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ReEview

Protein-losing enteropathy after Fontan operation

Shi-Min Yuan

Department of Cardiothoracic Surgery, The First Hospital of Putian, Teaching Hospital, Fujian Medical University, Putian,
Fujian Province, People’s Republic of China - E-mail: shiminyuan@126.com

Summary. Protein-losing enteropathy (PLE) is a rare but severe complication of Fontan operation with high
mortality and recurrent rates. It often develops 1-9 years after Fontan operation. This disorder often leads
to chronic malnutrition, global immune dysfunction and failure to thrive in addition to peripheral edemas.
PLE is often associated with increased chronic inflammatory biomarkers, such as C-reactive protein, comple-
ment fragments and tumor necrosis factor-o, etc., and decreased acute inflammatory biomarkers, for instance,
lymphocytes. Abnormal fecal a;-antitrypsin clearance is the golden diagnostic standard of PLE. The manage-
ment strategies include medical, surgical and interventional therapies. However, none of the proposed treat-
ment shows a specific efficacy to PLE after Fontan operation. Management of choice for PLE relies on the
substantial response of the patient to the underlying regimen, and the patients may eventually warrant heart
transplantation. The PLE-related mortality is high with cardiac dysfunction, severe infection and multiorgan
failure being the major causes of death. Attempts to diminish Fontan failure and seek for effective therapeutic

regimen for PLE after Fontan operation are research works of next step.

Key words: alpha 1-antitrypsin, Fontan procedure, protein-losing enteropathies

Introduction

Erosive and non-erosive gastrointestinal disease
and increased interstitial pressure can be the underly-
ing causes of protein-losing enteropathy (PLE). It has
been recognized that a number of cardiac diseases may
also lead to PLE (1). The most frequent cardiac cause
of PLE is Fontan operation. The Fontan procedure
is performed for the patients with a functional single
ventricle by restructure the heart to allow supplying
enough blood to the pulmonary circulation (1).

PLE is a rare but severe complication of Fontan
operation with a very high mortality rate, and reoc-
currence is also frequent (2). In a multicenter retro-
spective study including 3,029 Fontan operations, the
incidence of PLE in the survivors was 3.7% and the in-
cidence of PLE relative to the total number of Fontan
operations in each center varied between 0% and 25%
(3). In subsequent clinical studies with smaller patient

populations, the incidence of PLE after Fontan opera-
tion was 5.5-12% (4, 5). The mechanisms of PLE after
Fontan operation are poorly understood, and all the
proposed therapeutic regimens only obtained limited
success. In order to discuss the disputes over the PLE
after Fontan operation, a review is made herewith.

Time of onset

Pundi ez al. (6) reported that the mean age of pa-
tients at Fontan operation was 11.2 + 8 years and the
mean interval from Fontan operation to the diagnosis
of PLE was 8.1 + 7.9 years. Yu ez a/. (7) described that
the median interval from Fontan operation to PLE de-
velopment was 2.2 years. Factors relating to the time
of PLE development based on univariate analysis were
pulmonary vascular compliance, postoperative central
venous pressure, and durations of Intensive Care Unit
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stay, hospitalization and chest tube indwelling, whereas
multivariate analysis showed that only pulmonary vas-
cular compliance remained significant (7). Pundi e# al.
(6) reported that the mean interval from Fontan opera-
tion to onset of PLE by types of Fontan was 9.0 + 8.7
years for atriopulmonary connections, 6.5 + 4.7 years for
lateral tunnels, 4.9 + 3.1 years for extracardiac conduits
and 6.6 * 8.7 years for other types of Fontan operation.
As reported by Lin ez al. (5), the interval was 4.3 + 3.4
(range, 1.3-9.4) years for atriopulmonary anastomosis
in six patients, 6.4 and 9.7 years for two patients with
lateral tunnel total cavopulmonary connection and 1.2
years for a single case of Kreutzer procedure.

Clinical manifestations

Most frequently, the onset of PLE is heralded by
a new onset of pleural effusion, ascites, or peripheral
edema (8). Most patients had edema (79%) and effu-
sions (75%) (3). In PLE, protein requirements may in-
crease to 2.0-3.0 g/kg/day to achieve positive protein
balance in comparison to a normal requirement of 0.6-
0.8 g/kg/day (1).

Ostrow e al. (9) reported that over one-third of
the patients showed elevation of inflammatory mark-

ers including tumor necrosis factor-o and C-reactive
protein (9). Rychik (10) observed that C-reactive pro-
tein was >1 mg/dL in 35% and >3 mg/dL in 16% of
all patients with PLE after Fontan operation. Table 1
shows biomarker changes in this patient setting.

Although C-reactive protein, tumor necrosis
factor-a, brain natriuretic peptide and angiotensin II
levels were elevated; however, they had no correlation
with abnormal enteric protein loss (9). Instead, there
might be a severe decrease of CD4* lymphocytes (16).
Apparent selective loss of CD4* lymphocytes could
lead to reversal of the CD4/CDS ratio (12).

Mechanisms

Impaired protein glycosylation may contribute to
PLE. Patients with a deficiency in phosphomannose
isomerase had periodic PLE, which could be resolved
when glycosylation disorders were handled properly by
daily supplements of mannose (17).

Several immunological alterations of such pa-
tients after PLE are similar to those found in patients
with PLE of other etiologies. Muller ez a/. (18) report-
ed the preferential loss of CD3* and CD#4" cells into

the gastrointestinal tract in patients with constrictive

Table 1. Biomarker changes in patients with protein losing enteropathy after Fontan operation

Change

Biomarker

Blood/serum (9-14)

Intestinal mucosa (15)

Decreased
Lymphocyte count;
CD4* lymphocytes;
CD4/CDS ratio;

Protein, y-globulin & immunoglobulin G;

Thyroid stimulating hormone

Increased
Neutrophil;
Natural killer cells;

C-reactive protein;

Complement fragment C3d;

Tumor necrosis factor-a;
Brain natriuretic peptide;
Angiotensin II;
Interleukin-8

a;-globulin, a,-globulin & B-globulin;

Interferon-y
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pericarditis. PLE after total cavopulmonary connec-
tion was associated with areduced immunoglobulin G
production, which was possibly a result of reduced B
cell differentiation or the absence of costimulatory T
helper cells. However, B cells of PLE patients may still
be stimulated to produce immunoglobulin G as evi-
denced by in vivo corticoid administration (19). The
passive lymph loss secondary to an increased central
venous pressure could not explain the selective loss of
CD4' lymphocytes, suggesting that the disturbance of
the immune system could initiate local cytokine net-
work disturbance of the gut and perturbe its homeo-
stasis and immune defense. This process could affect
the structural integrity and patency of the intestinal
wall, thus triggering PLE (16). As already observed,
PLE after total cavopulmonary connection was ac-
companied by signs of an acute inflammatory response
and a dramatic loss of T cells, in particular of the of§
TCR* CD#4" subtype (13).

Chronic venous congestion causes the lymphatics
to decompress into the pleural or abdomen cavity. Un-
der such circumstances, loss of proteins and lympho-
cytes and an inflammatory response leads to chronic
malnutrition (20). Some authors suggested that mes-
enteric hypoperfusion would be a possible trigger for
the development of the PLE as a result of an increased
mesenteric vascular resistance (21). The pathophysiol-
ogy of PLE after Fontan operation and its sequelae are
shown in Figures 1 and 2 (9-11, 22). In general, factors
leading to impairment to the enteric immune defense
system might serve as a trigger of PLE (11).
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Risk factors

Perioperative factors associated with development
of PLE included longer cardiopulmonary bypass time,
increased left atrial pressure after the operation, longer
length of hospital stay, and presence of postoperative
renal failure (8). It is possible that the association be-
tween infection and PLE might be a manifestation of
an impaired immune system during the early develop-
ment of PLE, rather than a causal factor (11).

In fact, several issues may be related to the occur-
rence of PLE and these may include pulmonary artery
stenosis, Fontan conduit stenosis, major systemic-to-
pulmonary artery collaterals, residual significant pul-
monary forward flow, single ventricle dysfunction and
atrio-ventricular valve dysfunction (23).

Diagnosis

The gold standard test for diagnosis of PLE is an
abnormal fecal o;-antitrypsin clearance (24). Normal
a-antitrypsin clearance is typically <30 mL cleared/24
hours. Single spot analysis of stool concentration of
au-antitrypsin values exhibited a correlation with the
clearance values and could be used for the diagnosis of
PLE in the absence of a 24-hour stool collection (25).
The cut-off values of fecal o;-antitrypsin clearance and
fecal a-antitrypsin concentration were defined as >27
mL/24 hours and >54 mg/dL, respectively (25). The
diagnostic criteria for PLE were, serum albumin level
<3 g/dL, total protein <5 g/dL and elevated stool o,-
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Figure 1. The pathophysiology of protein-losing enteropathy
after Fontan operation. CHD: congenital heart defect; SVR:
systemic vascular resistance.

Figure 2. The sequelae of protein-losing enteropathy after Fon-
tan operation. IgG: immunoglobulin G.
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antitrypsin clearance (26). Besides, lymphangiectasia
could be noted in patients undergoing gastric and
small-bowel biopsies (11, 26). Bidirectional endoscopy
could be applied for random biopsies of the duodenum
and colon (1). Lymphangiectasia of the intestinal tract
secondary to lymphatic hypertension could frequently
be disclosed in PLE patients (6).

Treatment

Medical management

Supportive treatment: The current medical man-
agement of PLE consists of diet modification, albumin
and (or) y-globulin infusion, diuretics and corticoste-
roids, none of which have been entirely successful. The
use of intermittent intravenous infusions of albumin is
generally unhelpful in the long run (1). Anti-inflam-
matory therapy can at least temporarily reduce tumor
necrosis factor-o levels (27).

Heparin: Substitution of heparin can reverse pro-
tein loss by protecting the intact cellular membrane of
the intestinal mucosa (27). Recently, heparin therapy
was reported to improve symptoms of PLE patients
and essentially prevent enteric protein loss within 3
weeks of administration (28), so was a high dose sub-
cutaneously unfractionated heparin (25,000 units/day)
in addition to warfarin (12). Long-lasting relief has
been reported by systemic administration of unfrac-
tionated heparin, but induction of severe osteoporosis
may limit its long-term use (29). Intravenous heparin
may be useful to decrease fluid secretion and protein
exudation from the bowel.

Prednisolone: Prednisolone 2 mg/kg/day in chil-
dren, or 25-60 mg twice a day in adolescent patients
with a slow tapering regimen over five to six months
is a preferred regimen (30). The membrane stabiliz-
ing effect of prednisone leads to a rapid cessation of
enteric protein loss from the gut and the peripheral
vasculature, with quick subsidence of a swelling with
subsequent recovery of albumin and protein concen-
trations (30).

Octreotide: Patients with PLE after Fontan op-
eration received intramuscular octreotide therapy
(10-20 mg/month) for a period of 14-28 months have
achieved a promising effect by symptomatic improve-

ment and significantly reduced serum albumin, total
protein and as-antitrypsin levels (31, 32). However,
the mechanism of this drug in treating PLE is poorly
understood and warrant further elaborations.

Sildenafil: The effect of sildenafil is likely to be due
to a combination of actions including a reduction of
pulmonary vascular resistance, dilating the mesenteric
vessels and increasing mesenteric arterial flow (33). In
a pediatric patient with PLE after Fontan operation,
a trial of sildenafil at 0.5 mg/kg/dose, 4 times a day,
with a rapid increase to a maximum of 1.5 mg/kg/dose
was given. Her fecal a;-antitrypsin levels returned to
a normal value 6 weeks after oral sildenafil treatment
(33). Maeda ez al. (34) prescribed sildenafil in 3 young
patients who underwent total cavopulmonary connec-
tion for single ventricle or double outlet right ventricle
at a dose of 30 mg/day or 0.5-1 mg/kg/day titrating up
to 4-8 mg/kg/day. Ascites in the patients were eventu-
ally resolved.

Budesonide: John et al. (35) reported treatment
with controlled release budesonide was started at 9
mg daily for all patients with PLE after Fontan op-
eration. The dose in 5 patients was weaned within 6-9
months to 3 mg daily or 3 mg every other day. The
effect time was 6 months for serum albumin recovery
or symptomatic improvement after the start of therapy.
However, side effects of oral budesonide may limit its
clinical use. Therefore, one must take caution with the
use of this drug, and weaning and discontinuation is
indicated if severe side effects are noted within 3-6
months.

Spironolactone: Spironolactone, a nonselective al-
dosterone receptor antagonist, has become an impor-
tant adjuvant therapy for treatment of Congestive car-
diomyopathy. Ringel and Peddy (29) applied a high-
dose spironolactone in three children who developed
PLE after Fontan operation and achieved remission.

Surgical treatment

Fenestration: Late fenestration is an effective
means of alleviating serious morbidity from effusions
or PLE after Fontan operation. Fenestration of the in-
teratrial septum should be considered in patients with
a poor clinical result after Fontan operation, before
proceeding to Fontan take-down or heart transplanta-
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tion. Fenestration techniques included blade/balloon
septostomy, stent placement, Amplatzer-fenestrated
atrial septal defect device and balloon dilation of pre-
vious stent. Vyas ez al. (36) reported that the size of the
fenestration that they created was 5.2 =+ 1.1 mm. Af-
ter fenestration, cardiac index increased significantly,
and reduction of ascites and edema was noted after 9
of the 16 procedures. Rychik ez /. (26) reported that
late creation of a surgical fenestration was performed
in 9 patients, with 5 of them being PLE after lateral
tunnel-type Fontan operation, and 3 having normal-
ization of serum proteins and resolution of symptoms
at 2-6 weeks. They also noted the relation between
resolution of symptoms and the extent of right-to-left
shunt created.

Fontan revision: Fontan revision should be con-
sidered for the patients with a previous atrio-pulmo-
nary Fontan. In this way, a more conventional, more
streamlined and energy efficient, extracardiac conduit-
type Fontan is constructed. Theoretically, such patients
have improved hemodynamics and increased cardiac
output after a Fontan revision (37).

Intestinal resection: Resection of affected segments
in lymphangiectasia may control symptoms and in-
testinal protein loss, and the serum proteins and im-
munoglobulins stabilized (38). Connor ez a/. (31) per-
formed *"technetium-dextran scintigraphy to assess
the extent of intestinal protein loss and a resection of
localized intestinal lymphangiectasia was performed
in a 14-year-old girl. She has remained well postop-
eratively, with normal bowel habit and no evidence of
short bowel syndrome, reaccumulation of ascites, or
pleural effusions.

Interventional procedures

Percutaneous fenestration: Mertens et al. (3) report-
ed that three types of interventional procedures were
performed in 13 patients with PLE: a balloon dilation
with or without stenting of a stenosis on the Fontan-
type connection or of a stenosis on the pulmonary ar-
tery (n=9), percutaneously creating a fenestration in
the intraatrial septum (7=5) and systemic—pulmonary
artery collateral occluded with coils (7=1). A marked
effect was observed on the PLE symptoms in most of
these patients.

Atrial pacing: In patients with post-Fontan PLE
with sinus node dysfunction, complete resolution of
PLE was observed within three weeks of placement
of an epicardial single-chamber pacemaker. This re-
sult heralded that atrial pacing could be an alternative
treatment regimen for patients with PLE after Fontan
operation (39).

Prognosis

The prognosis of patients with PLE after Fontan
operation has been improved steadily. A retrospec-
tive study on a large patient population revealed that
the 10-year survival of these patients was 77% (40).
Pundi ez al. (6) reported that the overall mortality in
the PLE cohort was 72% over 7 + 7.4 years of follow-
up, and the the overall freedom from PLE at 10, 20,
and 30 years after the Fontan operation was 92%, 89%
and 83%, respectively. In Fontan patients with PLE,
freedom from death or the transplantation was signifi-
cantly decreased compared to those without PLE (2).
The death causes known in 36 patients with PLE after
Fontan operation were congestive heart failure, sepsis
and multiorgan failure, unrelated to PLE (6).

Conclusions

PLE is a rare but severe complication of Fontan
operation with high mortality and recurrent rates. This
disorder often leads to chronic malnutrition and global
immune dysfunction in addition to peripheral edemas.
Abnormal fecal a;-antitrypsin clearance is the golden
standard for the diagnosis of PLE. The management
strategies include medical, surgical and interventional
therapies. However, none of the proposed treatment
show specific efficacy to some patients with PLE, and
thus they may eventually warrant heart transplanta-
tion. The PLE-related mortality is high with cardiac
dysfunction, severe infection and multiorgan failure
being the major causes of death. Attempts to dimin-
ish Fontan failure and seek for effective therapeutic
regimen for PLE after Fontan operation are research
works of next step.
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Summary. Diabetes mellitus (Madhumeha) is one of the leading metabolic disorder prevalent in the devel-
oping countries which is characterized by high blood sugar level and is associated with macrovascular and
microvascular complications. The Indian Ayurveda describes several herbs for the management and treatment
of diabetes mellitus among which Gymnema sylvestre (Asclepiadaceae) is revered as a potential antidiabetic
herbal drug which has the capability of simultaneously regenerating B-cell and stimulating insulin secretion.
Gymnema sylvestre also possesses anti-obesity, anti-hyperlipidemic, anti-inflammatory, and anti-cancerous ac-
tivities. This review updates the recent developments in the experimental studies conducted on the Gymnema
sylvestre as an effective remedy for diabetes mellitus evidenced by both animals and human studies. Moreover,
this study also discussed the toxicity of Gymnema sylvestre and future challenges in the roadmap of formula-
tion for prevention and control of diabetes.

Key words: Diabetes Mellitus, Gymnema sylvestre, Anti-diabetic, Anti-hyperlipidemic, Anti-inflammatory,

Anti-Cancerous

Introduction

Plants have been used practically in all civiliza-
tions as a source of medicine. The World Health Or-
ganization (WHO) projects the rampant use of plants
based preparations as medicines by almost 80% popu-
lace inhabiting the developing nations (1). Countries
in Asia are considered to provide crucial information
in using herbal species for the treatment of various
metabolic conditions (2).The modern pharmacopoeia
contains at least 25% of plant-derived drugs. Ayurveda
of the Atharva Veda enlists the usage and efficacy of
herbal formulations in the healing of diabetes. Diabe-
tes is a cluster of inter-related metabolic anarchy sym-
bolized by hyperglycemia and carbohydrate, lipid and
protein metabolic disorders which ultimately results in
discrepancies either in the secretion of insulin or its ef-

ficacy or both (3). According to WHO, approximately
171 million people were worldwide suffering from dia-
betes in 2000 and the prevalence is projected to 366
million by 2030 (4).

Gymnema sylvestre-A Potential Herbal Cure

Gymnema sylvestre (Gurmar/Madhunashini) is
one of the natural herbals that has been extensively used
in traditional medicine for almost two thousand years.
It is a woody, plant species native to India, particularly
in South Indian forests. It is also found in tropical Af-
rica and in Australia as well as in Asia, Malaysia, Ja-
pan, Vietnam and Sri Lanka (5). The main plant parts
of Gymnema sylvestre used for herbal preparations are
its leaves and roots (6). The leaf powder is yellow in
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color and soft in nature having poor flow ability and
compatibility (7). Gymnema possesses hepatoprotec-
tive and sugar suppressing potential (8, 9). The age-old
use of Gymnema includes the usage of its dried leaf and
root, for ailments such as cough, leprosy, skin diseases
and wounds. Liquid extract procured from the roots of
Gymnema has been used to cure nausea, vomiting, and
dysentery and while the paste formed from the plant
when mixed with mother’s milk is effective enough to
cure mouth ulcer (10, 11).

This present review aims at providing the latest
developments on the pharmacological and clinical re-
search conducted to establish the hypoglycemic effect of
the plant, unraveling its active hypoglycemic constitu-
ents in the treatment of diabetes. Moreover, the study
discussed other activities of Gymnema sylvestre such as
anti-microbial, anti-cancerous and anti-arthritic activity.

Various applications of Gymnema sylvestre
Gymnema sylvestre is highly preferred by Ayur-
vedic physicians to dexterously combat and manage
diabetes. This figure explains the antidiabetic, antihy-
perlipidemic, anti-Obese, anti-oxidant, immunomod-
ulatory and wound healing activities Gymnema sylves-

tre (Fig.1).

Antidiabetic activity of Gymnema sylvestre based on ani-
mal studies

The antidiabetic activity of Gymnema sylvestre has
been studied in diabetic rats by administering them
with the alcoholic extract of leaves (100 mg/kg/day)
for a period of one month (20). The average blood

Figure 1. Various roles of Gymnema sylvestre in health protection.
Anti-diabetic (9), anti-hyperlipidemic (12), anti-obesity (13),
anti-oxidant (14), anti-cancer (15), Immunomodulatory (16),
anti-microbial (17), wound healing (18), anti-arthritis (19).

glucose level was significantly lowered in the animals
treated with Gymnema sylvestre extract from the second
week of therapy. As no effect of Gymnema sylvestre was
noted on the level of thyroxine even in corticosteroid-
induced diabetes mellitus rat, hence it was concluded
that possibly Gymnema sylvestre does not affect thyroid
hormone-mediated type 2 diabetes mellitus.

While in the diabetic rabbits experiment, Gymne-
ma sylvestre demonstrated improvements in glycogen
synthesis, glycolysis, gluconeogenesis, and hepatic
and muscle glucose uptake (21) (22) and facilitated
the hitch of hemoglobin and protein glycosylation
(23). Studies carried out by Srivastava and co-workers
(1985) have illustrated the anti-hyperglycemic and
life-protracting upshot of aqueous extract of the dried
leaves of Gymnema sylvestre that had been given in four
different single doses (of amounts 0.2 g, 0.4 g, 0.6 g,
and 0.8 g respectively) in alloxan-induced diabetic rats
with various ranges of blood glucose levels. The high-
est reduction in the level of blood glucose was obtained
in the moderately diabetic rats treated with Gymnema
sylvestre at a dose of 0.6 g. The same group also exhib-
ited highest life-expectancy. While the administration
of over 0.6 g of Gymnema extract showed no further
amelioration in the management of blood glucose (24).

Gymnema sylvestre also possesses insulinotropic
activity, the administration of Gymnema sylvestre has
reduced the fasting glucose levels (at significant varia-
tion, P < 0.001) together with a considerable lowering
of serum lipid levels while concomitantly ameliorating
serum protein levels (25). The administration of the
ethanolic excerpt (50%) of the leaves of Gymnema syl-
wvestre (GS3, 20 mg/day/rat) and the processed residue
of GS3 (GS4, 20 mg/day/rat) presented a 30% boost
in the total S-cells mass and also in the numbers of the
islets (p <0.001) (26). The regeneration of pancreatic
tissue also caused the success in the absolute manage-
ment of the fasting sugar levels within 60 days in GS3
and 20 days in the GS4 group.

The alcoholic extract of Gymnema sylvestre stimu-
lates the release of insulin from the HIT-T'15, MIN-6,
and RINm5F B-cells by increasing membrane perme-
ability (27, 28). Trypan blue exclusion test indicated that
extract increased the permeability of cells for dye due to
high saponin in glycoside content. Ca* sensitive compo-
nent leads to the release of insulin through channel in-
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dependent influx of Ca* into the B-cells. Similar effects
were reported by Liu et al. (29) where aqueous alcoholic
extract (0.06-0.25 mg/ml conc.) secreted insulin from
MING B-cell line. Higher concentration (> 0.5 mg/ml)
causes increased trypan blue uptake and increases B-cell
Ca levels. The methanolic extract of Gymnema sylves-
treleaf and callus also exhibits the antidiabetic activities
through regeneration of B-cells (30).The green com-
pact callus obtained through in-vifro culture exposed
to stressful circumstances of exposure to blue light with
2,4-D (1.5 mg/L) and KN (0.5 mg/L) also showed a
significant B-cell regeneration. Sujin et al. in 2008 re-
ported that administration of higher doses (5, 10, 15,
20/g/25 days) of Gymnema sylvestre did not show sig-
nificant mortality but behavioral changes were observed
viz. lethargic movements and suppression of appetite
were observed upon 5 g and 20 g dose (31). Gymnema
sylvestre is known to suppress the taste stimulus in taste
buds. A compound isolated from the searing aqueous
excerpt of the Gymnema sylvestre leaves was seen to con-
dense the neural response of the murine chorda tympani
towards sucrose and this matter was confirmed to be the
peptide named Gurmarin which comprised of 35 amino
acids of 4,000 Dalton molecular mass. The forestalling
potential of the peptide on the sweet perception was es-
tablished by exposing the tongue with above 1x10°M
of the peptide (32). The inhibitory effect of gurmarin
differs among tongue regions and mouse strains (33).
A study conducted on the taste perception of rats to-
wards gurmarin revealed that the apex of the tongue is
activated upon consumption mostly due to the binding
of gurmarin to the receptor protein responsible for the
sweet taste perception (34).

The pharmacokinetic and pharmacodynamic in-
teraction was studied by Kamble’s colleagues in dia-
betic rats after concomitant treatment with 400 mg/kg
of Gymnema sylvestre extract and 0.8 mg/kg of glime-
piride drug for four weeks (35). The results revealed a
beneficial pharmacodynamic interaction with a signifi-
cant increase in anti-hyperglycemic activities with no
major alterations in the pharmacokinetic parameters.
The chitosan nanoparticle with Gymmnema  sylvestre
extract was also evaluated against rats induced with
streptozotocin and was found to decrease the fasting
glucose level and glycosylated hemoglobin at the dose
of 100 mg/kg body weight of the rats (36).

Phytochemistry and Bioactive components having anti-
diabetic property

The principle component of Gymnema sylves-
tre is gymnemic acid, a complex mixture of at least
17 different saponins (37) mostly oleanane (38) and
dammarene classes (39). The longispinogenin 3-O-f-
D-glucuronopyranoside, ~ 3-O-B-D-glucopyranosyl
(1-6)-B-D-glucopyranosyloleanolic acid 28-O- B-D-
glucopyranosylester,21 B-benzoylsitakisogenin 3-O-f-
3-O-B-D-xylopyranosyl
(1-6)-B-D-glucopyranosyl (1-6)-p-D-glucopyranosyl

D-glucuronopyranoside

oleanolic acid 28-O-f -D-glucopyranosyl ester,
3-O-B-D-xylopyranosyl(1-6)-p-
D-glucopyranosyl(1-6)-B-D-glucopyranoside ~ and
3-O-B-D-glucopyranosyl (1-6)-p-D-glucopyranosyl
oleanolic acid 28-fB -D-glucopyranosyl (1-6)-B-D-
glucopyranosyl ester are the oleanane-triterpene

oleanolic acid

glycosides. These have been unraveled by hydroly-
sis followed by spectrophotometric analysis. Corre-
spondingly, 7 other novel dammarane-style saponins,
extracted from the leaf excerpt of Gymnema sylvestre,
these are the gymnemasides I-VIIL. The same category
saponins that were known earlier are gypenoside XX-
VIII, XXXVII, LV, LX11 and LXIII.

The saponin components responsible for the anti-
hyperglycemic effect of Gymnema sylvestre are gymne-
mosides and gymnemic acid (40). The consumption
of glucose by muscles is prevented by the triterpene
glycosides fraction of the plant (41, 42). The inhibitory
effects of triterpene glycosides and various gymnemo-
sides from Gymnema sylvestre were found to inhibit
glucose uptake in rat (43). A novel compound named
dihydroxy gymnemic triacetate isolated from acetone
extract reduced the blood sugar level by 65% and gly-
cosylated hemoglobin by 39.56% and an increased in
plasma insulin level by 63% at 20 mg/kg dose (44).
The administration of gymnemic acid IV lowered
the sugar level (13.5 mg/kg body weight) to 60%,
which was similar to the efficiency of glibenclamide
(14.8 mg/kg body weight) (45). Recently, the crys-
tallographic analysis of gymnemagenin indicated its
good gelling with the target protein’s crystallographic
constitution (dipeptidyl peptidases, aldose reductase,
glucokinase, fructose 1,6-bisphosphate, cytochrome
450, 11p-hydroxysteroid dehydrogenase, tyrosine
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phosphatases, protein kinase B, glutamine fructose-
6-phosphate amidotransferase, Insulin receptor sub-
strate, Glucose transporter, AMP-activated protein
kinase, cholesteryl ester transfer protein) having a key
responsibility in the carbohydrate regulation (46).

Antibyperlipidemic activity

Diabetes mellitus is often associated with distur-
bances in lipid metabolism regulating in levels of lipo-
proteins (47).The lipoprotein abnormalities cause insulin
resistance through different factors which may alleviate
lipoprotein lipase (LPL) and peroxisome-proliferator
activated receptor (PPAR) gamma, on contrary by el-
evating acyl-CoA synthetase and transporter of micro-
somal triglyceride. The administration of 25-100 mg/
kg dose of the leaf extract of Gymnema sylvestre showed
a tectonic decline in the lipid profile in a dose reliant
approach when administered orally for two weeks in ex-
perimental rats. The extract (at 100 mg/kg) of Gymnema
sylvestre lowers the serum triglyceride, total cholesterol
and atherosclerotic property which was almost compa-
rable to a standard lipid-lowering agent (48).

The hypolipidemic activity of higher dose of aque-
ous leaf extract (up to 800 mg/kg body weight for 30
days) was examined by Mall et al. in alloxan induced di-
abetic rats (49). The reduction was examined at all doses
(400,600 and 800 mg/kg body weight) but the highest
concentration was substantial compared to all observed
days. While the administration of the excerpt indicated
a consequential diminution in the serum lipids and the
fasting blood glucose level, it has also shown proof of
desirable increase in the serum high-density lipopro-
tein (HDL)-cholesterol. Similar considerable dwindle
in the other lipid parameters and a significant increase
( <0.05) in HDL level was obtained by Rachh et al. in
2010 when hydroalcoholic leaf extract (200 mg/kg body
weight) of the plant was administered in the diet of high
cholesterol-fed (2% cholesterol + 1 % sodium cholate +
2% coconut oil) rats (12).

Gymnema sylvestre when mixed with chitosan
and ascorbic acid (1:10:2), possesses protective ef-
fects against hypercholesterolemia. Significant de-
crease in serum triglyceride (35.87%), total cholesterol
(43.89%), LDL (54.00%), and atherogenic index (AI)
(41.47%), was observed at dose of 4.68 g/kg diet (50).
Leaf extract consumption in rats was also seen to re-

duce the noticeable digestion of fat and kick off the
emission of neutral sterols and acidic steroids (51). A
novel dihydroxy gymnemic triacetate caused a reduc-
tion in total cholesterol, triglyceride, LDL by 54%,
55%, and 40% respectively and simultaneously increase

in HDL level was 38% observed (44).

Anti-Obese Activity

Abdominal fat deposition is yet another pivotal
criterion branded as the harbinger of diabetes. The
increase in adipocytes lessens the quantity of insulin
receptors on cells that are targets of insulin in our body.
This substantially diminishes the requisite amount of
insulin to be present in the circulation and potentially
reduces its metabolic functions. An alarming 40-80
percentile of diabetics have been reported to be obese.
The adipocytes secrete resistin hormone, a 12.5 kDa
cysteine-rich protein (52). Studies in murine models
have implicated that the prevalence of resistin in the
blood circulation accentuates insulin resistance de-
velopment. Recent iz vivo and in vitro investigations
have shown that resistin sways glucose metabolism. In
murine models, the inclusion of resistin patently am-
plifies the creation of glucose from the liver and thus
drops the hepatic insulin exploit (53). Pravenec and
co-workers (2003) have shown that genetically modi-
fied rats which secrete more resistin than required have
glucose intolerance and disrupted skeletal muscle glu-
cose metabolism (54).

Gymnema sylvestre is shown to have very useful
properties for the management of both obesity and
diabetes. Administration of a supplement comprising
of Gymnema sylvestre with glucomannan, fenugreek,
vitamin C and chitosan to a patient with body mass
index 30 kg/m?or more resulted in significant reduc-
tion in their weight and also the overall fat percentage.

Administration of gymnemic acid increased the
fecal excretion of steroids and cholesterol (55). Weight
gain was eventfully curbed in rats treated with the ex-
tract (56). The hexane extract of Gymnema sylvestre
leaves (150 mg/kg and 250 mg/kg body weight) sig-
nificantly (p<0.001) reduced increased body weight in
Sprague dawley rats (13). A separate study was un-
dertaken to analyze the effect of a new extract of an
immensely bio-available, calcium-potassium salt of
(—)-hydroxycitric acid for weight loss. The same ex-
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cerpt was also used along with a niacin-bound chro-
mium compound and with Gymnema sylvestre extract
achieved weight loss in mildly fat individuals. Weight
loss was analyzed by evaluating body weight fluctua-
tions, body mass index, appetite, serum triglyceride,
total cholesterol, HDL, LDL, leptin and serotonin
concentrations, the elimination of urinary fat metabo-
lites was also noted (57). Gymnema sylvestre extract en-
dorses weight loss as it trims down sweet cravings and
thus manages the blood sugar concentrations.

Anti-Oxidant Activity

Oxidative stress is produced under diabetic con-
ditions which are responsible for the development
of secondary complications. Reactive oxygen species
(ROS) are produced under such conditions through
glycation reaction which occurs in various tissues and
plays a deleterious role in the diabetic secondary com-
plications (58). The insinuation of oxidative stress in
worsening diabetes has been proved by further genera-
tion of free radicals, non-enzymatic protein glycosyla-
tion, glucose auto-oxidation, alterations of antioxidant
enzymes and increase in lipid peroxidation (59).

Antioxidants are effective in reducing diabetic
complications. Numerous researchers have professed
the healing of insulin resistance in type 2 diabetics and
cardiovascular disease patients after the administration
of antioxidants such as vitamin C, glutathione and vi-
tamin E. The alcoholic extract of Gymnema sylvestre
has been seen to restrict the 1, 1-Diphenyl-2-picryl-
hydrazyl (DPPH) and clear up superoxide and hydro-
gen peroxide. This ability to reduce radicals has also
been exhibited in the ferric reducing prototype where-
in the antioxidant capability was 17.54 mg/g expressed
in terms of ascorbic acid (14). A noteworthy decline
(19.27%) (p<0.05) in the plasma alanine aminotrans-
ferase potentiality was obtained by administration of
a mixture (4.68 g/kg diet) of chitosan, vitamin C and
Gymnema sylvestre (10:2:1) (50).

Immunomodulatory Activities

Several components of the immune system face
discrepancies when inflicted with type 2 diabetes
which lead to inflammation and glucose abnormalities.
The cytokines are produced when the macrophages
enter the adipocytes; these cytokines specifically cause

the neighboring liver, muscle or fat cells to become in-
sulin resistant. Several markers of inflammation such
as C-reactive protein, fibrinogen, the interleukins and
tumor necrosis factor-o (60) get elevated in diabetes.

The extracts of Gymnema sylvestre restricted the
histamine release iz vitro (21). The leaf extract had
significantly elevated the neutrophil chemotaxis that
consequentially elevated neutrophils reduction of Ni-
tro Blue Tetrazolium dye to form formazan thus ascer-
taining intracellular carnage aspect and a total increase
in metabolic activity of phagocytosing neutrophils.
This is perhaps due to the presence of tannins present
in Gymenma leaves which have anti-inflammatory and
immunomodulatory attributes (16). The methanolic
extract of Gymnema sylvestre leaves showed a potential
effect at 100pg/ml in nitric oxide and ROS generation
in macrophage and 20pg/ml in lymphocyte prolifera-
tion leading to stimulation of myeloid and lymphoid
elements of the immune system and thereby restoring
the innate immunity (61).

Wound Healing Activity

Diabetes exponentially reduces the wound heal-
ing capacity of the body, hence the recurrence of a se-
vere, never-healing infection from a simple wound is
always a major threat (18). In one of the recent studies,
Carbopol gel was prepared from the hydroalcoholic
extracts of Gymnema sylvestre and Tageteserecta Linn.
to determine its wound healing activity in albino mice
(62). In both, the models, a prominent decrease in the
time required for the occurrence of epithelial tissues
was evidently noticed and the combined gel exhibited
hastening of the wound healing process. The hydro al-
coholic extracts could possibly accentuate wound heal-
ing as they have antioxidant potential and the phyto-
constituent (flavonoids) prevalent in it that fastens the
process of wound healing.

Clinical Studies and Trials on Humans

Gymnema sylvestre is shown to be an effective an-
tidiabetic agent in the clinical trials. The insulinotropic
activity of Gymnema sylvestre was observed in adult hu-
man subjects (25-40 year age group) by administering
the 2 g/day in two doses (25). A water based excerpt
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of Gymnema sylvestre leaves when administered at a
dosage of 2 gm thrice daily to 10 normal individuals
over a period of ten days and in 6 diabetics for fifteen
days potentially lowered the fasting and oral glucose
tolerance test (OGTT) glucose intensity barring the
OGTT in the normal cluster (63). Quotidian admin-
istration of 400 mg leaf excerpt of Gymnema sylvestre
twice has been observed to diminish the glycosylated
hemoglobin (HbA1C) concentration in diabetics (64).

The universal applicability of the Gymnema syl-
vestre in diabetes with either type 1 or type 2 has been
established by various studies. In one of the studies,
the efficacy of quotidian consumption of 400 mg GS4
was examined on 22 type 2 diabetes patients (65).
Gymmnema sylvestre was seen to radically shrank plasma
glucose (p<0.001), HbA1c (p<0.001), and glycosylated
plasma protein (GPP) levels during the 18-20-month
of valuation time. In another individual study, the ef-
ficacy of the Gymmnema sylvestre excerpt on 27 type 1
diabetics was investigated for 6-30 months (66). It was
observed that Gymmnema sylvestre drastically dimin-
ished the GPP levels in the initial six to eight months,
and then reduced serum amylase (p<0.001) within 16—
18 months. As compared with insulin therapy (n=37),
Gymnema sylvestre appreciably boosted serum C-pep-
tide concentration in 16-18 months’ time (p<0.001).
The outcome of the administration of the leaf powder
of Gymnema sylvestre on plasma glucose concentration
of 20 type 2 diabetic women aged between 40-60 years
living in Udaipur, Rajasthan was studied by Paliwal et
al. in 2009 (67). Everyday 6 gm of Gymnema sylvestre
leaf powder was given to the subjects in three divided
doses and dietary survey using 24 hours recall method
was also adopted. Results of intervention revealed that
the powder effectively worked on reducing sugar levels
with no undesirable side effects, hence it is an effective
remedy and a therapeutic agent in lowering sugar level.

The polyherbal formulation made from Gymnema
sylvestre (GSPF kwath; mixture of 10 herbs) exerted a
significant curtailment of blood glucose (23.5 % and
26.7% for fasting and postprandial glucose level, respec-
tively) and glycosylated hemoglobin (11.7%). 6 months
of GSPF therapy reduce the serum cholesterol (14.4%),
triglycerides  (21.7%), LDL (26.8%) and VLDL
(21.7%) levels. A marked increase was also recorded in
the biochemical marker for oxidative stress (68). In an-

other study, the short-term supplementation of G-400,
a polyherbal formulation (1000mg/day for 8 weeks) was
used to attenuate the hyperglycemia and hyperlipidemia
in the patients (69). Yadav et al. reviewed the preven-
tive and therapeutic aspects of Gymnema sylvestre as a

potential herbal drug in type 2 diabetes (70).

Other Therapeutic Activates of Gymnema sylvestre

The Gymnema sylvestre has proved to possess sev-
eral other therapeutic activities. Various parts of the
plant though pungent act as a tonic for liver, vomiting
causative, promote the production of urine, refriger-
ant, astringent, heal, treatment of anomalies in liver
and spleen, gas, acidity, constipation, jaundice, hel-
minthiasis and abnormal menstruation.

Antimicrobial Activity

In wvitro, antibiotic activity of Gymnema sylvestre
extracted with petroleum ether then with chloroform
and lastly with a mixture of water: Ethanol (1:1) was
effective to inhibit Bacillus subtilis, Staphylococcus au-
reus but not Escherichia coli (71). The hexane extract of
Gymnema sylvestre also showed maximum inhibition
against Serratia marcescens (MTCC 86) (72). The eth-
anol-based excerpt of the leaves of Gymnema sylvestre
have exhibited microbicidal potential against Bacillus
pumilis, Bacillus subtilis, Pseudomonas aeruginosa and
Staphylococcus aureus and but was ineffective in case of
Proteus vulgaris and Escherichia coli (17). The bioactive
molecule, Gymnemic acid is also used as an antifungal
agent as it inhibits the Candida albican from yeast to
hyphal transition which is a key virulence factor (73).

Anticancer Activity

The efficacy of chloroform, ethyl acetate and al-
coholic extracts of Gymnema sylvestre were tested on
A549 (human lung cancer) cell lines and MCF7 (hu-
man breast cancer) cell lines iz vitro by MTT Assay
(74). At 50 and 100 pg/ml concentration, the extracts
positively affect the MCF 7 cell lines while the activity
was dose-dependent with similar ICs, values their effi-
cacy on the A549 cells was trivial. However, the effec-
tiveness of chloroform and ethyl acetate excerpts was
better when compared to that of the alcoholic extract
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on the A549 cell lines. The anticancer activity may be
due to the gymnemic acids. The cytotoxic activity of
isolated saponin, gymnemagol from leaves was tested
on HeLa cells and reported to be a good cytotoxic
agent (63%) (75). The green synthesis of silver and
gold nanoparticle from Gymnema sylvestre showed cy-
totoxic activity against Hep2 cells with the ICs, value
of 121 pg/mlfor sliver nanoparticle and 38% inhibition
for gold nanoparticle at a concentration of 250 pg/ml.
However, silver nanoparticles of Gymnema sylvestre
proved much better for their antiproliferative effects in
Hep2 cells which were mediated through induction of
apoptosis (76). The gold nanoparticle of Gymnema syl-
vestre was also synthesized by Arunchalam et al. (15)
evaluated against HT29 and Vero cell lines at different
concentration. It was observed that the gold nanopar-
ticles were more sensitive toward human cancer cell
line (HT29) as compared to Vero cell line.

Anti-Arthritic Activity

The leaf extracts of Gymnema sylvestre is has been
utilized for demonstrating the anti-arthritic activity in
albino rats. The anti-arthritic action of petroleum ether
extract and aqueous extract was studied in Freund’s
adjuvant-induced arthritis in rats (19). The presence
of steroids, triterpenoids and saponin glycosides in the
leaves Gymnema sylvestre leads to the potential anti-
arthritic activity. The petroleum ether extract treated
groups exhibited significantly reduced paw swelling by
blocking the inflammatory cells (77).

Toxicological Evaluation of Gymnema sylvestre

Even in the long-term study, there was no report
of any undesirable effect. However, hypoglycemia is
one of the possibilities of its administration.

High doses of Gymnema sylvestre leaves did not
exhibit any adverse effect on the gastrointestinal mu-
cosa; hence, it poses to be a harmless gastrotoxic an-
ti-inflammatory response compared with other anti-
inflammatory agents (78). While in an acute toxicity
investigation in mice a negative behavioral changes,
neurologic and autonomic upshots were evident. Safe-
ty ratio (LD50/ED50) in the diabetics was sixteen
while in the healthy rats it was eleven (79).

Evidence regarding the toxicity of the plant or its
parts on the human has been documented rather in
patients with quotidian consumption of Gymnema syl-
wvestre the serum urea, uric acid, and hemoglobin levels
remain normal. However, it is suggested to avoid the
administration of Gymnema sylvestre during pregnancy.
Thus, Gymnema sylvestre is generally safe and devoid of
side effect. The administration is recommended under
the clinical supervision of the healthcare professional.

Future Perspectives of Herbal Drug and its Chal-

lenges

The use of plants and their parts for the effective
healing of any ailment has been the fulcrum of the
investigation. It is estimated that nearly 70% of the
drugs used in India are derived from plants. Its efficacy
has mounted its marketability with a twelve-monthly
growth of 5% and 15%. The gross global herbal market
of US $ 62 billion approximately may exponentially
sprout to US $ 5 trillion by 2050. Ayurveda contrib-
utes Rs. 3500 crores (US $ 813 million) annually to
international market (80).

Gymnema sylvestre is a magical herb effective for
combating a wide range of health conditions. Every
part of the plant has been attributed with medicinal val-
ues which have been immensely exploited for the same.
Various herbal products based on Gymnema sylvestre are
formulated and sold in the market. Several brands of
extracts, tablets and herbal tea are based on this herb.
There are various products of Gymnema, viz. Gymnema
4G (M1320/M1325), Gymnema sylvestre 75, Gymnema
tea are now regularly used in the day today life.

As with any type of herbal supplement, safety and
strength of the formulation are not clinically proven.
Thus, taking a note of the intake dose is imperative to
minimize the risk of Gymnema sylvestre side eftects. No
established and safe methodology is available for the
product eminence and effectiveness. The improvement
and materialistic functionality of herbal medicine indus-
tries are largely reliant upon its accessibility to amenities
and in a row concerning the isolation, refining, and ad-
vertisement the industrial potential of plants. Therefore,
a systematic investigation is mandated to develop drugs
based on the components of Gymnema sylvestre. An ef-
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Illustration of the bioactive compounds isolated from different parts of Gymnema sylvestre

Bioactive Partused Extraction Study results Model used to Beneficialrole ~ References
compounds induce diabetes
Conduritol Stem Ethanol  Exhibited antidiabetic activity by Diabetic rats ~ Antidiabetic (81)
elevating thymus, pancreas, splencia index induced by activity
or inhibiting the atrophy of thymus, alloxan
pancreas, splencias of diabetic rat
Dihydroxy Leaves  Acetone Acquire the hypoglycemic and Streptozotocin- Hypoglycemic and (44)
gymnemic antihyperlipidemic activity in induced antihyperlipidemic
triacetate streptozotocin-induced diabetic rats  diabetic rats
Gymnemic Leaves  Methanol Gymnemic acid IV treatment decrease Streptozotocin- Anti-obese and (82)
acids I-IV and extract  glucose uptake and blood glucose induced antihyperglycemic
gymnemasaponin level, Increase plasma insulin diabetic mice.  pro-drug.
\
Deacyl gymnemic  Leaves Administration of deacyl gymnemic ~ High fructose = Deacyl gymnemic (83)
acid acid reduced the blood pressure and ~ diet for 20 acid alleviates the
improved fasting sugar level. days to induce  insulin resistance
A decrease in HOMA-IR with fair ~ metabolic a rat model
improvement in lipid profile was syndrome ina  of metabolic
observed. rat model syndrome.
Gymnemate Leaves Water  Gymnemate treatment improved the ~ Genetic Administration (84)
(GA), a mixture extract  lipid profiles, total cholesterol was multifactor with gymnemate
of triterpene of decreased about 1/3, LDL, VLDL syndrome promoted weight
glucuronides decreased about 1/2. The ratio of animal loss was due to
HDL-C to the total cholesterol was (OLETF rat)  the anti-lipidemic
increased. The serum triglyceride was action
decreased to the 1/4 of OLETTF control.
Saponin rich Leaves Water  Lowers body weight and organ High fat diet ~ Saponin rich (85)
gymnema. extract  weights. Moreover, Plasma TC, TG, induced wistar ~Gymnema sylvestre
sylvestre VLDL, LDL-C were also reduced. rats R.Br aqueous leaf
extract can be
used for obesity
treatment.
Gymnemagenin Leaves  Ethanol A decrease in the blood glucose, serum Sprague- Increase in the (86)
and gymnemic extract TG, LDL, TC. Increase in serum Dawley rats antioxidant level
acids insulin and antioxidant enzymes such and lowering lipid
as glutathione, catalase, and reduced peroxidation
glutathione was reported.
GS3, and GS4 Leaves  Alcoholic Raise the serum insulin to levels closer ~ Streptozotocin  Probably due to (87)
extract  to normal fasting levels. diabetic rat treated rats repair/regeneration
pancreas, Treatment with both GS;, and of the endocrine
GS., compound were able to double the pancreas
islet number and {3 cell number
Triterpene Leaves 90%  Decrease the blood glucose (p < 0.05) Streptozotocin Hypoglycemic (88)
glycoside alcohol  at 2 and 4 hr after glucose load in the induced activity in control
Glycoside glucose tolerance test. diabetic rats and streptozotocin
induced diabetic
rats.
Gymnemoside b Leaves Methanol Gymnemoside b produced some Male Wister rat Inhibitory activity (89)
extract  inhibitory activity on glucose absorption on glucose
after oral glucose loading in rats. absorption

Abbreviation: HOMA-IR, (homeostatis model assessment- insulin resistance; OLETF rat, Otsuka Long Evans Tokushima Fatty;

LDL, low density lipoprotein VLDL, very low density lipoprotein; HDL-C, high density lipoprotein; GS, Gymnema sylvestre
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fective and safe drug can be flourished after an extensive
clinical investigation which would be effective, natural,
pharmacologically non-toxic and pristine.

Conclusions

Diabetes mellitus is the most common metabolic
disorder affecting human beings and is characterized
by chronic hyperglycemia. The prevalence of diabetes
is rising and aggravating all over the world is being
associated with an increase in financial burden, a de-
crease in quality of life, morbidity and mortality. In
the past few years, Gymnema sylvestre has emerged as
a cost-effective and potential intervention by targeting
the etiological factors connected with diabetes. It func-
tions as a blood sugar lowering agent, insulin stimula-
tor, B-cell regenerator, facilitator of anti-obesity and an
anti-inflammatory agent. It produces not only blood
glucose homeostasis but also showed anti-cancerous,
anti-microbial, anti-arthritic activities.

Gymnema sylvestre holds a definite promise in the
management of diabetes mellitus. This review has up-
dated the pharmacological, toxicological and clinical
evaluation of this plant for treatment of diabetes and
its associated abnormalities. The ethnomedical ap-
proach for diabetes using Gymnema sylvestre is practi-
cal, logical and economically worthwhile. But still, it
requires scientific and technological validation, stand-
ardization for justification of its wide acceptability
among a modern system of medicine. One can look
toward to an integrated approach to future medicine
using this traditional drug.
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Summary. Coronary no-reflow phenomenon (CNP) is associated with an increased risk of major cardio-
vascular adverse events. Vitamin D is closely associated with hypertension, stroke, myocardial infarction,
cardiovascular adverse events, and endothelial dysfunction. Considering endothelial dysfunction is one of
the main responsible factors of CNP. We aim to evaluate the association between vitamin D and CNP. The
study group consisted of 109 patients. Taking into consideration the inclusion criteria, 60 patients with CNP
and 49 patients without CNP were included in the study. CNP defined as TIMI grade <3 at the end of the
procedure in the absence of any coronary dissection/spasm and/or less than 70% ST resolution at first hour
ECG. Prevalence of CNP was found 55% in this study group. On univariate analysis age, balloon predilata-
tion, stent diameter, serum creatinine, vitamin D, CRP level, initial TIMI flow <2, and reperfusion time >3 h
were associated with CNP. On multivariate analysis reperfusion time >3 h, initial TIMI flow <2, and serum
creatinine level were the independent predictors for CNP (OR 5.182; 95% CI: 3.159-8.327; p<0.001, OR
4.061; 95% CI: 2.729-6.327; p<0.001, OR 3.301; 95% CI: 1.937-4.623; p<0.001; respectively). In our study,
we have found that reperfusion time >3 h, initial TIMI flow <2, and serum creatinine level were an independ-
ent predictor for CNP. Vitamin D was not found to be an independent predictor of CNP.

Key words: vitamin D, ST-elevation myocardial infarction, no-reflow phenomenon

Background

Despite the medical and technological improve-
ments of the revascularization procedures in coronary
artery diseases, ST-elevation myocardial infarction
(STEMI) remains a significant health concern. The
primary percutaneous coronary intervention (pPCI)
is a favourable treatment option for restoring perfu-
sion to the affected area of the myocardium as soon
as possible. Coronary no-reflow phenomenon (CNP)
was defined as Thrombolysis in myocardial infarction
(TIMI) flow grade <3 after vessel recanalisation de-
spite the absence of angiographic stenosis, spasm, dis-
section, or thrombosis after pPCI. CNP occurs in 11-

41% of STEMI patients treated by primary pPCI and
is associated with the poor left ventricular function, ar-
rhythmias, poor in-hospital and one-year survival (1).

The mechanism of CNP is complex and not fully
understood. Possible mechanisms of CNP were mi-
crothromboemboli, irreversible cardiomyocyte and
endothelial damage/dysfunction caused by ischemia,
activation of reactive oxygen species, endothelial cell
necrosis leads to the destruction of tight and adherens
junction and loss of vascular integrity (2). Myocardial
contrast echocardiography, magnetic resonance im-
aging (MRI), myocardial blush grade, intracoronary
pressure measurements, intracoronary Doppler, Vir-
tual histology intravascular ultrasound were a useful
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diagnostic tool for CNP. A rapid resolution of ST-
segment elevation is highly suggestive of reperfusion.
ST-segment resolution <70% at 60 min is a descriptive
marker of CNP (1, 3).

Vitamin D is a fat-soluble steroid responsible for
increasing intestinal absorption of calcium, magnesium,
and phosphate, and multiple other biological effects.
Vitamin D receptors are expressed in a variety of tis-
sues, including cardiomyocytes, vascular smooth muscle
cells, and endothelial cells. Vitamin D deficiency con-
tributes to the development of cardiovascular diseases
through its association with risk factors, such as diabetes
mellitus (DM), hypertension (HT), and atherosclerosis
and also through events such as myocardial infarction,
stroke, and congestive heart failure. Also, vitamin D
has anti-inflammatory effects and prevents cholesterol
removal by macrophages and foam cells formation on
vessel walls. Vitamin D deficiency causes endothelial
dysfunction through its direct or indirect association
through the up-regulation of the renin-angiotensin
system or via induction of smooth muscle proliferation
and a pro-inflammatory state (4-9). Sugden et al. (10)
demonstrated that decreased serum vitamin D level was
associated with decreased flow-mediated dilatation, and
vitamin D supplementation can improve endothelial
dysfunction in patients with DM.

In this context, we aim to evaluate the association
between serum vitamin D level and CNP in patients
underwent pPCI.

Methods

The study group consisted of 124 consecutive pa-
tients, who underwent primer PCI due to first acute
STEMI were evaluated prospectively. Among them, 15
patients were excluded from the study because of not
undergoing pPCI, cardiogenic shock, symptom to bal-
loon time more than 12 hours, history of coronary artery
disease (previous coronary artery bypass graft surgery or
PCI), and not achieving coronary artery patency.

The diagnosis of acute STEMI was established us-
ing The Joint European Society of Cardiology, Ameri-
can College of Cardiology Foundation, the American
Heart Association definition of STEMI.(11) All pa-
tients received aspirin (300 mg) and clopidogrel (600

mg) prior to their transfer to the catheterisation labora-
tory. Emergency coronary angiography was performed
using the percutaneous femoral or radial approach.
Heparin (100 U/kg) was administered in all patients
during pPCI procedure. Occlusion of the infarct-re-
lated coronary artery was crossed using various guide
wires, and predilatation was performed via balloon an-
gioplasty if necessary. Routine stenting was attempted
directly or following balloon angioplasty. The drug-
eluting stent was implanted at the site of the ruptured
atherosclerotic plaque. 12-lead ECG was obtained 60
minutes after successful pPCI. All of the patients were
treated according to the recommendations of the lat-
est ESC Guidelines for the Management of Patients
with STEMI (12). The usage of thrombus aspiration
catheter and administration of glycoprotein IIb/IIIa
inhibitors were chosen according to the interventional
cardiologist’s decision.

Epicardial coronary blood flow was quantified
visually using the Thrombolysis in Myocardial infarc-
tion (TIMI) flow grade classification (13). Initial TIMI
flow was assessed at the beginning of the procedure pri-
or to wire insertion, and final TIMI flow was assessed
at the end of the procedure. No-reflow was defined as
TIMI grade <3 at the end of the procedure in the ab-
sence of any coronary dissection or spasm. The TIMI
flow grades were evaluated by 2 blind cardiologists. The
frame rate of cine images were 30 frames per seconds.

ST-segment elevation in mm was measured 20 ms
after the ] point. The sum of ST-segment elevations
was calculated for all leads. A percentage ST-segment
resolution <70% was accepted as an ECG sign of the
No-reflow. Electrocardiograms were evaluated in a
blinded manual manner by two experienced cardiolo-
gists. CNP was described as TIMI flow <3 after pPCI
and/or <70% ST-segment resolution at 60 minute
ECG in our study.

Peripheral venous blood samples were obtained
from all patients and controls. Each blood sample was
left to coagulate for 30 minutes, and then centrifuged
at 2000 g. for 15 minutes to separate serum. Serum
aliquots were immediately labeled and stored at -20°C
until analysis.

Serum 25-OH Vitamin D level was analyzed
using commercial reagents by the Chemilumines-
cent Microparticle Immunoassay method on Abbott
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Architect i2000SR (Abbott Laboratory Abott park,
Chicago, IL, USA). The method of measurement was
carried out according to the manufacturer instructions.

The data of patients were analysed for the demo-
graphic features, echocardiographic parameters in-
cluding ejection fraction, biochemical parameters, and
coronary angiography.

Echocardiographic examination

Transthoracic echocardiography was performed
within 48 hours of admission using a Vivid S5 (GE
healthcare) echocardiography device and Mass S5
probe (2-4 MHz). Standard two-dimensional and col-
our flow Doppler views were acquired according to the
guidelines of American Society of Echocardiography
and European Society of Echocardiography (14). The
ejection fraction was measured according to the Simp-
son’s method.

Patients with DM were identified on admission
as those with documented DM using either oral hypo-
glycemic agents or insulin treatment. Hyperlipidemia
(HL) was defined as total cholesterol at least 200 mg/
dL or using antihyperlipidemic therapy on admis-
sion. HT was defined as blood pressure above 140/90
mmHg or using antihypertensive therapy on admis-
sion.

Statistical analysis

Statistical analysis was performed using the SPSS
(version 20.0, SPSS Inc., Chicago, Illinois) software
package. Continuous variables were expressed as the
meansstandard deviation (meant SD), and categori-
cal variables were expressed as a percentage (%). The
Kolmogorov-Smirnov test was used to evaluate the
distribution of variables. Student’s t-test was used to
evaluate continuous variables showing normal distri-
bution, and Mann-Whitney U-test was used to evalu-
ate variables that did not show normal distribution. A
p-value <0.05 was considered statistically significant.
To identify predictors of CNP, the following variables
were initially assessed in a univariate model: age, reper-
fusion time >3h, initial TIMI flow <2, stent diameter,
balloon predilatation, serum creatinine, vitamin D, and
CRP. Significant variables in univariate analysis were
then entered into a multivariate logistic-regression
analysis using backward stepwise selection.

Results

Prevalance of CNP was found 55% in this study
group. The demographic characteristics of both group
are summarized in Table 1. There was no significant
difference between both groups regarding female gen-
der, HT, current smoking, HL, and Body mass index
(69.4% vs. 68.3% p=0.906, 32.6% vs. 33.3% p=0.738,
53.1% vs 58.3% p=0.304, 20.4% vs 25% p=0.322, 28.3
vs 30.1 kg/m* p=0.437; respectively) (Table 1). There
was significant diffrence between both groups re-
garding age and DM (59.4+10.7 vs. 64.1x10.1 years
p=0,022, 34.6% vs. 48.3% p<0.001; respectively) (Ta-
ble 1).

There was no significant difference between both
groups regarding biochemical parameters such as
white blood cell, haemoglobin, and urea (11.5+3.5 vs
12.1+2.8 10°/uL p=0.291, 13.8+1.9 vs 14.3+1.2 g/dl
p=0.065, 39.1+16.2 vs 37.3+7.3 mg/dl p=0.494; re-
spectively) (Table 2). There were significant diffrence
between both groups regarding reperfusion time >3h,
balloon predilatation, stent diameter, initial TMI
flow <2, serum vitamin D, C reactive protein (CRP),
creatinine level (16.3% vs 45% p<0.001, 53.1% vs
71.7% p=0.045, 3.05+0.41 vs 2.85+0.34 mm p=0.008,
46.9% vs 71.6% p<0.001, 19.3%6.9 vs 13.2+8.5 ng/ml
p<0.001, 1.6+2.1 vs 2.4+2.2 mg/dl p:0.041, 0.81+0.17
vs 0.88+0.12 mg/dl p=0.007; respectively) (Table 2).

On univariate analysis age, serum creatinine, vi-
tamin D, CRP, balloon predilatation, stent diameter,

Table 1. General characteristics of patients

Patient characteristics Coronary no-reflow P
phenomenon
(49) (6+0)
Age (years) 59.4+10.7 64.1£10.1 0.022
Female Gender, n(%) 34(69.4) 41(68.3) 0.906
Hypertension, n(%) 16 (32.6) 20(33.3) 0.738
Diabetes Mellitus, n(%) 17 (34.6) 29 (48.3) 0.02
Current Smoking, n(%) 26(53.1) 35(58.3) 0.304
Hyperlipidemia, n(%) 10(20.4)  15(25)  0.322

Body Mass Index, (kg/m?) 28.3 30.1
(22.1£35.7) (24.6+36.9)

0.437
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Table 2. Laboratory, echocardiographic, and angiographic pa-

rameters

Table 4. Multivariate analysis of predictors for coronary no-
reflow phenomenon

Variables Coronaryno-reflow  p Predictor variables OR (95% C.I.) p
Ifhemme“"‘i Serum creatinine (mg/dl) ~ 3.301 (1.937-4.623)  <0.001
49) (60) Reperfusion time >3 h (n,%) ~5.182 (3.519-8.359)  <0.001
White Blood Cell (10/pL) ~ 11.5:3.5 12128 0291  Initial TIMI flow <2 (n,%)  4.061 (2.729-6.327)  <0.001

Haemoglobin (g/dl) 13.8#1.9  14.3x1.2 0.065
Urea (mg/dl) 39.1+16.2 37.3:7.3 0.494
Creatinine (mg/dl) 0.81+0.17 0.88+0.12 0.007
C reactive protein (mg/dl) 1.6+1.1 2422 0.041
Vitamin D (ng/ml) 19.3+¢6.9  13.2+#8.5 <0.001
Ejection Fraction (%) 37.9£10.3 35.429.7 0.549
Initial TIMI flow <2 (n,%) 23(46.9) 43 (71.6) <0.001
Stent Diameter (mm) 3.05+£0.41 2.85+0.34 0.008
Stent Length (mm) 20.7+7.1  22.7#5.5 0.055
Balloon Predilatation (n,%) 26 (53.1) 43 (71.7) 0.045

Reperfusion Time >3 h, (n,%) 8 (16.3) 27 (45)  <0.001

Table 3. Univariate analysis of predictors for coronary no-re-
flow phenomenon

Predictor variables OR(95% C.I.) P

Age (years) 2.681 (1.376-4.327) <0.001

Serum Creatinine (mg/dl) 3.153 (1.839-4.638) <0.001

Serum Vitamin D (ng/ml) 2.147 (1.373-3.427) <0.001

Serum C Reactive Protein (mg/dl) 2.549 (1.937-3.581) 0.01

Balloon dilatation (n,%) 1.951 (1.327-2.638) 0.001

Stent Diameter (mm) 3.926 (2.379-5.734) <0.001

Reperfusion Time >3 h (n,%)
Initial TIMI Flow <2 (n,%)

4.269 (2.837-6.823) <0.001
3.929 (2.837-7.634) <0.001

reperfusion time >3h, and initial TIMI flow <2 were
associated with CNP (OR 2.681; 95% CI: 1.376-
4.327; p<0.001, OR 3.153; 95% CI: 1.839-4.638;
p<0.001, OR 2.147; 95% CI: 1.373-3.427; p<0.001,
OR 2.549; 95% CI: 1.937-3.581; p=0.01, OR 1.951;
95% CI: 1.327-2.638; p=0.001, OR 3.926; 95% CI:
2.379-5.734; p<0.001, OR 4.269; 95% CI: 2.837-
6.823; p<0.001, OR 3.929; 95% CI: 2.837-7.634;
p<0.001; respectively) ((Table 3).

On multivariate analysis serum creatinine level,
reperfusion time >3 h, and initial TIMI flow<2 were
independent predictors for CNP (OR 3.301; 95% CI:
1.937-4.623; p<0.001, OR 5.182; 95% CI: 3.519-
8.359; p<0.001, OR 4.061; 95% CI: 2.729-6.327;
p<0.001; respectively) (Table 4).

Discussion

In our study, we have found that serum creatinine
level, reperfusion time >3 h, and initial TIMI flow <2
were an independent predictor for CNP. Vitamin D
was not found to be an independent predictor of CNP.

In previous studies, CNP occurs in 11-41% of
STEMI patients treated by pPCI (1). In our study, the
prevalence of CNP was 55%. Our higher prevalence
of CNP was associated with our definition of CNP. In
our study, CNP was described as <70% ST-segment
resolution at 60 minute ECG and/or TIMI flow <3 af-
ter pPCI. Although the most of the studies used TIMI
flow method for assessing CNP TIMI flow method is
less accurate than myocardial blush grade and MRI.
Therefore, not only TIMI flow grade but also ECG
criteria of CNP (<70% STR) were used to evaluate of
CNP in our study. Our higher ratio of CNP might be
associated with definition criteria of CNP.

The pathophysiology of CNP is still not fully
understood. Possible etiological factors of CNP are
pre-existing microvascular dysfunction, distal micro-
thrombo-embolization due to high platelet activity, in-
creased thrombus burden, ischemic injury, reperfusion
injury, swelling of myocardial cells compressing mi-
crovascular vessels, and individual susceptibility. En-
dothelial dysfunction is one of the major mechanisms
leading to CNP, as we found in our results that high
creatinine levels in patients with CNP were signifi-
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cantly increased. The reduction in renal function has
been proven to cause retention of vasotoxic substances
and cause metabolic changes that lead to increase reac-
tive oxygen species. These changes are believed to have
an important role in creating an atherogenic milieu. As
a result, the plasma concentration of endothelium-de-
rived protein will be increased, and endothelium-de-
pendent vasodilatation will be decreased. The changes
of this level are responsible for increasing soluble vas-
cular cell adhesion molecule-1 expression, the earlier
step of endothelial dysfunction (15).In our study, we
found that serum creatinine level was independently
associated with CNP.

It is well known that prolonged ischemia was
associated with distal capillary oedema, swelling of
myocardial cells, neutrophil plugging and alterations
of capillary integrity (16). Additionally, delayed rep-
erfusion can result in more organised intracoronary
thrombus which might increase the risk of distal em-
bolisation (17). The thrombus is rich in thrombocytes
in the early phase of STEMI, with a longer time to
reperfusion, the thrombus takes on more erythrocytes
and becomes more firm. Prolonged ischemia may dis-
rupt the microvascular bed, and the degree of this dis-
ruption is known to be a key component in the patho-
genesis of CNP (18). Delayed reperfusion leads to the
greater destruction of the microvasculature, which is
why an increased rate of no-reflow is seen in cases of
prolonged reperfusion. Animal studies showed that
longer duration of occlusion of the coronary artery is
associated with CNP after reopening the artery (19).
Jawad et al. (20)reported that that delayed presenta-
tion >6 h from symptom onset to be independently as-
sociated with CNP. In accordance with previous stud-
ies (18-20), we found that prolonged revascularisation
(reperfusion time >3 h) was an independent predictor
of CNP.

Several studies showed that initial TIMI flow was
independently associated with CNP (20, 21). Brodie et
al. (22) reported that procedural success rate was better
in patients with initial TIMI 2-3 flow. Additionally,
De Luca et al. (23) showed that initial good TIMI flow
was strongly associated with post-procedural TIMI 3
flow and myocardial blush grade 2-3. Good patency of
the infarct-related artery prior to PCI associated with
lower thrombus burden, spontaneous endogenous lysis

of the thrombus, resolution of vasospasm, and smaller
infarct size. In accordance with previous studies (20-
23), in our study, we found that initial TIMI flow
grade was an independent predictor of CNP.

Growing evidence demonstrated that there was a
strong association between vitamin D and cardiovas-
cular disease. Vitamin D deficiency causes endothelial
dysfunction through its direct or indirect association
through the up-regulation of the renin-angiotensin
system or via induction of smooth muscle proliferation
and a pro-inflammatory state (4-9). Several studies
demonstrated that vitamin D deficiency was associat-
ed with decreased flow-mediated dilatation, and vita-
min D supplementation can improve endothelial dys-
function in various study population such as healthy
subjects, DM, stroke, obesity, rheumatoid arthritis,
and systemic lupus erythematosus (24, 25). Consider-
ing that endothelial dysfinction is one of the possible
mechanism of CNP, we conducted this study. In our
study, we found that vitamin D was not an independ-
ent predictor of CNP.

Our study has some limitations. First, small sam-
ple size. Second, we didn't use intravascular USG to
quantify evaluate thrombus burden and plaque con-
tent. Third, we didnt perform the myocardial blush
grade. Fourth, we didn’t evaluate serum calcium and
parathyroid hormone level.

Conclusion

In our study, we have found that serum creatinine
level, reperfusion time >3 h, and initial TIMI flow <2
were an independent predictor for CNP. Vitamin D
was not found to be an independent predictor of CNP.
Although endothelial dysfunction is one of the pos-
sible mechanism of the CNP, other important patho-
physiological mechanisms including microthrombo-
emboli, irreversible cardiomyocyte and endothelial
damage/dysfunction caused by ischemia, activation of
reactive oxygen species, endothelial cell necrosis might
outweigh rather than endothelial dysfunction. Further
studies are needed to evaluate the association between

CNP and vitamin D.
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Investigation of nutritional status of security officers
working in shifts and correlation with obesity
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Summary. Adhering to a healthful diet propensity and way of life, assume a crucial part ofhealthy and agree-
able life. Undesirable dietary proclivities are among the significant hazard factors for obesity and related un-
ending ailments, especially if received during early adulthood. Numerous natural elements, way of life, work-
ing discipline and financial circumstance influence the nourishing status. This investigation aimed to feature
nutritiousconditions and dietary propensities of security officers laboring in shifts and decide the obesity
status. Volunteer security officers working from December 2017 to March 2018 in shifts in the city of Istanbul
in Turkey were chosen for a cross-sectional investigation. A standard questionnaire was used to collect data
through face to face negotiations with security officers regarding socio-statistic characteristics, work status, and
dietary patterns in turn of work. Analysis of data was performed using SPSS 25 adaptations. The average age
of participants was 34.75+7.12 years. Of the 963 participants, 24 were female and 939 were male. The number
of participants who were heavyweight, obese, and morbid obese were 549, 143 and 4 respectively. Nutritional
supplements used by participants were vitamin B12, fish oil, vitamin C, Ca, Zinc, vitamin D, iron, probolis,
bamboxs, bee pollen. Vitamin C and vitamin D were the most commonly used vitamins with the ratio of 22%
and 25.9%, respectively. The obesity rate was higher in those who did not take vitamin and mineral supple-
ments as compared to that in those who took.Participants working in the monthly shift change system were
more likely to be overweight, obese and morbid obese than participants who worked in the weekly shift system.
The rate of being obese was found to be higher among the participants who had average one time and four
times night shifts. Participants preferred mostly fruit-vegetable-type snacks with the rate of 29.7%. Breakfast
was the most skipped meal among workers in day and night shifts. Participants consumed eggs every day and
in addition, they preferred full-fat cheese mostly with the ratio of 33.4%. The most consumed vegetable by
participants during the day was tomato with the rate of 6.3%.Participants mostly preferred to consume white
bread and its derivatives with the ratio of 33.7%. Participants drank mostly tea in a day with the maximum rate
of 77.6% among regular beverages and among consumption of fat, olive oil was consumed at the highest rate of
46.5% per day. Our study findings indicates that, security officers working in shifts have irregular eating habits.

Key words: eating habits, nutritional status, obesity, shift-workers

Introduction may cause or increase the potential risk of ceaseless

illnesses including obesity, cardiovascular problems,
Regular dietary patterns are the primary need of osteoporosis, and cancer (1). The food product type,

a healthy way of life. Irregular nutritional habits, for
example, skipping breakfast and eating the food rich in
carbohydrate and fat, more than need, are the primary
elements causing nutrition problem. Irregular feeding

the preparation methods, the quantity of meals and the
length of the time interval between two meals seems to
be very significant regarding a healthy diet.
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The basic factors, which may cause energetic im-
balance in whole body, contributing to the incidence
of overweight and obesity are, increased intake of
poor nutrients, nutrient containing high-energy ingre-
dients, high amount of fats, sugar and salt. Also, the
other most crucial factor is the lacking or no physical
activity (2). The food preference of human is depicted
as a complicated process including an assortment of
affecting perspectives, for example, the financial and
social level and accessibility of food, the educational
level and age interval of an individual (3). Undesirable
dietary propensities are among the significant hazard
factors for obesity and related incessant illnesses, espe-
cially if embraced amid early adulthood (4, 5). Investi-
gations on the Middle East reveals that young people
and grown-ups eating practices are unfavorably being
impacted by the differentiating environmental effects
prompting alarming rates of overweight, obesity and
higher metabolic hazard factors causing diabetes, hy-
pertension, and other unending illnesses (6, 7). Over-
weight and obesity are metabolic illnesses common all
around the world. Today they are achieving epidemic
extents and consequently being the fifth driving fac-
tors for worldwide mortality. No less than 2.8 million
grown-ups die every year because of being overweight
or having an obesity problem (8). Shift working, is the
method used to regulate the working hours in full-day
period to realize the necessary supply-demand equi-
librium in the market (9). Shift system is additionally
depicted as antisocial time in light of the fact that the
shift system is by and large completed while a critical
piece of the general public is resting, along these lines
restricting the social existence of shift workers. Thus,
shift workers are encountered with numerous variables
causing them a problematic life. Nourishment is the
most vital of these elements. Food is one of the fac-
tors influencing the production rate of workers. At the
point when the vitality required for creation is not ac-
cessible, laborers restrain the work and produce less.
Insufficient and unequal feeding likewise diminishes
body resistance, bringing about the more recurrent
diseases and more accidents in work, resulting in an
expansion in worsening the health regardless of a less-
ening in the generation rate (10).

A nourishing appraisal is critical regarding the
increase in the potential of work, lessening wellbeing

uses and diminishing burden of citizens. The study was
carried out with the aim of determining the nutritional
status of the security guards working in the city of Is-
tanbul and determining the their obesity status.

Materials and Methods

A cross-sectional investigation was performed
with volunteer security officers working in shifts from
December 2017 to March 2018 from the sixprivate
security organizations in Istanbul. Ethics committee
approval for the investigation was acquired from the
ethics council of Dicle University Medical Faculty.
Participation in the survey was on volunteer bases,
every member was required to give written informed
consent and namelessness was ensured. This investi-
gation was directed to evaluate the nutritional status
and relationship of which with obesity among security
officers working in shifts in Istanbul from December
2017 to March 2018.The total number of security of-
ficers at the time of the study was 1109. The number
of participants who agreed to participate in the survey
is 963 because of the survey on a volunteer basis. The
number of participants comprised of 963 security of-
ficers working in shifts (n=939 males, 24 females) with
age average of 34.75+7.12 years. A standard question-
naire was used to get information via face to face per-
sonal meetings. The survey comprised of inquiries on
security officers working in movements’ socio-statistic
characteristics, shift work status, and dietary patterns.

Anthropometric estimations: The body weights of
uniform-wearing security officers without shoes were
estimated as the value closest 0.5 kg with a portable
scale. Height and abdomen perimeter of each mem-
ber is estimated to the nearestvalue with the use of 0.1
cm fiber-glass tape. Body Mass Index (BMI: weight/
height?, kg/m?) was computed for each in agreement

with the standards of World Health Organization.

Dietary patterns: Feeding was determined by
questionnaire with an inquiry concerning the sum and
utilization recurrence of dairy products, meat and meat
products, fruit and vegetables, legumes, breakfast and
grain products, fat, sugar and sweet, drinking tea, cof-
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fee and alcoholic beverages. It was addressed whether
they had omitted the meals or not.

Shift working status: Shift working status was
surveyed by questions concerning shift change frame-
work, working time in the system, working recurrence
of the nightshift, the effect of shift work framework
on weight, the effect of the shift work framework on
way of life.

Statistical investigation

SPSS 25 was used to analyze all statistical data.
Results were evaluated confidence level of 95% and the
value p<0.05 was decided as a statistically significant
outcome. Continuous variables data were expressed as
meanzSD in the case of a normal distribution or as
median (25-75 percentiles) in that of abnormal distri-
bution. Factors of the categoryappeared as frequency
(percentage). Chi-square test was performed to sur-
vey the distinctions and connections amongst groups
and elements. Keeping in mind the end goal to have
the capacity to utilize the chi-square examination, the
number of classifications with the standard value un-
der five ought not to surpass 20% of the total number
of classifications,and this value must be higher than
one in all classes. Toward this path, the quantity of
data in the pores was considered before the chi-square
estimation was performed.

Accordingly, a few groups with a small number of
members were participated in the survey by consoli-
dating with a subgroup or a higher group.

Results

The average age of participants is 34.75+7.12
years. Of the 963 participants, 24 were female and
939 were male. Of the participants, 549 individuals
were heavyweight, 143 were obese and 4 of them were
morbid obese. Nutritional supplements taken by par-
ticipants include vitamin B12, fish oil, vitamin C, Ca,
Zinc, vitamin D, iron, probolis, bamboxs and bee pol-
len. The most commonly used vitamins were vitamin
C (22.0%) and vitamin D (25.9%). Participants who
used vitamin-mineral supplements were found to have
a higher obesity rate than participants who did not use

vitamin-mineral supplements. There was no statisti-
cally significant relationship between the use of vita-
min-mineral supplements and BMI (*=3.65; p>0.05).
There was a significant correlation between the BMI
and the type of shift system (y*=22.82; p<0.05).Partici-
pants working in the monthly shift change system were
more likely to be obese than participants who worked
in the weekly shift system. There was a significant cor-
relation between BMI and average shift time interval
(%=39,90; p<0,05). Participants who had average one
time and four time shifts were found to have higher
obesity tendencies. Participants with the rate of 29.7%
prefer mostly fruit-vegetable-dried fruits-type snacks.
Breakfast is the most skipped meal among workers in
day and night shift. 40.7% of daytime workers skip the
breakfast more as compared night-time workers with
the rate of 38.8%. Participants consume full-fat cheese
mostly with the ratio of 33.4%. The most consumed
vegetable by participants everyday was tomato with
the ratio of 6.3% and mostly preferred to consume
white bread and it’s derivatives with the ratio of 33.7%
and olive oil with a maximum rate of 46.5%.

Table 1 has shown that the number of male par-
ticipants is 939 (97,5%). A vast majority of participants
with the number of 499 (51.8%) were high school
graduates. The number of married participants were
331 (34.4%). The number of participants who smoke
and drink alcohol were 517(53.7%) and 139 (14.4%),
respectively. According to WHO BMI classification
the number of obese participants were 139 (14.4%).

Table 2 has shown that nutritional supplements
used by participants were vitamin B12, fish oil, vitamin
C, Ca, Zinc, vitamin D, iron, probolis, bamboxsand,
bee pollen. Six of the 27 participants (22.21%) who
used vitamin-mineral supplements indicated that they
used vitamin supplements for more than three months.
The most commonly used vitamin is vitamin D with a
rate of 29.6%.

Table 3 has shown that among participants using
vitamin-mineral supplements, obesity rate (11.1%) was
lower than in participants who did not use vitamin-
mineral supplements (15.0%).There was no statistical-
ly significant relationship between the use of vitamin-
mineral supplements and BMI (x*=3.65; p>0.05).

While 27.9% of the participants indicated that

the shift work system was effective on weight gain and
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Table 1. Demographic characteristics of participants

Demographic characteristics Group Number (n) Percent(%)
Demographic characteristics gender Female 24 2,5
Male 939 97,5
Education Primary School 52 5,4
Secondary School 314 32,6
High School 499 51,8
University 81 8,4
Postgraduate 17 1,8
Marital Status Single 632 65,6
Married 331 34,4
Smoking Yes 517 53,7
No 294 30,5
Stop 152 15,8
Alcohol Use Yes 139 14,4
No 698 72,3
Stop 128 133
Vitamin-mineral supplementation Yes 27 2,8
No 936 97,2
BMI Normal (18,5-24,9) 271 28,1
Overweight (25,0- 29,9) 549 57,0
Obese (30-39,9) 139 14,4
Morbid obese (240) 4 0,4

Table 2. Vitamin-minerals used by participants and frequency

of use

Vitamin-mineral

Number (n) Percent (%)

Vitamin B12 5 18,5
Fish oil 1 3,7
vitamin C 6 22,2
Ca 1 3,7
Zinc 1 3,7
Vitamin D 8 29,6
Iron 4 14,8
Probolis, Bamboks, Bee polen 1 3,7
Duration of Vitamin-minerals used

0-1 month 10 37,03

1-3 months 11 37,73

>3 months 6 22,21

they did, 43.9% of them have stated that the shift work
system was not effective on weight gain.

Table 4 has shown that there was a significant
correlation between the BMI and the type of shift
system (y*=22.82; p<0.05). Participants working in the
monthly shift change system were more likely to be
overweight, obese and morbid obese.

Table 5 has shown that there was a significant cor-
relation between BMI and average shift time interval
(%=39,90; p<0,05). Participants who had average one
time and four times shifts were found to have higher
obesity and morbid obese tendencies.

Discussion

With the industrial revolution, the shift work sys-
tem used intensively in factories and mines, this sys-
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Table 3. Relationship between the use of vitamin-mineral and BMI

Use of vitamin-mineral BMI
Normal Overweight  Obese and morbid obese Total © P
n % n % n % n %
Use of vitamin-mineral
Yes 12 44,4 12 44,4 3 111 27 100,0 365 016
No 259 27,7 537 57,4 140 15,0 936 100,0 ’ ’
Total 271 28,1 549 57,0 143 14,8 963 100,0
Table 4. The relation between shift type and BMI
Shift type BMI
Normal Overweight  Obese and morbid obese Total © P
n % n % n % n %
Weekly 189 32,9 319 55,6 66 11,5 574 100,0
Monthly 82 21,1 230 59,1 77 19,8 389 100,0 22,82 0,00
Total 271 28,1 549 57,0 143 14,8 963 100,0
Table 5. The correlation between average night shift time and BMI
Average night shift time BMI
Normal Overweight  Obese and morbid obese Total 1 P
n % n % n % n %
Once 33 20,1 91 55,5 40 24,4 164 100,0
Twice 105 37,4 151 53,7 25 8,9 281 100,0
Three times 104 29,0 209 58,2 46 12,8 359 100,0 39,90 0,00
Four times 29 18,2 98 61,6 32 20,1 159 100,0
Total 271 28,1 549 57,0 143 14,8 963 100,0

tem is an indispensable part of many industries (11).
However, deterioration of worker’s body balances due
to shifts time intervals leads to social and physical neg-
ativities, which is afirmed as a drawback of the system
(12). The current literature points out that there is a
significant relationship between loss of sleep, nutrition
and metabolic changes (13). In his study, Ermis shown
that the individuals sleeping less are more likely to be
obese (14). This may be attributed to the increased lev-
el of ghrelin hormone and decreased the level of leptin
hormone (15), but it is also a major risk for obesity, es-
pecially in shift workers, that the distortion of dietary
habits and pattern of diet and continual meal-skipping

are observed continuously (16). This study was con-
ducted to examine the nutritional status of shift work-
ers and to determine the frequency of obesity.

In this study, 53.7% of participants smoke and
14.4% of them use alcohol. In a survey conducted with
2090 shift workers in Korea, use of alcohol (p<0.015)
and smoke (p<0.001) were found to be more frequent
as compared to whom work daytime and three shift (6
hours) (17). In a study performed by Esquirol ez 4/,
there is no difference between smoking and alcohol use
in shift workers as compared to daytime workers. This
situation can be explained by the personal habits of
smoking and alcohol consumption (18.
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While it was observed that 549 (57%) and 143
(14.8%) of participants were overweight, obese and
morbid obese, a study reported that 48% of workers,
65 male and 44 female, were overweight and obese
(19). Similarly, in a survey conducted in Norway, it
was seen that as night work hours increased, BMI was
increased (20). In this case, it can be interpreted that
the eating habits of individuals working in the shift
system and getting food healthfully are affected by ir-
regular working hours, and thus he incidence of obe-
sity is more frequent in parallel with this.

In this study, nutritional supplements used by
participants were vitamin B12, fish oil, vitamin C, Ca,
Zinc, vitamin D, iron, probolis, bamboxs, bee pollen.
Vitamin C (22%) and vitamin D (25.9%) were the
ones used mostly. Research conducted by Linseisen ez
al. has shown that intake of zinc, vitamin A and D, as
well as dietary fiber, were also below the level recom-
mended (21). A study conducted in Japan showed that
vitamin D levels in serum of participants were also in
normal range and these are similar in level between
shifts period (22). In a study conducted by Romano ez
al. on 196 workers in Italy, serum 25-OH vitamin D
levels of workers working at night (13.4£5.3 ng/mL
versus 21.9+10.7 ng/mL, p<0.001)was found lower
as compared to whom work daytime (23). This result
may be due to reduced making use of sunlight by shift
workers and the use of vitamin D supplementation.
Participants may also need to use food supplements
due to inadequate nutritional status.

In this study, obesity-morbid obesity was ob-
served higher in those who did not take vitamins and
minerals as compared to whom take, and there was no
statistically significant difference. There was no signifi-
cant correlation between BMI and the use of vitamin-
mineral supplements (x*=3.65; p>0.05). In a study
conducted by Y Li ez al., a relationship between use of
vitamin-mineral supplements and parameters such as
BMI, body fat mass were investigated and found that
87 females taking multivitamin-mineral supplements
had significantly lower BMI despite placebo (24).
Similarly, another randomized, double-blind, placebo-
controlled study reveals the significant correlation be-
tween use of multivitamin-mineral supplements and
the control appetite, increased resting energy con-
sumption, and weight loss (25). This may be related

to the energy thermogenesis contribution of vitamins
and minerals to improve energy consumption and/or
to decrease energy intake.

In this study, 27.9% of participants indicated that
the shift work system was effective on weight gain and
they did, whereas 43.7% of them stated that the shift
work system was not effective on weight gain. Partici-
pants who worked in the monthly shift change system,
were found to have a higher tendency to be overweight,
obese and morbid obese, and thus a significant corre-
lation was found between BMI and the type of shift
system worked at (x*=22,82; p<0,05). In the study in-
volving male and female nurses in Korea, 0.9 kg weight
gain was observed among nurses during the five years
period of shift work, and there was no statistically
significant correlation found. There are studies in the
literature that have no significant difference regarding
BMI between workers at daytime and at night-time
shift, too (26). This can be explained by the effect of
differences in nutritional status of shift workers outside
the working life on weight gain, or the dietarydiffer-
ences that employees prefer in the working time.

Fast-food (sandwiches, Turkish doner, ham-
burger, etc.) by 8.7% have the lowest rate and 24.1%
of the participants consumed caffeinated beverages,
whereacid was observed that nutritional impairment
was due to difficulty in reaching healthy foods. Simi-
larly, in the study performed by Zverev and Misiri on
shift workers showed that increasing the tendency to
have a snack (27). In a study conducted, most of the
109 participants stated that as a result of skipping
meals, they consumed more high-energy snacks such
as crisps, chocolate, biscuits (28). In the retrospective
study using the data of the Cancer and Nutrition Co-
hort Study in the Netherlands, 7173 daytime workers
were compared with 683 night-timeworkersregarding
nutrition, and it was observed that night-time work-
ers preferred high-sugar containing snacks (29). This
can be explained by the fact that shift workers can-
not leave the working environment (to go places such
as markets, groceries, etc.), and because there were no
places available for food preparation, they prefered to
eat foods which wereeasy to access, practical and ac-
cessible without wasting time.

In this study, it was observed that the breakfast
is the most skipped meal for the day and night shift
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workers. Daytime workers (40.7%) are more likely to
skip breakfast as compared to those work night-times
(38.8%). In a study conducted in Japan, it was observed
that night shift workers were delayed during meal
times as compared to daytime workers, and breakfast
was frequently omitted (30). Similarly, in a study per-
formed in southern France, it was shown that daytime
workers consume four or five meals while night shift
workers eat more than five meals a day. Shift workers
consumed breakfast and lunch 30% and 10% less than
it should be, respectively (31). This can be explained by
the fact that daytime shift workers wake up in the early
hours and do not feel hungry or they do not want to
eat something in the morning because they are sleepy,
so they skip breakfast, and in the case of night-time,
night shift workers skip breakfast and prefer sleeping
because they work until very late.

In this study, 33.4% of participants stated that
they consumed full-fat cheese among the milk and
dairy products, while 97.3% of participants never
consumed skimmed milk. In a survey conducted in
Kanazawa University on 2254 workers, it was shown
that 408 workers, those working at night shifts espe-
cially in between 20-29 years of age, had lower con-
sumption of dairy products than daytime workers (32).
In a similar study conducted with 41 airport staff, dairy
consumption was found to be lower among daytime
staff. This result can be explained by the fact that they
think light products are harmful to them or tasteless
and thus prefer to eat full-fat product (31).

In this study, 26.6% of participants indicated that
they consumed eggs every day. In a survey conducted in
Kanazawa University on 2254 workers, it was reported
that the red meat consumption by night-time workers
was lower than that by daytime workers (30). Simi-
larly, in a study conducted with 207 workers working
daytime and 210 workers working in three shifts regis-
tered to the health system of the Canary Islands, it was
reported that shift workers consumed more red meat
and eggs (32). In the retrospective study conducted-
with the data of Cancer and Nutrition Cohort study
in the Netherlands, 7173 daytime workers were com-
pared with the 683 night-time workersregarding nu-
trition, and it was observed that red meat and fish con-
sumption of night-time workers were higher.Higher
consumption of red meat and eggs may indicate that

obesity is more prevalent in occupational groups work-
ing in shifts, with an increased intake of saturated fat
(33). In this study, 77.6% of participants indicated
that they consumed tea every day. In a similar survey
conducted by Mashadiez /. in Iran on airports staff,
the consumption of hot drinks such as tea and coffee
were found to be higher in daytime workers (31). On
the contrary, in a study involving 66 shift workers in
Brazil, consumption of alcoholic beverages increased
as the number of night-time shifts increased (18). This
can be explained by differences in beverage choices
of individuals due to cultural differences. Participants
were found to consume tomato regularly up to the rate
of 6.3%. In a survey conducted in Kanazawa Univer-
sity on 2254 workers, it was reported that fresh vegeta-
ble consumption of night-time workers was lower than
those of daytime workers (30). In the study done by
Knutson e a/., workers transferred to shift work, con-
sumption of fresh vegetable-fruit was reported to be
low (33). This may be explained by the limited length
of cooking time due to the extent of shift duration of
workers and the less preference for vegetable dishes,
which is referred to as cookware meal, as they prefer
practical and less time-consuming dishes and bread,
such as macaroni, instead.

Conclusion

Nutrition is one of the most critical factors that
affect health as well as constitute one of the basic ne-
cessities of a human being. In this study, it was ob-
served that the security guards working in shifts
skipped meals, mainly breakfast and had an inadequate
and unbalanced nutrition habits due to irregular work-
ing hours. It is important to determine the nutritional
status of shift workers who continue their lives in in-
definite working hours, to increase work efliciency and
to reduce the burden of society.

In this context, the policies in the country, where
the conditions are challenging, should re-examine the
working conditions and hours. Employers or work-
places may be required to provide health refreshment
including fruit, nuts, yogurt, etc. to their employees at
certain times to overcome the difficulties in accessing
healthy food and thus omitting meals because of shift
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times. In particular, employers may offer breakfast meals

for those who start very early in the morning shift.
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Summary. Background/Aims: Koreans have relatively high sodium intakes, and a higher sodium-to-potassium
(Na/K) ratio is associated with increased mortality resulting from cardiovascular diseases. The purpose of this
study was to analyze the dietary patterns and food groups that contribute to sodium and potassium intakes
according to dietary Na/K ratio in Koreans. Mezhods: A 24-hour dietary recall was collected twice from 640
healthy adults (aged 19-69 years) in four Korean provinces. The subjects were divided into groups of Na/K<1
and Na/K>1, and their dietary pattern focused on sodium and potassium intakes and Na/K ratio of major
food groups were analyzed and compared. Resu/ts: The average Na/K ratio of the subjects was 1.5; the highest
ratio was in the twenties. Daily sodium and potassium intakes were significantly high in the Na/K>1 group
and the Na/K<1 group, respectively. Sodium intake from grains, meat, fish, and seasonings of the Na/K>1
group and potassium intake from potatoes, beans, nuts, and fruits of the Na/K<1 group were significantly
higher than the counterpart groups. Food groups with the lowest Na/K (0.1) were fruits, cooked rice, and
beans, and a Na/K ratio greater than 10.0 included seasonings and salted seafood. The Na/K<1 group con-
sumed more fruits and potatoes and the Na/K>1 group consumed more grains, beverages, meats, and season-
ings. Conclusions: Dietary Na/K ratio of Koreans was significantly higher than Korean or WHO guidelines.
Recommendation of reducing sodium intake from grains, meats, and seasonings and increasing potassium
intake from fruits, potatoes, and beans may be suggested for lowering the Na/K ratio.

Key words: sodium, potassium, Na/K ratio, food group, 24-hour dietary recall

than 2000 mg/day (6). Additionally, the Ministry of

Food and Drug Safety implemented a similar sodium

Excessive sodium intake can induce hyperten-
sion, stroke, cardiovascular diseases (CVD), and renal
diseases, and can also accelerate osteoporosis (1-5).
Therefore, to improve public health, sodium intake
should be reduced. The Ministry of Health and Wel-
fare in Korea launched Health Plan 2020 in an attempt
to reduce 15% of the population’s sodium intake to less

reduction project with the goal of decreasing sodium
intake by 20% (3900 mg/day) by 2017. When the goal
was achieved by 2014, a second goal was set of reduc-
ing sodium intake to 3500 mg/day by 2020.

In the last ten years, the average Korean daily
sodium intake was 5256.6 mg in 2005, 4831.1 mg in
2010, 4583.1 mg in 2012, and 3889.9 mg in 2014 (7).
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Sodium intake has continuously decreased since 2010
when national initiatives actively promoted sodium re-
duction. However, the average daily sodium intake of
Koreans is still twice the recommended value of the
World Health Organization (8). Approximately 80%
of the population ingests more than 2000 mg of so-
dium per day (7).

Appropriate potassium intake along with sodium
reduction aids in the excretion of excess sodium (9,
10), promotes bone health by suppressing urine excre-
tion of calcium as a result of excessive sodium intake,
and helps prevent hypertension and stroke (11-13).
Despite the health benefits of appropriate potassium
intake, potassium is the second least ingested nutri-
ent in Korea after calcium. The Korea National Health
and Nutrition Examination Survey (KNHANES)
reported that the average daily potassium intake level
was 2773.2 mg in 2005, 2843.0 mg in 2008, 2998.5
mg in 2010, 2918.0 mg in 2012, and 2983.3 mg in
2014. All levels were lower than 3500 mg, the recom-
mended intake (RI) for adults (14), and the percentage
of people who did not meet the RI was about 80%,
suggesting a high rate of insuflicient potassium intake.

In addition, the sodium-to-potassium (Na/K) ra-
tio can affect the risk of hypertension (15). Cook et al.
(16) reported that the Na/K in urine is correlated to
blood pressure and serves as a strong predictive risk
factor for CVD prediction in comparison to simple so-
dium or potassium levels. The INTERSALT study, an
international study of electrolyte excretion and blood
pressure, also reported that the urinary Na/K ratio in
female is associated with increased mortality rates re-
sulting from cerebrovascular diseases (17). Therefore,
researches are needed to investigate the dietary Na/K
ratio and suggest adequate intake level.

However, studies on the dietary Na/K ratio are
still insufficient in Korea. The KNHANES investi-
gated sodium and potassium intakes separately, but
analysis of their ratio was not conducted. While the
survey investigated the sodium and potassium content
in each food group and the annual trends in source
foods and food groups with high contribution rates, no
study has been conducted that investigates the dietary
patterns of the Na/K ratio. To solve both problems,
high sodium intake and low potassium intake, at the
same time, it is necessary to evaluate the dietary Na/K

ratio and to suggest effective dietary strategies for si-
multaneously lowering sodium intake and increasing
potassium intake. Therefore, the purpose of this study
was to investigate the dietary patterns and food groups
that contribute to sodium and potassium intakes ac-
cording to dietary Na/K ratio in Korean adults with
typical common diet.

Materials and Methods

Subjects

Between August and December 2014, 640 healthy
adults (320 males, 320 females) were recruited through
city halls, health centers, university home pages, and
senior welfare facilities in the following four provinces
of Korea: Seoul, Chungcheong, Gyeongsang, and Jeol-
la. Individuals were excluded if they were taking medi-
cine, pregnant or lactating, on dietary control, or diag-
nosed with hypertension, heart failure, diabetes, renal
diseases or cancer. A total of 160 subjects were recruited
from each region, and 64 males and 64 females were
recruited from each of the following age groups: 19-29
years, 30-39 years, 40-49 years, 50-59 years, and 60-69
years. WHO recommended that the general population
consume a sufficient amount of potassium to maintain
the molar ratio of Na/K of 1:1 (8). The recommended
Na/K ratio in Korea is 0.57 (i.e., 2000 mg sodium per
day and 3500 mg potassium per day) as a weight ratio
(14). However, most people do not meet this recom-
mended level because they consume too much sodium
and not enough potassium. The average Korean Na/K
ratio was 1.3 (i.e., 3889.9 mg sodium per day and
2983.3 mg potassium per day) in 2014 (7). Yang et al.
(18) reported a beneficial protective effect of usual Na/
K<1 on CVD and all-cause mortality. Therefore, the
subjects of this study were divided into two groups (<1
and >1) depending on the dietary Na/K ratio. The study
protocol was approved by the Institutional Review
Board of Kyungpook National University (KNU 2014-
0053), and all subjects provided their written informed
consent to participate in the study.

Analysis of sodium and potassium intakes
A 24-hour dietary recall survey was conducted
twice for meals on ordinary days, excluding weekends
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and holidays, and the survey was carried out by trained
dieticians following the method of the Food Intake
Survey in the KNHANES. To ensure eflicient dietary
recall, subjects directly documented meal information
on a provided record sheet. Subjects were pre-trained
to take a picture of each meal, and the recall survey
was conducted through direct interviews. To increase
the accuracy of survey intake reporting, Food Photos
for Quantity Estimation: Korean Genome and Epi-
demiology Study (19) were used in conjunction with
comparative measuring tools, such as food models and
rulers.

The results of the food intake survey were ana-
lyzed using a nutritional assessment program, CAN-
Pro 4.0 (Computer Aided Nutritional Analysis Pro-
gram version 4.0, Korea Nutrition Society, 2010). The
main database of the CAN-Pro 4.0 is based on the
National Standard Food Composition Table (20, 21).
For processed foods and foods not registered in CAN-
Pro 4.0, calculations were performed by adding the
nutrient contents based on the nutrition facts of the
corresponding food.

Analysis of Na/K ratio

Based on the classification standards of the KN-
HANES and the National Standard Food Composi-
tion Table for each food, this study classified a total of
16 food groups: grains, potatoes, sugars, beans, nuts
and seeds, vegetables, mushrooms, fruits, meats, eggs,
fish and shellfish, seaweeds, milk, oils and fat, bever-
ages, and seasonings. This study also classified a total
of 31 food groups for detailed evaluation of sodium
and potassium sources. The sodium and potassium in-
take and their ratio of the listed food or detailed food
groups were calculated.

Statistical analysis

All data of this study were statistically analyzed
with the SAS 9.3 program (Version 9.3 SAS Insti-
tute, Cary, NC, USA). A #-test for continuous vari-
ables and chi-square test for categorical variables were
used to assess differences between the Na/K groups,
and ANOVA and Duncan’s multiple-range tests were
used to assess differences among age groups. The level
of significance of all analyses was set to p<0.05.

Results

General characteristics

Table 1 shows the general characteristics of the
subjects according to Na/K ratio. Na/K<1 subjects had
lower proportion of men, higher age and lower height
and weight compared with Na/K>1 subjects (p<0.05).
The average Na/K ratio of the subjects was 1.5; the
highest ratio was in the twenties (Figure 1).

Daily sodium and potassium intakes

Sodium and potassium intakes in the two groups
of the Na/K ratio are shown in Table 2. Daily energy
intake was significantly lower in the Na/K<1 group
than in the Na/K>1 group (1813.5 keal vs. 1972.3 keal,
p<0.01). Daily total intake or intake per 1000 kcal of
the Na/K<1 group was significantly lower than in the
Na/K>1 group for sodium and was higher for potas-
sium (p<0.001). The proportion of the subjects who
consumed >2000 mg sodium in the Na/K<1 group
was significantly lower than that in the Na/K>1 group
(74.8% vs. 95.5%, p<0.001). The proportion of subjects
who ingested <3500 mg potassium was significantly
lower in the Na/K<1 group than in the Na/K>1 group
(64.9% vs. 84.1%, p<0.001).

Sodium and potassium intakes from food groups

Table 3 shows daily sodium and potassium in-
takes from each food group between the subjects ac-
cording to the Na/K ratio. Sodium intake from grains,
meat, fish, and seasonings showed a significant dif-
ference between the Na/K groups and was higher in
the Na/K>1 group. Potassium intake from potatoes,
beans, nuts, and fruits was significantly higher in the
Na/K<1 group, while potassium intake from meat and
seasonings was higher in the Na/K>1 group. Table 4
summarizes the Na/K ratio of detailed food groups.
The food groups with the lowest Na/K ratio (0.1) were
fruits, cooked rice, and beans/nuts/seeds; seasonings
and salted seafood were the food groups with a Na/K
ratio greater than 10.0.

Comparison of food intakes between the Na/K groups
Daily intake of each food group between the

Na/K groups is shown in Figure 2. Fruits and potatoes

intakes of the Na/K<1 group was significantly higher
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Table 1. General characteristics of the subjects according to dietary Na/K ratio

Na/K<1 Na/K=>1 p value
All subjects n=111 n=529
Men, % 32.4 53.7 <0.001
Age,y 50.9+£12.3" 42.2+14.5 <0.001
Height, cm 162.3+8.5 165.9+8.3 <0.001
Weight, kg 61.6+10.5 64.5+11.6 0.015
BMI, kg/m? 23.3£2.9 23.3+3.1 0.910
Waist circumference, cm 81.5+9.5 81.4+9.4 0.907
Hip circumference, cm 95.7+6.6 96.5+5.9 0.214
WHR 0.85+0.06 0.84+0.07 0.242
Men n=36 n=284
Age,y 52.2+12.9 42.6+14.2 <0.001
Height, cm 171.3+5.9 171.5+5.8 0.881
Weight, ke 71.128.9 71.5+9.7 0.845
BMI, kg/m? 24.3+2.8 24.3+£3.0 0.934
Wiaist circumference, cm 87.7+9.4 85.8+8.0 0.182
Hip circumference, cm 99.1+7.2 98.3+5.8 0.441
WHR 0.88+0.05 0.87+0.05 0.248
Women n=75 n=245
Age,y 50.2+12.0 41.7+14.8 <0.001
Height, cm 158.0+5.7 159.4+5.7 0.059
Weight, kg 57.0+7.8 56.4+7.8 0.562
BMI, kg/m? 22.8+2.9 22.2+2.9 0.104
Waist circumference, cm 78.5+8.0 76.3+8.3 0.040
Hip circumference, cm 94.0+5.6 94.3+5.3 0.674
WHR 0.83+0.06 0.81+0.06 0.001
Y Meanzstandard deviation
. than the Na/K>1 group. However, the Na/K>1 group
’ significantly and highly consumed grains, beverages,
25 i b meats, and seasonings compared to the Na/K<1 group
g | (p<0.001).
: ; E c [
2 Discussion
1
- In this study, the dietary pattern and contribut-
ing food groups of sodium and potassium according to
0 Na/K levels of Korean adults were analyzed. As main
19-29 0-3% A0 48 BOi-£5 &0-69 . . .
Wl results, sodium intake from grains, meat, fish, and sea-

Figure 1. Dietary Na/K ratio of the subjects according to age
groups (each group: n=128). Different letters indicate signifi-
cant difference among age groups by Duncan’s multiple range
test at p<0.05. Different letters (a, b, ¢) over the graph indicate
significantly difference among age groups at p<0.05 by Dun-
can’s multiple-range test

sonings of the Na/K>1 group and potassium intake
from potatoes, beans, nuts, and fruits of the Na/K<1
group were significantly higher than the counterpart
groups. Also, the Na/K <1 group consumed more fruits
and potatoes and the Na/K>1 group consumed more
grains, beverages, meats, and seasonings.



Sodium and potassium intake by Na/K Ratio

289

Table 2. Daily intakes of Na and K of the subjects according to dietary Na/K ratio

Na/K«<1 (n=111) Na/K>1 (n=529) p value

Energy, kcal/d 1813.5+456.4Y 1972.3+543.5 0.002
Na

mg/d 2673.3+1026.3 3982.5+1508.3 <0.001

mg/1000 keal-d 1464.6+399.4 2056.4+665.9 <0.001

>2000 mg/d, % 74.8 95.5 <0.001
K

mg/d 3320.0+1320.7 2615.1+891.5 <0.001

mg/1000 keal-d 1812.2+483.8 1356.5+389.7 <0.001

<3500 mg/d, % 64.9 84.1 <0.001
Na/K 0.8+0.1 1.6:0.6 <0.001

Mean+standard deviation

Table 3. Daily intakes of Na and K from food groups of the subjects according to dietary Na/K ratio

Food groups Na K

Na/K<1 (n=111) Na/K=>1 (n=529) Na/K<1 (n=111) Na/K>1 (n=529)
Grains 267.3+297.5Y 572.9+651.3™ 341.1£209.7 333.9x+165.4
Potatoes 8.1+20.4 11.1+40.3 443.1£544.1 178.5+266.2
Sugars 1.1£3.4 1.7+7.1 2.4+15.0 3.0+13.2
Beans 19.8+56.6 16.42£58.1 169.9+261.7 85.4+123.6"
Nuts and seeds 6.0£12.9 4.9+15.7 58.7£104.6 33.7£69.5
Vegetables 342.9+242.1 375.2+333.3 800.2+414.9 723.3+409.3
Mushrooms 0.4+0.7 0.4+0.8 30.5+56.3 28.4+57.6
Fruits 19.3+19.1 28.5+171.3 462.4+501.0 200.0£229.9"
Meats 89.0+£145.0 187.4+270.4™ 134.5£135.0 216.2+201.0™
Eggs 38.8+37.3 46.3+56.9 41.0+38.1 47.1+45.7
Fish and shellfish 225.9+213.9 363.1x351.9” 200.2+253.2 225.6x200.8
Seaweeds 84.7+188.2 91.4+207.0 146.0+289.7 128.1+242.0
Milk 52.4+73.7 53.0£77.0 119.5+161.8 96.7+149.6
Oils and fat 2.3+£9.0 1.1+6.0 2.0+11.0 0.422.5
Beverages 19.3+44.4 24.4+49.7 210.2+661.5 113.6+215.2
Seasonings 1496.0+700.5 2204.8+1107.6™ 158.5+108.6 208.3+x187.2"
Total 2673.3:1026.3 3982.5+1508.3 3320.0+1320.7 2615.1+891.5"

UMeanz+standard deviation.

I Significantly different between two groups of Na/K by unpaired t-test. p<0.05, "p<0.01, "p<0.001

Na/K groups of this study were classified on the
basis of previous study that Na/K<1 is associated with
a lower risk of mortality resulting from CVD and
various diseases (21). Recently, the sodium intake of
Koreans by KNHANES was 3889.9 mg/d, exceeding
the recommendation of 2000 mg, and the potassium

intake was 2983.3 mg/d, which was below the 3500
mg recommendation level. As a result, the dietary
Na/K ratio highly exceeded the recommendation of
<0.57 (i.e., 2000 mg/d and 3500 mg/d) as well as <1.
In a study using NHANES data, it was reported that
only <0.015% of the population met the recommenda-
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Table 4. Dietary Na/K ratio from detailed food groups of the subjects

Food groups Na (mg/d) K (mg/d) Na/K
Fruits 10.1£15.3Y 205.4+305.1 0.1+0.1
Cooked rice 13.7£23.3 215.0+162.1 0.1+0.1
Beans, nuts and seeds 3.7+¢15.1 34.5+75.6 0.1+0.3
Grains and potatoes 9.0+79.1 131.7£328.7 0.3+x1.2
Alcoholic beverages 4.6+13.1 16.3+39.7 0.3+0.3
Vegetables and seaweeds 39.9+176.4 77.6£157.8 0.4+1.0
Beverages and tea 44.4+85.4 175.9+367.2 0.5+1.3
Others 6.5+47 .4 17.1£131.9 0.6+1.4
Milk and dairy products 40.2+62.2 88.2+147.3 1.0£2.3
Fats and oils 0.3+3.5 0.3+4.6 1.0+0.4
Meat, fish and eggs 15.2+56.0 23.4+105.9 1.0+1.6
One-dish meals 207.9+456.4 144.1+£206.4 1.5+1.1
Kimchi 253.1+282.8 155.1+139.8 1.6x1.2
Stews 253.4+363.2 152.3+215.6 1.8+0.9
Roasted foods 183.9+574.6 112.3£209.8 1.9+2.6
Seasoned vegetables 314.4+372.5 192.6+236.5 2.0£2.6
Stir-fried foods 411.0+431.4 219.2+237.1 2.2x1.5
Pan-fried foods 97.0£187.1 49.7+93.5 2.2+2.7
Sugars 8.4+46.0 4.1+18.3 2.3+4.1
Soups 481.5+499.3 239.8+ 257.3 2.3x1.6
Fried foods 125.2+248.0 74.9+150.6 2.4+2.2
Steamed foods 137.0+267.0 65.8+147.3 2.9+£2.0
Meat and fish products 45.1+128.6 15.7+41.6 3.1£2.0
Bread and snacks 182.5+287.3 69.5+114.8 3.3+11.9
Braised foods 158.9+252.0 64.8+£108.8 3.3:1.8
Porridge 28.8£113.1 27.4+122.6 3.6x6.8
Noodles 431.4+676.4 116.8+164.3 3.9+£3.1
Rice cake 44.0£118.5 14.0x43.6 5.1£3.0
Pickled and salted foods 98.9+301.6 17.2+38.6 8.0+5.9
Seasonings 71.6x169.9 11.0£24.9 12.6+46.2
Salted seafoods 33.5:122.9 5.9+30.5 14.6:13.1

Y Meanzstandard deviation

tion of Na/K<0.83 (22). Baily et al. (23) also reported
that about a quarter of US adults meet the Na/K<1.
In the present study, sodium intake of the subjects was
3755.4 mg/d and the potassium intake was 2737.3
mg/d thus, the average Na/K ratio was 1.5. About 17%
of the subjects were Na/K<1, similar to previous study
(23). These results show the necessity of research to

suggest both dietary guidance and a strategy to lower
Na/K intake.

Dietary Na/K ratio decreased with age, and
subjects in their 20s had the most undesirable level.
This finding is believed to be attributed to the trend
of individuals in their twenties having a high con-
sumption rate of processed foods such as noodles and
bread/snacks, which have high sodium and low potas-
sium contents (24). Further, this age group showed a
lower intake of vegetables and fruits, which have high
potassium content. The subjects with Na/K<1 had a
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Figure 2. Daily food intakes of the subjects according to dietary
Na/K ratio (Na/K<1: n=111; Na/K>1: n=529). Six food groups
in the figure show significant difference between two groups of
Na/K<1 and Na/K>1 by unpaired Student’s #-test at p<0.001

lower number of males than subjects with Na/K=>1.
This shows that men have a higher Na/K intake than
women. This observation is believed to be attributed
to the notion that females tend to ingest more fruit
and grains/potatoes, which have low sodium and high
potassium contents. Nagata et al. (25) reported a 2.4-
fold increased risk of death from stroke associated with
high sodium intake in men but, in women, the associa-
tion of sodium intake with stroke mortality was weak-
er. Considering sodium and potassium intakes related
to health (25, 26), nutritional education of appropriate
sodium and potassium intake is needed, especially in
males and individuals in their twenties.

In this study, sodium intake from grains, meat, fish,
and seasonings was higher in Na/K>1 subjects than in
Na/K<1 subjects. These results may be related to the
eating patterns of Koreans. The major foods contrib-
uting to sodium intake in Korea are liquids in soups
and stews, fermented foods such as kimchi and salted
fish, and noodles such as ramen (7, 27). This study also
found that sodium intake from soups was the highest
followed by noodles, seasoned vegetables, stews, and
kimchi. Ogawa et al. (28) reported that miso soup and
Japanese pickles were the top contributors of sodium
intake among 197 common Japanese dishes. Na/K>1
subjects may have a high intake of grains and pota-
toes because of their high intake of liquid and kimchi.
Some evidence exists that sodium intake is related to
energy intake and obesity risk (29, 30). This study also

showed similar result that daily energy and sodium in-
take were higher in the Na/K>1 group.

The main sources of potassium are unprocessed
grains, vegetables and fruits, especially tomato, cu-
cumber, zucchini, eggplant and root vegetables such
as sweet potato and potato (7, 27). The present study
also found that potassium intake from potatoes, beans,
nuts, and fruits was higher in Na/K<1 subjects. In the
complex aspect of sodium and potassium intakes, Na/
K<1 subjects had a low intake of sodium from grains,
meat, fish, and seasonings and a high intake of potas-
sium from potatoes, beans, and fruits.

Reports indicate that blood pressure increases as
the Na/K ratio increases (31), and the intake of po-
tassium is appropriate when the molar Na/K ratio is
close to 1.0 (8). In the present study, food groups with
a Na/K ratio less than 1.0 were fruits, beans, grains and
potatoes, vegetables and seaweeds, beverages and tea.
Rhee (32) reported that foods with a Na/K ratio less
than 1.0 were mushrooms, fruit, potatoes, beans, tea,
and seaweeds; foods with a Na/K ratio greater than
1.0 were seasonings and spices, fish and shellfish, sug-
ar, and cereal. These findings are similar to the results
of the present study. As a geographical and cultural
comparison, Meneton et al. (33) examined food intake
patterns of adults and children in France, reporting the
foods with the highest Na/K ratio to be cheese, pork,
pastry and sugar products, cereal, bread, soup, and fast
food, and the foods with the lowest Na/K ratio to be
fruits, vegetables, and dairy products.

Na/K>1 subjects consumed more grains, bever-
ages, meats, and seasonings and less fruits and pota-
toes compared to Na/K>1 subjects. These results were
similar to the sodium and potassium intake patterns
from the food group. As expected, Na/K>1 subjects
consumed more sodium sources and less main sources
of potassium. However, grains and beverages intakes
were high in Na/K>1 subjects despite their low Na/K
ratio, most likely because of the high sodium intake
resulting from the high intake of main dishes and bev-
erages. Considering the results of this study, for lower
Na/K intake, a nutritional guide is needed to choose
more foods with low Na/K ratio such as fruits, beans,
potatoes, vegetables and seaweeds.

This study has several limitations. First, food
intake status was surveyed using the 24-hour recall
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method, which reflects only short-term food intake
levels of individuals. Thus, it is difficult to examine
ordinary intake levels. Second, the nutrient database
used in this study lacks nutrient data on processed
foods, fusion foods, and international foods. Therefore,
the sodium and potassium content database of pro-
cessed foods and other foods needs to be established
in advance for accurate examination of the sodium and
potassium intake status. Nevertheless, this study dif-
fers from previous studies that evaluated sodium or po-
tassium intakes separately. Additionally, the strength
of this study is the present results can be effectively
applied to dietary guidance that recommends lower-
ing Na/K intake by analyzing sodium and potassium
intakes in various food groups and the dietary pattern
that focuses on the Na/K ratio.
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Summary. Objective: We conducted this cross section study to investigate the basic health status of teach-
ers in Jiangsu. Design: Healthy data of teachers from Chinese Teacher Cohort were collected by an online
questionnaire and scored by a diet behavior system with maximum score of 28. Sezzing: The health of teachers
is not only a sociopolitical topic, but also an interdisciplinary challenge, while few researches focused on the
basic healthy information of above teacher population. Subjects: A total of 22,956 teachers aged 20-65 year
registering in Jiangsu Province Education System completed the questionnaire survey. Resu/ts: The average
Dietary habits score of participants was 14.0+3.0 based on a full score of 28, which is the worst. The Dietary
habits score increased with age (P<0.001). A worse score was detected in males compared with females, in
the subjects with abnormal BMI (<18.5 or >25) compared with the ones with normal BMI (18.5-23.0)
(P<0.001), in the subjects with smoking or drinking history compared the ones without such history (both
P<0.001), and in the subjects from South of Jiangsu (vs Central region, P<0.05; vs North region, P<0.01). A
higher score (21-28 scores vs. 7-13 scores) was significantly negatively associated with high blood pressure,
high serum glucose, hyperlipidemia, and sleeplessness (all P were <0.001), after adjusted for sex, age, smoking
and drinking status. Conc/usion: The results indicate baseline healthy data of teachers in Jiangsu, and provide
reliable evidences for future feasible strategies making on prevention of occupation related chronic diseases
including high blood pressure, high serum glucose, hyperlipidemia, and sleeplessness. Knowledge of healthy
habits and nutritional knowledge in the teacher population needs significant improvement. Developing age/
gender-specific program for promoting healthy lifestyle among teachers is recommended.

Key words: teacher population, healthy status, Dietary habits, high blood pressure, high serum glucose, hy-
perlipidemia, sleeplessness

Introduction

Teachers occupy a privileged position in society,
playing an important role in human development and
the educational process. The health of teachers is not
only a sociopolitical topic, but also an interdisciplinary
challenge. The current health status of teachers is not
optimistic. For example Seibt ez a/ reported that 18%

of full time teachers had impaired mental health, 53%
of full-time teachers suffered from high blood pres-
sure, and low physical fitness was observed in only 6%
of full-time teachers in an occupational health screen-
ing in German (1).

Jiangsu locates in eastern China, and plays an im-
portant role in the education system of China, con-
taining 137 colleges and universities, 2,885 second-

* Chunlin Zheng, Cheng Shi, and Jianlin Bai contributed equally to the present study and should be regarded as joint first authors
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ary schools, 4,068 primary schools, and 106 special
education schools. Totally 696,600 full-time teachers
serve in Jiangsu education system (2). Till now, few
researches focused on the basic healthy information of
above teacher population, the understanding of healthy
status in this population is critical for sustainable de-
velopment of local education system, corresponding
performance of control and prevention strategies of
chronic non-infectious diseases. Therefore we con-
ducted this cross section study by online questionnaire
to investigate the basic health status of teachers in Ji-
angsu and its relationship with their dietary habits and
knowledge reserve on health.

Materials and Methods

Study Population

Teachers certified in Jiangsu Province register in
the Teacher Management Information System and are
managed by Jiangsu Provincial Department of Edu-
cation. We distributed a designed questionnaire to all
registered teachers using the online Teacher Training
Management System of Jiangsu from July 10 to Aug 20,
2015. A total of 22,956 teachers aged 20-65 year regis-
tered and completed the questionnaire survey. After ex-
cluding subjects who were pregnancy, aged less than 20
years old, and missing data, the analysis enrolled 22,179
participants, yielding a participation rate of 96.6%. All
the participants were from 89 local schools in primary,
high school or colleges in Jiangsu province.

Questionnaire survey

In Chinese Teacher Cohort (CTC), the standard-
ized questionnaire was constructed based on the Adult
Dietary Behavior Scale (3). The questionnaire con-
tains: 1) basic social information: including age, gender,
height, body weight, and region; 2) dietary habit includ-
ing breakfast, lunch, and supper diets, and snacks, di-
etary structure of three meals; 3) healthy habit including
smoking status, drinking status, sleep quality, exercise
situation, and occupational stress; 4) healthy condition
including blood pressure, blood lipid, blood glucose,
chronic disease history, use habit of health care products.

In our questionnaire instructions, Using BMI
scores, this study further classified the participants as

underweight (under 18.5 kg/m?*), normal weight (be-
tween 18.5 kg/m* and 23.0 kg/m?), overweight (be-
tween 23.0 kg/m? and 25.0 kg/m?), obese(>25.0 kg/
m?) based on the World Health Organization’s clas-
sifications suggested and revised for the Asia-Pacific
region (4). Hypertension was defined as blood pres-
sure>140/90 mmHg; Hyperlipidemia was defined as
serum triglyceride >1.7mmol/L; Hyperglycemia is de-
fined as blood glucose >6.1; Sleeplessness is defined as
sleep time <6 hour. The nighttime snacking was defined
as any food consumption after 09:00 PM. The night
snack consumption time period examined was at least
a week before the subjects filled out the questionnaire.

The study was approved by IRB of local institutes
of authors and informed consent was signed by each
participant before questionnaire.

Dietary habits score

We analyzed the frequency of 1) breakfast, 2) coarse
food grain (corn, wheat, sorghum, buckwheat, oat), 3)
bean products, 4) dairy product, 5) vegetables or fruits,
6) midnight snack, and 7) fat meal taken by subjects in
one week. The 7 items derived from the questionnaire
survey and their respective scoring criteria are presented
in Supplemental Table 1. Healthy diet behavior includ-
ing breakfast, coarse food grain, bean products, dairy
product, and vegetables or fruits taken contains four
options, 7 times taken per week got 1 score; 4-6 times/
week got 2 scores, 1-3 times/week got 3 scores, 0 times/
week got 4 scores. Unhealthy diet behavior including
midnight snack and fat meal taken contains four op-
tions, 7 times taken per week got 4 scores; 4-6 times/
week got 3 scores, 1-3 times/week got 2 scores, 0 times/
week got 1 score. The dietary habits score was defined
as the summary of above 7 diet behaviors.

Statistical analysis

The total dietary habits score was a summation
of scores from the 7 items and ranged from 0 to 28. A
greater total score represents a dietary pattern reflective
of unhealthier dietary habits. We used mean+standard
deviation (SD) and frequency (percentage) to describe
general characteristic. Chi-square test was analyzed to
compare difference between categorical variables. The
association between the various variables and total di-
etary habits score was evaluated through linear regres-
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Tablel. Characteristics of the subjects

Participants, Dietary  P-values
n (%) habits score

Total 22,179 (100%) 14.0+3.0

Gender <0.001
Male 10,547 14.7+3.0
Female 11,612 13.5+2.9

Age (Years) <0.001
<30 4,166 13.8+3.0
30-50 16,539 14.1+3.0
>50 1,474 13.8+2.8

BMI (kg/m?) <0.001
<18.5 6,601 14.4+2.9
18.5-24.99 11,896 13.6+3.0
25-28 3,083 14.7+2.9
>28 599 15.3+3.2

Smoking status <0.001
Never 19,175 13.8+2.9
Ever 3,004 15.2+3.1

Drinking status <0.001
Never 15,624 13.6+3.0
Ever 6,555 15.0£2.8

Region 0.087
South of Jiangsu 5,559 14.1£2.8
Central of Jiangsu 7,604 14.0£3.0
North of Jiangsu 9,016 14.0+3.1

sion models. Furthermore multiple logistic regression
models adjusted for gender, age, BMI, smoking status,
and alcohol use were used to explore the relationship
between dietary habits and human health condition.
SPSS software version 19.0 (SPSS Inc, Chicago, IL,
USA) were performed to analyze all statistical analyses
in our study. We regarded P-value less than 0.05 as the
cut-off for statistical significance.

Results

Study participant characteristics

A total of 22,179 participants comprising 11,763
female teachers (53.03%) and 10,416 male teachers
(46.96%) were surveyed in this study. The mean age of
participants was 37.68 years, with standard deviation

(SD) of 8.49, and 30-50 years old people were major
subjects, accounting to 74.57% (Table 1).

Of the participants, body mass index (BMI) of
12,313 subjects (55.51%) was normal (18.5-23.0),
19,847(89.48%) reported no smoke history, and
16,171(72.91%) reported no drink history. Based on
a full score of 28, which is the worst score of Dietary
habits, the average Dietary habits score was 14.0+3.0.

Dietary habits score analysis of the enrolled population
Table 2 presents factors associated with Dietary
habits score. There was significant difference in the
mean score according to age, gender, BMI, smoking
and drinking status (all P<0.001). The score decreased
with age (P<0.001). The male teachers had a higher
score on Dietary habits than females (P<0.001). Com-
pared with the subjects with normal BMI (18.5-23.0),

Table 2. Factors associated with Dietary habits score

Parameter Estimate SE t P value
Intercept* 14.86 0.12 16576.47 <0.001
Age -0.03 0.003 108.08 <0.001
Gender

Male 0 0 - -

Female -0.67 0.05 185.78 <0.001
BMI (kg/m?)

<18.5 0.69 0.04 25292 <0.001

18.5-23.0 0 0 - -

23.0-25 0.82 0.06 203.64 <0.001

>25 1.27 0.12 11477 <0.001
Smoking status

Never 0 0 - -

Ever 0.62 0.06 100.45 <0.001
Drinking status

Never 0 0 - -

Ever 0.80 0.05 246.05 <0.001
Region

South of Jiangsu 0 0 - -

Central of Jiangsu -0.12 0.05 5.96 0.015

North of Jiangsu -0.25 0.05  26.53  <0.001

Never smoking: smoking <100 cigarettes in the past years; ever
smoking: smoking >20 cigarettes in the last year; Never drinking:
no drink in the past years; Ever drinking: at least once drink in the
last year. “Adjusted by age, gender, BMI, smoking status, drinking

status, region.
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Table 3. Relationship between dietary habits with chronic non-infectious disease

Health condition Healthy dietary habits ~ Average dietary habits =~ Unhealthy dietary habits P-trend
(7-13 points) (14-20 points) (21-28 points)

Blood pressure

High blood pressure vs normal Reference value 1.12 (0.77,1.61) 3.44 (1.71,6.92) 0.001

Blood glucose

>6.1 mmol vs normal Reference value 0.88 (0.79, 0.99) 1.00 (0.67, 1.50) <0.001

Serum lipid

Hyperlipidemia vs normal Reference value 1.26 (1.17,1.36) 1.65(1.28,2.14) <0.001

Sleeplessness

<6 hour vs 26 hour Reference value 1.69 (1.55,1.84) 4.27 (3.35,5.44) <0.001

High blood pressure is defined as blood pressure >140/90 mmHg; hyperlipidemia is defined as serum lipid >1.7mmol/L. is defined as blood
glucose >6.1. Sleeplessness is defined as sleep time <6 hour. Data were adjusted by gender, age, BMI, smoking and drinking status

the subjects with abnormal BMI (<18.5 or >25) had
higher scores on Dietary habits (both P<0.001), which
means a worse score on dietary habits. The increase
of score is significant (P<0.001). The Dietary habits
score of subjects with smoking or drinking was higher
than that of the population without such habits (both
P<0.001). The subjects from South of Jiangsu had a
higher score on Dietary habits than the people from
Central of Jiangsu and North of Jiangsu (P<0.05).

We further performed the association analysis be-
tween dietary habits score with chronic non-infectious
diseases including hypertension, hyperglycemia sleep-
lessness, and hyperlipidemia after adjustment of gender,
age, BMI, smoking and drinking status , and the results
showed that above diseases were all significantly related
to the increase trend of dietary habits score (all P <0.01),
which indicated the important of normal diet habits on
chronic non-infectious diseases incidence.

Discussion

The teaching profession is with a high prevalence
of work-related stress, which may lead to sustained
physical and mental health problems in teachers. Cur-
rent few studies on the health status of teachers were
conducted, and little was known about this baseline of
such population, which is the reason why we conduct-
ed this investigation.

For all subjects, more than 50% have normal BMI

without smoking and drinking history. We found that
there is a trend of healthy diet habit with age increase
(P<0.001).

The teachers aged from 30-39 had the highest
score on diet habit, which means such a group had a
most unhealthy diet habit in normal life. The teach-
ers aged from 30-39 are the rock of social, on the one
side they are in the critical stage of career, facing heavy
tasks in teaching and research, and on the other side
they need to support the elderly and raise children. The
double pressure from family and career make it diffi-
cult for the population to develop a healthy diet habit.
The group with age more than 50 years old has the best
diet habit compared to other age groups because the
subjects have a comparably stable life, and are more
concern about health. Meng e# a/ investigated the sub-
health status of teachers in universities and colleges,
and they found that the sub-health status was lowest
detected in the sub-group with more than 51 years old,
which was consistent with our results (5).

Odur results showed that the females had a signifi-
cant better diet habit compared with that of males, who
had a significant worse score on smoking and drinking
status, fruits and dairy products intake, whether or not
to eat breakfast (data are not shown). And we get simi-
lar results on life style between genders compared with
the report from Czech (6).

Reng ez al investigated the health literacy among
urban primary school teachers in 6 provinces in China,
and the results showed that the level of health living
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style and behavior was 44. 94%, but there is no differ-
ence between genders, and literacy level was decreased
with the age growing (7). The difference may be caused
by the various sources of subjects, in our study all in-
vestigated teachers were from Jiangsu Province, which
is located southeastern coastal area with developed
economy and culture, while Reng e# 4/ investigated six
provinces of China covering eastern, central and west-
ern sections, including the developed and developing
area with different diet habits (7).

Compared with the subjects with normal BMI
(18.5-23.0), the subjects with abnormal BMI (<18.5 or
>25) had higher scores on Dietary habits (all P<0.001),
which means a worse score on dietary habits. The in-
crease of score is significant (P<0.001). The Dietary
habits score of subjects with smoking or drinking was
higher than that of the population without such habits
(both P<0.001).

The subjects from South of Jiangsu had a higher
score on Dietary habits than the people from Central
of Jiangsu and North of Jiangsu (P<0.05). The analy-
sis showed that the difference mainly came from the
various dietary models and structure. It is interesting
to find that the abnormal rate of fasting blood-glucose
was significantly higher in people from South of Ji-
angsu (7.7%) compared to the people from Central of
Jiangsu (3.5%) and North of Jiangsu(3.5%) (y*=16.03,
P<0.01) (8), diabetes incidences are various in different
regions in China, which may be related to the dietary
structure.

The life style including diet habit plays a critical
role in the incidence of chronic non-infectious diseases
including hypertension, hyperglycemia, sleeplessness,
and hyperlipidemia. The multiple logistic regression
results showed that hypertension, hyperglycemia,
sleeplessness, and hyperlipidemia were all significantly
associated to the dietary habits in the teacher popu-
lation after adjustment of gender, age, BMI, smoking
and drinking status, and the unhealthy trend of diet
habits is significantly associated with the increasing
incidence of chronic non-infectious diseases.

In conclusion, based on our results, we recom-
mend that the conception of healthy diet should be
emphasized for teachers by promotion of healthy edu-
cation programs for teachers especially for 30-39 age
group and males.
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Summary. Objective: Hypovitaminosis D is a global health issue, and its increasing prevalence affects people
of all ages. This study aimed to determine the vitamin D statuses of healthy women residing in Riyadh, based
on measured serum calcidiol (25(OH),Ds) levels and to assess the effects of demographic, anthropometric,
and lifestyle factors on vitamin D status. Mezhod: A structured questionnaire was designed and completed
after patient consent acquisition to obtain demographic, anthropometric, and lifestyle information. A food
frequency questionnaire was used to assess dietary intake, and an immunoassay was used to determine serum
vitamin D levels. Result: 'The mean age of the participants was 33.46 years, and approximately 56% of the
participants reported no exposure to sunlight. Only 26.98% of the participants had a normal body mass index
(BMI), and 42.86% of the participants had a waist circumference <80 cm. Approximately 86% of the partici-
pants were identified as vitamin D deficient (mean, 22.73 nmol/L), and only 7.94% had a normal vitamin D
concentration (mean, 96.34 nmol/L) with a cutoff value of 50 nmol/L (for deficiency). A highly significant
difference (p<0.05) was found between the means of various vitamin D status groups. Regarding BMI, the
difference in vitamin D levels was highly significant (p<0.05). There was a strong, positive, and highly sig-
nificant (p<0.05) correlation between BMI and waist circumference and a negative (or inverse) correlation
between BMI and vitamin D and between waist circumference and vitamin D. The participants’ diets were
found to be deficient in vitamin D-rich foods. Conclusion: Education to enhance awareness of the importance
of vitamin D is needed, and vitamin D supplementation apart from adequate sun exposure and suitable di-
etary intake is suggested for individuals with serum calcidiol 25(OH),Dslevels below 50 nmol/L.

Key words: vitamin D, BMI, sunlight, Riyadh, obesity

one billion people are at risk regardless of their ethnic-
ity and age group (5-6). There are several causes of vi-

Vitamin D is a fat-soluble vitamin and prepro-
hormone (1) that is known to be found in two forms,
vitamin D, (also known as ergocalciferol) and vitamin
D (also known as cholecalciferol) (2). Vitamin D, is
mostly obtained from foods, such as fish, egg yolk, and
mushrooms, and vitamin D; is formed in the skin after
exposure to sunlight or ultraviolet light (3-4). Hypo-
vitaminosis D is a worldwide issue, and approximately

tamin D deficiency, including decreased bioavailability,
decreased synthesis, increased catabolism or metabolic
demands, and increased urinary loss (7). Other factors
that contribute to a low vitamin D level are cultural
norms that lead to a lack of sunlight exposure, such as
clothing style, housing designs, and outdoor sun pro-
tection (8, 9). Although sun exposure is considered a
major source of vitamin D, the prevalence of its defi-
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ciency is paradoxically much higher in countries with a
sunny climate, such as Saudi Arabia (10), Egypt (11),
and the United Arab Emirates (12) than in those with
a less sunny climate. The status of vitamin D is of great
interest given that vitamin D insufficiency is wide-
spread worldwide (13). Vitamin D is recognized for its
physiological role in regulating calcium homeostasis
(14) by increasing the efficacy of intestinal calcium and
phosphorus absorption to maintain signal transduc-
tion, neuromuscular function, and metabolic activities
and to promote skeletal mineralization (15). Its recep-
tors are expressed in multiple tissues within the body,
including vascular smooth muscle, the endothelium,
and cardiomyocytes (14). Inadequate vitamin D levels
in the body have been linked to osteomalacia due to a
skeletal mineralization defect, and its insufficiency is a
risk factor for osteoporosis in adults (16). In children,
its deficiency leads to rickets (8).

Increasing evidence from biochemical, cellular, an-
imal, and epidemiological investigations also highlights
vitamin D as a pleiotropic regulator of several physi-
ological processes, including the modulation of immune
responsiveness, cellular differentiation and proliferation
and central nervous system function (17). Epidemio-
logical studies have reported that lower vitamin D levels
are associated with diabetes-related microvascular com-
plications (18), retinopathy (19), multiple sclerosis (20)
hypertension and cardiovascular disease (21) and that
a higher vitamin D level is related to a reduced cancer
incidence and decreased cancer-related mortality (22).

Although Saudi Arabia receives a substantial
amount of sunlight throughout the year, many Saudi
Arabian people have severe vitamin deficiency, partic-
ularly Saudi Arabian women (23). The objective of this
study was to determine vitamin D status by measuring
serum calcidiol (25(OH),Ds) levels and to assess the
effects of demographic, anthropometric, and lifestyle
factors on the vitamin D statuses of healthy women

(young and old) residing in Riyadh.

Methods

Research design
A descriptive cross-sectional approach was used
in the present study. Sixty-three women (age range be-

tween 20 and 80 years) were recruited using a random
sampling method. A pro forma of inclusion and exclu-
sion criteria for selection of participants was prepared,
and a house-to-house survey was then conducted to
find participants.

Inclusion criteria

All nonpregnant and nonlactating Saudi women
who consented to provide blood samples were includ-
ed in this study.

Exclusion criteria

Women without Saudi Arabian nationality; wom-
en who were pregnant and lactating; women previously
diagnosed with metabolic bone diseases, diabetes mel-
litus, cardiovascular disease, or renal, hepatic endocrine
or autoimmune diseases; and women unwilling to pro-
vide blood samples were excluded from the study.

Ethical considerations

This study was conducted in accordance with re-
search policies of the King Saud University Research
Centre. The purpose of the study was explained to all
participants, and written consent was obtained. Par-
ticipants’ blood samples were withdrawn by a qualified
nurse, and the participants were assured that the in-
formation they provided would be used exclusively for
scientific purposes and be kept confidential.

Demaographic characteristics

A structured questionnaire was completed after
the acquisition of informed consent while interview-
ing the participants to obtain demographic informa-
tion. Demographic characteristics included age and
occupation. The second section of the questionnaire
included risk factors for vitamin D deficiency, such
as housing conditions, nonexposure to sunlight, and
clothing habits. Participants were questioned about
their duration of time spent in sunlight and principal
exposure times during the day, their use of sunscreen,
and their dietary habits. Anthropometric measure-
ments were undertaken by the study researcher. The
comprehensiveness and relevance of the study tools
were reviewed by a panel of experts, and a pilot study
was undertaken to test the validity and applicability of
the measurement tools.
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Anthropometric measurements

Anthropometric measurements in this study in-
cluded body weight, height and waist circumference.
All anthropometric measures were assessed by the re-
searcher, and the participants were measured barefoot
and wearing light-weight clothing. Height and weight
were used to calculate BMI (weight (kg)/height?
(m)?). The participants were classified as follows: un-
derweight (BMI <18.5), normal (BMI between 18.5
and 24.9), overweight (BMI between 25 and 29.9), or
obese (BMI >30) (24).

Diez‘ary assessment

A food frequency questionnaire was used for di-
etary assessment. Participants were interviewed by a
nutritionist to gather information regarding their con-
sumption frequency of vitamin D-related food items,
such as milk, fish, eggs, and mushrooms. The question-
naire included details regarding the exact portion sizes
of the food consumed (serving size), the parts con-

sumed (whole, half, quarter), and the fat content of the
food (skim, low-fat, full-fat, fortified).

Biochemical tests

All participants were asked to keep a dietary re-
cord and were instructed not to take part in any high-
intensity physical activity 12 hours prior to providing
blood samples. Blood samples were acquired by a spe-
cialized nurse at King Khalid University Hospital after
the participants had fasted for 8 hours. Samples were
collected in sample tubes and centrifuged at 3,000 rpm
for 10 minutes to prepare the serum. Vitamin D serum
(25(OH),D:;) levels were assessed with an immunoas-
say using a radioactive device (Roche Analyzer Cobas
€170 Immunoassay, Roche Diagnostic, USA) accord-
ing to the method proposed by Vieth et al. (25).

A general definition of vitamin D deficiency
could not be determined because there is no univer-
sally agreed cutoff value or normal range for serum
25(0OH),D; levels. The cutoff values for vitamin D
have long been debated. The US Endocrine Society
and the American Geriatric Society consider vitamin
D levels inadequate if serum 25(OH),D;levels are <50
nmol/L (<20 ng/ml). The US Institute of Medicine
and the UK National Osteoporosis Society consider
serum 25(OH),D; levels <30 nmol/L (<12 ng/ml) to

be inadequate, and both the WHO and the German
Nutrition Society consider serum 25(OH).D; levels
<25 nmol/L (<10 ng/ml) to be inadequate (26). For the
present study, the participants were grouped accord-
ing to their vitamin D levels as follows: deficient (<50
nmol/L), relative insufficient (between 50 nmol/L and
72 nmol/L) and normal (>72 nmol/L) (27).

Statistical analysis

Data were analyzed using the SPSS statistical
software package (version 22). Frequencies are pre-
sented as percentages (%), and continuous variables
are presented as the mean * standard deviation. The
participants were stratified into 3 groups according to
their serum 25(OH), D; concentrations as follows: <50
nmol/L, between 50 nmol/L and 72 nmol/L, and >72
nmol/L. Pearson’s chi-square test was performed to
compare frequencies and to test differences between
group proportions for categorical variables, and one-
way ANOVA was used to determine associations be-
tween quantitative variables.

Results

Table 1 depicts the demographic characteristics,
anthropometric measurements, and lifestyle habits of
the participants. In this study, 49.21% of the partici-
pants were between 20 and 30 years of age, and 22.22%
and 17.46% were between 31 to 40 and 41 to 50 years
of age, respectively. Only 11.11% of the participants
were greater than 50 years old. Approximately 30%
of the participants were students, 27% were currently
employed, and 42.86% were housewives. Sixty percent
of the participants lived in villas, and the remainder
lived in apartments. A total of 79% of the participants
reported no vitamin D supplementation consumption
of any type, and approximately 56% of the participants
reported no exposure to sunlight. Approximately 42%
of the participants were obese, and 28.57% were over-
weight. The percentage of participants with a normal
BMI was 26.98%. A total of 42.86% of the partici-
pants had a waist circumference <80 cm, while 23.81%
of the participants had a waist circumference between
80 cm and 90 cm, and 33.33% of the participants ex-
hibited a waist circumference of more than 90 cm. Ta-
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Table 1. Participant demographic characteristics, anthropometric measurement, and lifestyle habits

Frequency Percentage (%)
Demographic characteristics and lifestyle habits
Age (Years)* (33.46+15.26) 20-30 31 49.21
31-40 14 22.22
41-50 11 17.46
51 and over 7 11.11
Occupation Student 19 30.16
Job/Working 17 26.98
Housewife 27 42.86
Housing Villa 38 60.32
Apartment 25 39.68
Do you take a vitamin D supplement? Yes 13 20.63
No 50 79.37
Do you expose yourself to sunlight? Yes 28 44.44
No 35 55.56
How often (days) do you expose yourself to sunlight? Daily 17 26.98
Alternate days 4 6.35
No routine 7 11.11
No exposure at all 35 55.56
Time of sunlight exposure (n=28) 6to0 9 am 5 17.86
9to 12 pm 16 57.14
12 to 3 pm 7 25
Anthropometric measurements
BMI* (30.42+9.67) Underweight 2 3.18
Normal 17 26.98
Overweight 18 28.57
Obese 26 41.27
Waist circumference® (84.43+16.65) >80 27 42.86
80-90 15 23.81
<90 21 33.33
*Data are expressed as the mean * std dev.
Table 2. Distribution of serum 25(OH),D; status of participants
Serum 25(OH),D; status Mean 25(OH),D, Frequency Percentage (%) p value
Deficiency 22.73+9.42¢ 54 85.72 0.00
Relative insufficiency 60.35£6.25" 4 6.34
Normal 96.34+8.33¢ 5 7.94

Data are expressed as the mean * standard deviation; Model ANOVA, p values < 0.05 are significant. Superscript abe indicate significant dif-
Jerences among serum 25(0OH).D; statuses as indicated by ANOVA followed by Duncan’s multiple range fest.
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Table 3. Distribution of serum 25(OH),D;levels, based on BMI and age

N Deficiency Relative insufficiency Normal Chisquared P value
No: % No: % No: % value
Based on BMI 13.124 0.041
Underweight* 2 1 50 0 0 1 50
(48.95£38.25)
Normal* 17 15 88.24 1 5.88 1 5.88
(30.23+22.15)
Overweight* 18 16 88.89 2 11.11 0 0
(32.29£25.52)
Obese* 26 22 84.62 1 3.85 3 11.53
(25.88+14.64)
Based on Age 6.995 0.321
20-30* 31 29 93.55 0 0 2 6.45
(26.79+19.48)
31-40* 14 11 78.57 1 7.14 2 14.29
(34.90+28.72)
41-50* 11 8 72.73 2 18.18 1 9.09
(37.17£28.61)
51 and above* 7 6 85.71 1 14.29 0 0
(28.04£17.33)

* Data are expressed as the mean+ standard deviation; p values < 0.05 are significant.

ble 2 depicts the distribution of the serum 25(OH),D;
level statuses of the participants, and Table 3 depicts
their BMI and age distributions. In the present study,
the mean serum 25(OH),D;level was 30.96+23.28
nmol/L (range, 5-105 nmol/L). Approximately 86%
of the participants were found to be vitamin D defi-
cient, with a mean value of 22.73 nmol/L, while the
vitamin D concentrations in 6.34% of the participants
were relatively insufficient, with a mean value of 60.35
nmol/L. Only 7.94% of the participants had a normal
vitamin D concentration, with a mean value of 96.34
nmol/L, at a cutoff value of 50 nmol/L (for deficiency).
A highly significant difference (p<0.05) was found be-
tween the means of various vitamin D status groups,
and the difference in vitamin D levels was also high-
ly significant (p<0.05) with regard to BMI. Only 17

women had a normal BMI, whereas 44 women were
either overweight or obese. The results show that the
highest number of participants (93.55%) deficient in
serum 25(OH),D;belonged to the age group between
20 and 30 years of age, followed by the older partici-
pants classified in the age group 51 years and older
(85.71%), with mean serum 25(OH),D;levels of 26.79
nmol/LL and 28.04 nmol/L, respectively. A strong,
positive, and highly significant (p<0.05) correlation
was found between BMI and waist circumference (i.e.,
larger waist circumference measurements were corre-
lated with a higher BMI), and a negative (or inverse)
correlation was found between BMI and vitamin D
(i.e., a higher BMI was correlated with a decreased vi-
tamin D concentration) and between waist circumfer-
ence and vitamin D (i.e., larger waist circumference
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Table 4. Correlation between BMI, waist circumference and se-
rum 25(OH),D; concentration in the studied sample

BMI Waist Vitamin D
BMI 1 -0.658* -0.006*
Waist 0.658** 1 -0.136
Vitamin D -0.006* -0.136 1

™ Correlation is significant at the 0.01 level (2-tailed)

measurements were correlated with a decreased vita-
min D concentration (Table 4). Figure 1 gives a brief
description of the serum 25(OH),D; level distribution
based on dietary intake. The percentage of participants
consuming fish and mushrooms was very low, although
fish is one of the best sources of vitamin D.

Discussion

Addressing health disparities is a major focus of
current public health efforts (28), and during the last

decade, no other micronutrient has gained as much at-
tention in the health and biomedical research commu-
nity as vitamin D (29). This study identified a number
of demographic, environmental, and lifestyle factors
associated with vitamin D levels. Various factors, such
as environmental and lifestyle factors as well as demo-
graphic factors, are determinants of serum 25(OH),D;
concentrations. Some studies suggest that vitamin D
intake, sex, outdoor activity, latitude, season, age, and
body fat levels are major determinants of the serum
25(OH),D; concentration (13, 30). Serum 25(0OH),D;
is most reflective of overall vitamin D stores and is
used in research and clinical practice to determine vi-
tamin D status.

In this study, only one fourth of the participants
were exposed to sunlight on a daily basis, while more
than 50% reported never being exposed to sunlight at
all, which is consistent with the results of a cross-sec-
tional study performed on females from Riyadh (31).
Limited sun exposure is one of the main causes of vi-
tamin D deficiency (14, 32) in addition to having an
indoor lifestyle, prolonged breastfeeding, and lack of a
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Figure 1. Distribution of serum 25(OH),Ds levels based on dietary intake.

p values < 0.05 are significant.
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balanced diet (33, 34). Moreover, because the body is
covered for cultural reasons and because of intense heat
and high temperatures, people tend to remain mainly
indoors (6). In Muslim countries such as Saudi Ara-
bia, Muslim women wear clothes (the abaya, hijab, and
niqab) that completely cover their head and body; they
seldom have any chance to expose their bodies to sun-
light and are often vitamin D deficient (35). In a previ-
ous study, it was reported that covering the skin with
clothing prevents the skin from contacting UV-B rays,
which are essential for the production of vitamin D (6).
The color of the skin of Saudi individuals varies from
light brown to dark. Dark pigmentation has been found
to decrease skin synthesis of vitamin D because ultra-
violet light cannot reach the appropriate layer of the
skin (36). In a study on Turkish women who wore veils
(only the hijab), the mean serum 25(OH),D;level was
32 nmol/L, while it was only 9 nmol/L when they were
completely covered (niqab) and 56 nmol/L in those
who wore Western-style clothing (37,38). In contrast,
another study found no difference in vitamin D levels
between veiled and nonveiled Bangladeshi women (39).

In this study, a large percentage (86%) of the par-
ticipants was identified as vitamin D deficient, which
is very similar to the results (83.0%) reported by Yousef
et al. (40). Mogbel (41) and Ardawi et al. (42) reported
prevalence rates of vitamin D deficiency of 79.1% and
80%), respectively, in their respective studies on Saudi
Arabian women. Other reports from various countries
show that more than 50% of the global population is
at risk of hypovitaminosis (7, 43). One study in the
United States revealed that almost 75% of individu-
als of European ethnic origin and 90% of those of
nonEuropean ethnic origin suffered from vitamin D
insufficiency (44). The mean 25(OH),D; serum levels
reported in elderly people were 28 nmol/L in Siberia
(45), 30 nmol/L in Japan (46), and 36 nmol/L in India
(47).

Similar to this study, Masoompour et al. (48)
found that serum 25-hydroxyvitamin D levels did not
decline with age, while in contrast to these findings,
Smotkin-Tangorra et al. (49) concluded that vitamin
D insufficiency was associated with an increase in age.
Obese women were more deficient than women with
a normal BMI in terms of vitamin D levels. Yousef et

al. (40) and Al-Sultan et al. (50) found that vitamin

D levels were significantly higher in the lean control
participants than in obese subjects in their study and
showed a significant decline in relation to categories
of obesity. In a bidirectional Mendelian randomiza-
tion analysis of multiple international adult cohorts, a
high BMI was shown to directly lead to lower serum
25(OH),D; levels (51). Vitamin D3 supplementation
led to a reduction in body fat mass (52), and results from
clinical trials in adults have suggested that decreasing
vitamin D storage sites by reducing fat mass is the only
way to restore normal serum 25(OH),D;levels in over-
weight and obese individuals (53). Reinehr et al. (54)
and Arunabh et al. (55) also reported a significant and
inverse relationship between BMI and 25(OH).D;
serum levels. Moreover, several studies have shown
no association between serum 25(OH),Dslevels and
BMI, body weight, or fat-free mass (56,57,58). Ad-
ditionally, an inverse relationship among total serum
25(OH),D; concentrations, waist circumference and
BMI has been observed (40), which is similar to the
result reported in this study. The populations in the
abovementioned studies differed to some extent with
regard to their age, sex, and pregnancy, and most of
these populations were more likely to trend towards
being overweight than obese. These factors may explain
the differences in the results between the studies. Al-
though the interaction between the mechanism under-
lying the association between the serum 25(OH),D;
status and adiposity remains unclear, the most strongly
supported elucidation is that increased body fat leads
to increased sequestration of vitamin D in the adipose
tissue, decreasing the circulating 25(OH),D; serum
levels (59, 60), or the effect of volume dilution due to
the larger body size of obese individuals (61). The ef-
fect of BMI on serum 25(OH),Dslevels may be ex-
plained by people with a high BMI usually having a
high body fat content and adipose tissue acting as a
reservoir for lipid-soluble vitamin D and not releasing
vitamin D to compensate for low serum calcium levels
(62). It has been reported that reduced vitamin D bio-
availability triggers a hypothalamic response that leads
to increased hunger and decreased energy expenditure.
Additionally, the resulting secondary hyperparathy-
roidism leads to an upregulation of lipogenesis (60).
As the amount of adipose tissue increases, the uptake
and clearance of vitamin D are further enhanced (62).
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In this study, no significant association was ob-
served between total serum 25(OH),D; concentrations
and vitamin D intake. Sadat Ali et al. (63) reported
that food items consumed in the Kingdom of Saudi
Arabia were either not fortified or contained very lit-
tle vitamin D. In addition, they found no significant
association between total serum 25(OH),D; concen-
trations and vitamin D intake, which may have been
due to the small sample size, and these results were
similar to those in this study. In contrast, Al Mogbel
(41) demonstrated a significant relationship between
serum 25(OH),D; levels and dietary intake. The rec-
ommended dietary allowance of vitamin D was found
to be 600 IU/d for individuals between 1 and 70 years
of age, corresponding on average to a 25-hydroxyvi-
tamin D (250HD) serum level of at least 50 nmol/L
(20 ng/ml), and 800 IU/d for those older than 70 years
of age (64).

In this study, most of the participants almost
never ate any form of fish. Al Mobgel (41) reported
that the Riyadh region is remotely located away from
the seacoast; therefore, the people of Riyadh depend
mainly on cattle and poultry meat rather than seafood,
which is known to be a good source of vitamin D.

Conclusion

In conclusion, our study suggests that low vita-
min D levels are prevalent in healthy females in all
age groups residing in Riyadh, which may be related
to a lack of adequate sunlight, a lack of consumption
of vitamin D-rich foods, and a lack of awareness con-
cerning the importance of vitamin D. This study iden-
tified a strong association between BMI and serum
25(0OH),D; levels. As such, obesity is another factor
underlying hypovitaminosis D. There is no unified cut-
off level for vitamin D deficiency; therefore, the de-
velopment of local guidelines is needed in addition to
providing vitamin D supplementation apart from ad-
equate sun exposure and diet to all individuals whose
serum 25(OH),D;levels fall below 50 nmol/L. Public
health education should be made available, focusing on
the importance of consuming fish and dairy products
and the health benefits of regular exposure to sunlight
and regular physical exercise.
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Summary. Objective: This study was conducted to determine dieticians’ awareness of dysphagia, as they have
an important role in the screening and diagnosis of dysphagia. In terms of being the first study about dys-
phagia awareness of dietitians in Turkey, the study is of great importance. Methods: The study was conducted
between November-December 2013 including 85 dietitians who volunteered to participate in the research
from University Hospitals and Education and Research Hospitals in Ankara, Turkey. Through a face-to-face
interview or email to dietitians participating in the study, they completed a questionnaire that included ques-
tions about their working time, dysphagia symptoms, diagnostic methods, and dietary practices. Findings:
Of dietitians, 35.3% said that they frequently encounter patients with dysphagia and 7.1% of them didn't.
The awareness scores of dieticians in terms of recognition of dysphagia symptoms vary from 0 to 12, with an
average of 5.2+2.7 and a median score of 5. The most common aware of dysphagia symptoms were coughing
and suffocation (77.6%) during meals. There was no significant difference between the awareness scores and
the study period and the units they worked in (p>0.05). 82.4% of the dieticians didn’t receive any training
about dysphagia after undergraduate and postgraduate education. Conclusion. This study shows that dieticians
do not have enough knowledge about dysphagia symptoms. Dietitians training in this area may provide an

important contribution to reducing the negative consequences of dysphagia.

Key words: deglutition, deglutition disorder, dysphagia, dietitian, awareness

Introduction

Swallowing is a sensorimotor behavior beginning
in the central cortex of the central nervous system and
created by participation of many levels of structures
including the bulbusa, ensuring food passes from with-
in the mouth to the stomach. To complete a normal,
safe, aspiration-free swallowing action, there needs
to be integrated coordination of many neuromuscular
structures, functional anatomy and physiology in the
head and neck (1). The first swallowing actions begin
in the 12-16th week of pregnancy by swallowing am-
niotic fluid and reaches adult levels at 6 years of age.
However, babies born before 32 weeks may have dif-
ficulty sucking-swallowing (2). Dysphagia (difficulty
swallowing) is a symptom of mechanical obstruction
of the transfer of food from the mouth to the stomach,

reduction in the power of muscles ensuring the swal-
lowing motion or disrupted coordination (1).

The incidence of dysphagia increases with age, and
affects 40-60% of the geriatric population (3). Dys-
phagia is observed in nearly 12% of patients admitted
to hospital, and in 30-60% of patients requiring home
care, with the incidence of dysphagia linked to neuro-
logical diseases comprising 75-80% of all swallowing
disorders (1). High risk patient groups for dysphagia
include diseases like stroke, head-neck cancers, cer-
ebral palsy, Parkinsons, multiple sclerosis (MS), amyo-
trophic lateral sclerosis (ALS) and dementia (1,4).

As aresult of dysphagia, insufficient nutrition and
malnutrition, lengthened hospital stays, dehydration,
acute and chronic aspiration pneumonia due to food
and drink entering the airway, permanent lung damage
and death may occur (5). Development of malnutri-
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tion due to dysphagia negatively affects the rehabilita-
tion duration and functional amelioration speed. Mal-
nutrition causes complications like reduced immunity,
pneumonia and compression wounds, and increases
mortality. Additionally, dysphagia increases mean
hospital stay by 1.64 days, this delay is 4.6 days if ac-
companied by dehydration and thus, increases hospital
costs. Mortality rates are increased 13.7% compared to
patients without dysphagia (6, 7).

In oral or pharyngeal dysphagia, the following
symptoms are at the forefront; coughing and feeling of
suffocation while swallowing, difficulty initiating swal-
low, feeling food stuck to the throat, sialorrhea, unex-
plained weight loss, changes in eating habits, recurrent
pneumonia, changes in voice and talking (wet voice)
and more common nasal regurgitation. During esopha-
geal dysphagia, there may be feeling of food stuck to the
chest or throat, oral or pharyngeal regurgitation, chang-
es in nutritional habits and recurrent pneumonia (8, 9).

A multidisciplinary approach is important to in-
crease the success of dysphagia rehabilitation. Impor-
tant workers include ENT experts, physiotherapist,
gastrologist, speech and language therapists, dietitians,
radiologists, pediatrists, psychologists/psychiatrists,
gerontology and neurology teams (4, 9). Dietitians are
a part of early diagnosis and treatment due to aware-
ness of dysphagic patients, and a correct nutritional
plan is important for rehabilitation. As a result, di-
etitians should be knowledgeable and educated about
dysphagia and risk factors (10).

As dietitians monitor the nutritional status of pa-
tients admitted to hospital, this study inquired about
awareness of dysphagia among hospital dietitians and
aimed to research the potential for early identification
of dysphagia among inpatients.

It is a primary goal in trying to find the answer
of the question whether the dieticians are aware of the
dysphagia of the patient rather than the approach to
the dysphagia.

Material and Method

Research type, location and timing
This research was a descriptive study with the aim
of assessing dietitians’ awareness of dysphagia and dys-

phagia symptoms. The research included 85 dietitians
working at University Hospitals and Education and
Research Hospitals in Ankara province from total 126
dietitians, who volunteered to participate in the study
from November 2013 to December 2013.

A table which included to 12 items that may
caused of dysphagia or caused of symptoms by dys-
phagia was presented to dietitians in the study. It was
asked participants to whichone of items make dieti-
cians think of exist to dysphagia among patients. The
total “yes” answers were determined as an awareness
score (between 0-12 points) (Table 1)

In addition, the relationship with the awareness
levels between the graduated university, the lessons
they received, the working times and the units they
work in were evaluated.

Data collection

Using the face-to-face interview technique or e-
mail, dietitians completed a survey including questions
related to length of employment, dysphagia symptoms,
diagnostic methods and dietary applications.

Statistical analysis of data

When assessing results obtained in the study, IBM
SPSS 22 (IBM SPSS, Turkey) was used for statistical
analyses. When evaluating study data, normal distri-
bution of parameters was assessed with the Kolmogo-
rov-Smirnov test and it was identified that parameters

Table 1. Whichone of items make dietitians think of exist to
dysphagia among patients on the table?

Yes No

Weight loss
Not fully finishing meals

Weak control of saliva by patient

Coughing, feeling suffocated while eating

Coughing, feeling suffocated after eating

Presence of tracheostomy

Patient’s choice of food consistency

Lengthened duration of eating

Presence of wet, hoarse, breathy voice while talking

Disrupted posture of patient
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did not have normal distribution. Descriptive statis-
tical methods (mean, standard deviation, frequency),
in addition to the Kruskal Wallis test for comparison
between the groups for parameters with quantitative
data, were used when assessing study data. Spearman’s
rho correlation analysis was used to investigate the re-
lationships between parameters. Significance was as-

sessed at p<0.05.

Limitations of the Research

The research was only completed in University
and Education and Research Hospitals located in An-
kara.

Results

When unit of employment was examined, 45.9%
of dietitians worked in the internal medicine ward,
17.6% in surgical wards, 15.3% on rotation, 9.4% on
the nutrition team, 7.1% in food services and 4.7%
in clinics. The working durations in their organiza-
tion varied from 6 months to 26 years, with mean of
4.99+5.81 and median duration of 3 years. Of dieti-
tians, 57.6% stated they sometimes encountered pa-
tients with swallowing complaints, with 35.3% en-
countering them frequently, with 7.1% stated they had
never encountered these patients.

While 38.8% of dietitians felt they had sufficient
knowledge about dysphagia, 14.1% felt they were very
knowledgeable, with 47.1% feeling insufficient. In
terms of training/course/symposiums related to dys-
phagia, 17.6% had participated during undergraduate
education, while 17.6% participated after undergradu-
ate education. Of dietitians, 77.6% stated they referred
patients with dysphagia symptoms to other experts for
assessment.

When dietitians were questioned about symp-
toms leading to consideration of dysphagia, 63.5%
said weight loss, 45.9% said not fully finishing meals,
43.5% said weak control of saliva in patients, 77.6%
said coughing or feeling of suffocation during eating,
25.9% said coughing or feeling of suffocation after eat-
ing, 40% said tracheostomy, 71.8% said patients choice
of consistency in food, 54.1% said longer eating times,
27.1% said wet, hoarse or breathy voice when talking,

14.1% said bad posture of the patient, 22.4% said ori-
entation/cooperation disorder, and 34.1% said recur-
rent pneumonia/respiratory tract infections (Table 2).

Awareness scores given to dietitians according
to knowing dysphagia symptoms varied from 0 to 12,
with mean of 5.2+2.7 and median of 5 (Table 3). It
means dietitians recognize that average 5 of the 12
symptoms as dysphagia.

There was no statistically significant difference
found between awareness scores and graduated uni-
versity, working duration or clinic of hospital (p>0.05).

Dieticians who have enough information about
dysphagia (sufficient and very sufficient) score of
awareness 5.91+3.13 and 4.58+2.23, respectively (Ta-
ble 4).

When dietitians were asked about approaches
to dysphagia patients, 95.3% stated changes in con-
sistency were made, and 54.1% stated they kept nu-
tritional consumption records to enable assessment
of the patient’s nutritional status. Of dietitians, 60%
recommended oral enteral nutritional products for
patients with dysphagia, 29.4% recommended nutri-
tion through a nasogastric tube, 14.1% recommended
nutrition with gastrostomy and 11.8% recommended
parenteral nutrition.

Table 2. Distribution of dietitians according to their recogni-
tion of dysphagia symptoms

N %
Weight loss 54 63.5
Not fully finishing meals 39 459
Weak control of saliva by patient 37 435
Coughing, feeling suffocated while eating 66 77.6
Coughing, feeling suffocated after eating 22 259
Presence of tracheostomy 34 40.0
Patient’s choice of food consistency 61 718
Lengthened duration of eating 46 54.1
Presence of wet, hoarse, breathy voice while talking 23 27.1
Disrupted posture of patient 12 141
Disruption of orientation/cooperation 19 224

Recurring pneumonia/respiratory tract infections 29 341

Other 2 24
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Table 3. The minimum, maximum, mean, standard deviation, and median values of the awareness score

N Minimum Maximum Mean+SD Medyan
Awareness score 85 0,00 12,00 5,2+2,7 5
Table 4. Assessment of awareness score according to levels of Discussion

feeling informed about dysphagia

Level of feeling informed Awareness Score

about dysphagia Mean+SD Median
Sufficient 5.91+3.13 6
Very 4.58+2.23 4
Insufficient 4.80+2.35 4

P 0.215
Kruskal Wallis Test

Table 5. Distributions of consistency often applied in consist-
ency change practise

N %
None 1 1,2
Clear liquid 15 17,6
Fluid liquid 20 23,5
Honey consistency 30 35,3
Soft, smooth (yoghurt, custard ..) 82 96,5
Soft, bite sized 56 65,9

Of dietitians stating they would make consistency
changes, 96.5% chose smooth/soft, 65.9% said shred-
ded solids, 35.3% said consistency of honey, 23.5% said
fluids and 17.6% said clear liquids. Additionally, 77.6%
of dietitians encountering dysphagia referred the pa-
tient to another expert for assessment (Table 5).

When knowledge of diagnostic and treatment
methods for dysphagia was questioned among di-
etitians, 62.4% said bedside assessment, 28.2% said
MBSS and 21.2% said they knew no methods.

Of dietitians, 98.8% stated they thought dietitians
should have an active role in dysphagia rehabilitation;
however, of these 76.5% wished to be included in a
training process related to dysphagia or were interested

in dysphagia rehabilitation.

Dysphagia is not rare among hospital patients
and is a cause of significant morbidity and morbidity.
The main diseases where dysphagia is observed include
neurological diseases like stroke, Parkinsons, muscular
dystrophy, amyotrophic lateral sclerosis, and multiple
sclerosis and it is commonly observed in patients un-
dergoing heart-lung surgery, with head-neck region
radiotherapy, with head-neck surgery or with trache-
ostomy (8, 11). Untreated or neglected dysphagia may
cause disrupted quality of life, dehydration, weight
loss, aspiration pneumonia and even result in death of
the individual (12). Additionally, it negatively affects
the general improvement after disease, and increases
hospital stays and long-term care requirements (13).
However, even with very significant clinical results
dysphagia is not sufliciently noticed by health profes-
sionals. Additionally, due to an absence of screening
protocols and expert personnel related to the topic,
dysphagia diagnosis and treatment is delayed which
increases hospital malnutrition (14). In Turkey, while
the NRS-2002 screening for malnutrition, EAT-10
applications for dysphagia screening test are not yet
routine practice.

The role of dietitians in dysphagia diagnosis and
treatment encompasses a broad range from tradition-
al nutritional management, to consistency changes
within the framework of dynamic nutrition, dysphagia
assessment and organization. A patient-centered ap-
proach does not only maintain integrity of nutrition
and hydration but at the same time is very important
to increase the quality of life of the individual (15).
In monitoring dysphagic patients, the dietitian tracks
the patient’s nutritional intake for 3 or 7 days, and
calculates levels of consistency selection of foods and
energy nutritional element requirements (16). Of di-
etitians participating in our research, 54.1% reported
they would make a nutritional consumption record.
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Nutritional consumption records identify whether the
patient is receiving sufficient energy and nutritional el-
ements. Thus, necessary interventions are provided in
timely manner reducing the risk of malnutrition (17).

There are many methods used to assess dysphagic
patients. The most practical and rapidly applied among
these is bedside evaluation (18). The presence of symp-
toms like patient posture, integrity of anatomic struc-
tures, weight loss, eating duration, coughing or feel-
ing suffocated during/after eating, wet voice, and fever
may lead to consideration of dysphagia and aspiration
(19). In this study, 21.2% of dietitians reported they
have never heard of bedside assessment. This situation
may be due to differences in the employment durations
and units of dietitians.

In our research, the majority of dietitians as-
sessed coughing and feeling suffocated during eating
(77.6%), weight loss (63.5%) and lengthened eating
duration (54.1%) as dysphagia symptoms. Fewer di-
etitians associated dysphagia with disrupted posture
(14.1%), disrupted orientation (22.4%), coughing after
eating (25.9%) and wet, hoarse voice (27.4%) (Table
2). Dietitians were given awareness points from 0 to 12
in terms of knowing dysphagia symptoms and mean
points were 5.2+2.7. The fact that dieticians know
average 5 of the 12 dysphagia symptoms means that
patients with other symptoms cannot be considered
dysphagic. This is an important problem in terms of
causing malnutrition of these patients and delay in re-
covery processes.

Additionally, the mean awareness points of those
dietitians reporting they felt they had sufficient and very
sufficient knowledge about dysphagia were 5.91+3.13
and 4.58+2.23, respectively (Table 4). Unfortunately,
dietitians, who thought that they had enough knowl-
edge, did not recognize much of the dysphagia symp-
toms. This situation may be due to the insufficient
number of dietitians working in hospitals not allowing
sufficient time to assess patients. Because, in hospitals,
even a dietitian per 100 beds is not allowed. Of dieti-
tians participating in the study, 82.2% had not received
any training on this topic in undergraduate or after un-
dergraduate education. With no speech and language
therapists or insufficient dietitians in hospitals, provid-
ing basic training about this topic may increase the ef-

ficacy of dysphagia rehabilitation.

One study about dysphagia risk screening for
stroke patients separately investigated bedside evalu-
ation and diet recommendations by dietitians and
speech-language therapists and dietitians identified
40% risk for patients, while speech-language therapists
identified 31.5% risk. They concluded that the two
study areas had perfect compliance in terms of dys-
phagia risk and oral/nonoral nutritional recommenda-
tions, fluid intake and diet consistency recommenda-
tions (20). Diets with changed consistency form the
basis of dysphagia management. Modifications may
increase quality of life, improve well-being, reduce the
risk of malnutrition and dehydration, reduce the risk of
aspiration pneumonia and ensure continued oral feed-
ing (21-23). The aspiration risk of fluids and clear lig-
uids are high; however, they may be chosen in patients
with bolus conduction problems (22). As a result, it is
necessary to choose the consistency according to dys-
phagia type and level. Of dietitians participating in the
research, 95.3% reported they first made consistency
changes for dysphagic patients. When making these
changes, the most commonly chosen were smooth,
pureed food (96.5%) and shredded, blended food
(55.9%) (Table 5). Consistency of honey, fluids and
clear liquids were chosen less often. A study by Steele
et al. showed that nectar-like liquids were primarily
recommended for patients with oral insufficiency and
laryngeal penetration (24). The fact that all dysphagia
symptoms are not recognized by dietitians, will cause
not recognise the patients who need to change their
consistency. It will also cause mistake in selecting the
correct consistency.

Teamwork is important for diagnosis and treat-
ment of dysphagia. It is recommended that dietitians
and swallow therapists work together, consistency
standards be developed and common and sufficient
time be allotted to patient observation (10,5). A study
in Spain assessed the food consistency and risk analy-
ses recommended for patients by 30 dietitians and 30
speech and language therapists working in 14 separate
hospitals and determined that some differences may
lead to significant results in terms of missing aspiration
pneumonia, especially, and emphasized that working
together would contribute to patient healing (25). In
a similar study. Dietitians first assessed patients in the
neurology ward in terms of dysphagia over 2 months
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and dietitians observed mealtimes and prepared a scale
related to dysphagia symptoms. After diet recom-
mendations and regulation was performed, speech-
language therapists blind to the study assessed the
patients. Of 35 patients with dysphagia identified, 4
were recommended to cease oral nutrition by both di-
etitians and speech-language therapists. Neither group
recommended thin fluids like water or milk, etc. for
any patient. It was concluded that dietitians and thera-
pists played a reliable and primary role in oral-nonoral
nutrition decisions due to the compatibility between
decisions by dietitians and therapists (10).

Conclusion

While the research has been done only 4 univer-
sity were giving the nutrition and dietetic education
in Turkey and the profession of dieticians is obtained
by a 4 year undergraduate education. There is no ad-
ditional qualification exam after graduation. During
their training, dietitians receive education about mal-
nutrition and participate in activities aiming to reduce
malnutrition. However, one of the significant causes of
hospital and geriatric malnutrition, especially, of dys-
phagia is not sufficiently or carefully screened. Dys-
phagia rehabilitation, requiring coordinated work by
multiple units, is a very specific application area. Di-
etitians may undertake a key role in these teams with
a significant and effective duty in the diagnosis and
treatment of dysphagia. Thus, in addition to increas-
ing the quality of life of the patients, it will be possible
to reduce the formation of additional diseases, shorten
healing times and reduce malnutrition.

This research also carries the character of being a
stimulant for dietitians in the hospitals where the data
are collected. They will also notice the importance of
their role in dysphagia rehabilitation.
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Summary. The purpose of this study is to assess the compliance of the dietary habits in adolescents with
the Mediterranean diet by detecting their nutrition knowledge levels and to educate the adolescents on the
Mediterranean diet. The research was conducted with adolescents aged between 11 and 16 years in Eskisehir
Province. The experimental group (n=76) and the control group (n=84) were applied pretest and posttest. The
experimental group was educated on the Mediterranean diet by using different teaching methods for a total
of 18 hours (8 weeks). The compliance of the nutrition status of adolescents with the Mediterranean diet
was assessed using the Mediterranean Diet Quality Index (KIDMED). Before the education, the KIDMED
scores of 25.0% of adolescents had been poor (<3 points), 56.6% of them had been medium (4-7 points) and
18.4% of them had been high (8 points) whereas after the education, the KIDMED score of all the adoles-
cents (100 %) were high (=8 points). In consequence of the education provided to the experimental group, the
nutrition knowledge and KIDMED scores of the adolescents increased. It is important to provide individuals
with proper nutrition knowledge and habits beginning from their childhood to prevent health problems at
later ages.

Key words: Mediterranean Diet Quality Index (KIDMED), Mediterranean diet education, adolescent nutri-

tion

Introduction

Child nutrition takes form according to the so-
cial dietary habits. Healthy eating habits adopted
since early ages have influence on a healthier lifetime
for individuals in the later years (1-4). The fact that
the diseases such as cardiovascular diseases, diabetes,
colon cancer and even Alzheimer are less common in
the countries with coasts to the Mediterranean Sea,
has aroused researchers’ interests in the dietary habits
in these countries. In the studies conducted in recent
years, it has been detected that various tumors (pros-
tate, colon cancer etc.) as well as chronic diseases such
as diabetes, obesity, childhood asthma and rhinitis
are also less common in the regions where this diet is
applied and that there is a connection between indi-

viduals’ eating habits and frequency of these diseases
(5-11). A study conducted in order to determine the
impact of olive oil consumption on lipidosis in patients
with non-alcoholic fatty liver disease revealed that ol-
ive oil may decrease lipidosis (12).

The Mediterranean diet contains plenty of fresh
natural foods, especially fruits and vegetables as well
as olive oil, fish, hazelnut, peanut, walnut. The basis of
the Mediterranean diet, the definition of which was
primarily developed by Keys, is composed of vegeta-
ble variety and whole-grain foods (13). The essence of
this diet includes regular daily activities, consumption
of natural and fresh foods as well as avoidance of too
much processed food. The consumption of olive oil is
particularly the most important element of the diet
(14-15). By means of this study, the compliance of the
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adolescents’ nutrition status with the Mediterranean
diet had been assessed according to their nutrition
knowledge and then the adolescents were provided
with education on nutrition.

Materials and Methods

Objective and procedure

It was examined in what proportion the adoles-
cents’ daily nutrition status complies with the Medi-
terranean diet and whether or not their nutrition
knowledge levels and the compliance of their diets
with the Mediterranean diet are correlated. The ado-
lescents were provided with an education on the Med-
iterranean diet and their nutrition knowledge scores
and KIDMED scores were assessed before and after
the education.

The study was conducted between 9 February
2015 and 18 May 2015 with adolescents aged between
11 and 16, living in Sivrihisar district of Eskisehir
province. The target population of the study was the
students receiving education in the middle schools in
Sivrihisar district (n=1067). The sample included 160
students: 76 students from Ertugrul Yavuz Giilerce
Middle School (experimental group) and 84 students
from Diimrek Middle School (control group). The
sample number was determined by means of the Sam-
ple versus Target Population Table ( 16). The schools
in the sample were determined via the stratified tele-
ological sampling method (17) and assigned as experi-
mental and control groups. The schools of experimen-
tal and control groups were chosen from the regions
that have the same demographic characteristics. Be-
fore it was launched, the study had been approved by
the Ministry of National Education. With the deci-
sion of Eskisehir provincial National Education Di-
rectorate, research approval was obtained (Date: 19
November 2014, No: 5439716). In addition, parents
were informed and approved for the research.

Instruments and data collection

In the study, “Two Group Pretest and Posttest
Experiment” adaptation of the “Classic Experimental
Design” was used. Two different data collection instru-
ments were used in the research. The first one of the

data collection instruments was the information form
developed by the researcher. During the preparation of
the information form, the relevant resources and ques-
tionnaire forms of the research previously done about
this subject were referred to. In the form, there are 8
questions for determining the demographic charac-
teristics of the students, 7 questions for their dietary
habits.

The other data collection instrument was the
Mediterranean Diet Quality Index (KIDMED) which
had been developed in order to assess the compliance
of kids’ daily nutrition status with the Mediterranean
diet. The development of the KIDMED index is based
on the principles of Mediterranean dietary patterns as
well as the factors that undermine it. The index ranged
from 0 to 12, and was based on a 16 questions test that
could be self-administered or conducted via an inter-
view (pediatrician, dietitian, etc.). Questions denoting
a negative connotation with respect to the Mediter-
ranean diet were assigned a value of -1, and those with
a positive aspect were scored +1 (18).

According to the KIDMED index (16 questions):

<8 points shows “optimal” diet quality.

4-7 points “average” (improvement needed).

>3 points “very low” (diet quality).

Developed by Stefan et al., validity and reliability
of KIDMED index was initially used by Koéksal, Tek
and Pekcan. In addition to the KIDMED index, a nu-
tritional knowledge test developed by the researchers
was used to determine the nutritional knowledge of
participants. The nutritional knowledge test included
20 questions. Writers were asked to submit a question-
naire form with questions on nutritional knowledge.
These questions were scored according to a 5-point
Likert-type scale: very important=5 points; consider-
ably important=4 points; important to some extent=3;
minimal importance=2 points; not important=1 point.
Potential scores ranged from 20 to 100 points. The
validity of the nutritional knowledge questions was
tested, and found to have a Cronbach’s alpha score of
0.844. These forms were also used as pretest and post-
test. Knowledge points of the students were evaluated.

In the research, a planned education was imple-
mented and the experimental group was provided with
nutrition education. The education, which took place
twice a week during the school hours, was completed in
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8 weeks. One month after the completion of the educa-
tion program, the students were given a consolidation
education with the same subjects for two hours. The pe-
riod of education took 18 hours in total. The education
program, which had been prepared by the researcher in
form of a presentation, was given to adolescents with
the assistance of blackboard via computer and projector.
The subjects related to the adequate and balanced nu-
trition, the importance of nutrition in the adolescence
period, the healthy and balanced nutrition suggestions
of the World Health Organization, the basic rules of a
healthy nutrition, the characteristics of the Mediterra-
nean diet and its effects on the health were explained in
these slides. The researcher particularly aimed to make
the students comprehend the importance of the Medi-
terranean diet. They emphasized the importance of the
Mediterranean dietary pattern in detail.

Of all the teaching methods; discussion, question
and answer, and brainstorming methods were adminis-
tered. Audio-visual materials were used during the ed-
ucation. The students prepared some documents such
as banners, leaflets etc. Posters prepared by children
were hung on the wall and not pulled down therefom
until the end of research. Moreover, the adolescents
organized activities such as writing drama, poems,
songs, plays about the Mediterranean diet and during
these activities, they consolidated their knowledge.

Data analysis

The data collected as a result of pretest and post-
test was evaluated by using the SPSS 21.00 (Statistical
Package of the Social Sciences) program and studied
with 95% reliance. The relation between the experi-
mental and control groups and their dietary habits was
examined with X? relation test. The distribution of nu-
trition and KIDMED scores in the experimental and
control groups before and after the education was de-
termined through independent sample t test and their
differentiation according to the gender, which is one of
the demographic variables, was evaluated.

Results

The demographic characteristics of the partici-
pants of the research are shown in Table 1.

Amongst the adolescents who participated in the
research; 36.8 % were 8th grade and 60.5% were boys,
22.4% were 11 years old in the experimental group.
With regard to the educational level of participants’
mothers, the results showed that 68.4 % were eleman-
tery school in experimental group. For participants’ fa-
thers educational levels were similar to mothers educa-
tional level and 61.8% of fathers were primary school
graduates.

The table shows that 25.0 % of the adolescents
had a very poor diet, 56.6 % had a diet that needed
improvement and 18.4.9% followed a diet of optimal
quality before education. The KIDMED scores (28)
of all students increased after the education (Table 2).

While, before the education, the number of both
boys and girls who received high KIDMED scores
(28) had been low in the experimental group, all ado-
lescents’ scores scaled up to high (=8) after the educa-
tion. This result shows that the students understood
the significance of the Mediterranean diet and its ef-
fects on health (Table 3). Moreover, there is no differ-
ence between KIDMED scores of adolescents accord-
ing to the educational status of their parents (p<0.05).

There are significant differences between the
scores of male students before and after the education
for all of the items about nutrition knowledge. While
the score obtained after the education for the items
“consumption of only the favorite foods, generally eat-
ing veal and generally eating lamb” was lower than the
one before the education, the score obtained after the
education was higher for other items. This result es-
pecially shows that the adolescents realized that the
red meat consumption should be limited in the Medi-
terranean diet. There were no statistically significant
differences between the scores of female students be-
fore and after the education for the items “abundant
consumption of fruit, conformity of dietary habits to
the age and health and generally eating veal” (p>0.05).
While the score obtained after the education for the
items “consumption of only favorite foods, generally
eating veal and lamb”, excluding the items above, was
lower than the score before the education, this score
was higher for the other items after the education (Ta-
ble 4).

While there was no statistically significant differ-
ence between the nutrition knowledge pretest results
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Table 1. Demographic Information

Experimental Group Control Group
(n=76) (n=84)

n % n %
Grade 5 17 22.4 22 26.2
6 17 22.4 15 17.9
7 14 18.4 17 20.2
8 28 36.8 30 35.7
Gender Boy 46 60.5 48 57.1
Girl 30 39.5 36 42.9
Age 11 17 22.4 25 29.8
12 16 21.1 12 14.3
13 19 25.0 18 21.4
14 20 26.3 23 27.4

15-16 4 5.2 6 7.1

Father’s educational level Illiterate/just literate 5 6.6 5 5.9
Elementary School 47 61.8 26 31.0
Middle School 18 23.7 25 29.8
High School or College 6 7.9 28 333

Mother’s educational level Illiterate 7 9.2 4 4.8

Literate 6 7.9 7 8.3
Elementary School 52 68.4 44 52.4
Middle School 6 7.9 26 30.9

High School 5 6.6 3 3.6
Father’s occupation Farmer 58 76.3 52 61.9
Self-employed 15 19.7 14 16.7
Civil servant 3 4.0 18 214
Mother’s occupation Housewife 76 100.0 84 100.0

Table 2. KIDMED Scores of Adolescents in the Experimental
Group (n=76)

KIDMED Score Before After
Education Education
n % n %
Very poor (<3) 9 250 - -
Diet needs improvement (4-7) 43 56.6 - -
Optimal Mediterranean diet (=8) 14 184 76 100.0

of the students in the experimental group and those
of the control group, there was a significant difference
between the posttest results. The average of nutrition

knowledge score posttest results of the experimental
group was determined as X=86.42 while that of the
control group was determined as X=74.12. There is a
significant difference between the KIDMED pretest
results of the students in the experimental group and
those of the students in the control group. The aver-
age of KIDMED pretest results of the experimental
group was 5.20 while that of the control group was
6.06. There is a significant difference between the
KIDMED posttest results of the students in the ex-
perimental group and those of the students in the con-
trol group. The average of KIDMED posttest results
of the experimental group was 11.84 while that of the
control group was 5.26 (p<0.05). It was observed that
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Table 3. Distribution of KIDMED Scores of Adolescents by Gender (n=76)

Boy Girl

KIDMED Score Before Education After Education Before Education After Education

n % n % n % n %
Very poor 15 32.6 - - 4 13.3 - -
(3)
Diet needs improvement 20 43.5 - - 23 76.7 - -
(4-7)
Optimal Mediterranean diet 11 23.9 46 100.0 3 10.0 30 100.0
(28)

Table 4. Distribution of nutrition knowledge scores of adolescents in the experimental group before and after education according
to gender

Nutrition Knowledge Boy Girl
Before After t P Before After t P
Education = Education Education Education
X=SD X=SD XSD  X=SD
Should have adequate nutrition 4.57+0.93 4.98+.15 -2.929  .005*  4.57+73 49718  -2.845 .008*
Should have balanced nutrition 4.24+0.97 4.96+.21 -4.959  .000" 4.23:0.86 4.90+.31 -4.325  .000*

Consumption of only the favorite 3.17+1.32 1.65+.97 6.282 .000*  3.60+1.19 1.53+.86 7.511  .000*
foods

Abundant consumption of fruit 4.50+0.96 4.80+.40 -2.197  .033*  4.57:0.68 4.60+.50 -226  .823
Abundant consumption of vegetable  3.93+1.34 4.72+.46 -3.936  .000*  3.80+1.21 4.57+50  -3.096 .004*
No consumption in late hours 2.46x1.41 4.65+.48 -10.236  .000*  2.97+1.63 4.80+48  -5.633 .000*
at night

Should consume low-fat food 3.54x1.43 4.65+.53 -5.190 .000*  3.73¢1.08 4.47+.73  -3.194 .003*
Chewing the food sufficiently 4.41+0.93 4.76+.43 -2.185  .034*  4.27+0.87 4.73+.52 -2.379  .024*
Should adopt nutrition habits 4.15+1.15 4.70+.47 -3.012  .004*  4.40+1.04 4.73z.45 -1.624 115

according to age and health status

Avoiding processed foods containing  3.59+1.41 4.78+.42 -5.759  .000"  3.80+1.32 4.80+.41  -3.746 .001*
additives

Avoiding too much calorie intake 3.26x1.44 4.65+.53 -6.496  .000*  3.90+1.16 4.73+52  -3.785 .001*
Should maintain ideal weigh 3.57x1.52 4.76x.48 -5.205  .000*  3.93:1.62 4.77+.43 -2.816  .009*
Avoiding too much salty foods 3.91+1.33 4.65+.48 -3.417  .001*  4.10£1.16 4.80+.41  -3.034 .005*
Avoiding high-sugar foods 3.76+1.51 4.72+.46 -4311  .000* 3.83:1.42 4.80+.41 -3.713  .001*
Should have three main meals a day ~ 4.00£1.35 4.85+.36 -4161  .000* 4.07£1.01 4.83x38  -4.173  .000*
It is beneficial to consume fish 3.48+1.44 4.63£.53 -5.467  .000*  3.23x1.33 45373  -4.782 .000*
It is beneficial to consume chicken 3.52+1.35 4.65+.53 -5.507 .000*  3.43:1.38 4.53+.51  -4.557 .000*
It is beneficial to consume veal 3.30+1.41 2.04+.63 5218  .000*  2.50+1.48 2.23:+.63 0.869  .392
It is beneficial to consume mutton 3.87£1.07 2.15+.67 9.523  .000*  3.43£1.45 2.33%.61 3.485  .002*
Sho(;ﬂd consume pulpy fibrous 3.35£1.35 4.72+.50 -7.023  .000*  3.47+1.20 4.67+.48 -5.288  .000
products

#5<0.05
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Table 5. Comparison of Nutrition Knowledge Scores and KIDMED Scores of adolescents

Group n X+ SD t P

Nutrition Knowledge Score (Pretest) Experimental 76 75.08+8.93 -1.487 139
Control 84 77.24+9.39

Nutrition Knowledge Score (Posttest) Experimental 76 86.42+3.70 8.660 .000*
Control 84 74.12+11.87

KIDMED Score (Pretest) Experimental 76 5.20£2.45 -2.366 .019*
Control 84 6.06+2.16

KIDMED Score (Posttest) Experimental 76 11.84+0.52 22.304 .000*
Control 84 5.26+2.65

*P<0.05

Table 6. Comparison of Experimental and Control Groups Nutrition Knowledge Scores and KIDMED Scores

Groups n X+SD t P
Experimental Group Nutrition Knowledge Score (Pretest) 76 75.08+8.93 -11.579 .000*
Nutrition Knowledge Score (Posttest) 76 86.42+3.70

KIDMED Score (Pretest) 76 5.20+2.45 -23.204 .000*
KIDMED Score (Posttest) 76 11.84+0.52

Control Group Nutrition Knowledge Score (Pretest) 84 77.24+9.39 2.181 .032*
Nutrition Knowledge Score (Posttest) 84 74.12+11.87
KIDMED Score (Pretest) 84 6.06+2.16 2.578 .012*
KIDMED Score (Posttest) 84 5.26+2.65

*P<0.05

both the nutrition knowledge scores and KIDMED Discussion

scores of the experimental group increased following
the education and that the education was beneficial to
the students (Table 5).

Whereas the nutrition knowledge score of the
experimental group was X=75.08 in the pretest, it was
determined as X=86.42 after the posttest. This differ-
ence between the pretest and the posttest is statisti-
cally significant (p<0.05). While the KIDMED score
of the experimental group was X=5.20 in the pretest,
it increased to X=11.84 in the posttest and this dif-
ference is significant as well (p<0.05). There is also a
significant difference between the KIDMED pretest
score and posttest score of the control group (p<0.05)
(Table 6).

Since the 60s’, Mediterranean diet has been ap-
plied, especially in the olive growing areas of the Med-
iterranean region. This diet includes consumption of
plenty of olive oil, a large quantity of fruits and vegeta-
bles, dairy products, especially cheese, meat and meat
products in small quantities (21). Turkey has a coast on
the Mediterranean Sea and in these regions, this diet is
only partially applied. The dietary habits of individuals
differ towards central and eastern regions.

Different researches have been conducted on the
Mediterranean diet. Among these researchs, Sahin-
goz and Sanlier (22) detected that out of 890 adoles-
cents, 464 of whom were boys and 426 of whom were
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girls, 17.9% had poor (<3), 59.2% had a mid-quality
(4-7) and 22.9% had optimal quality (=8) KIDMED
scores. In the study conducted by Philippou et al (23)
23 male and 11 female swimmers ranging from 13
to 19 and their parents were provided with nutrition
education. They assessed the influence of education
on the nutrition knowledge and its compliance with
the Mediterranean diet. Following the study, they
observed an increase in the adherence to the Medi-
terranean diet of the adolescents, whose parents also
received the education. The increase in the KIDMED
score and the compliance with the Mediterranean diet
that had firstly been % 21 (=8) rose to 47 % (28) after
the education, which was stated to be a positive de-
velopment (p<0.01). In the study conducted by Serra-
Majem etc. (18) (2004) in Spain, it was detected that
out of the children and adolescents ranging from 2 to
24, 2.9% had (<3), 48.6% had (4-7) and 48.5% had
(28) KIDMED scores. It was detected in our study
that the KIDMED scores of 25.0% of the students
was very poor (<3), 56.6% was a mid-quality (4-7) and
18.4% was optimal quality (=8). After the education,
the KIDMED scores of all the students increased to
28 (Table 2). Within the scope of our study, it was
identified that KIDMED scores of adolescents do not
show any differences according to the educational sta-
tus of their parents (p<0.05). The study carried out by
Bawaked etc (24) revealed that there is a significant
association between adherence to the Mediterranean
diet, gender and parental education status (p<0.01).
It was determined that adherence to Mediterranean
diet was higher among children of well-educated par-
ents compared to children of parents with elementary
school level of education. As pursuant to our study,
there is no difference between KIDMED scores of
adolescents according to their parents’ level of educa-
tion. This may result from the fact that parents entail a
relative low degree of education.

In the study conducted by Serra-Majem etc. (18)
(2004) in Spain, out of the boys among the children
and adolescents aged between 2 and 24 years, 3.2%
had poor (<3), 47.8% whose diets needed to be im-
proved had a mid-quality (4-7) and 49.0% had high
(=8) KIDMED scores. However, it was detected that,
out of the girls, 2.5% had poor (<3), 49.5% whose di-
ets need to be improved had a mid-quality (4-7) and

47.9% had optimal quality (28) KIDMED scores. In
the study conducted by Kabaran and Gezer (25) in the
Turkish Republic of Northern Cyprus, it was deter-
mined according to the gender that out of the children
and adolescents ranging from 9 to 13, 7.9% of boys
and 4.7% of girls had poor (<3), 22.9% of boys and
28.7% of girls had a mid-quality (4-7), 10.0% of boys
and 10.0% of girls had high (28) KIDMED index.
The researchers observed that there is no statistically
significant difference between the average KIDMED
index according to gender and age groups (p>0,05). In
the research by Farajian et al., (26) it was detected that
out of Greek male kids aged between 10 and 12, 48.4%
had poor (<3), 49.3% had a mid-quality (4-7), 51.7%
had high (28) KIDMED scores. They also determined
the scores according to the gender as 3.64+2.29 in
boys and 3.66+2.24 in girls; therefore, it was observed
that there are no significant differences in KIDMED
scores according to the gender (p>0.05). In the study
in which they examined the compliance of nutrition
status of the adolescents in the Southern and Northern
Italy with the Mediterranean diet, Noale et al., (27)
detected that out of 565 adolescents aged between
12 and 19 years, 38.6% had poor (<3), 47.4% had a
mid-quality (4-7) and 14% had optimal quality (=8)
KIDMED scores. Moreover, they observed that the
adolescents in the Southern Italy have more adherence
to the Mediterranean diet. In our study, we assessed
that 32.6% of the boys and 13.3% of the girls had very
poor (<3) KIDMED scores before the education. It
was determined that 43.5% of the boys and 76.7% of
the girls should develop their compliance of nutrition
status with the Mediterranean diet, which is described
as a mid-quality score (4-7). Those who had high (28)
KIDMED scores were determined as 23.9% of the
boys and 10.0% of the girls (Table 3). Other studies
show resemblance to the KIDMED scores before the
education of our study. This result indicates that ado-
lescents need to improve their diet quality. After the
education, the KIDMED scores of both girls and boys
were observed to be >8.

Providing with nutrition education during child-
hood is important regarding the development of a
healthy eating habit in the youngsters (23). A nutrition
education was provided by Demirszii (28) in order to
increase the nutrition knowledge level of 78 girls doing
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sports aged between 8 and 12 and to create permanent
behavioral changes. The researcher determined that
the average of the points the experimental group had
acquired from nutrition knowledge questions in the
pretest was 83.5+10.3 % and that of the control group
was 81.8+12.9 %. The difference between the aver-
age of groups was not considered as statistically sig-
nificant (p>0.05). However, in the posttest, the aver-
age of the experimental group (98.7+2.9%) was found
significantly higher than that of the control group
(78.8+14.4 %) (p<0.001). In the study in which the
nutrition education provided, the elementary school
students in Ozkonak town of Nevsehir province by Ka-
plan (29) were analyzed, and it was observed that the
average of the students’ knowledge scores, which had
been 11.532+1.560 before the education, increased to
13.337+0.882 following the education. A statistically
significant difference was detected between the edu-
cation and the knowledge scores averages (p<0.001).
According to the study that examined the influence of
the nutrition education provided the students in the
regional primary boarding school by Keskin (30) on
the food consumption, while the average of the nutri-
tion knowledge test score of the experimental group
had been 3.10 in the pretest, it reached to 9.05 in the
posttest, increasing 5.94 points (p<0.001). In the study
conducted with Spanish school children, Serra-Majem
et al. (31) assessed that the boys had higher consump-
tions of milk and dairy products, grain, pastry, legume,
fish, red meat, poultry, egg and fruit than girls; that
the consumption of vegetable was higher in girls and
the consumptions of sugar, dried fruits and nuts were
at the same level in boys and girls. Proper nutrition
habits may be developed in children by popularizing
the sales of fruits, vegetables, dried nuts, milk and
dairy products instead of packaged processed foods in
school canteens.

The common result of our study and of the other
studies is that the nutrition educations provided to the
children are effective. The nutrition knowledge scores
and KIDMED scores increased significantly after the
education with respect to those before the education
(Tables 4, 5, 6). All adolescents obtained a KIDMED
score of 28 following the education. However, the dif-
ference between girls'nutrition knowledge scores in
pre- and after education period is statistically mean-

ingless in three questions (p>0.05). This case gives rise
to the thought that girls may have failed to adequately
comprehend some points. In the societies lacking ade-
quate and balanced diet, the nutrition problems are in-
evitable. One of the most important reasons of the in-
adequate and unbalanced diet in Turkey is considered
to be the fact that the individuals are not sufficiently
educated on nutrition and that they lack nutrition
knowledge (32). There is not any independent course
addressing the importance of healthy diet in school
programs in Turkey. Currently in Turkish primary
schools (1st=8th grade), nutritional programs are still
implemented with contributions from and the support
of the students’ families, without any government sup-
port. Food-hour is the time when students eat grab-a-
bite food (fruit, fruit juice, milk, ayran, sandwich, etc.)
during the 15-min break. While students are eating,
they are questioned about food. Other countries that
do not possess nutrition courses in their school pro-
grams may add a “nutrition” course in their programs
and to systematically educate children on healthy and
proper nutrition. Because, today, children and adoles-
cents tend to consume fast food, not paying attention
to the importance of healthy nutrition. Development
of healthy nutrition knowledge and habits will increase
the quality of life in individuals and offer them a qual-
ity aging.

The studies have shown that the Mediterranean
diet has an influence on prevention of many dis-
eases. The adherence to this diet which is based on
the dietary habits of the peoples living in the West
Anatolian coasts, Prince Islands, Crete and Greece,
Southern Spain, France and Italy is asserted to de-
crease the risks of neurodegenerative diseases (Parkin-
son and Alzheimer diseases), cardiovascular diseases,
metabolic syndrome, cancer (especially colon cancer
and breast cancer), type 2 diabetes, obesity, stroke,
inflammation, hypertension, intellectual disabilities
and depression (27, 33-43). A study conducted with
coeliac disease patients revealed that the daily diet of
these people had a low adherence to the Mediterra-
nean diet and that it could be beneficial to guide them
to follow the Mediterranean diet (44). Liese etc (45)
conducted a research in order to identify the impact
of dietary quality and way of nutrition on inflamma-
tion that can be observed in youth with Type 1 Dia-
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betes. KIDMED scores of youth were also evaluated
within the scope of this study. Findings indicated that
teens had a KIDMED score between 3-12 and that
a healthy way of nutrition leads to the avoidance of
inflammation in youngs, but has not the same impact
on youngs suffering from Type 1 Diabetes. Hernandes
etc (46) have examined the impact of children’s adher-
ence to Mediterranean diet on bone mineral content
and bone density. Children’s physical activity status
was also evalued within this process. Research results
showed that 82.4% of obese children had a low ad-
herence to Mediterranean diet. It has been concluded
that a good bone mass can be created through enagag-
ing in high or medium level of physical acitivities and
leading a life in adherence to the Mediterranean diet.
Another study examining the relationship between
Spanish adolescents’ adherence to the Mediterranen
diet and their academic achievement showed that the
Mediterranen diet along with a good quality of sleep
have a positive impact on school performance and
academic achievement (47).

Comparable to the rest of the world, quality of
life in Turkey is affected by factors like obese families,
obese children, cardiovas-cular diseases, Type-2 diabe-
tes, hypertension, psycho-social problems and cancer.
The entire population can benefit from a Mediterra-
nean diet and information and education about this
diet should be distributed and publicized. For instance,
the curriculum’s of educational institutions, including
kindergartens, should highlight the importance of
consuming olive oil, fruits, vegetables and wholegrain
cereals; balanced and sufficient nutrition; and of physi-
cal activity. The health benefits of a Mediterranean diet
are profound enough to warrant inclusion and promo-
tion, for the adoption of healthy eating habits by chil-
dren. With respect to its contribution to the protection
of human health, starting from the children in elemen-
tary schools, this diet should be taught to adolescents
as well as their parents, and be included in their cur-
riculum so that their awareness can be increased.

Governments at the regional, national and Eu-
ropean level should take prioritize raising, producing,
transporting and commercializing the foods that con-
stitute the Mediterranean diet: olive oil, fruits and veg-
etables, fish, cheese and yoghurt, nuts, cereals. Fami-
lies, also, should take responsibility for making the

healthiest choices when purchasing food for the home,
or at a restaurant (17).

Conclusion

Nutrition has an important influence on healthy
growth and development as of infancy and on preven-
tion of health problems. Nutrition and dietary habits
in children are essential to plan strategies aiming at
the improvement of health in long term in the adult
population (48-49). If an individual uses his/her
knowledge to make behavioral changes, it means that
such knowledge is promoting positive behaviors and
habits. This study determined the level of nutritional
knowledge amongst adolescents, and the extent to
which their nutritional habits are in accordance with
the Mediterranean Diet Quality Index. In our study,
it was observed that the nutrition knowledge of the
adolescents increased and that they comprehended the
characteristics of the Mediterranean diet following the
education on the Mediterranean diet and healthy nu-
trition. The Mediterranean diet is also considered to
set a good example regarding adequate and balanced
nutrition. With respect to its contribution to the pro-
tection of human health, starting from the children
in elementary schools, this diet should be taught to
adolescents as well as their parents, and be included
in their curriculum so that their awareness can be in-
creased. Proper nutrition habits may be developed in
children by popularizing the sales of fruits, vegetables,
dried nuts, milk and dairy products instead of pack-
aged processed foods in school canteens. The results of
this study have revealed that a systematical nutrition
education is efficient and beneficial for the individu-
als. In order to reform the wrong nutrition habits and
increase the knowledge level, it is essential to provide
children and adolescents with applied nutrition edu-
cation at every stage of education starting from pre-
school institutions and to sustain this education.
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Summary. Increased prevalence of hypovitaminosis D and the genesis of a myriad associated maladies among
a variety of population fractions have been a focus of the scientific community and health professionals. Pre-
sent cross-sectional study aimed at assessing the levels of serum 25- hydroxyvitamin D [25(OH)D] among
female university students (FUSs) in Pakistan. Students were recruited and evaluated for various socio-de-
mographic parameters including skin color, veil status, previous disease history, sun exposure and dietary
condition. Serum levels of 25(OH)D were determined and information on lifestyle variables were gathered
to ascertain vitamin D deficiency (VDD) and its correlates. Significant difference in serum levels of 25(OH)
D among females with dark skin (22 ng/ml) as compared to white skinned (35 ng/ml) subjects was noted
suggesting skin pigmentation as a contributory determinant for vitamin D deficiency. Similarly, the results
indicated low vitamin D levels among veil observing FUSs. Though, VDD has not been found to be severe
as 25(OH)D levels remained >18.0 ng/ml in all groups, however extreme caution is needed to improve these
concentrations to optimal levels. Speculation can be drawn from the results that VDD might be much higher
among illiterate population groups suggesting further research to ascertain prevalence of VDD among popu-
lations from varied socio-economic tiers in Pakistan.

Key words: vitamin D, South Asia, women, socio-economic, osteoporosis, serum 25-hydroxyvitamin D

Introduction

Significance of 25(OH)D, the circulating form of
vitamin D, has been well recognized as a fundamen-
tal factor for maintaining musculoskeletal health of
people of all ages (1). Evidence is available to suggest
vitamin D status of the populations to be linked with
several chronic disorders such as diabetes and vari-
ous types of cancers (2,3). Rickets and osteomalacia
among children and adults, respectively, are manifested
in severe VDD whereas increase bone loss and fracture
risk have been widely reported among individuals with
less severe deficiency (4).

Prevalence of VDD has been common among
people beyond ethnicity, age, gender, race, geographi-

cal boundaries signifying approximately one billion
people with low vitamin D worldwide (3,5,6). Levels
of serum 25(OH)D have been regarded as the most
reliable measure to gauge vitamin D status among all
population groups. Several studies substantiated a vari-
ability in setting the optimal levels of serum 25(OH)D
globally on account of ecological and socio-economic
variability, however; consensus of international experts
has been arrived at by pronouncing severe deficiency,
<12.5nmol/L: moderate deficiency, 12.5-25nmol/L:
mild deficiency, 25-50 nmol/L: insufficiency >50nmol/
L-75nmol/L and sufficiency >75nmol/L (7,8).
Ecological studies have corroborated the in-
creased prevalence of VDD among females of varied

age groups in Middle East and North African region
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(9). A recent study from Egypt reported 72% of the fe-
males in childbearing age as vitamin D deficient (10).
The researchers established observing veil and lack of
sun exposure to be the underlying causes for height-
ened VDD among females. Despite the availability of
ample resources and plenty of sunshine, many Euro-
pean populations are at the risk of VDD. In an ana-
logue study, researchers examined 824 elderly people
from 11 European countries and found 47% of women
having 25(OH)D levels <30 nmol/L (11). South East
Asian countries such as China, Japan, Hong Kong,
North and South Korea and Taiwan are not the excep-
tion with respect to vitamin D deficiency. Populations
from Nanjing and Beijing in China were shown to suf-
fer from VDD [25(OH)D <25 nmol/L) in winter and
fall, respectively (12).

Food Sources of Vitamin D are not abundant
thereby necessitating the consumption of vitamin D
fortified foods and supplements (12, 13). Fortification
of foods with Vitamin D and supplementation have
been widely recognized as means to override vitamin
deficiency especially in developing economies (12).
Evidence is available to confirm supplementation of
vitamin D to be extensively contributing in improved
bone mineral density leading to reduced risk of falls
and fractures among elderly (14, 15). Available in-
formation on the extent of the prevalence of VDD
amongst pregnant women in Pakistan signified sup-
plementation of vitamin D, as a viable strategy during
pregnancy. Researchers have recommended 400 IU to
600 IU as a reasonable dose during pregnancy (12).

High prevalence rates of VDD have been reported
in Pakistani women, but there is no reliable data from
Southern Punjab to rule out inadequacy of vitamin D
among female literate students. Earlier studies carried
out suggested VDD to be pandemic in Pakistan, how-
ever the researchers did not find any study typically fo-
cusing literate university female students’ community.
The primary objective of the study in question was to
test the hypothesis that VDD {(25(OH)D level, <15
ng/mL)} is prevalent among the literate female frac-
tion of Southern Punjab, and to identify correlation
with a range of VDD determinants such as skin color,
veil status, disease condition, sun exposure and dietary
condition.

Methods

Study population and design

This prospective observational study was con-
ducted at Bahauddin Zakariya University, Multan,
Pakistan. The study was approved by the ethical com-
mittee for research on human and animal subjects, Ba-
hauddin Zakariya University, Multan, Pakistan. Ap-
parently healthy female students (#=60) aged between
20-25 years were selected after preliminary screening
following predefined inclusion/exclusion criteria. The
criteria for inclusion in this study were non-smoker
and healthy university graduating female students.
Informed consent was solicited from the selected
participants and a detailed interview was conducted
on skin color, veil status, sun exposure, dietary hab-
its and previous disease history. Questions regarding
skin color include dark or white skin. Veil status was
inquired for complete body cover including face and
unveiled as face and forearm exposed. Information on
sun exposure was comprising length of time exposed
to sun during peak hours i.e., 11:00 to 13:30 hr with
open face and forearm. Dietary habits were evaluated
for consumption frequency of dairy products, fish, cal-
cium / vitamin D fortified foods, fast foods, tea, coffee
and carbonated beverages.

Serum 25-hydroxy vitamin D analysis

Fasting blood samples (5cc) were drawn from
the selected participants by professional nursing staff.
Samples were taken in vacutainer coated with clot-
ting activator and stored in refrigerator (4°C). Serum
was isolated from the stored samples by centrifugation
within an hour of sample collection. Serum 25-hydroxy
vitamin D concentration was measured using Enzyme-
Linked Immunosorbent Assay (ELISA) technique.
Ten microlitre 25(OH)D was pipetted in designated
wells of 96-well ELISA plate. Control and serum
samples (10 ul) were added to the well plate according
to the sampling plan. Freshly prepared working solu-
tion i.e., Biotinylated 25 (OH)D reagent was added to
each well. The contents of the well plate were manually
mixed by gentle shaking for 30 sec and the plate was
incubated in dark chamber for 90 min. Washing of the
plate contents was performed twice with wash buffer
(300 pl). Two hundred microlitre conjugate was pipet-
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ted in each well subsequent to washing. Contents of the
well-plate were incubated for 30 min at 25°C. Second
washing was performed with washing buffer (300 pl).
Two hundred microlitre TMB substrate was added in
each well and the plate was again incubated for 30 min
at 25°C. Stop solution (50 pl) was added to the wells
to stop enzymatic reaction. Absorbance was measured
on ELISA reader at 450 nm within 10 min of adding
stop solution to the well. Concentration of 25(OH)D
in each sample was calculated by plotting absorbance
values in standard curve. Cut-off values of 25 (OH)
D were established as severe deficiency, <12.5 nmol/L:
moderate deficiency, 12.5-25 nmol/L: mild deficiency,
25-50 nmol/L: insufficiency >50 nmol/L-75 nmol/L
and sufficiency >75 nmol/L (7,8).

Statistical analysis

The Statistical Package for Social Sciences, SPSS
(release 25.0, standard version, copyright© SPSS), was
used for data analysis. Descriptive analysis was done
for demographic variables and proportions were de-
termined. Univariate analyses and ANOVA tests, were
performed among subjects for skin color, veil wearing,
sun exposure, dietary conditions and pathological con-
ditions. The association of serum 25(OH)D concen-
trations between these 5 groups were studied by lin-
ear regression and correlation. p-value less than 0.05
(2-sided test) was considered statistically significant.

Results and Discussion

Data presented in Table 1 depict a mean concen-

tration of 25(OH) D level ranging from 25 to 27 ng/

ml among five groups (Table 1). Skin pigmentation
has been shown to play a seminal role in raising serum
25(OH)D among population belonging to non-western
regions. Evidence is available to suggest higher preva-
lence of VDD among dark skinned populations espe-
cially from South Asian and African regions (16-18).

Our study confirmed the results of foregoing
studies reporting a significant difference in serum
25(OH)D levels among female university students
i.e., 22 and 35 ng/ml among dark skinned and white
skinned female students, respectively (Table 2). These
finding are a proxy of skin pigmentation to be one of
the contributory factors for increased 25(OH)D levels
among adolescents and girls of child bearing age and
are supported by evidence from literature (19).

Non-observance of veil in most of the Muslim so-
cieties is generally grinned and grimaced at as a non-
religious practice. Resultantly, Muslim females have to
observe veil either by covering the whole body includ-
ing face or sometimes with only face, arms and feet ex-
posed. This practice generally leads to reduced or sub
optimal levels of serum 25(OH)D among females of
all age groups in Pakistan. Current study confirms re-
duced levels of 25(OH)D i.e., 22 ng/ml among FUSs
observing veil by covering whole body including face
as compared to 25(OH)D (35 ng/ml) among those
having some parts of the body exposed to sun (Table
2). Upshots of the present study are in line with the
findings of several researchers in terms of veil (Pur-
dah) being corollary of increased prevalence of VDD
among South Asian populations (20, 21).

Vitamin D serum concentrations have been found
to be drastically varying under various disease condi-
tions. Amital et al. (22) demonstrated a significant

Table 1. Descriptive statistics for serum 25(OH)D levels (ng/ml) among female university students aged 20-25 years

N* Min. Max. Mean Std. Dev
Skin Color 60 18.00 45.00 26.12 6.66
Veil Status 60 18.00 45.00 26.79 6.93
Disease Status 60 18.00 41.00 25.92 6.38
Sun Exposure 60 17.90 40.00 25.72 6.22
Dietary Condition 60 18.00 39.00 25.00 6.02

* Number of participants




330

S. Akhtar, T. Ismail, S. Zafar, et al.

Table 2. Descriptive statistics for serum 25(OH)D levels (ng/ml) among female university students aged 20-25 years (sub-groups)

N Mean SD Min. Max. Total (%) P CI(95%)

Upper Lower

Skin Color DS 42 22.4 2.73 18.0 29.1 70.0 >0.0001 21.35 23.44
WS 18 34.8 4.60 29.0 45.0 30.0 33.23 36.43

Veil Status WV 38 22.1 2.70 18.0 29.3 63.3 >0.0001 21.10 23.17
NV 22 34.8 3.91 29.8 45.0 36.7 33.47 36.19

Disease Status WD 39 21.9 2.54 18.0 26.8 65.0 >0.0001 20.94 22.86
ND 21 34.4 2.80 30.6 39.0 35.0 32.65 35.99

Sun Exposure Mi.E 42 22.2 2.75 17.9 27.2 70.0 >0.0001 21.26 23.20
Mx.E 18 33.9 3.97 28.0 40.0 30.0 32.37 35.34

Dietary Condition PVD 40 22.1 3.05 18.0 28.0 66.7 >0.0001 21.04 23.21
RVD 20 33.5 4.10 28.4 41.0 33.3 31.98 35.05

* Number of participants: DS=Dark Skin: W8=White Skin: WV=With Veil: NV=No Veil: WD=With Disease: ND=No Disease: MiE=Min.
Exposure: MxE=Max. Exposure: PVD=Poor Vit.D: RVD=Rich Vit.D: SD=Standard Deviation: CI=Confidence Interval

negative correlation between the serum concentration
of vitamin D and the standardized values (z-scores) of
disease activity scores. Likewise, varying level of vita-
min D have been implicated with a variety of diseased
conditions and are considered to be a causal factor for
the development of CVD (23), statin-associated my-
algia (24), breast cancer (25), tuberculosis (26) and
asthma (27). Visible difference in serum 25(OH)D
levels were noticed among FUSs with diseased and
non-diseased heath status (Table 2). Significantly
higher concentration of vitamin D levels i.e., 34ng/ml
among healthy subjects were observed while vitamin
D concentration remained much lower i.e., 22 ng/ml
in female subjects who had experienced some disease
conditions suggesting the impact of optimal levels of
25(OH)D in maintaining good health.

Several studies demonstrated the role of sun expo-
sure and diet as substantial contributory factor to main-
tain optimal levels of 25(OH)D, however these studies
were not directed to find out vitamin status of the edu-
cated females studying at University level where aware-
ness on the role of vitamin D in health were supposed
to be higher as compared to the normal population with
reduced literacy rates. We concluded that dietary sourc-
es of vitamin D and sun exposure have positive impact
on avoiding vitamin D deficiency. Present results cor-
roborated the longstanding believe in sun exposure as a
fundamental component for acquiring elevated vitamin

D levels. Diets rich in vitamin D have also been regard-
ed a good approach to attain suflicient amount of vita-
min, however food alone does not meet the increased
needs of vitamin D. Therefore, fortification of food has
been widely recommended and accepted approach to
combat vitamin deficiency in areas and situations where
sun exposure does not suffice the needs for vitamin such
as genetic factors, age, latitude of the country of resi-
dence, life styles and chronic diseases.

Viewing at the extent of sunshine and weather
conditions in Pakistan with latitude 24° 35 North
and longitude 61° East to 78° East, Southern Punjab
has a tropical climate with low humidity, in summer
its temperature rises up to 45-48°C and in winter it
has minimum temperature 4-5°C. So, intensity of ul-
tra violet B radiations (UVB) radiations is very high
in comparison with the European countries. Despite
these favorable weather conditions, high prevalence
of vitamin D deficiency has been reported in Pakistan
(28). Inadequate exposure of sun (UVB) and or vita-
min D supplements may affect vitamin D status (29).
Pakistan is among the tropical countries where sun is
drenched and possibility for the production of vitamin
D through UVB throughout the year is higher. Never-
theless, National Nutritional Survey of Pakistan (30)
shows that Pakistan is also a victim of high prevalence
of vitamin D deficiency. Sunlight exposure provides
90-95% of vitamin D, but depends on latitude, altitude
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and pollution. Our finding confirmed that University
students aged 20-25 years who were in habit of expos-
ing their body to sun were able to experience optimum
levels of 25(OH)D (34 ng/ml) as compared to those
observing veil with little or no exposure to sun having
25(OH)D up to 22 ng/ml (Table 2).

The correlation was tested among the param-
eters to evaluate the influence of one parameter on
the other one. The skin color showed negative correla-
tion with the veil (p<0.123, ~=-0.201), dietary condi-
tions (p<0.508, 7=-0.087) and sun exposure (p<0.082,
r=—0.226) but weak correlation was found with dis-
ease conditions (p<0.029, 7=0.334). Other groups i.e.,
veil, dietary and sun exposure have highly significant
(p<0.001) positive correlation with each other but dis-
ease condition showed the negative correlation behav-
ior with veil (-0.186), dietary habits (-0.337) and sun
exposure (-0.256) (Table 3).

Conclusions

VDD remains to be a global issue of public health
significance. Resource constrained economies are more
inflicted with vitamin deficiency owing to a variety of
reasons important being poverty, lack of awareness and
poor health facilities. Literature confirm high preva-
lence of VDD in Pakistan that distresses all population

segments. Reports are available to demonstrate VDD
to be extremely pervasive among various population
groups representing skin pigmentation, sex, age, socio-
economic status, urban and rural folk, veil and non-
veil observing females and those consuming vitamin
D deficient diets. However, little was known about the
magnitude of the prevalence of vitamin D among edu-
cated young females in Pakistan. Our study on FUS’s
validated that awareness might have some role to over-
power vitamin deficiency as tested groups for vitamin
D status with limiting factors like dark skin, veil ob-
servance, diseased conditions, restricted sun exposure
and consumption of diet poor in vitamin have insuf-
ficient levels of 25(OH)D suggesting that education
and awareness might be an instrumental determinant
for maintaining optimal vitamin D levels. It seems im-
perative that public is to be educated on the role of vi-
tamin D in health to avoid the complication of vitamin
D insufficiency and deficiency by exploiting optimum
sunlight exposure and following life style changes to
avert nutritional deficiencies.
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Table 3. Correlation among groups female university students aged 20-25 years based on various parameters to assess serum 25(OH)

D levels (ng/ml)
Skin Veil Dietary Sun Disease
Color Status Status Exposure Status
Skin Color Pearson Correlation 1 -0.201 -0.087 -0.226 0.290
Sig. (2-tailed) 0.123 .508 .082 0.069
Veil Status Pearson Correlation -0.201 1 0.787** 0.679™* -0.186
Sig. (2-tailed) 0.123 0.0001 0.0001 0.252
Dietary Pearson Correlation -0.087 787 1 0.712™ -0.337*
Status Sig. (2-tailed) 0.508 0.0001 0.0001 .034
Sun Exposure Pearson Correlation -0.226 0.679™ 0.712** 1 -0.256
Sig. (2-tailed) 0.082 0.0001 0.0001 0.111
Disease Status Pearson Correlation .0.290 -0.186 -0.337* -0.256 1
Sig. (2-tailed) 0.069 0.252 0.034 0.111

™ Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Summary. The aim of this study was translating and adapting the SFLQ to Turkish and evaluating the valid-
ity and reliability for adults in Turkey. In accordance with the purpose of the study, a 2-part questionnaire
was prepared. The first part focused on the sociodemographic characteristics, including age, sex, and ques-
tions that determine food label reading habits. The second part consisted of the Newest Vital Sign (NVYS)
test, Turkey Health Literacy SCALE-32 (TSOY-32) and Short Food Literacy Questionnaire (SFLQ). The
construct validity of the SLFQ was assessed using factor analysis. The Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy was 0.811. Bartlett’s test of sphericity was significant (X2=841.958, df=66; p<0.001). A
Scree plot and eigenvalues determined that one factor should be retained, which accounted for 32.01% of the
variance. The questionnaire factor loadings varied between 0.43 and 0.64. Internal consistency was assessed by
calculating Cronbach alfa, and the value was 0.803. There was a positive relationship between SLFQ, TSOY-
32 and NVS (r=0.531, p<0.001; r=0.294, p<0.001). As a results of this study, it can be said that SLFQ is a

valid and reliable measurement tool, therefore it can be used to describing food literacy among Turkish adults.

Key words: food literacy, validation, health literacy, nutrition

Introduction

Nutrition knowledge is one of the factors, which
affects food behaviors and healthy lifestyle (1). How-
ever, the food literacy includes skills we have about
food choice, food consumption, food preparation and
understanding of food effects on human body. It is
defined by the experts “the relative ability to basically
understand the nature of food and how it is important
to you and how able you are to gain information about
food, process it, analyze it and act upon it”(2). Food
literacy has the advantage of improving community
health such as health literacy, therefore understand-
ing, describing and measuring adults’ food literacy
level may help for intervention to population (3-5). It
is new trend and there is not enough study on food

literacy effect of human health, even so it is shown that
food literacy correlated with healthy food consump-
tion (6).

Non-communicable disease are the most com-
mon health problems such as obesity, heart disease are
related with diet (7). Enhancing lifestyle is depend on
physical activity and what we consuming and during
life. It has shown that nutrition education has posi-
tive effects of consuming healthy food and well-being
(8,9). Food literacy is a new concept to describe food
well-being and a way to make healthy community. De-
spite there is not enough study focus on adult food lit-
eracy, adults’ food behaviors has major effects on their
children’s choices and education and how they will act
in the future, because of this it is important to target
parents (10). However, there are limited studies on this
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topic, most of the researches focus on adolescent’s food
literacy and most of the intervention studies focus on
school children (9, 11-13).

“A short food literacy questionnaire (SFLQ) for
adults” is first the instrument to measure food literacy
among adults (14). This form developed by Krause et
al. in Switzerland. It is short, practical and useful for
public health, SFLQ is developed for Swiss popula-
tion, although it could be used for other countries
with adaptation to country profile. Food literacy have
complex components, even though this questionnaire
focuses on the skills and the abilities for healthy food
choices (2, 14, 15). This might be practice to measure
adults’ food literacy and rapid intervention to improve
nutrition abilities.

The objective of this study was to translate and to
adapt the SFLQ to Turkish and to evaluate the validity
and reliability for adults in Turkey.

Methods

Study Group and Procedure

The methodological study was carried out in Har-
ran University School of Health Vocational School be-
tween December 2017 and January 2018 in Sanliurfa.
The study was reviewed and approved by the Harran
University Medical Faculty Ethics Committee and
Health Vocational School administration. In terms of
academic use of the scale, required permission was ob-
tained for the responsible researcher.

The criteria for inclusion in the study were to be
between age 18-30, to accept participation in the study,
to answer more than 90% of the questionnaire form.
The sample size was calculated as 300 people based on
the statement “sample size should be 10 to 20 times
the number of items in the study questionnaire” (16).
All the students who participated in the study were in-
formed about the study and their written approval were
obtained. 148 people who don’t accepting to participate
in the study, being absent when the survey was practiced,
and not answering 90% of the questions in the survey
were removed from the study group. Finally, the study
was conducted with 308 (67,5%) university students.

Due to the adaptation of the scale from differ-
ent languages and cultures, the validity and reliability

study has been carried out in two stages. In the first
stage, the validity of language and coverage, in the sec-
ond stage construct validity, concurrent criterion valid-
ity, internal consistency and test-retest reliability were
evaluated.

Stage 1: In accordance with the translation-back
translation method, the GSOY Scale were translated
into Turkish by two different language experts. Then
the Turkish form, which was formed by the co-deci-
sion of the two experts, was translated into English by
another language expert. For the content validity of the
Turkish form, it was presented to 10 experts (an acad-
emician doctor, 7 doctors, 2 nutritionist). They were
asked to assess the items in four groups: “essential”,”
somewhat convenient - the revision of the item is re-
quired”, “ It is quite appropriate - but minor changes
are necessary,”, or “unnecessary”. The content validity
index of items in the questionnaire was 0.67.

Stage 2: Afterwards, a group of 10 students were
tested for clarity by applying GSOY Scale and feed-
back was obtained. The items were understood by the
students and no change was requested. After the pilot
study, scale was reapplied to 40 students selected from
308 students with an interval of three weeks to evalu-
ate the test-retest reliability

Data Collection Tools

In accordance with the purpose of the study, a
2-part questionnaire was prepared. The first part fo-
cused on the sociodemographic characteristics, includ-
ing age, sex, and questions that determine food label
reading habits. The second part was consisted of the
Newest Vital Sign (NVS) test, Turkey Health Liter-
acy SCALE-32 (TSOY-32) and Short Food Literacy
Questionnaire (SFLQ) (14, 17, 18).

SFLQ was developed by Krause et al (14). This
scale which covered crucial elements of nutrition lit-
eracy and food literacy definitions has 12-item ques-
tionnaire of four- or five-point Likert type. For evalua-
tion, a summary score was calculated that ranged from
7 to 52; the higher score shows the better food literacy.
Cronbach’s alpha value of SFLQ was 0.82.

TSOY-32 has been developed by Okyay et al.
on the basis of the conceptual framework of the Eu-
ropean Health literacy Scale study (17). This self-re-
porting scale was developed to assess people’s health
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literacy over fifteen years of age with the composi-
tion; four-point Likert-type of 32 items. According
to score, TSOY-32 was categorized in four categories;
inadequate health literacy (0-25), problematic-limited
health literacy (>25-33), adequate health literacy (>33-
42), excellent health literacy (>42-50).

The NVS is an evidence-based health literacy
screening tool that includes a standardized Nutrition
Facts label and six accompanying questions, requires
basic reading and numeracy skills (18). The ability
of a person to read and analyze a nutrition label has
been noted to parallel the conceptual and analytic
skills, which are needed to understand the majority of
health-related instructions. NVS is suitable to be used
as a quick screening test for limited literacy in primary
health care.

Analysis

Factor Analysis

Exploratory factor analysis was calculated by us-
ing a principal factor method with varimax rotation to
evaluate the scale’s construct validity. Factor analysis
adequacy was assessed by applying the Kaiser-Meyer-
Olkin (KMO). The KMO result was >0.50, and factor
analysis was performed. All the items exhibited factor
loadings of >0.40 in the analysis, so there was no need
to remove items (19). According to the factor load-
ings obtained from the factor analysis, items pertained
to a subdimension according to their maximum fac-
tor weight. One dimension was identified by the factor
analysis.

Internal Consistency

Cronbach a coefficient was calculated to evaluate
the scale’s internal consistency, and coefficients were
also calculated for the item-total correlation and for

the item elimination. Items which were greater than
0.30 of the total item correlations were considered reli-

able. None of the items gave values less than 0.30 (20).

Test-retest reliability

Test-retest reliability coefficient was calculated
to evaluate the scale’s stability over time. The level of
agreement between responses at test and retest was
measured by using Spearman rank correlation coeffi-
cient.

Statistical Analysis

SPSS version 21.0 for Windows (SPSS Inc.,
Chicago, IL, USA) was used for data analysis. The de-
mographic characteristics of the study group were re-
ported using descriptive statistics (frequencies, propor-
tions, mean+SD, Min-Max, median and interquartile
range 25%-75% (IQR 25-75)). Initially, the normality
of the total scores was tested using the Kolmogorov-
Smirnov normality test and graphs. Therefore, the
median scores were compared using Kruskal Wallis
and Mann-Whitney U tests. The level of agreement
between responses at test and retest was measured by
using Spearman rank correlation coeflicient.

Results

A total of 308 student were included in this study.
The mean age was 19,94+2,42 years old and 28.2%
of the participants were male. Students’ age (r=0,027;
p=0,642) and gender (Z=0,003; p=0,998) were not
significantly associated with SFLQ _score. 85 students
(27.6%) reported that they rarely read food labels. In
this study, the mean SFLQ score increased with the in-
crease in food label reading habit (p<0,001). The distri-
bution of the SFLQ scores of the study group accord-
ing to the food label reading habits is given in Table 1.

Table 1. The distribution of the SFLQ scores of the study group according to the food label-reading habits

N (%) Mean+SD Min.-Max  Median IQR25-75 TestKW  p
Food Label Reading habit presence
Rarely-non 85(27,6)  26,32+8,34 9,0-50,0 27,00 19,4-32,0
Sometimes 115(37,3)  27,78+7,85 9,0-46,4 27,40 22,0-33,0 22,109 <0,001
Often-very 108 (35,1)  31,83+7,74 14,0-51,0 31,20,00 26,0-37,5
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Factor Analysis

The construct validity of the SLFQ was assessed
by using factor analysis. The Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy was 0.811. Bar-
tlett’s test of sphericity was significant (X2=841.958,
df=66; p<0.001). A Scree plot and eigenvalues deter-
mined that the factor accounted for 32.01% of the
variance should be retained. The questionnaire factor
loadings varied between 0.43 and 0.64.

Internal Consistency

Internal consistency was assessed by calculating
Cronbach a and the value was 0.803. The deletion of any
item from the scale produced Cronbach a values that
ranged between 0.77 and 0.79 The corrected item total
correlation coefficient ranged between 0.32 and 0.52.
The Results of Reliability Analysis, and Factor Loading
of the SLFQ Items are given in Table in Table 2.

Test-Retest Reliability

Three weeks later, the questionnaire was conduct-
ed again to 48 student. A high positive correlation was
observed between the total scores of the 2 applications
using Spearman rank correlation analysis (r: 0.808,
P<0.001). The average score on the first evaluations

was 40,89+6,86 while the average score on the second
evaluations was 42,61+7,56.

Hypothesis-testing validity

The hypothesis was established that students with
higher TSOY-32 and NVS scores would get higher
SLFQ scores. 42 students (13,6%) had inadequate
health literacy. As the level of health literacy increased,
SFLQ total score increased (<0,001). There was a posi-
tive relationship between SLFQ, TSOY-32 and NVS
(r=0.531, p<0.001; r=0.294, p<0.001). The distribution
of SLFQ scores obtained from the students’ health lit-

Table 2. The results of reliability analysis, and factor loading of the SLFQ Items

SLFQ Items 1 2 3
1)  When I have questions on healthy nutrition, I know where I can find information on this issue 0,563 0,436 0,779
2) In general, how well do you understand the following types of nutritional information?
(A) Nutrition information leaflets
(B) Food label information
(C) TV or radio program on nutrition 0,633 0,517 0,780
(D) Oral recommendations regarding nutrition from professionals.
(E) Nutrition advice from family members or friends
3) How familiar are you with the Turkey Ministry of Health Food Pyramid? 0,445 0,347 0,787
4)  Iknow the official Turkey Ministry of Health recommendations about fruit and vegetable 0,441 0,348 0,790
consumption
5) Iknow the official Turkey Ministry of Health recommendations about salt intake 0,529 0,427 0,781
6) 'Think about a usual day: how easy or difficult is it for you to compose a balanced meal at home? 0,430 0,321 0,789
7)  In the past, how often were you able to help your family members or a friend if they had 0,575 0,464 0,778

questions concerning nutritional issues?

8)  There is a lot of information available on healthy nutrition today. How well do you manage to

choose the information relevant to you?

0,597 0,468 0,776

9  How easy is it for you to judge if media information on nutritional issues can be trusted?

0,625 0,503 0,772

10) Commercials often relate foods with health. How easy is it for you to judge if the presented

associations are appropriate or not?

0,625 0,504 0,772

11) How easy is it for you to evaluate if a specific food is relevant for a healthy diet?

0,642 0,515 0,771

12) How easy is it for you to evaluate the longer-term impact of your dietary habits on your health?

0,622 0,500 0,772

Cronbach a: 0.801

1: Factor Loading, 2: Corrected Item Total Correlation, 3: If Item Deleted Cronbach a.
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eracy levels and correlation values of the SLFQ with
the NVS are given in Table 3, 4.

Discussion

Construct validity refers to whether a scale or test
measures the construct adequately. Factor analysis is a
method used commonly for evaluating construct valid-
ity (20). In this study, the KMO test value was found
0,811. The KMO test result indicated that the SLFQ
was reliable, and the Bartlett test result was found sta-
tistically significant, which means that the structure of
the SLFQ was suitable for factor analysis (21).

Factor loadings of 0.10 were accepted as low, 0.30
as moderate, and values of 0.59 or above are considered
high. A high factor loading showed that the item was a
valid indicator of the related factor (21). In the current
study, it was observed that the factor loading was 0.441
for one item and 0.445 for another item. The rest of the
items were greater than 0.5. As a result, the scale could
not be separated into components and had a single di-
mension. These results showed that construct validity
of the questionnaire was sufficient. Our results similar
with the SLFQ Swiss version, they also had minimum
factor loading 0.40 and contribution of factor loading
was similar in both study (13). The SLFQ is currently
developed and there is no other study on this scale. Al-
though our findings show that scale has similar results
with Turkish version, in time new studies will show us
factor loading in different populations.

Cronbach’s a coeflicient, which represents inter-
nal consistency reliability, should be higher than 0.70
(22). Cronbach’s a coefficients for the SLFQ were
0.803 for the entire questionnaire and greater than
0.771 for if item deleted Cronbach’s a (Table 2), which
implies that the questionnaire exhibited considerable
reliability. This result indicates that the items in the
questionnaire are consistent with each other and the
items questionnaire contained measured the same
characteristic.

Test-retest reliability refers to the correlation coef-
ficient obtained for any variable under similar conditions
and after a certain time interval. The test-retest scores
less than 0.80 indicated that the participants did not
answer the items when they were retested (23). In our
study, results of the SLFQ supported the literature and
showed that the scale items did not change over time.

Congruent validity was also confirmed via its
significant correlation with the SLFQ and NVS. The
NVS was one of the instrument to measure the health
literacy in adults, which was quickly feasible and ac-
ceptable (24, 25). Understanding of healthy food and
nutrition literacy associated with the NVS, therefore
we used to compare between NVS and SLFQ score
(26). 35.1% of participants had adequate literacy and
significantly highest SLFQ_ score. In addition, this
showed that SFLQ was associated with the abilities
for healthy food choice as it claimed (13).

One of the hypotheses tested in the study was the
level of general health literacy correlated with SLFQ.
scores. In support of the hypothesis, it was found that

Table 3. The distribution of SLFQ scores obtained from students according to health literacy level.

N (%) Mean+SD Min.-Max Median IQR25-75  Test KW P
TSOY-32
Inadequate Health Literacy 42 (13,6) 23,98+6,44 14,0-44,20 23,90 18,2-27,4
Limited Health Literacy 96 (31,2) 25,46+6,83 9,20-45,6 25,00 23,3-30,4 78965 <0.001
Adequate Health Literacy 113 (36,7)  29,76:7,83 9,0-50,0 30,40 25,4-35,8 ’ ’
Excellent Health Literacy 57 (18,5) 36,07+7,00 19,8-51,0 36,40 31,4-41,4
Table 4. Correlation values of the SLFQ with the NVS
Correlation values with SLFQ score
Mean+SD Min.-Max Median  IQR 25-75 r P
NVS 2,53+1,41 0,0-6,0 2,00 2,0-3,5 0,294 <0,001
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general health literacy level was positively correlated
with SLFQ scores (r=0.531, p<0.001). Similarly, posi-
tive correlation was found in the original scale study
(r=0.294, p<0.001).

Consequently, it can be said that SLFQ is a valid
and reliable measurement tool as a result of the con-
ducted analyzes. However, it should be considered
that the study group was consist of university students.
Therefore, it is important to conduct studies on differ-
ent samples for the validity and reliability of the scale.
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Evaluation of obesity in university students with neck
circumference and determination of emotional appetite
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Summary. Objective: In this study, it was aimed to evaluate obesity in university students with neck circumfer-
ence and other anthropometric measurements and to determine their emotional appetite. Mezhod: The study
was conducted within the scope of Scientific Research Projects Coordination Unit of Kirikkale University in
June-December 2017 in June-December 2017 term and 4873 students were reached. A questionnaire consist-
ing of descriptive information and emotional appetite scale was applied to students and their obesity status
were determined by taking anthropometric measurements. Resu/ts: Students consist of 56.3% females and
43.7% males. Mean body mass index (BMI) is 23.62+3.03 kg/m? in males and 21.66+3.08 kg/m? in females
(p<0.001). Mean neck circumference is 37.50+2.49 cm in males and 32.18+3.51 cm in females (p<0.001).
According to students’ BMI, 18.5% are overweight and obese, to neck circumference 36.6% are obese, and
to waist circumference 22.4% are in the risk and high-risk group. 65.8% of males and 19.4% of females are
obese according to neck circumference (p<0.001). Waist circumference/height ratio of males is 0.478+0.054
while that of females is 0.452+0.053. Central obesity was observed in 30.2% of males and 16.3% of females
(p<0.001). A positive correlation was found between body weight, BMI, waist circumference, wrist circum-
ference, waist/height ratio and neck circumference. Emotional appetite status of students and values of total
positive scores are different from others in at least one of BMI groups (x*=14.503; p=0.002). Total positive
scores of thin students are higher than those who are overweight and obese (p<0.001). Total score in negative
emotions/conditions is high in students who are obese according to neck circumference (Z=4.539; p<0.001).
In negative and positive emotions/conditions, median score of total emotional appetite scale of males is
higher than that of females (p<0.001). Conclusion: According to neck circumference, it is determined that
obesity more common in males than females, males’ appetites increase more than females’ in positive and
negative situations, and overweight and obese students exhibit more eating behaviour when they experience
negative emotions.

Key words: neck circumference, obesity, emotional appetite, university students

Introduction amination anxiety (1). In this period, nutritional pref-
erences may change with the orientation towards fam-

The university period is a period in which young  ily-independent eating habits, risky behaviours related
individuals have intense positive and negative feelings ~ to nutrition, decrease in physical activity and insuf-
due to various environmental and social factors and ex- ficient and unbalanced nutritional states can be seen,

*This study has been partly presented as a paper at the 1* International Congress on Sports, Anthropology, Nutrition, Anatomy and
Radiology (SANAR 2018), May 3-5, 2018, Nevschir/Turkey.



340

F.N. Kiling, B. Cakir, S.E. Durmaz, et al.

symptoms of eating disorders can occur in students,
due to emotional eating behaviour and incorrect body
perception (2-5). It is stated that the emotional eating
behaviour, carried out by various researchers, in order
to cope with negative emotions has been examined in
individuals with different body weights and that food
consumption of individuals is affected by positive and
negative emotions and conditions (6-7).

In determining obesity, many simple and practi-
cal methods such as height, body weight, BMI, waist
circumference, waist circumference/hip circumference
ratio are used (8). Among these methods, BMI is the
most frequently used method to distinguish under-
weight, normal, overweight and obese individuals (9).
In addition to determining overweight and obesity, the
measurement of neck circumference shows a strong
correlation with visceral obesity and today, determining
abdominal obesity is seen as an optimal measurement
instrument in the diagnosis of metabolic diseases and
other chronic diseases associated with obesity (10, 11).

The aim of this study was to evaluate obesity with
neck circumference and other anthropometric meas-
urements in students of Kiritkkale University and to
determine the emotional appetite of the students.

Materials and Methods

The research was conducted at Kirikkale Univer-
sity in the 2016-2017 spring /2017-2018 fall semes-
ters with the support of the Scientific Research Project
Coordination Unit (BAP:2017/45). The sampling size
of the study was calculated as at least 2976 students
and 4873 students were reached at the end of the
study. Foreign students (having different eating hab-
its) and students of the Department of Nutrition and
Dietetics (because they have knowledge of nutrition)
are not included in the study. The number of sampling
was determined by stratified cluster sampling method
and the students were taken into the study based on
volunteerism. The students who participated in the
study were informed about the study and their written
consent was obtained. Students were asked questions
about their own identifying-information about general
characteristics and eating habits with a questionnaire
developed by Nolan et al. (7) consisted of an emotion-

al appetite scale was applied. The emotional appetite
scale (Emotional Appetite Questionnaire (EMAQ)) is
a 22-item likert-type 9-point scoring system designed
to evaluate emotional eating. The validity and reliabil-
ity of the scale of Turkish version were conducted by
Demirel et al. (12), and it was shown to be a reliable
measurement instrument. It is based on Likert type 9
point scoring system. Participants score less (1-4), the
same (5) and more (6-9) as the effect of the expressions
on their appetite in each item. The presence of emo-
tional eating is evaluated in negative/positive emotions
(14 items) and negative/positive conditions (8 items).
The sum of negative emotions and negative conditions
scores state total negative EMAQ score and the sum of
positive emotions and positive conditions scores state
total positive EMAQ score. There are no cut-off point
related to emotional eating. The scale assesses the pres-
ence of emotional eating negative and positive emo-
tions and conditions.

students
(height, body weight, waist circumference, neck cir-

Anthropometric measurements  of
cumference, wrist circumference) were determined.
Waist circumference (WC), neck circumference (NC)
and waist-to-height ratio (WHtR) were used in deter-
mining abdominal obesity. BMI was evaluated as fol-
lows; <18.5 kg/m? underweight, 18.5-24.9 kg/m? nor-
mal, 25.0-29.9 kg/m? overweight, 230.0 kg/m?* obese
(13). Waist circumference was considered as risk when
280 cm in females and 294 cm in males; as high risk
when >88 cm in females and 2102cm in males (14).
The neck circumference was evaluated as obesity when
237 cm in males and 234 cm in females (15). Height
to wrist circumference ratio (H/WrC) was evaluated
to body frame as small when <10.9 in females, <10.4 in
males, as medium when 10.9-9.9 in females, 10.4-9.6
in males, as large when <9.9 in females, <9.6 in males
(16). For waist-to-height ratio, 0.5 was considered as
threshold value, >0.5 was considered as central obesity
(17). All measurements were made in accordance with
the technique (18).

For statistical analysis and calculations, the IBM
SPSS Statistics 21.0 (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, Version 21.0. Armonk,
NY: IBM Corp.) program was used. Statistical sig-
nificance level was accepted as p<0.05. The distribu-
tion of continuous variables in the study such as age,
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BMI, EMAQ scores etc. were examined by normal-
ity graphs and Shapiro Wilk test. These variables are
expressed as mean * standard deviation (mean * sd)
and median (minimum-maximum). Categorical vari-
ables such as gender and parents’ educational status are
shown in numbers and percentage (%). In the analy-
ses, Mann Whitney U test was used to compare gen-
der and neck circumference according to the number
of groups while Kruskal-Wallis analysis was applied
in comparison of EMAQ scores according to BMI
groups and breakfast frequency. After Kruskal-Wallis
test, Bonferroni-Dunn correction was applied as post-
hoc test. The correlation between categorical variables
was analysed by chi-square tests. The relation between
neck circumference and some anthropometric meas-
urements in gender subgroups was evaluated by Spear-
man rho coefficient.

Results

In this study, 56.3% (n=2742) of the students
were female, 43.7% (n=2131) were male, 50.1% stayed
at dormitories and 48.4% allocated a monthly budget
of <200 Turkish liras (TL) for nutrition. It was deter-
mined that 31.9% of the students exercise and 6.0%
did not have breakfast (Table 1).

The mean age of the students was 20.58+1.86
years, the mean BMI was 23.62+3.03 kg/m? for males
and 21.66+3.08 kg/m* for females (p<0.001). The
mean NC is 37.50+2.49 cm in males, 32.18+3.51 cm
in females and the NC of males is higher than females
(p<0.001). 65.8% of males and 19.4% of females are
obese according to their NC (p<0.001). According to
WC measurements, while 10.3% of male students are
at risk and 4.6% are at high risk, 12.3% of female stu-
dents are at risk and 7.0% are at high risk (p<0.001).
According to the H/WrC, 43.8% of the students have
medium body frame and 30.2% of the males and 16.3%
of the females have central obesity (p<0.001) (Table 2).

In male and female students, there was a positive
correlation between neck circumference measurement
and body weight, BMI, waist circumference, wrist cir-
cumference, waist/height (Table 3).

In both negative and positive emotions and
conditions, total emotional appetite median score of

Table 1. Descriptive characteristics of students

Characteristics n (%)
Gender
Female 2742 (56.3)
Male 2131 (43.7)
Accommodation
With family 883 (18.0)
In dormitory 2445 (50.1)
In a house with friends 1137 (23.2)
With relatives /acquaintances 51(1.0)
In a house alone 223 (4.6)
Other 154 (3.1)
Monthly total income (TL)
<299 256 (5.2)
300-499 1508 (30.8)
500-999 2179 (44.5)
1000-2000 789 (16.1)
>2000 164 (3.3)
Money spared to nutrition (TL)
<200 2366 (48.4)
201-400 1756 (35.9)
401-600 557 (11.4)
601-800 136 (2.8)
>800 78 (1.5)
Status of exercise
Does exercise 1553 (31.9)
Does not exercise 3322 (68.1)
Frequency of exercise
Everyday 447 (28.8)
Once in a week 220 (14.2)
Several times a week 802 (51.6)
Several times a month 84 (5.4)
Faculty
Medical/Dental/Health Sciences /Veterinary/ 922 (18.9)
Sports Sciences
Law/Economics and Administrative Sciences 1568 (32.1)
Educational Sciences/ Letters/ Islamic 1487 (30.5)
Sciences/Fine Arts
Engineering 904 (18.5)
Class
1 1169 (23.9)
2 1198 (24.5)
3 1173 (24.0)
4 1353 (27.6)
Having breakfast (day/week)
Never 293 (6.0)
1-2 691 (14.1)
3-4 1138 (23.2)
5-6 851 (17.4)
Everyday 1924 (39.3)
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Table 2. Anthropometric measurement of students

Male Female Total
Mean+SD MeanSD MeanSD
Characteristics Median (min-max) Median (min-max) Median (min-max) Z P
Age (year) 20.79+1.99 20.42+1.74 20.58+1.86 6.415 <0.001
21 (17-37) 20 (17-34) 20 (17-37)
BMI (kg/m?) 23.62+3.03 21.66+3.08 22.51+3.21 23.641 <0.001
23.41 (14.51-37.55) 21.30 (14.34-40.40) 22.27 (14.34-40.40)
Neck circumference (cm) 37.50+2.49 32.18+2.16 34.51+3.51 52.540 <0.001
37.7 (28-50) 32.0 (26-45) 34.0 (26-50)
Waist circumference / height 0.478+0.054 0.452+0.053 0.463+0.055 18.442  <0.001
0.474 (0.232-0.733) 0.444 (0.347-0.718) 0.463 (0.232-0.733)
n (%) n (%) n (%) v p
BMI 290.666 <0.001
Underweight 64 (3.0) 340 (12.6) 406 (8.4)
Normal 1465 (69.7) 2046 (75.6) 3527 (73.1)
Overweight 512 (24.4) 267 (9.9) 780 (16.2)
Obese 61(2.9) 54 (2.0) 115 (2.3)
Neck circumference 1069.515  <0.001
Normal 726 (34.2) 2194 (80.6) 2931 (60.4)
Obese 1395 (65.8) 529 (19.4) 1924 (39.6)
‘Waist circumference 18.784 <0.001
Normal 1802 (85.1) 2202 (80.7) 4019 (82.7)
Risk 218 (10.3) 336 (12.3) 554 (11.4)
High risk 97 (4.6) 191 (7.0) 288 (5.9)
Height / wrist circumference 32.326  <0.001
Small 874 (41.9) 1089 (40.3) 1963 (41.0)
Medium 837 (40.1) 1262 (46.7) 2099 (43.8)
Large 376 (18.0)* 350 (13.0)? 729 (15.2)
Waist-to-height ratio 130.726  <0.001
Have central obesity 632 (30.2) 442 (16.3) 1074 (22.4)
Doesn't have central obesity 1463 (69.8) 2268 (83.7) 3731 (77.6)
For all binary comparison results: p<0.05 1.2 p<0.05
male students is higher than that of female students Discussion

(p<0.001) (Table 4).

The values of students’ total positive scores are
different from those of at least one of BMI groups
(x*=14.503; p=0.002). Total positive scores of under-
weight students are higher than those of overweight
and obese (p<0.001). Positive conditions scores are
similar in BMI groups (y*=6.902; p=0.075) (Table 5).

Students who are obese according to their neck
circumference have a high total scores of negative emo-

tions and conditions (Z=4.539; p<0.001) (Table 6).

The university period affects the emotional appe-
tite status of students, changes their food preferences,
and causes obesity and eating disorders (19). In our
country, research conducted on the nutrition habits of
university students has reported that students have se-
rious problems with nutrition in this period, they usu-
ally do not pay attention to meals, avoid meals, break-
fast in particular, and do not have breakfast every day
(19-21). In this study, in accordance with the literature,
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Table 3. Correlation between neck circumference and other anthropometric measurements of students

Neck circumference (cm)

Male Female
n rho P n tho P
Weight (kg) 2113 0.586 <0.001 2704 0.545 <0.001
BMI (kg/m?) 2096 0.529 <0.001 2690 0.509 <0.001
Waist circumference (cm) 2109 0.573 <0.001 2715 0.533 <0.001
Wrist circumference (cm) 2100 0.421 <0.001 2706 0.502 <0.001
Waist-to-height ratio 2089 0.507 <0.001 2696 0.468 <0.001

Table 4. Emotional appetite scores of students by gender

Gender
Emotional appetite status Male Female Z P
Median Median
(min-max) (min-max)
Negative emotion 33 (9-81) 32 (9-81) 2.749 0.006
Positive emotion 30 (5-45) 29 (5-45) 5.847 <0.001
Negative conditions 15 (5-45) 13 (5-45) 7.579 <0.001
Positive conditions 16 (3-27) 16 (3-27) 3.851 <0.001
Total negative 48 (14-126) 45 (14-126) 4.743 <0.001
Total positive 46 (8-72) 45 (8-72) 5.528 <0.001

Table 5. Students’ emotional appetite scores according to BMI groups

BMI groups
Emotional appetite status ~ Underweight Normal Overweight Obese r p
Median Median Median Median
(min-max) (min-max) (min-max) (min-max)
Negative emotion 29 (9-81)w= 33 (9-81)¢ 35 (9-81)"¢ 33 (9-81) 57.118 <0.001
Positive emotion 30 (5-45) =« 29 (5-45)+ 29 (5-45) 26 (5-45)¢ 24.630 <0.001
Negative conditions 13 (5-41)= 13 (5-45) 15 (5-45) 15 (5-45) 25.327 <0.001
Positive conditions 17 (3-27) 16 (3-27) 16 (3-27) 15 (3-27) 6.902 0.075
Total negative 42 (14-115)e 46 (14-126) 50 (14-126) 51.5 (15-118)¢ 42.067 <0.001
Total positive 47 (8-72)* 46 (8-72) 45 (8-72) 42 (8-72) 14.503 0.002

*The groups indicated by the same letters are different.
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Table 6. Students’ emotional appetite scores according to neck circumference classification

Neck circumference classification

Emotional appetite status Normal Obese Z P
Median Median
(min-max) (min-max)
Negative emotion 32 (9-81) 34 (9-81) 4.539 <0.001
Positive emotion 29 (5-45) 29 (5-45) 0.138 0.890
Negative conditions 13 (5-45) 14.5 (5-45) 5.139 <0.001
Positive conditions 16 (3-27) 16 (3-27) 0.831 0.406
Total negative 45 (14-126) 49 (14-126) 4.827 <0.001
Total positive 46 (8-72) 45 (8-72) 0.693 0.488

it was determined that the students skipped breakfast
and only 39.3% of the students ate breakfast every day.

Various anthropometric measurements are used
to determine obesity. In a study conducted by Sanlier,
when the students’ obesity status were evaluated ac-
cording to BMI, it was found that 14.0% in males and
6.4% in females have obesity, and the waist circum-
ference, hip circumference and wrist circumference of
male students were higher than that of females (22). In
a study conducted by Isik et al., it was found according
to the BMI values of university students that 24.8%
of females and 33.5% of males were overweight and
obese, 40.6% of females and 20.8% of males were in risk
and high-risk groups (23). In this study, on the other
hand, this study shows that 24.4% of males and 9.9%
of females are overweight according to BMI, 10.3% of
males are at risk and 4.6% are at high risk group while
12.3% of females are at risk and 7.0% are at high risk
group according to waist circumference measurement.
In addition, waist circumference, wrist circumference
and neck circumference measurements were found to
be higher in males than in females (p<0.001).

As is known, waist-to-height ratio is an indicator
of central obesity, one of the cardiovascular risk factors
(24). In the study conducted by Ashwell and Gibson, it
was found that while the mean WHtR was 0.55+0.07
in males and 0.51+0.8 in females, the mean WHtR
of males were higher than females (24). In a study in-
volving 389 students at Venda University, 102 students
(19.2%) were reported to have a WHtR of 20.5; in
other words, central obesity was reported to be higher

in males (11.1%) than females (8.1%). In this study,
similarly, WHtR mean of males was higher than fe-
males, and central obesity was determined in 30.2% of
males and 16.3% of females. Since this study consists
of young adult university students, it is thought that
the incidence of central obesity was found to be lower.

Studies have shown that NC is associated with
BMI, body weight, waist and hip circumference meas-
urements (26,27). Similarly, in this study, a moder-
ate correlation was observed between NC and body
weight, BMI, WC, WrC, WHtR values. In addition,
according to a study conducted by Saka et al., while
85.1% of males and 38.8% of females were obese com-
pared to the NC (26), in this study it was observed
that 65.8% of males and 19.4% of females were obese
compared to the NC.

In the studies conducted, it is emphasized that
“emotional eating” is one of the factors that cause obe-
sity (28,29). Geliebter and Aversa, in their study con-
ducted with the aim of demonstrating that not only
overweight and normal individuals, but also under-
weight individuals also showed positive and negative
emotions found that underweight individuals exhibited
less eating behaviour in negative situations, and more
in positive situations (6). Nolan et al., in their study
to determine the structural validity of EMAQ and its
relationship with BMI, reported that overweight and
obese individuals exhibited negative emotions, while
underweight individuals exhibited positive emotions,
and showed more eating behaviour (7). In this study,
similarly, it was observed that total positive scores of
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underweight students were found to be higher than
those who are overweight and obese (p<0.001), and
overweight and obese students exhibited more eating
behaviour in negative situations. Also, in this study, it
was determined that the median score of males was
higher than the females in total scores of both nega-
tive and positive emotions and conditions (p<0.001).
In other words, both positive and negative cases have
been seen to increase the appetite of males compared
to females. The results showing that overweight and
obese individuals exhibit more eating behaviours when
they experience a negative emotion are explained by
emotion regulation and that when they experience a
negative feeling, they exhibit eating behaviour to re-
duce this feeling (6, 7). For this reason, it is important
to understand the mechanisms of controlling emotion-
al appetite to protect young people from obesity (30).

Conclusion

As a result of this study, it was determined that
there was a moderate correlation in the positive di-
rection between the neck circumference of university
students and the other anthropometric measurements.
Because of its practicality, it was found that BMI and
waist circumference, neck circumference, waist cir-
cumference/height measurements as well as neck cir-
cumference measurements can be used in determining
obesity in individuals with this age group. In addi-
tion, in negative state and conditions, it is seen that
students’ appetite can be affected, and excessive eat-
ing behaviour caused by emotional appetite may result
in overweight and obesity. It is thought that training
regularly provides healthy eating and it is beneficial to
prevent emotional eating behaviour and obesity, and to
cope with stress and negative situations.
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Summary. Objectives: The aim of the study is to compare dietary quality between metabolically healthy obese
(MHO) and unhealthy obese (MUO) individuals. Mezhods: This study was conducted with 67 MHO and
70 MUO participants who consulted the obesity clinic of Adiyaman’s Community Health Centre. Data for
the study were collected via questionnaire forms by face-to-face interview. The questionnaire form includes
socio-demographic characteristics, anthropometric measurements, certain biochemical findings, and dietary
intake record with the 24-hour recall method. Resu/ts: The mean age of the MHO and MUO participants are
39.2+8.7 and 46.5+10.1, respectively. The mean healthy eating index-2010 (HEI-2010) scores of the MHO
and MUO participants are 49.0+10.4 and 47.3+8.4, respectively (p>0.05). In addition, the scores on “dairy”,
“empty calories” and “refined grains” were found to be higher in the MHO participants when compared to
their counterparts and the difference between the scores is statistically significant (p<0.05). Although higher
score of HEI-2010 was not associated with metabolic health among the obese subjects (OR 1.55, 95% CI
0.68-3.53, p=0.204), high dairy and low refined grains intake was associated with metabolic health (OR 2.98,
95% CI 0.57-3.06, p=0.035; OR 3.23, 95% CI 1.27-8.21, p=0.014, respectively). Conclusions: It is considered
that increasing consumption of dairy products and reducing the intakes of refined grains may provide a pro-
tective effect in terms of cardiometabolic risk factors. However, there needs to conduct longitudinal follow-up
cohort and clinical studies to investigate the efficacy of nutrients and food groups on cardiometabolic health
despite increased fat mass.

Key words: cardiometabolic risk, healthy eating index-2010 (HEI-2010), metabolically healthy obese
(MHO), obesity

Introduction

Obesity rates have been doubled worldwide since
1980 and it is estimated that more than 650 million
people are obese according to WHO’s (World Health
Organization) 2016 data. It is also predicted that while
the burden of diabetes is 44% higher in mildly obese
and obese individuals, the burden of ischemic heart
diseases is 23% higher in these people. Nevertheless,
each obese individual experiences the development of
any metabolic disorder in a different way (1). While

most obese individuals have complications such as
diabetes, hypertension, or dyslipidaemia, others do
not have such complications despite similar fat mass
and age. Metabolically healthy and unhealthy obese
phenotypes have been defined since 1982 according to
cardiometabolic status (2).

It is critical to consider cut-off values of each
parameter used in the health status-oriented obesity
classification to make it clear whether metabolically
healthy obese (MHO) individuals are indeed healthy.

However, these parameters and cut-off values may dif-
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fer in studies (3). It can be stated that MHO individu-
als are less likely to have atherosclerotic lesion forma-
tion (4), cardiovascular diseases (5), and Type II DM
incidence (6) when compared to MUO counterparts.
Visceral adiposity, inflammation activity, liver steato-
sis, and macrophage-specific T-cells are lower in the
healthy obese than the unhealthy obese (7). Moreover,
adiponectin level, mitochondrial function, aerobic fit-
ness, and the incretin response to nutrients are better
in healthy obese subjects (8-10).

It is first necessary to lose weight by changing
one’s lifestyle in the treatment of obesity. This causes
an increase in insulin sensitivity thanks to a decrease in
adipose tissue and affects the metabolic healthy posi-
tively (11-13). A short-term intervention study with
energy restriction revealed that the unhealthy obese
could switch to the healthy phenotype. However, there
is still no consensus on the long-term intervention (7).
In recent years, obesity has been considered as a new
concept or strategy that can prevent many metabolic
disorders and related mortalities thanks to the dietary
quality emerged from the principle of adequate and
balanced nutrition (14, 15). Yet, studies on the efhi-
cacy of dietary composition on metabolic health status
despite increased fat accumulation are both limited
and inconsistent (8, 16, 17). The aim of this study is
to compare the dietary quality of MHO and MUO
individuals obtained with the calculation of the com-
ponents of the healthy eating index-2010 (HEI-2010)

and total score.

Methods

Ethical approval and samples size calculation

This study was carried out in the obesity clinic of
between February 27 and April 21, 2017. This study
was conducted on a voluntary basis in accordance with
the regulations set out in the Declaration of Helsinki
(as revised in Brazil 2013) and all the procedures were
agreed by the participants. In addition, an approval was
obtained from Human Ethics Committee for Non-
Clinical Research for the present study (Approved
no. 85434274-050.04.04/2152). The reporting of this
work is compliant with STROBE guidelines. The
power analysis for this study was performed using the

results of the average HEI-2005 scores of each group
in the study on MHO and MUO individuals (16). The
minimum sample size for the statistical evaluation of
the data obtained from the study; it was determined
that 67 individuals for each group was necessary ac-
cording to G*Power 3.1.9.2 package program with
0.80 power, a=0.05 error level and effect size d=0.43.

Study design

The study was conducted with the individuals
who consulted the clinic during the morning hours,
met the inclusion criteria, and signed the voluntary
consent form. In the preliminary interview, it was re-
garded that the participants were present in the clinic
for the first time and did not lose more than 5% of
their body weight over the last 6 months. In addition,
it was regarded that participants were between 20-64
years and had at least 30.0 kg/m? body mass index
(BMI) (BMI=body weight (kg)/height x height (m?)),
It was also considered that the participants did not
have any psychiatric disorders, neurological diseases,
other diseases causing obesity such as diabetic diseases,
hypothalamus diseases, adrenal gland diseases, and ge-
netic diseases such as Prader Willi, Leprechanism, and
Rabson-Mendenhall syndrome. Individuals who do
not fulfil these criteria were excluded from the study.

Venous blood samples were taken from voluntary
participants after an 8-12 hour fasting and their analy-
sis was conducted at the same centre. Blood pressure
measurement was performed three times by taking
systolic (SBP) and diastolic (DBP) blood pressure. In
addition, participants’ socio-demographic data and di-
etary intake record were obtained with a questionnaire
form and the face-to-face interview technique.

Body composition measurements

Body weights of the participants were measured
with a portable Tanita BC 545 N sensitive to 0.05 kg.
For the measurement, the participants had to avoid
heavy physical activity 24-48 hours prior to the meas-
urement and alcohol 24 hours before. Moreover, they
had to eat at least two hours before and avoid drinking
too much water and consumption of other beverages
4 hours before the test. They also had to avoid wear-
ing metal jewellery and cardiac pacemaker. Their body
weights were measured with light clothes and with-
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out shoes. The obtained data was recorded as a whole
number (18).

Body height was measured using a stadiometer.
This measurement was done in centimetres from the
highest point of the head to the floor in a standing
upright position with heels, back, shoulders and back
of the head all touching the wall. The participants had

to take off their shoes for this measurement (18).

Blood pressure measurement and biochemical analysis

Participants’ blood pressure measurements were
made by the researcher 3 times at 20-minute intervals
with a Medisana MTC 51134 digital blood pressure
monitor, and the final 2 values were averaged to deter-
mine the values of SBP and DBP (19).

Blood samples from participants were incubated
for approximately 25-30 minutes at room temperature
in biochemical tubes, then cooled and centrifuged at
4000 rpm at + 4°C for 10 minutes. Serum samples
obtained after centrifugation were taken in microcen-
trifuge tubes for biochemical analyses, incubated at
-20°C, and then stored at -20°C until the measure-
ment. Fasting blood glucose (FBG), triglyceride (T'G)
and high-density lipoprotein (HDL) -cholesterol lev-

els were measured from the blood samples.

Dietary intake assessment

Dietary intakes of the participants were recorded
in a weekday on a 1-day retrospective basis with the
24-hour recall method. A catalogue of dishes and foods
were utilized to determine measures and amounts. The
participants were asked the amount of food they con-
sume in a serving to make calculations. Non-domestic
foods were calculated using their standard recipes (20).
Average energy and macro- and micronutrient values
of the foods were calculated by the Nutrition Informa-
tion System (BEBIS 7.1).

Calculation of Healthy Eating Index-2010

The Healthy Eating Index is a tool that assess-
es diet quality in terms of adherence to the Dietary
Guidelines for Americans which is a basis for the US
nutrition policy. HEI-2010 consists of 12 components.
These components are based on daily recommended
intake amounts per 1000 calories. While those who
consume total fruit (daily intake 20.8 cup, maximum

score=5), whole fruit (daily intake >0.4 cup, maximum
score=5), total vegetables (daily intake >1.1 cup, maxi-
mum score=5), greens and beans (daily intake >0.2 cup,
maximum score=5), total protein foods (daily intake
>2.5 0z, maximum score=5), seafood and plant proteins
(daily intake 20.8 0z, maximum score= 5), dairy prod-
ucts (daily intake >1.3 cup, maximum score=10), whole
grains (daily intake 21.5 0z, maximum score=10), and
fatty acids (PUFAs + MUFAs)/SFAs>2.5, maximum
score=10) in daily recommended amounts or above
get the maximum score, those who remain under the
recommended amounts are scored in a proportion-
ally declining manner based on the maximum score.
On the other hand, An inverse proportion scoring is
made between the threshold values given for maxi-
mum and minimum scores to calculate the score on re-
fined grains (daily intake <1.8 0z maximum score=10,
daily intake >4.3 oz minimum score=0), sodium (daily
intake <1.1 g maximum score=10, daily intake >2.0 g
minimum score=0) and empty calories from solid fats,
alcoholic beverages and added sugar (calories <19% of
total calories, maximum score=20; calories >50% of to-
tal calories, minimum score=0) (21).

Determination of metabolic health status

MUO was defined as 2 or more cardiometabolic
risk factors: triglycerides 2150 mg/dL or on choles-
terol medication, HDL-C <40 mg/dL for men, <50
mg/dL for women or on cholesterol medication, blood
pressure 2130/85mmHg or on blood pressure medica-
tion, and fasting glucose 2100mg/dL or glucose/insu-
lin medication. MHO was defined as having 0 or 1
abnormal cardiometabolic risk factors (9).

Statistical analysis

Statistical analysis was conducted using SPSS
21.0 version (SPSS, Chicago, II, USA). The Kol-
mogrov-Smirnov test was performed to determine
whether continuous variables displayed a normal dis-
tribution. If the values did not display a normal dis-
tribution: the results were shown as mean+sd, median
and 25-75® Mann-Whitney U test was used to assess
the mean between MHO and MUO groups which did
not display a normal distribution. If continuous vari-
ables were normally distributed, values were expressed
as meantsd and median and independent-t test was
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used to assess statistically significance between MHO
and MUO groups. Categorical variables were ex-
pressed as percentages and differences in categorical
variables between MHO and MUO groups were com-
pared using chi-square analyses. Multivariate logistic
regression analysis was performed including age, gen-
der, BMI and physical activity level as confounding
factors. While total HEI-2010 score and the scores
on “dairy” were taken into 3" quartile, the scores on
“refined grains” were taken into 2™ quartile since ap-
proximately half of the participants received zero in
this component. Most participants got the maximum
score on “‘empty calories” and the minimum score on
the component of “seafood and plant protein”. There-
fore, the multivariate logistic regression analysis was
not able to be performed. The results were evaluated at
a 95% confidence interval and the values with p <0.05
were accepted as significant (22).

Results

There were 107 (78.1%) female and 30 (21.9%)
male participants in the study. It was found out that 5
of the MHO participants (7.5%) and 14 of the MUO
participants (20.0%) are illiterate. It was determined
that MHO participants have better educational sta-
tus than their MUO counterparts, and the difference
is statistically significant (p=0.004). While 43 (64.2%)
of the MHO participants do not have any disorders,
47 (67.1%) of the MUO participants have one or more
disorders. 10 (14.9%) MHO and 12 (17.1%) MUO
participants were found to smoke (p>0.05). Mean
BMI values of the MHO participants were found be
statistically lower than that of the MUQO participants
(p<0.001). While 43 (64.2%) of the MHO individu-
als had minimal level of physical activity, 41 (58.6%) of
the MUO individuals were found to be sedentary and
MHO group had better physical activity than the MUO
group (p=0.008). Biochemical parameters and blood
pressure values of MHO group were found to be better
than MUO group and the difference was statistically
significant (p<0.05). Daily average energy intakes of the
MHO and MUO participants were 1847.5+522.8 and
2084.3+727.6 kcal, respectively, but the difference was
not statistically significant (p> 0.05). The percentage of

energy intake from protein was statistically higher in
the MHO participants (14.8+3.1) than in the MUO
participants (13.4+2.5) (p=0.009) (Table 1).

» o«

Participants’ mean scores on “total fruit”, “whole

» o« » o« » o«

fruit”, “total vegetables”, “greens and beans”, “whole

» K«

grains”, “total protein foods”, and “fatty acids” are simi-
lar between MHO and MUO groups (p>0.05). It was
found that the MHO participants got higher scores
(5.0#3.1) on “dairy products” than the MUO ones
(4.3£2.7) (p<0.05). The mean scores on “empty calo-
ries” were statistically lower in the MUO participants
(p<0.05). In terms of the scores on “refined grains”, it
was found that the MHO and MUO participants got
2.623.6 and 1.1+2.6, respectively, and this difference is
significant (p=0.004) (Table 2).

Crude and adjusted odds ratio of having a meta-
bolically healthy profile based on total HEI-2010 score
and the scores on “dairy” and “refined grains” were giv-
en in Table 3. Among the obese subjects, a higher score
of a HEI-2010 was not associated with metabolic
health (OR 1.55, 95% CI 0.68-3.53, p=0.204). In the
crude analyses dairy intake was positively associated
with metabolic health (OR 2.98, 95% CI 0.57-3.06,
p=0.035), but not adjusted model (OR 3.07, 95% CI
1.09-8.58, p=0.055). Low refined grains consumption
was associated with metabolic health in the adjusted
analyses (OR 3.23, 95% CI 1.27-8.21, p=0.014).

Discussion

Similar strategies are implemented in the preven-
tion of the metabolic syndrome (MetS) and obesity, and
in the medical nutrition treatment. It is thought that an
increase in energy intake escalates the risk of obesity.
In addition, the macro- and micronutrient content may
have an impact on the risk factors of MetS.

137 adult individuals satisfying the criteria were
included in the study after signing the informed con-
sent form. It was found that the MHO participants
have better educational status than their MUO coun-
terparts. The proportion of smokers was found to be
similar in both groups and was consistent with simi-
lar studies (8, 17, 23). However, smoking is one of the
major risk factors for MetS and CVD. Smoking can

reduce insulin sensitivity by increasing the circulation
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Table 1. Comparison of socio-demographic and anthropometric data of the MHO and MUO participants

(Numbers and percentages; mean and standard deviation)

MHO MUO Total
(n=67) (n=70) (n=137) P¥
n % n % n %

Gender (F) 52 48.6 55 514 107 78.1 0.892
Age (years) 39.2+8.7 46.5+10.1 42.9+10.1 <0.001™**
Marital status (Married) 56 83.5 60 85.7 116 84.6 0.729
Level of education

Illiterate 5 7.5 14 20.0 19 13.9

Literate 1 1.5 6 8.6 7 5.1

Primary School 25 37.3 32 45.7 57 41.6 0.004**

High School 15 22.4 12 17.1 27 19.7

Undergraduate and above 21 313 6 8.6 27 19.7
Disorder (None) 43 64.2 23 22.9 66 48.2 <0.001™**
Smoking (Yes) 10 14.9 12 17.1 22 16.1 0.724
Physical activity

Sedentary 24 35.8 41 58.6 65 47.4 0.008"*

Minimal active 43 64.2 29 41.4 72 52.6
Anthropometric measurements (Mean+SD)

BMI (kg/m?) 33.2+3.5 36.1+4.2 34.7+4.1 <0.001"

WC (cm) 104.8+8.8 113.6x11.6 109.3+11.2 <0.001"

Waist/height 0.64+0.06 0.71+0.07 0.67+0.07 <0.001"

Body fat percentage 38.0+6.8 41.7+5.7 39.9+6.5 0.001***
Biochemical parameters and blood pressure (Mean+SD)

FPG (mg/dL) 90.5+8.5 116.1+£33.5 103.6+27.8 <0.001

HDL-cholesterol (mg/dL) 62.8+11.0 50.1+14.1 56.3+14.1 <0.001

Triglycerides (mg/dL) 117.9+45.2 183.0£77.6 151.2+71.5 <0.001

SBP (mmHg) 123.3+12.7 139.2+16.1 131.4+16.5 <0.001

DBP (mmHg) 80.5+9.1 86.6+10.3 83.6+10.2 <0.001
Dietary intake

Energy (kcal/d) 1847.5£522.8 2084.3+727.6 1968.7+£644.5 0.065

Carbohydrate (%) 49.2+9.9 52.5+10.2 50.9+10.1 0.056

Protein (%) 14.8+3.1 13.422.5 14.1+2.9 0.009**

Fat (%) 35.9+8.5 33.9+9.6 34.9+9.1 0.214

BMI, body mass index I, Female WC, waist circumference

© Student’s t-test was used to determine the statistical value of continuous variables of the MHO and MUO participants, and y?test was used

to determine the statistical value of categorical data.

*$<0.01, *p<0.001

of insulin-antagonist hormones such as cortisol and
catecholamine (24). In addition, nicotine and carbon
monoxide play a role in the development of insulin
resistance and dyslipidemia (25). MHO participants
were found to have better physical activity levels than
MUO ones. Besides components of metabolic syn-
drome and insulin resistance, physical fitness is an al-
ternative means to define metabolically healthy obesity.

Physical activity is the main nongenetic determinant
of fitness, and also has beneficial effects on body fat
distribution, insulin sensitivity, and other characteris-
tics of the metabolic syndrome (7). Moreover, a more
favourable fat distribution, with less visceral fat, was
associated with a long-term metabolically healthy pro-
file in obese adults over a period of 10 year, and no
excess risk of Type II DM and CVD (26). In recent
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Table 2. MHO and MUO participants’ mean scores on HEI-2010 components
(Mean and standard deviation; median and 25" and 75™ quartiles)

MHO (n=67) MUO (n=70)
HEI-2010 Components Mean+SD  Median 25"and 75" Mean+SD  Median 25" and 75® p®
quartiles quartiles

Total fruit 2.422.1 2.5 0.04-5.0 2.9+1.9 2.8 0.96-5.0 0.118
Whole fruit 2.8+2.3 4.9 0.09-5.0 3.2+2.1 4.8 0.33-5.0 0.267
Total vegetables 2.7+1.4 2.7 1.6-4.0 2.2+1.1 2.0 1.4-2.0 0.068
Green and beans 2.0£2.0 1.2 0.15-5.0 2.0£1.7 1.6 0.3-3.3 0.726
Whole grains 3.1+3.6 1.6 0.00-5.2 2.9+3.2 1.7 0.00-5.0 0.823
Dairy 5.0£3.1 4.9 2.4-7.7 4.32.7 3.9 2.1-6.3 0.01*
Total protein foods 2.8+2.0 2.9 0.39-5.0 3.3+1.6 3.7 1.9-5.0 0.423
Seafood and plant proteins 0.11+0.69 0.00 0.00-0.00  0.51+2.0 0.00 0.00-0.00 0.034*
Fatty acids 3.8£3.1 3.1 1.1-6.0 3.523.1 2.5 1.0-5.2 0.668
Refined grains 2.6+3.6 0.00 0.00-5.3 1.1£2.6 0.00 0.00-0.00 0.004™*
Sodium 0.98+2.0 0.00 0.00-0.63 2.2+3.3 0.00 0.00-4.1 0.068
Empty calories 19.7+0.97 20.0 20.0-20.0 18.8+7.1 20.0 19.5-20.0 0.006**
Total HEI-2010 score 49.0+10.4 49.0 41.0-54.0 47.3+8.4 46.2 40.8-53.1 0.278

@Mann Whitney U test
*P<0.05, *P<0.01

Table 3. Crude and multivariable-adjusted ratios of the metabolically healthy phenotype according to quartile of total HEI-2010,

dairy and refined grains

Crude OR (%95 CI) p® Adjusted OR (%95 C1)® P©
Total HEI
Quartile 1(Minimum) 1 (Reference) 1 (Reference)
Quartile 2 0.72 (0.31-1.66) 0.204 0.64 (0.24-1.71) 0.195
Quartile 3 (Maximum) 1.55 (0.68-3.53) 1.60 (0.59-4.32)
Dairy
Quartile 1 (Minimum) 1 (Reference) 1 (Reference)
Quartile 2 1.33 (0.57-3.06) 0.035* 1.06 (0.39-2.88) 0.055
Quartile 3 (Maximum) 2.98 (1.26-7.03) 3.07 (1.09-8.58)
Refined Grains
Quartile 1 (Minimum) 1 (Reference) 0.004** 1 (Reference) 0.014*

Quartile 2 (Maximum)

2.97 (1.40-6.27)

3.23 (1.27-8.21)

© Multivariate logistic regression analysis. Figures are expressed as OR (95% CI)

® Adjusted according to age, gender, educational status, body mass index (BMI), and physical activity

#<0.05, *p<0.01

other studies, it was found that moderate physical ac-

tivity was higher in MHO participants than in MUO

(17,27).

It was discovered that the MHO participants
had a higher percentage of energy from protein but a

lower percentage of carbohydrate when compared to
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the MUOQO ones. In some cross-sectional studies, the
percentage of macronutrients from energy was found
to be similar between the MHO and MUO groups (8,
28). However, in a short-term study on rats, it was ob-
served that high carbohydrate and fat intake and low
protein intake escalated the level of FBG by 22 mg/
dL and such a result caused dyslipidaemia in the rats.
There was also an increase in abdominal fat although
there was no significant difference in the weight gain.
Therefore, it can be said that high carbohydrate and
low protein intakes have a critical role in the MetS
since affecting the metabolic health adversely (29).

In the study, there is no significant difference be-
tween the MHO (49.0+10.4) and MUO (47.3+8.4)
participants in terms of the HEI-2010 scores. Although
similar results were found between the groups in dietary
composition and total dietary score, it was determined
that the MHO participants have a higher consump-
tion of dairy and lower consumption of grains, alcoholic
beverages, solid fats, and added sugar. There are also
studies revealing that the MHO and MUO individuals
have a similar dietary quality (8, 28). In prospective co-
hort studies rather than cross-sectional ones, it was ob-
served that those who have better dietary quality have
low SBP, fasting plasma insulin, FBG, total cholesterol
and high insulin sensitivity (30), reduced inflammatory
cytokines (31) and low abdominal adiposity (32).

The score on “milk and dairy products” was found
to be higher in the MHO participants (5.0+3.1) than
in the MUO ones (4.3+2.7) (p<0.05). In the study
conducted by Cambhi et al.(2015), the score on “milk
and dairy products” was higher in the male MHO
participants (3.9+0.6) than in the MUO counter-
parts (2.3+0.7) (p<0.05). Such a finding is consistent
with the present study. It is known that lipogenesis
is reduced, and lipolysis is increased in adipose tis-
sue thanks to regular consumption of milk and dairy
products. Milk and dairy products with rich calcium
and vitamin D content contribute to the reduction of
plasma fasting insulin in the obese by increasing lean
tissue mass and decreasing total body fat. It was also
found that consumption of 3-4 servings of milk and
dairy products per day reduces low-grade inflamma-
tory cytokine levels (33) and visceral adiposity (34)
within the aetiology of cardiometabolic risk factors.
In a cross-sectional study, those who consume yoghurt

were found to receive 47% less vitamin B,, 55% less
vitamin B, 48% less calcium, 38% less magnesium,
and 34% less zinc when compared to those who con-
sume milk and dairy products. Moreover, those who
consume yoghurt have less likely FBG, blood pressure,
TG levels and insulin when compared to the those
who do not consume yoghurt. Yoghurt consumption is
a good source of certain micronutrients and is proven
to play an important role in improving dietary qual-
ity (35). As a result, it was shown that consumption
of milk and dairy products despite increased fat tissue
may have positive effects on metabolic health.

In this study, it was found that the mean score
of MHO participants from refined grains was higher
than that of MUOQO ones. In some studies, it was found
that the consumption of processed grains was simi-
lar between the MHO and MUO groups (8, 16, 28).
Processed grains with high glycaemic index and load
are critical risk factors for obesity, MetS, CVD, and
diabetes (36). The consumption of processed grains is
known to escalate the levels of FBG and T'G as well as
the risk of MetS but decrease HDL-cholesterol (37).
Moreover, in a study, it was determined that the high
consumption of processed grains has a greater effect on
visceral adiposity than on subcutaneous adiposity (38).

The MHO and MUO participants’ scores on
“sources of empty calories” are 19.7+0.97 and 18.8+7.1,
respectively (p<0.01). However, such a result is not
clinically significant because the mean scores of both
groups are close to the maximum score. Simple sugar
plays a dramatic role in blood glucose and the increase
in insulin secretion and this plays a role in metaboli-
cally unhealthy phenotype formation in obesity by
leading to the development of abdominal obesity and
insulin resistance (39). In addition, simple sugars are
rapidly absorbed in the body and converted to lipids in
the liver, thus they lead to an escalation in triglyceride
levels. The escalation in triglyceride levels is also as-
sociated with obesity, dyslipidaemia and insulin resist-
ance (40). In clinical studies, it was found that satu-
rated fat intake is associated with the insulin resistance
and coronary artery disease. Especially, saturated fat
intake, having an adverse effect on insulin sensitivity, is
known to be an important cardiometabolic risk factor.

Even though the MUOQO participants got higher
scores on “seafood and plant proteins” than the MHO
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counterparts, the intake of seafood and herbal protein
is quite low in both groups. The main reason for this
is thought to be the fact that the cuisine culture of the
city is mostly based on red meat and milk and dairy
products (41).

Strengths and Limitation

This study has some strengths and weaknesses.
The strengths of this study include the use of power
analysis in determining the sample, the inclusion of
those who have never taken a weight-loss diet before
and consulted the obesity clinic for the first time, and
the use of the most updated version of HEI. The 24-
hour recall method was used to obtain dietary com-
position and quality. For the weaknesses of the study,
it can be said that the use of a dietary intake record
covering three or more days can yield more effective
results. The present study allowed to assess the overall
situation as a cross-sectional study. However, it lacks
cause and effect relationships.

Conclusion

In conclusion, although both groups have similar
a dietary composition and quality, it can be asserted
that the high consumption of milk and dairy products
and the low consumption of processed grains, saturated
fat, added sugar, and alcoholic beverages can result in a
protective effect on cardiometabolic risk factors in the
obese. Nevertheless, there needs to conduct longitudi-
nal follow-up cohort and clinical studies to investigate
the efficacy of micro and macro nutrients and food
groups on cardiometabolic health despite increased
fat mass. Such studies will contribute significantly to
the question of whether healthy obesity is a temporary
phenotype depending on the age factor.
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Nutrition perspective from the view of pregnant women: their
understanding of fetal well-being relative to their diet

Giilden Aynact
Trakya University, Edirne, Turkey - E-mail: guldenaynaci@hotmail.com

Summary. Introduction: Nutritionally balanced nutrition assessment, mothers” nutrition motivation, and healthy nutrition
information are among the factors that affect infants. Thus, it is possible to shed light on the attempts to reach information
in healthy nutrition guides among pregnant women. Aim: The aim of our study was to evaluate the nutritional habits and
healthy nutrition knowledge levels of pregnant women. It was aimed to evaluate whether pregnant women should be included
in high quality nutrition programs. Methods: Our study was performed with volunteer 338 pregnant women who presented to
Trakya University obstetrics clinic in March 2018- April 2019. Sociodemographic characteristics were recorded. The General
Knowledge Nutrition Questionnaire (GNKQ) was used in our study. Resu/ts: The differences in GKINQ scores for the preg-
nant women in our study were evaluated for the four sections and total scores. For the first section, dietary recommendations,
the mean was score was 9.66. For the second section (sources of nutrients), the mean score was 32.92. For the third section
(choosing everyday foods), the mean sore was 6.23, and for the fourth section (diet-disease relationships), the mean score was
10.24. The mean total score was 59.10. It was seen that most of the pregnant women had not received adequate nutrition
education before or during pregnancy. It was observed that some of the pregnant women participated in our study because of
the threat of preterm labor and / or premature membrane rupture. 3.84% were found to have preterm history. When evalu-
ated with the GNKQ scale, those with a history of EMR were under investigation and treatment due to the threat of preterm
labor. In our study, it was seen that patients who were interned in the ward because of gestational hypertension, preeclampsia,
and eclampsia GNKQ scores were lower than in the other patients. This result suggests that nutrition may have an effect on
the complications of pregnancy. Unfortunately, although women reported positive changes in lifestyles during pregnancy, it
was shown that their dietary intake and knowledge did not meet the recommended nutrient intake for pregnancy. Discussion:
Considering that diet behavior is very complex, attempts to understand this in terms of nutritional knowledge in pregnant
women should start with a clear understanding of awareness. Furthermore, they had a wide range of information, but the
correct information was not on a systematic basis. Pregnancy is a life event that triggers a long-term review of nutritional
problems. It is important for health professionals to realize that pregnancy is one of the unique opportunities for women to be
informed about nutrition. There is a need for greater emphasis on nutritional counseling and education in order to optimize
the quality of nutritional habits of pregnant women. Training and forms should be put into practical use for pregnant women.
Conclusion: Our findings show that evaluating pregnant women with the GNKQ and providing nutritional education will be
beneficial on pregnancy outcomes. This study showed that pregnant women had limited knowledge about balanced nutrition
rules. It’s necessary to increase effective nutrition programs and campaigns for pregnant women. Babies should be provided
with a healthy start to life and routine nutrition counseling should be promoted as part of pregnancy care.

Key words: nutritional knowledge, pregnant women, fetal well-being, dietary recommendation

Introduction information are among the factors that affect infants.
Increased weight gain during pregnancy, macrosomia,

Nutritionally balanced nutrition assessment,  leads to an increase in the risk of glucose intolerance
mothers’ nutrition motivation, and healthy nutrition and cesarean section (1). Insufficient folic acid and
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iodine intake cause preventable birth defects and fe-
tal cognitive problems. Low quality of maternal diet
increases the risk of premature birth. Poor maternal
nutrition in pregnancy, impaired glucose tolerance,
and dyslipidemia may cause increased systemic arte-
rial pressure (2). Fetus exposure to maternal obesity,
diabetes, and systemic hypertension may increase the
risk of developing obesity and chronic diseases in later
ages. Knowledge of the benefits of some basic nutri-
ents such as omega 3 fatty acids and nutrient sources,
and deficiencies of nutrients and vitamins and mineral
(e.g. iodine, iron) in pregnant women needs to be in-
creased (3, 4).

Dietary behaviors during pregnancy are influ-
enced by a complex set of factors related to the in-
dividual and their environment, including physiologic
developments. These sociodemographic features, pre-
pregnancy body mass index (BMI), nausea and vom-
iting during pregnancy, and the effects of the com-
munity, especially the family elders, shape women’s
knowledge and attitudes during pregnancy. Pregnancy
gestational diabetes, gestational hypertension, hy-
peremesis gravidarum, and gastro-esophageal reflux
can affect the nutritional profiles of pregnant women
(1). There are differences in the motivation of preg-
nant women and their attitudes towards healthy nutri-
tion. Some women see pregnancy as a turning point
towards a healthy diet, while others regard it as a break
for healthy nutrition (5).

The level of relationship between the knowledge
and awareness level of pregnant women and their
compliance with dietary rules should be determined.
Thus, it is possible to shed light on the attempts to
reach information in healthy nutrition guides among
pregnant women and to improve the nutrition quality
in their daily lives. In order to support the safe, healthy,
and balanced nutrition of women during pregnancy, it
is important to have an idea about factors that affect
their dietary behaviors.

The aim of our study was to evaluate the nutri-
tional habits and healthy nutrition knowledge levels
of pregnant women. It was aimed to evaluate whether
pregnant women should be included in high quality

nutrition programs.

Methods

Our study was performed with volunteer pregnant
women who presented to Trakya University obstetrics
clinic for routine pregnancy checks. Written informed
consent was obtained from each pregnant woman. A
number of specific questions were included in the first
part of the questionnaire to characterize the participants.

The study was conducted between March 2018
and May 2019 in Trakya University Women’s Diseases
and Obstetrics Clinic.

Additional disease information, gestational week,
sociodemographic characteristics, and some informa-
tion about pregnancies (how many weeks of gestation,
how many pregnancies) were recorded.

The General Knowledge Nutrition Question-
naire (GNKQ) was used in our study, whose validity
and reliability have been proven in the literature (6).
The GNKQ represents a more comprehensive as-
sessment of nutritional information than is generally
achieved. It is a reliable and valid survey to provide a
quality measurement of nutritional information. This
tool helps to identify the weak areas of people in the
understanding of healthy eating. It also provides useful
data to examine the relationship between nutritional
information and diet behavior. The scale is useful for
individuals in food selection research, providing a clear
understanding of the relationship between knowledge
and behavior. The GNKQ is also a useful tool for iden-
tifying gaps in nutritional knowledge of societies and
for evaluating the success of health education cam-
paigns thanks to the wide scope of the scale. The fact
that this valuable test is based on a large number of
scientific studies makes it more powerful (7,8).

The GNKQ was administered to pregnant wom-
en under the guidance of the responsible researcher. In
the study, the GNKQ evaluates nutritional profiles and
nutritional knowledge levels and includes 135 items
covering four nutritional information areas; (i) aware-
ness of current dietary recommendations (11 items),
(ii) food sources and nutrient information (73 items),
(iii) ability to select daily foods (7 items), and (iv) die-
tary-disease relationships knowledge level assessment
(44 items) (6,7). These four areas underlie the basic
considerations of acquisition behavior.

Using the GNKQ, “Do people know what the ex-
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isting expert dietary recommendations are?”, “Do they
know which foods provide the nutrients specified in
the experts’ recommendations?”, Are they aware of the
health effects of eating or not eating certain foods?”
were examined in the pregnant women.

For the 4 main areas, knowledge subscales and
general nutritional knowledge scores were calculated.
The raw data obtained from the responses of each par-
ticipant were coded numerically. The answers were also
translated to 1 and O for correct and incorrect answers,
respectively.

Pregnant women with hyperemesis gravidarum,
ectopic pregnancy, missed abortion, gestational troph-
oblastic diseases, and incomplete and complete abor-
tion were excluded from the study. Pregnant women
with special diets (patients with diabetes or those with
special diet-regulated chronic diseases) were excluded
from the study.

In order to protect and improve the health of both
the mother and the baby, we tried to determine defi-
ciencies in order to increase the awareness of balanced
nutrition.

Ethical consideration

Ethics committee approval for this study was ob-
tained from Trakya University Ethical Committee of
Scientific Research (Decision number: 2019.02.26-
21). Written informed consent was obtained from
each participant of the study.

Data analysis
All statistical analyses were performed using the
IBM SPSS 21.0 package program. The non-paramet-

ric Mann-Whitney U test was used for group compar-
isons. The data were evaluated using appropriate de-
scriptive statistics. Median, minimum, and maximum
were calculated as descriptive statistics. Mean and
standard deviation are used for descriptive statistics of
quantitative variables and percentage and frequency
are used for qualitative variables. Significance value (p)
for all statistical analyses was defined as 0.05.

Results

Three hundred sixty-nine volunteer pregnant
women participated in our study. However, 31 preg-
nant women were excluded from the evaluated group
because they did not fully answer the questions. The
study was completed with 338 pregnant women. The
ages of the women ranged between 18 and 41 years.

The differences in GKNQ scores for the preg-
nant women in our study were evaluated for the four
sections and total scores. For the first section, dietary
recommendations, the mean was score was 9.66+1.60
(meantstandart deviation). For the second section
(sources of nutrients), the mean score was 32.92+8.03).
For the third section (choosing everyday foods), the
mean sore was 6.23+4.51, and for the fourth sec-
tion (diet-disease relationships), the mean score was
10.24+4.51. The mean total score was 59.10+10.77.

Fifty-four (15.97%) of the pregnant women in
our study stated that they received diet training from
family physicians during pregnancy checks. There was
no statistically significant difference between GNKQ
scale total score and sub-scores for 284 (84.02%) preg-

Table 1. GNKQ scores for all pregnant women and evaluation of nutritional education

GNKQ scores All pregnant women

According to taken nutritional education (NE)

N=338 (at least 3 hours/ One month)
NE - (n=284) NE + (n=54) P

Knowledge section (max score) Mean+SD Mean+SD Mean+SD

1. Section: Dietary recommendations 9.66 1.60 9.65 1.62 9.74 1.50 0.719
2. Section: Sources of nutrients 32.92 8.03 33.24 7.87 31.25 8.69 0.096
3. Section: Choosing everyday foods 6.23 2.09 6.22 2.15 6.25 1.75 0.922
4. Section: Diet-disease relationships ~ 10.24 4.51 10.32 4.46 9.83 4.77 0.465
Total 59.10 10.77 59.45 10.76 57.27 10.74 0.174

*SD: Standart Deviation
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Table 2. GNKQ scores according to trimesters and number of pregnancies

Parameters Trimester Number of pregnancies
1 2 3 p 1 2 3 ?
n=57 n=65 n=216 n=113 n=109 n=116
(16.86%)  (19.23%)  (63.90%)

Knowledge section (max score)

Mean+SD  Mean+SD  Mean+SD

Mean+SD  Mean+SD  Mean+SD

1. Section: Dietary recommendations

9.28 2.10 9.75 1.71 9.74 14.02 0.135 9.53 1.73 9.49 1.75 9.96 1.26 0.048"

2. Section: Sources of nutrients

33.61 8.52 33.06 8.54 32.70 7.76 0.744 34.15 7.97 31.01 7.78 33.52 8.05 0.008*

3. Section: Choosing everyday foods

563 224 633 1.77 636 2.12 0.059 6.20 2.08 6.26 2.06 6.23 2.15 0.976

4. Section: Diet-disease relationships

10.87 4.46 10.29 4.33 10.29 4.53 0.255 10.56 4.55 9.77 4.41 10.37 4.56 0.391

Total

59.57 11.57 58.69 10.72 59.10 10.61 0.903 60.46 10.80 56.64 10.02 60.10 11.10 0.014*

nant women who had not diet education, and among
the pregnant women who had diet education (p=0.174)
(Table 1). It was thought that the pregnant women
who were given diet education during pregnancy did
not benefit from it enough. It was seen that most of the
pregnant women had not received adequate nutrition
education before or during pregnancy.

Of the pregnant women, 57 (16.86%) were in the
first trimester, 65 (19.23%) were in the second, and
216 (63.90%) were in the third trimester. There was
no significant difference between the scores obtained
from the GNKQ according to the number of pregnant
women. One hundred thirteen (33.43%) pregnant
women were primiparous, and 225 (66.56%) were
multiparous. There were differences between those
with a 2nd pregnancy and those with 3 or more preg-
nancies. The GNKQ total score (p=0.014), sub-scores,
section 1 (dietary recommendations) (p=0.048), sec-
tion 2 (sources of nutrients) (p=0.008) were statisti-
cally different for the second and third trimester. As
the pregnancy experience increased, it was observed
that the women took more care of their diet (Table 2).

Considering the number of living children, 143

(42.30%) pregnant women had no children, 120
(35.50%) were pregnant women with 1 child, and 75
(22.8%) participants had more than 2 children. As the
number of surviving children increased, the scores of
mothers who were thought to have increased moth-
erhood experience tended to increase in the GNKQ,
but the difference was not statistically significant
(p=0.066) (Table 3).

It was observed that some of the pregnant women
participated in our study because of the threat of pre-
term labor and / or premature membrane rupture. The
difference between pregnant women without these
symptoms in our study was examined. Thirteen (3.84%)
were found to have early membrane rupture (EMR) and
preterm history. When evaluated with the GNKQ scale,
those with a history of EMR were under investigation
and treatment due to the threat of preterm labor. Al-
though it was observed that the GNKQ total score and
the sources of nutrients, choosing everyday foods, and
diet-disease relationships tended to get lower scores,
there was not statistical significance between them (Ta-
ble 4). In our study, it was seen that patients who were
interned in the ward because of gestational hyperten-

Table 3. GNKQ scores according to the number of children

Parameters

Number of living children n (%)

0 1 2 23 ?
n=143 (4230%)  n=120(35.50%)  n=59 (17.45%)  n=16 (4.73%)

Knowledge section (max score) Mean+SD Mean+SD Mean+SD Mean+SD

1. Section: Dietary recommendations 9.54 1.70 9.57 1.75 10.11 1.03 9.81 0.98 0.111
2. Section: Sources of nutrients 33.53 8.10 31.73 8.10 33.79 8.28 33.25 4.85 0.242
3. Section: Choosing everyday foods 6.27 1.92 6.10 2.24 6.32 2.20 6.50 2.16 0.841
4. Section: Diet-disease relationships 10.57 4.52 10.98 4.26 10.98 4.26 9.25 4.21 0.145
Total 59.93 10.25 57.12 11.56 61.22 10.58 10.24 4.51 0.066
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Table 4. GNKQ scores according to risk of preterm labor / premature membrane rupture / Preeclampsia / Gestational Hypertension

Parameters

Risk of preterm labor (TPL)/
Premature membrane rupture (PMR)

Preeclampsia /or Eclampsia /
or Gestational hypertension (PEG)

TPL (-) TPL (+) TPL (+) p PEG (-) PEG (+) 2
PMR (-) PMR (-) PMR (+) n=281 n=57
n=246 n=77 n=13

Knowledge section (max score) Mean SD Mean SD Mean SD Mean SD Mean SD
1. Section: Dietary recommendations  9.71  1.61 9.36 1.64 10.38 086 0.061 9.72 156 938 1.78 0.145
2. Section: Sources of nutrients 33.31 801 32.05 7.99 2992 819 0.193 33.65 821 29.33 5.95 <0.001*
3. Section: Choosing everyday foods 6.32 1.99 596 247 6.07 155 0410 645 202 514 213 <0.001*
4. Section: Diet-disease relationships 10.34 4.35 9.84 4.93 9.84 491 0.662 10.69 448 8.03 3.95 <0.001*
Total 59.74 10.39 57.22 1191 56.23 881 0.125 60.56 10.45 51.89 9.37 <0.001*

*Risk of preterm labor (TPL)/ Premature membrane rupture (PMR)
* Preeclampsia /or Eclampsia / or Gestational hypertension (PEG)

Table 5. GNKQ scores and pregnancy outcomes and folate intakes

Parameters Hospitalization time Folate Intake (FI) (at least 400 mcg/ a day)
> 3 day (n=132) =<3 day (n=206) P FI - (n=108) FI + (n=230) ?

Knowledge section (max score) Mean SD  Mean SD Mean SD  Mean SD

1. Section: Dietary recommendations 9.14 183 10.00 134 P<0.001* 9.05 173 995 145 <0.001*
2. Section: Sources of nutrients 30.25 621 3464 859 P<0.001* 283 543 3506 8.17 <0.001*
3. Section: Choosing everyday foods 6.01 218 637 203 P=0125 577 214 644 204 0.006*
4. Section: Diet-disease relationships 8.47  4.07 11.37 441 P<0.001* 790 393 1134 434 <0.001*
Total 53.96 824 6240 10.92 P<0.001* 5122 6.79 62.80 10.30 <0.001*

*Statistical significance

sion, preeclampsia, and eclampsia GNKQ scores were
lower than in the other patients (p<0.001).

When the pregnant women were asked as to
whether they received regular 400 mcg / day folate
from the first month of pregnancy, it was observed that
those with regular folate intake had higher GNKQ
scores (p<0.001). As the level of knowledge in the di-
rection of healthy nutrition increased, the use of folic

acid for the protection of fetal health was increased.
When pregnant women are evaluated according to the
duration of hospitalization, there was a significant dif-
ference between GNKQ the total scores of patients
who were hospitalized for more than 3 days and those
hospitalized for 3 days or less (p<0.001) (Table 5).
Some parameters of the sociodemographic charac-
teristics of the pregnant women in our study were exam-

Table 6. GNKQ scores and pregnant women in sociodemographic parameters

Parameters Profession / Job Graduation degree
Housewife Employee =~ White- 7 Elementary Secondary Undergraduate  p
(n=217) (n=67) collar education education / Graduate
(n=54) (n=132) (n=137) (n=69)

Knowledge section (max score)

Mean SD Mean SD Mean SD

Mean SD Mean SD Mean SD

1. Section: Dietary recommendations

9.83 1.40 9.20 2.14 9.57 1.49

0.018* 9.78 133 9.48 1.92 9.81 135 0.235

2. Section: Sources of nutrients

32.99 8.01 32.16 7.80 33.61 8.43

0.604 30.71 6.77 34.00 8.45 35.02 8.49 <0.001*

3. Section: Choosing everyday foods

6.17 2.13 6.41 1.93 6.25 2.14

0.698 6.19 221 6.21 2.07 634 194 0.879

4. Section: Diet-disease relationships

10.29 4.36 9.13 4.43 11.42 491

0.020* 9.99 4.47 9.67 437 11.85 4.52 0.030*

Total

59.29 10.62 57.07 10.18 60.87 11.83 0.7142 56.68 8.83 59.45 11.69 63.04 11.12

<0.001*

*Statistical significance
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ined. The number of pregnant women with an under-
graduate or above degree was 69 (20.41%); the number
of pregnant women in the secondary education range
was 137 (40.53%); the number of pregnant women in
the primer education was 132 (39.05%). GNKQ total
score (p<0.001), diet of disease (section 2) (p<0.001) and
diet-disease relationships (section 4) (p=0.030) subscale
scores increased as the range increased. Simply having
more education was an important factor regarding high
diet knowledge. Having well job was also important fac-
tor for well being in dietary recommendations (p=0.018)
and diet-disease relationships (p=0.020) (Table 6).

The pregnant women were divided into three
groups according to their education level. As the level

of education increased, it was observed that GNKQ
scores increased. In this study, it was observed that, es-
pecially the third sub-section (diet foods) and fourth
sub-section (diet-disease relationships) affected the
feeding habits of pregnant women. When the family
structure was questioned, pregnant women living in
the nuclear family; GNKQ total scores were higher in
the extended family (Table 7).

The women were asked about where they learned
the information about their nutrition. Only 104
(30.76%) of the pregnant women had received infor-
mation from health personnel. Most of the media re-
ported that they received information from the media

(46.15%). Only the difference between the scores ob-

Table 7. GNKQ scores and husband’s profession and family structure for the pregnant women

Parameters Husbands profession Family structure for pregnant women
Self- Employee  White- ? Nuclear Extended ?
employed (n=154) collar family family
(n=125) (n=59) (n=295) (n=43)
Knowledge section (max score) Mean+SD Mean+SD Mean+SD MeanzSD Mean+SD
1. Section: Dietary recommendations  9.64 1.61 9.57 1.73 996 1.14 0272 9.66 160 9.69 1.61 0.899
2. Section: Sources of nutrients 3227 754 3272 818 3484 846 0.116 3336 817 2993 6.24 0.009*
3. Section: Choosing everyday foods 5.63 2.11 6.65 196 6.40 212 <0.007* 620 2.03 6.46 2.49 0.440
4. Section: Diet-disease relationships ~ 9.40  4.30 10.62 4.81 11.05 3.86 0.025* 1034 4.52 9.58 4.40 0.302
Total 56.95 10.34 59.64 10.92 62.27 10.46 0.005* 59.60 11.01 55.67 8.21 0.025*

Table 8. Where the pregnant women heard their diet knowledge before today

Parameters TV. Radio Health professionals ~ Web pages Book. Journal ?
(n=156) (n=104) (n=52) (n=26)
Knowledge section (max score) Mean+SD Mean+SD Mean+SD Mean+SD
1. Section: Dietary recommendations 9.60 1.55 9.97 1.38 9.57 1.90 9.00 1.89  0.035*
2. Section: Sources of nutrients 33.15 7.74 32.93 8.54 33.00 7.87 31.42 823 0.793
3. Section: Choosing everyday foods 6.24 2.20 6.20 1.91 6.19 221 6.38 2.02  0.981
4. Section: Diet-disease relationships 9.93 4.43 10.74 4.71 10.28 4.46 10.03 424  0.565
Total 338 9.66 1.60 32.92 8.03 6.23 2.09 10.24 451  0.615
*Statical significance
Table 9. Pregnant women’s age, Body Mass Index (BMI), and p scores
Parameters  Mean Median SD  Min Max p
1. Section: 2. Section: 3. Section: 4. Section:  Total
Dietary Sources of Choosing Diet-disease

recommendations  nutrients  everyday foods relationship
Age 30.09 30.50 5.95 18 41 0.028 0.155 0.992 <0.001* 0.001*
BMI 25.77 2716 8.64 18.24 4552 0.661 0.141 0.926 0.955 0.235

*Statical significance
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tained from the dietary recommendations was signifi-
cant (p=0.035) (Table 8).

In our study, the difference between age and
GNKAQ scores was significant, and as the age increased,
the scores of the age group increased and the knowl-
edge and awareness levels of the young women started
to reach better levels (p=0.001). When pre-pregnancy
BMIs (before pregnancy) were questioned, no signifi-
cant difference was found between the GNKQ scores,
suggesting that women of conception age do not have
adequate nutritional education and are unable to regu-

late their lives (Table 9).

Discussion

Considering that diet behavior is very complex,
attempts to understand this in terms of nutritional
knowledge in pregnant women should start with a clear
understanding of awareness. Pregnant women tended
to focus on a particular area of knowledge, such as fat
or cholesterol. Furthermore, they had a wide range of
information, but the correct information was not on
a systematic basis. These criteria provide a different
perspective to research results in pregnant women by
looking at the information-behavior relationship in
the field of nutrition.

Studies have shown that having good nutrition
knowledge and showing a positive attitude with a
healthy diet does not always result in high diet qual-
ity (8-10). Our study also found that pregnant wom-
en were well fed and received nutritional education.
However, when evaluated using the GNKQ, they were
not able to achieve high scores. In order for future
generations to be healthy, systematic training should
be planned to increase the knowledge and awareness
levels of pregnant women about diet. Due to potential
health risks, it is important that women comply with
the principles of healthy nutrition during pregnancy.
Unfortunately, although women reported positive
changes in lifestyles during pregnancy, it was shown
that their dietary intake and knowledge did not meet
the recommended food and nutrient intake for preg-
nancy.

The highest scores were achieved in the first sec-
tion of the GNKQ (dietary recommendations) in pre-

vious studies (9,10). In our study, it was also observed
that the pregnant women obtained the highest score in
the first part. They answered most commonly; “Which
of these breads contain the most vitamins and miner-
als? The women in our study results most commonly
answered: ‘wholegrain.’

In the literature, studies on the intake of fruits,
vegetables, iron, and sodium found that the partici-
pants had sufficient knowledge (11, 12). In our study,
pregnant women stated that they had increased the
intake of fruits, vegetables, and iron for healthy eat-
ing habits, and that they had reduced the intake of
fat and salt. However, their knowledge of meat con-
sumption, vitamin D intake, and glucose consump-
tion was not sufficient. The findings suggest that these
nutrients should be targeted in future interventions
in this population. Nutritional information is among
the determinants that increase the quality of diet (12-
14). Positive attitudes towards healthy nutrition are
constantly associated with high dietary quality. In our
study, diet quality was higher in pregnant women with
good nutritional information. The family may have a
positive effect on eating habits with regard to develop-
ing healthy dietary habits among women in societies.

Pregnancy is a life event that triggers a long-term
review of nutritional problems. Factors that can fol-
low the trimesters in pregnancy and affect the nutri-
tional awareness among these passages were evaluated
in previous studies. However, the practical or clinical
effects of differences in nutritional awareness have not
been established (15-17). In addition, a recent Aus-
tralian study showed that diet quality decreased as
pregnancy progressed (18). In our study, the nutrition
information level did not increase with the pregnancy
trimester. The GINKQ scores tended to decrease as
the pregnancy progressed. Besides, in our study, it was
evaluated according to the number of pregnancies be-
tween pregnant women. Although there was a statisti-
cally significant difference between the GNKQ total
scores (p=0.014), it has not been determined that there
was a practical and clinical effect.

It is important for health professionals to realize
that pregnancy is one of the unique opportunities for
women to be informed about nutrition. This increased
awareness can benefit maternal, fetal, and baby health.
It can also have positive consequences for postnatal
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nutrition because the gains acquired during pregnancy
are of great importance for families and society.

Vitamins and minerals are essential for healthy
functioning of the body, fetal growth, and develop-
ment (19). Preterm action, small for gestational age
(SGA), low birth weight (LBW), premature rupture
of membranes, and risk of preeclampsia increase in
nutritional insufficiencies. Insufficient nutritional
knowledge, low zinc intake, iron deficiency, and LBW
are associated with premature rupture of membranes
(20, 21). Especially in middle- and low-income coun-
tries, women have poor nutritional knowledge, and
lack of nutritional deficiencies for ongoing health
during pregnancy. However, multiple-micronutritient
supplementation (MMN) is not required, and nutri-
tional information should be encouraged to increase
the nutritional level of pregnant women (21-23). In
our study, GNKQ scores were lower among pregnant
women at risk for preterm labor and those with EMR
than in those without these problems. Preeclampsia,
gestational hypertension, followed by eclampsia and
those who continued treatments had lower GNKQ
scores for nutritional knowledge than healthy preg-
nant women In order to be able to correct prenatal
outcomes, adequate training should be provided and
diet regulation should be implemented.

Studies have shown that folic acid information is
limited in pregnant women. Most women in previous
studies were aware of the need to take a folic acid sup-
plements to prevent fetal spina bifida. However, less
than half knew what dose and when to take folic acid
(24, 25). In our study, there was a lack of awareness of
the need to take folic acid and information about how
often the women would be checked. In addition, folic
acid replacement was also shown to be negligible even
in those with high knowledge levels in the GNKQ.
One benefit of raising nutritional awareness is the in-
creased use of folic acid to prevent fetal neural tube
defects in pregnant women.

In many studies, it is stated that the education
level of participants has a significant effect on GNKQ
scores (26, 27). Our study showed that women with
high education levels had more nutritional informa-
tion and healthy nutrition efforts (p<0.001). At the
same time, the scores of working women tended to be
higher than those of non-working women. This seems

to be both a logical and consistent finding.

In the literature, it was found that the level of
quality nutrition of the pregnant women with low soci-
oeconomic level was low (27, 28). In our study, GNKQ
scores of women with high family income were higher
(p=0.005). 'The family structure of a husband, wife,
and children living in a nuclear family achieved higher
scores (p=0.025).

Recent studies showed that nutrition education
was insufficient in pregnancy. Therefore, increasing
awareness and understanding of dietary rules can be
an important step in increasing women’s ability to as-
sess diet quality against a ‘healthy, balanced diet” as
defined by the Australian Dietary Guidelies (ADG).
This can then force women to make positive nutri-
tional changes. Previous research suggests that prima-
ry healthcare providers during pregnancy may be the
most appropriate to provide this information (28-30).
However, it may require additional resources such as
time and training. The effectiveness of such strategies
among women who believe that their diet quality is
low but their diet is healthy can be affected by their
desire to increase nutritional information and a healthy
diet. Our study shows that diet changes are minimal.
In general, although almost two-thirds of women are
reported to make dietary changes especially for preg-
nancy, the degree to which diet quality changes before
pregnancy cannot be determined from the available
data. Furthermore, in our study, the number of women
whose knowledge came from media such as television
and radio was high, and the scores were moving dra-
matically towards better levels.

The findings of this study show that there is a need
for greater emphasis on nutritional counseling and ed-
ucation in order to optimize the quality of nutritional
habits of pregnant women. It was observed that preg-
nant women had limited nutritional knowledge, which
could lead to less nutritional intake. Primary health-
care providers, family physicians, general practitioners,
obstetricians, nurses, and midwives are in a position to
reach the community to provide nutritional informa-
tion. Diet quality was poor in the pregnant women in
our study.

Nutritional knowledge and attitudes were found
to be important determinants of diet quality. It has
been shown that nutrition interventions that encour-
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age healthy eating habits in pregnant women should
focus on developing the determinants of diet behavior.
Training and forms should be prepared and put into
practical use for pregnant women. In order to contrib-
ute to the improvement of fetal and maternal health,
it is seen that nutrition education should be given im-
portance in pregnant women.

Limitations

Nutritional education should be given to women
during pregnancy and in the preconception period.
However, in our study, it was not possible to provide
this training. Furthermore, more studies are needed to
facilitate access to healthy food sources and to increase
their use. Finally, the majority of women in this study
were aware of some areas of dietary recommendations;
however, the responses of pregnant women to the scale
showed that they had limited knowledge about the
rules of diet for healthy nutrition during pregnancy.
Although the women reported positive changes in
their eating habits, they did not have enough diet in-
formation to meet their nutritional requirements dur-
ing pregnancy.

Conclusion

Our findings show that evaluating pregnant
women with the GNKQ and providing nutritional ed-
ucation will be beneficial on pregnancy outcomes. The
use of iron, folic acid, and nutritional education in low-
and middle-income populations should be encouraged
to improve preterm labor, low birth weight, systemic
arterial hypertension, and possibly reduce premature
births.

This study showed that pregnant women had lim-
ited knowledge about balanced nutrition rules. Nutri-
tional guidelines and nutritional counseling provided
in practice were not clear enough. Objective-oriented
strategies should be developed in order to increase the
awareness about the rules of quality nutrition in preg-
nancy. The findings also emphasize that a small num-
ber of women receive nutritional advice as part of their
pregnancy care. It is necessary to increase effective nu-
trition programs and campaigns for pregnant women.

Babies should be provided with a healthy start to life

and routine nutrition counseling should be promoted
as part of pregnancy care.

Implications for research

Based on the results from our subgroup analysis,
further research can be conducted. Studies should be
performed to better understand the basic nutrition-
al status of pregnant women and how they can affect
pregnancy and birth outcomes after increasing nutri-
tional knowledge. In addition, determination of the
most appropriate formulation for vitamin and mineral
supplements such as folic acid, iron, and zinc may have
practical implications. Vitamin, mineral supplementa-
tion, and nutritional education supplementation will be
useful to better understand maternal and fetal health.
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variables related with its severity in adults

Aziz Soysal', Ramazan Saglgnl, Sevil Akbulut Zencirci', Yasemin Saglan’, Kazim Tirpan’,
Daidem Arslantag’, Alaettin Unsal”

'Department of Public Health, Faculty of Medicine, Eskischir Osmangazi University, Eskisehir, Turkey - E-mail: gamali.he-
kim64@gmail.com; *Community Health Center, Odunpazari, Eskisehir, Turkey; *Family Health Center, Kemal Nurhan Mani,
Eskisehir, Turkey

Summary. Gastroesophageal Reflux Disease is a chronic gastrointestinal disease that significantly reduces the
quality of life and causes serious complications such as esophageal stricture, gastrointestinal bleeding or Bar-
rett’s esophagus in some patients. This study was undertaken to evaluate some factors that are considered to be
related to Gastroesophageal Reflux Disease and severity among individuals who are 40 years of age and over.
This study is a cross-sectional survey conducted with individuals who were at the ages of 40 years and over who
applied to 6 Family Health Centers and Family Health Centers serving in the districts of Alpu and Mahmudiye
located in 3 settlements with different socioeconomic levels in Eski ehir City Center between 01 November and
30 December 2016. During the study, Individuals with symptoms of retrosternal burning and regurgitation at
least 1 day a week was accepted as Gastroesophageal reflux disease in the study and the severity of the disease
was assessed with the National Institutes of Health Promis Gerd Scale. Stop Bang Scale was used in assess-
ing the risk level of obstructive sleep apnea syndrome. Among the study sample; 920 individuals were (46.8%)
male and 1046 (53.2%) were female. Their ages ranged from 40 to 80 years with a mean of 56.8 + 10.6 years.
Gastroesophageal Reflux Disease was found in 18.3% (n = 360) of the study group. In our study, female gender,
moderate family income status, non-steroidal antiinflammatory drug use, family history of gastroesophageal
reflux disease, previous gastroesophageal reflux disease, consumption of carbonated beverage, consumption of
fatty food, consumption of fermented food, presence of chronic obstructive pulmonary disease story, asthma
story presence and having high risk in terms of obstructive sleep apnea syndrome were found to be important
risk factors for gastroesophageal reflux disease(each; p<0.05). Drug therapy was the most common treatment
method among individuals who previously had Gastroesophageal Reflux Disease diagnosis (76.6%). In the study
group; the most common Gastroesophageal Reflux Disease severity was “most symptomatic” in individuals with
high risk of Obstructive Sleep Apnea Syndrome (60.6%). In this study, it was determined that Gastroesophageal
Reflux Disease is an important health problem in adults. In terms of preventing gastroesophageal reflux disease
and risk factors; screening should be made and health education and information services should be provided to
increase the level of awareness.

Key words: Gastroesophageal Reflux Disease, over 40 years of age, Eskisehir

Introduction disturb the person (1). Although the cause of GERD
is not fully understood, genetic factors are thought to

Gastroesophageal Reflux Disease (GERD) is be more forward than environmental factors (2). Im-
defined as the escape of stomach contents to the es-  portant risk factors for GERD include lifestyle fac-
ophagus, causing symptoms and/or complications that tors such as smoking, chocolate, consumption of spicy
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foods, consumption of cigarettes and alcohol, obesity,
and the use of drugs such as aspirin and nonsteroidal
antiinflammatory drugs (3-6).

In the physiopathology of GERD, a variety of
theories such as transient lower esophageal sphincter
loosening, reduced resting lower esophageal sphincter
pressure, impaired esophageal acid clearance, delayed
gastric emptying, and defects in esophageal epithelial
preservation are suggested and the most important one
among these is transient lower esophageal sphincter
loosening (7, 8). Typical symptoms of GERD include
pyrosis (retrosternal burning, heartburn) and regur-
gitation (9, 10). However, dysphagia, odynophagia,
angina-like chest pain, globus sensation, belching and
chronic cough can also be seen (4).

GERD diagnosis is based on anamnesis, and in-
vasive techniques are used in the presence of atypical
symptoms or for the assessment of complications (7).
Clinical and laboratory methods or some scales are
used to assess the severity of GERD, including the Na-
tional Institutes of Health (NIH) PROMIS GERD
scale (4, 11). It has been reported that the frequency
of GERD is 6.2-31.3% in some studies among adults
in various countries (12-14). In Turkey, this frequency
ranges from 19.3% to 33.9% (15-17).

GERD and non-malignant complications such
as esophageal erosion, ulcer, bleeding, perforation,
stricture rarely cause death (18). Barrett’s esopha-
gus, a complication of GERD, causes adenocancer to
cause death but this condition is not very often (19).
GERD leads to significant economic losses as it affects
health-related quality of life in a negative way, result-
ing in symptoms and inability to go to work, decreased
productivity and reduced daily activities (20-23). In a
study conducted by Zhao and colleagues in the USA,
the total national hospital costs for hospitalization of
individuals with GERD were reported to have risen
from $ 509 million in 1998 to $ 622 million in 2005
(24).

One of the accompanying diseases of GERD is
Obstructive Sleep Apnea Syndrome (OSAS); which is
a disease characterized by intermittent partial or com-
plete occlusion of the upper respiratory tract during
sleep that causes decreased blood oxygen saturation
(25, 26). It is suggested that in patients with OSAS,

the increase in negative intrathoracic pressure during

the apneic episode caused GERD by creating a vacu-
um effect on the gastric content (27).

This study aimed to evaluate some factors that are
considered to be related to GERD presence and sever-
ity among individuals who were 40 years of age and
over.

Materials and Methods

This study is a cross-sectional survey conducted
with individuals who were at the ages of 40 years and
over who applied to 6 Family Health Centers and
Family Health Centers serving in the districts of Alpu
and Mahmudiye located in 3 settlements with differ-
ent socioeconomic levels in Eskisehir City Center be-
tween 01 November and 30 December 2016.

Eskisehir province is in the 7th place in terms of
socio-economic development order. Livelihood re-
sources are based on industry in the province center
and agriculture in the districts (28). According to the
data of the Turkish Statistical Institute (TUIK) 2015;
the total population of Eski ehir is 826,716 and the
population over age 40 is 351,532 (29). Eski ehir Os-
mangazi University Non-Interventional Clinical Re-
search Ethics Board approved this study with decision
numbered as 80558721 / G-268 and dated as 18 Oc-
tober 2016. In order to collect data, necessary permis-
sions were obtained from Eski ehir Provincial Public
Health Directorate and Family Health Centers.

There are 52 Family Health Centers (FHC) in the
center of Eski ehir.A total of 8 FHC including 6 FHC
in 3 settlements with different socioeconomic levels
and 1 FHC in Alpu and 1 FHC in Mahmudiye were
included in the study according to Eskisehir Provincial
Public Health Directorate’s opinion. The prevalence
of gastroesophageal reflux disease was estimated to be
20%, the error margin was 5%, the confidence inter-
val was 95%, the minimum number of people to be
reached for each FHC was 245 and the total number
of people was calculated as 1960 so that the reliability
of the results could be accepted.

A questionnaire form was prepared using the ap-
propriate literature in accordance with the purpose of
the study, (30-34). The questionnaire contains some
sociodemographic characteristics of the individuals,
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some factors that are thought to be related to GERD,
questions about the NITH PROMIS GERD Scale and
STOP-BANG Scale.

After informing individuals aged 40 years and
over who applied to FHC during the study period
about the subject and the purpose of study; 1966
people who agreed to participate in the study formed
the working group. Pre-prepared questionnaires were
filled in by face-to-face interviewers. This process took
approximately 20-25 minutes.

Patients with burning symptoms in the retroster-
nal region for at least 1 day in the last week were iden-
tified as retrosternal burning positive and patients with
regurtitation of foods and drinks without vomiting
were defined as regurtitation positive. Subjects with
symptoms of retrosternal burning and regurgitation at
least 1 week in the study were accepted as GERD (34,
35) and the NIH Promis Gerd Scale was used to assess
severity. This scale was developed by the National In-
stitutes of Health (NIH) in 2014 (30, 36) and the va-
lidity and reliability study in Turkey was conducted by
Oz eker et al.. The scale consists of 13 questions with
5 likert types and the scores from each question range
from 0-4. Scores to be taken from this scale ranged
from 0 to 52, with 16 and over points were the most
symptomatic, between 8-15 points were moderate
symptomatic, between 4-7 points were mild sympto-
matic, between 1-3 points were the least symptomatic
and 0 point was considered as asymptomatic (31).

Stop Bang scale was used to assess OSAS risk lev-
el. The Stop-bang scale was developed by Chung et al.
in 2008 and the validity and reliability study in Turkey
was conducted by Acar et al. in 2013. The scale consists
of a total of eight questions whose answers were yes-
no. Those who gave “yes” to three more questions were
considered as high risky for OSAS and those who gave
two or less “yes” responses were considered as low risky
for OSAS (32, 37).

In this study, family income status was evaluated
as “poor, moderate and good” according to their own
perceptions.

The data were evaluated in the SPSS (version
15.0) Statistical Package Program. Chi-square test
and Logistic Regression Analysis (Stepwise Backward
Wald Regression) were used for the analyzes. Statisti-
cal significance was accepted as p<0.05.

Results

Among the study sample; 920 individuals were
(46.8%) male and 1046 (53.2%) were female. Their ages
ranged from 40 to 80 years with a mean of 56.8+10.6
years. Gastroesophageal Reflux Disease was found in
18.3% (n=360) of the study group. The distribution of
the study group members according to some sociode-
mographic characteristics is given in Table 1.

Results of Logistic Regression Analysis; which
were created with variables that were detected to be
associated with GERD in Chi-Square analysis such
as place of residence, gender, education status, family
income status, regular exercise, non steroidal anti-in-
flammatory drug (NSAID) use, presence of a disease
that requires continuous drug use, GERD diagnosis in

Table 1. Distribution of the study group according to socio-
demographic characteristics

Sociodemographic characteristics ~ Number Percentage
(n) (%)
Place of residence
Provincial center 1334 67.9
District 632 32.1
Age group
40-49 559 28.4
50-64 904 46.0
Over 65 years 503 25.6
Gender
Male 920 46.8
Female 1046 53.2
Education status
Under primary education 1182 60.1
Primary school graduate 231 11.8
High school and above 553 28.1
Personality type
A 950 48.3
B 1016 51.7
Family type
Nuclear family 1548 78.7
Extended family 365 18.6
Fragmented family 53 2.7
Family income
Poor 231 11.7
Moderate 1391 70.8
Good 344 17.5
Total 1966 100.0




Evaluation of Gastroesophageal Reflux Disease and variables related with severit in adults 369

family, previous GERD diagnosis, obesity, eating how
many hours before bed time, spicy, fatty, salty, ferment-
ed food consumption, consumption of carbonated
beverages, Diabetes Mellitus, Hypertension, Chronic
Obstructive Pulmonary Disease (COPD), Asthma,
OSAS risk status; were shown in Table 2.

Female gender, moderate family income status,
NSAID use, family history of GERD, previous GERD,
consuming carbonated beverages, consumption of fatty
foods, consumption of fermented foods, presence of
COPD history, presence of asthma, and having high
risk in terms of OSAS; were all found as important risk

factors for GERD in our study according to Logistic
Regression Analysis result (each; p<0.05).

Of the study group, 474 (24.1%) individuals had
previously diagnosed Gastroesophageal Reflux Dis-
ease and 417 (88%) of them had received any treat-
ment due to Gastroesophageal Reflux Disease. Drug
therapy was the most common treatment method
among individuals who previously had Gastroesopha-
geal Reflux Disease diagnosis (76.6%). The distribu-
tion of the individuals with GERD diagnosis in study
group according to treatment methods was given in

Table 3.

Table 2. Results of the Logistic Regression Model, which were formed by variables determined to be related to GERD in the study

group (final step)

Variables SE* P OR® 95% CI*
Gender (reference: Male)

Female 0.463 0.144 0.001 1.589 1.199-2.105
Family income (reference: good)

Moderate 0.450 0.195 0.021 1.568 1.071-2.295
Poor 0.291 0.258 0.260 1.338 0.806-2.221
Use of NSAID (reference: No)

Yes 0.404 0.134 0.002 1.498 1.153-1.946
Family history of GERD (reference: No)

Yes 0.489 0.137 0.000 1.631 1.246-2.135
Previous GERD diagnosis (reference: No)

Yes 1.747 0.136 0.000 5.735 4.396-7.483
Consumption of carbonated beverages (reference: No)

Yes 0.401 0.153 0.009 1.494 1.106-2.018
Consumption of fatty foods (reference: No)

Yes 0.714 0.137 0.000 2.043 1.562-2.673
Consumption of fermented foods (reference: No)

Yes 0.294 0.149 0.048 1.342 1.002-1.796
Diabetes Mellitus (reference: No)

Yes 0.285 0.156 0.068 1.330 0.979-1.807
COPD (reference: No)

Yes 0.707 0.329 0.032 2.028 1.064-3.865
Asthma (reference: No)

Yes 0.589 0.211 0.005 1.802 1.191-2.724
OSAS risk status (reference: Low)

High 0.545 0.173 0.002 1.725 1.228-2.422
Constant -4.302 0.297 0.000 - -

SE*: Standard error, OR’: Odd’s ratio, CI: Confidence interval
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Table 3. Treatment methods applied by individuals who already
had GERD diagnosis in the study group

Treatment methods Number (Percentage)
No treatment 57 (12.0)

Diet treatment 69 (14.6)
Medication 363 (76.6)
Other 4(0.8)

Total 493 (100.0)

*Numbers were evaluated through treatment methods.

Table 4. Distribution of GERD according to severity in indi-
viduals with high OSAS risk in the study group

GERD severity in individuals Number (Percentage)
with high OSAS risk

Mild symptomatic 14 (4.8)
Moderate symptomatic 101 (34.6)
Most symptomatic 177 (60.6)
Total 292 (100.0)

In the study group; OSAS was found to be high
risky in 73% (n = 1440) and low risky in 27% (n = 526).
Among the study group; the most common GERD
severity was “most symptomatic” in individuals with
high risk of OSAS (60.6%). Distribution of GERD
according to severity in individuals with high OSAS
risk in the study group was given in Table 4.

Discussion

GERD is a chronic gastrointestinal disease that
significantly reduces the quality of life and causes seri-
ous complications such as esophageal stricture, gastro-
intestinal bleeding or Barrett’s esophagus in some pa-
tients (38). The prevalence of GERD in this study was
detected as 18.3%. It has been reported in some studies
among adults in various countries that the frequency of
GERD varies between 6.2-31.3% (12-14). In Turkey,
this frequency varies between 19.3% - 33.9% (15-17).
The lack of standardization of the methods used to di-

agnose GERD in these studies can be shown among
the reasons for the different results reported.

In our study, the frequency of GERD in wom-
en was 1.589 times higher than that of men. Similar
results have been reported in a study conducted by
Shaha and his colleagues in Bangladesh (39). Whereas
Kay and his colleagues reported that the frequency of
GERD in men was higher than in women (40) and
on the other handin Locke et al.’s study in Minnesota,
there is no difference in the frequency of GERD be-
tween men and women (41).

In our study, the GERD frequency was higher in
families with moderate income when compared with
families that had good income (OR=1.568; p<0.05).
In a study conducted in Israel, it was reported that the
frequency of GERD was high in families with low in-
come (42). In a study conducted by Yénem and col-
leagues, it was reported that there was no relationship
between family income status and GERD (15). Such
an outcome may have occurred because individuals in
the study assessed family income according to their
own perceptions.

NSAID use is an important risk factor for GERD
symptoms because it increases the duration of acid re-
flux (43). In our study, GERD frequency was found
to be higher in people using NSAID (OR=1.498;
p<0.05). Similar results were reported in a study con-
ducted by Martin-de-Argila et al. (44). However, in
a study conducted by Bor et al. in Moscow, it was re-
ported that there was no difference between GERD
with use of NSAID (13).

It is known that genetic contribution is impor-
tant in the etiology of GERD. The presence of upper
gastrointestinal disease in the family is a risk factor for
GERD (45). In the study group, GERD was found
to be 1.631 times higher in those who had a diagno-
sis family history of GERD than those without family
history of GERD. Similar results have been reported
in a study by Rabieeve et al., in Iran (46).

Several factors play a role in the pathogenesis of
GERD. According to recent studies, genetic poly-
morphism in genes affecting the host’s inflammatory
response, drug metabolism, cell cycle regulation, xeno-
biotic pathways, DNA repair, mutagenesis, esophageal
sensory function and gene silencing are associated with
GERD risk (47). In the logistic regression analysis; It
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was found that the frequency of GERD was found
to be 5,735 times higher in those who previously had
GERD diagnosis history. In a multi-centered work
by Kulig and his colleagues; duration of GERD was
reported among the main factors related to the oc-
curence of GERD (48). The most important reason
for the high rate in our study can be uneffective and
unsufficient treatment of GERD.

Carbonated drinks; increases gastric acid load and
increases GERD probability (49). In this study, con-
sumption of carbonated drinks was found to be a risk
factor for GERD (OR=1.494; p<0.05). Similar results
have been reported in a study by Fass et al. (50). In a
study conducted by Darvishmoghadam and his col-
leagues in Iran, it was reported that there was no differ-
ence in the frequency of GERD among those who con-
sumed and did not consume carbonated beverages (51).

Fatty food consumption reduces the lower es-
ophageal sphincter pressure, increases the frequency
of GERD by delaying gastric emptying and extending
esophageal acid exposure duration (52). Frequency of
GERD in those who consume fatty foods were 2.043
times higher than those who did not consume. Simi-
lar results have been reported in the study of El-Serag
et al. (53). In a study conducted by Mansour-Ghanaei
et al., no relation was found between fatty food con-
sumption and GERD prevalence (54).

Fermented foods (sour products) and drinks (al-
cohol) cause reflux by reducing the lower esophageal
sphincter pressure, delaying gastric emptying, stimu-
lating the sensory receptors in the esophagus and in-
creasing gastric acid secretion (38). In the study group,
consumption of fermented food was found to be an
important risk factor for GERD (OR=1.342; p<0.05).
In a study conducted by Song and colleagues in Ko-
rea, it was reported that the frequency of GERD was
higher in those who consume fermented food (breads)
(55). However, Mansour-Ghanaei and colleagues re-
ported that there was no difference in the frequency of
GERD among those who consumed and did not con-
sume fermented drink (drinking dough-yogurt with
water) (54).

In patients with COPD, diaphragm flattening
with increased respiratory distress, intra-abdominal
pressure increase, and negative intrathoracic pressure
may facilitate reflux of gastric contents (56). In our

study, the frequency of GERD in patients with COPD
was found to be 2.028 times higher. A similar result
was reported in a study by Mokhlesi et al. (57). In a
study by Cil and colleagues, GERD was reported to
be not a risk factor for patients with COPD in the
acute exacerbation and respiratory insufliciency situ-
ation (58).

In asthmatic patients; the reduction of the dia-
phragm in pulmonary hyperinflation may cause the
lower esophageal sphincter to hernify into the chest by
increasing the pressure difference between the abdomen
and chest. For this reason, it is expected that the fre-
quency of GERD in asthmatic patients is higher (59).
It was found that GERD frequency was higher in asth-
matic patients in the study group (OR=1.802; p<0.05).
A similar result was reported in a study conducted by
Yonem et al. (15). In a study conducted by Almadi and
colleagues, it was reported that there was no difference
in the frequency of GERD between those with asthma
stories and those without asthma (60).

It is possible that the GERD frequency is higher
due to the vacuum-like effect of the intrathoracic nega-
tive pressure increasing in the upper airway obstruction
in OSAS and the tension of the phrenoesophageal liga-
ment (61). We found that GERD frequency was higher
in those who were at high OSAS risk status when com-
pared with those who were not at high OSAS risk status
(OR=1.725; p=<0.05). The results of some studies in the
literature support our work (62, 63). However, a study

by Kim and his colleagues found no relation between
GERD symptoms and OSAS (64).

Conclusions

In this study, it was determined that Gastroesoph-
ageal Reflux Disease is an important health problem in
adults. In terms of preventing gastroesophageal reflux
disease and risk factors; screening should be made and
health education and information services should be
provided to increase the level of awareness. There is a
need for more extensive work in order to establish the
relationship between Gastroesophageal Reflux Dis-
ease and Obstructive Sleep Apnea Syndrome.
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Summary. Veganism and vegetarianism are bioethical approaches as well as lifestyles and philosophies of
life. There may be more than one reason why people choose to be a vegan/vegetarian. They can be discussed
in terms of ethics, animal rights, respect for sentient beings, ecology and violence. In this study, veganism/
vegetarianism is discussed in detail in terms of bioethics. A qualitative research was performed by using the
snowball or chain sampling method and 40 people older than 18 years old and vegan/vegetarian for at least
two months were interviewed. The interviews were conducted face-to-face with each participant from June 20
to October 24 in 2015. The data gathered in the study were evaluated in accordance with content analysis. Re-
sponses to open—ended questions were coded. Emerging themes were discussed and appropriate suggestions
were made. The results of the study revealed reasons for adopting veganism/vegetarianism, ease and difficul-
ties and benefits and harmful effects of these life-styles. It was concluded that veganism and vegetarianism

could be dealt with in terms of bioethics.

Key words: vegan, vegetarian, ethics, bioethics, ecology, violence

Introduction

Veganism and vegetarianism, gaining popularity
in the world (1-4) are considered not only a type of
nutrition but also a lifestyle and philosophy of life (5).
Thirty-five percent of the Indian population, 9% of the
Italian and German populations and 4% of the Ameri-
can population are vegetarian and 2% of the American
population is vegan (4, 6).

The word vegetarian originates from the Lat-
in word vegetus. In opposition to what is generally
thought, it does not stem from the word vegetable.
Vegetus means full of life, healthy and alive. According
to a definition made in 1842, vegetarianism refers to a
type of nutrition in which red meat, chicken and fish
are not consumed, but eggs, milk and dairy products
are consumed depending on preferences (7). Its defini-
tion was improved by all members of the International

Vegetarian Union in 2011 and vegetarianism was de-
fined as a type of nutrition, the source of which is veg-
etables but which either includes or excludes animal
produce like dairy products, eggs and honey (whether
they are consumed or not depends on preferences) (8).

Veganism means not consuming animal produce
at all (like yoghurt, milk and honey etc.). The diet of
vegans involves vegetables, fruit, crops and nuts (e.g.
walnut and hazelnut etc.) (9). Vegans also do not wear
clothes made of animal products like wool, silk and
leather, do not use products tested on animals (e.g.
cosmetics, detergents and toothpaste etc.) and do not
consume products containing milk such as chocolate,
cake and pasta. They do not go to circuses since animals
are used there and do not watch movies in which living
animals are used (8, 10-14, 17). Veganism is dealt with
separately although it is a part of vegetarianism (9).
The word vegan was coined by Donald Watson and

*This is a Doctoral Thesis of Department of Social Environment Sciences of Social Sciences Institute of Ankara University



376

G.Y. Tungay, M. Bulut

the first vegan society was established in England (The
Vegan Society) in 1944. According to The Vegan Soci-
ety, the definition of veganism updated in 1979, is as in
the following: “/... ] a philosophy and way of living which
seeks to exclude—as far as is possible and practicable—all
Jforms of exploitation of, and cruelty to, animals for food,
clothing or any other purpose; and by extension, promotes
the development and use of animal-free alternatives for
the benefit of humans, animals and the environment. In
dietary terms, it denotes the practice of dispensing with all
products derived wholly or partly from animals” (15).

In the present study, reasons for adoption of ve-
ganism/vegetarianism, ease and difficulties, general
benefits and harms, ecological benefits and harms and
bioethical evaluations of these life-styles were dealt
with.

Material and Methods

Study population and sample

This study had a qualitative design. A purposeful
sampling, called snowball or chain sampling method,
was used and vegans and vegetarians living in Ankara,
Turkey, were contacted. The study population included
people aged over 18 years and being a vegan/vegetarian
for at least two months. The study sample comprised
of 40 participants accepting to participate in the study.

Development and administration of data collection tool
Data were collected with an interview form pre-
pared by the researcher in light of the literature (7, 8,
15-17). The form was composed of four parts and 18
questions. Part I included eight questions about de-
mographic characteristics of the participants. Part II
included two questions about descriptive characteris-
tics of the participants in terms of veganism/vegetari-
anism (duration and type of veganism/vegetarianism).
Part IIT included seven questions about opinions of the
participants about veganism/vegetarianism (The rea-
sons for vegan/vegetarian lifestyle, problems in social
relationships because vegan/vegetarian lifestyle). Part
IV included one question about whether the partici-
pants would like to add anything about the issue. They
participants gave informed consent. The interviews,
conducted with the participants, were recorded. Three
participants declined voice recordings. Therefore, their

interviews were only written down. All the interviews
were held between 20 June and 24 October in 2015.

Data Analysis

Inductive content analysis was performed to eval-
uate data, which were obtained from responses to open
ended questions. To achieve this, first, transcribed data
were read by the researchers. Second, the data were
coded and categorized by two researchers separately
according to the predetermined themes based on the
aim of the study (18). Then, the researchers discussed
the themes, added the newly emerging themes and
reached a consensus on them. This process allowed
determining themes directly based on the data col-
lected (n=21 for vegans and n=19 for vegetarians) and
strengthening the credibility of the results.

Results

Most of the participants (72.5%) were young. In
fact, they were aged 18-34 years. More than half of the
participants were female. The majority of the partici-
pants was single and did not have any children. Almost
all the participants were university graduates or uni-
versity students. The majority of the participants were
working in private sector. Half of the participants were
vegans or vegetarians for 1-4 years (Table 1).

Twenty-one participants were vegan. Most of
them commented that they became a vegan after ex-
periencing vegetarianism, which they described as a
transition period. Only three participants, all of whom
were male, became a vegan without experiencing veg-
etarianism (Table 1).

The participants usually mentioned more than
one reason for their vegan/vegetarian lifestyle. The
most frequent reasons were objecting to animal ex-
ploitation and ethics, followed by respect for life of
sentient beings, ecology and conscience. The reasons
why the individuals participating in the present study
adopted veganism/vegetarianism were considered un-
der different headings.

Objecting to animal exploitation
The participants adopted veganism/vegetarianism
as their lifestyle since they were against animal exploi-
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Table 1. Descriptive characteristics of the participants (n=40)

Descriptive Characteristics n %
Age Groups (yrs.)

18-34 29 72.5
35-49 9 22.5
50 and older 2 5.0
Gender

Female 24 60.0
Male 16 40.0
Marital Status

Married 4 10.0
Single 36 90.0
Having Children

Yes 2 5.0
No 38 95.0
Education

High school graduates 2 5.0
University students 4 10.0
University graduates 25 62.5
Attending an MA or a PhD program 9 22.5
Occupation

Academician 3 7.5
Teacher 3 7.5
Civil servants 6 15.0
Yoga trainer 2 5.0
Having one’s own business 5 12.5
Working in private sector 16 40.0
Student 5 12.5
Duration of being a vegan/vegetarian

2-6 months 3 7.5
6 months-1 year 0 0.0
1 year-4 years 21 52.5
4-10 years 8 20.0
More than 10 years 8 20.0
Type of vegetarians

Vegan 21 52.5
Lacto-ovo vegetarian 12 30.0
Lacto vegetarian 2 5.0
Ovo vegetarian 1 2.5
Pesco vegetarian 4 10.0
History of Becoming Vegetarian/Vegan

Directly becoming vegan 3 7.5
First becoming vegetarian and then adopting veganism 18 45.0
Vegetarian 19 47.5

Towtal 40 100.0
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tation. They argued that animal products should not
be used at all. Animals suffer somewhere I have never
seen. The process starts and finishes there and animals are
changed into food, put into packages and served. I'm not
involved in this process and I don’t see it. I don’t know
about the connection between them?” (39-year-old female
vegan). It seems that the participants became a vegan/
vegetarian since they were against animal exploitation
and that especially the vegans did not consume animal
products and adopted and maintained a lifestyle ob-
jecting to this exploitation.

Ethical views

The participants noted that people categorized
animals into two: animals to love and animals to eat
and that this categorization is unethical. They believe
that just as people with disabilities have rights and are
treated like normal people, animals should also have
rights. This belief was expressed by the participants
as in the following: ‘I think animals cannot be consid-
ered as goods, but humans categorize animals into several
types: those to love, to eat, less intelligent and more in-
telligent. There are humans with Down syndrome, lower
intelligence and not as strong as we are. People do not
Jfind discrimination against them ethical, but they find
categorization of animals according fo their appearances
ethical!” (21-year-old male vegan). A vegan noted that
even the fact that humans are the most intelligent be-
ings in the world does not mean that they can exploit
animals: “Humans are meat-eaters. My ability to eat
does not require me fo eat it.” (19-year-old male vegan).
They thought that veganism was a normal, expected
and right attitude. “Being a vegan does not mean lov-
ing animals. Actually, it means doing what is right”
(19-year-old male vegan). “Inability of animals to ex-
press their lack of consent influences me” (33-year-old
male vegan).

Respect for life of sentient beings: all sentient beings are equal

The participants believed that all sentient beings
and animals are equal. They argued that meat from
cows and goats should not be eaten just as meat from
cats and dogs are not. There is not a difference between
animals. All of them are equally valuable.

Another reason why the participants became a
vegan/vegetarian was that they respected life of sen-

tient beings. Some participants explained it as fol-
lows: “People eating meat violate the right (of animals) to
live” (31-year-old female vegan). “The primary concern
of a vegan should be to object to speciesism and the main
principle of veganism is that all living things are equal.”
(26-year-old female vegan).

Ecology

The participants also thought that vegan/vegetar-
ian lifestyles were beneficial in terms of ecology. One
of the comments made by the participants were as fol-
lows: Animal industry causes air pollution. I studied ge-
ography. I'm attending an MA program and searching for
new information and I know about the issue” (25-year-
old female vegan).

Violence

The participants maintained that all types of ex-
ploitation should be considered collectively. They ex-
plained that violence against women and children and
exploitation of children at workplaces should be con-
sidered together with exploitation of animals. Their
argument was that one type of exploitation would lead
to others and that none of them should be allowed to
occur. One participant made the following comment
about the issue: “I'm in the opinion that all living things
should have freedom. I think attempts to defend both ani-
mal rights and human rights should be made at the same
time” (33-year-old male vegan).

Conscience

Another issue discussed by vegans/vegetarians
was related to suffering of animals during their slaugh-
ter. One participant commented as in the following:
“The slaughter cannot be humane. If we approve of it,
then we will have to accept human abuse” (24-year-old
male vegan). Therefore, slaughter of animals should
not be approved under any circumstances.

Discussion

The most striking finding of this study was that
the participants adopted veganism/vegetarianism for
ethical reasons. It has also been reported in the litera-
ture that individuals most frequently adopt veganism/
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vegetarianism for ethical, ecological and health related
reasons (19-23). But health was never the primary rea-
son; this was seen in another study too (24).

In the present study, the participants underlined
lack of competence in animals. They explained that in-
ability of animals to speak and express their feelings
and opinions does not mean that humans can use or
consume them. Inability to speak is associated with
competency. When human-beings undergo a proce-
dure, for example, when they are exposed to a medical
intervention, informed consent has to be obtained from
them. So that they can give consent, they are expected
to have competence. It means that so that they can
make decisions, they communicate, understand infor-
mation given, have certain values and goals and have
an ability to think about a given decision. When peo-
ple do not have competence (patients with dementia,
infants and unconscious people etc.), their first-degree
relatives make decisions on behalf of them. Extreme
care is taken about these decisions since one makes it
on behalf of another (16). This decision-making pro-
cess also applies to animals. This suggests that humans
should have an ethical principle about animals. Clear-
ly, the participants in the current study argue that if an
object has a value in it and for itself, that thing has an
internal value (25). Therefore, humans should respect
animals since they have an internal value.

Another important finding of this study was that
the participants were against speciesism. It refers to
prejudiced or biased treatment of a biological species
for the benefits of another (17) or considering one’s
own benefits as more important than others’ (26). The
participants believed that all sentient beings (women,
children, animals and patients) should be respected
and treated fairly.

In the current study, the participants emphasized
another reason for becoming vegan/vegetarian; i.e.
minimization of damage to the environment. The aim
of vegan/vegetarian lifestyles is to minimize damage to
the environment. However, it is nearly impossible for
humans not to give harm to the environment in this
technological era. People use many objects, material
and energy (like pens/pencils, paper, television, mo-
bile phones, computers, electricity and motor vehicles
etc.) during a day. Most of their sources come from
nature and using them may damage nature. In addi-

tion, growing agricultural products causes damage to
nature. In the present study, one participant admitted
that she lives in a city and does not know how all prod-
ucts are manufactured exactly and what they contain.

It is not possible for humans to survive without
eating vegetables, while it is possible to live without
animal products. In other words, humans can survive
without using animals. One participant in this study
said that humans need to consume vegetables to sur-
vive and that being an omnivore does not require eat-
ing meat. When veganism/vegetarianism is considered
as “sustainable nutrition” (27), it is clear that the issue
involves responsibilities of humans regarding lives of
future generations (4, 25).

In the current study, the vegan participants were
against becoming vegetarian. They argued that vege-
tarianism has conflicting practices. They explained that
although vegetarians respected animal rights, they ate
secondary animal products like milk, yoghurt and eggs.
Yourofsky, an animal rights activist and lecturer, has
also advocated that one should become a vegan rather
than a vegetarian (28).

While ethics tries to find answers to open-ended
questions about human relations by making judge-
ments “good or bad”, responsibility, an important el-
ement of ethics, is restricted with humans. Bioethics
allowed expansion of human responsibilities for their
relations with the ecosystem including animals, plants,
air and water. It examines ethical problems arising in
a network of relationships extending from all sentient
beings to the ecosystem. It has a wide scope involving
quite different subjects such as artificial fertilization,
donation of organs, tissues and cells, embryological
studies, cloning, gene transmission, agricultural poli-
cies, genetically modified organisms and environmen-
tal problems. In general, the core of bioethics is life;
not only the life of humans but also the life of all or-
ganisms available in nature (16). Accordingly, the sub-
ject of veganism and vegetarianism, directly related to
the life of animals and ecology, is bioethics.

Conclusions and Recommendations

The participants became a vegan/vegetarian for
more than one reason. The primary reasons were ob-
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jection to animal exploitation and ethical concerns.
Other reasons were respect for lives of sentient beings,
conscience, ecology, violence and speciesism.

The results of the study elucidated the reasons
why the participants adopted veganism/vegetarianism.
They gave importance to equality between sentient
beings and therefore were against speciesism and vio-
lence. They thought that vegetarianism and veganism
in particular should exist to ensure equality between all
sentient beings. All they are equal and have the right
to live in the world. Veganism means objecting to all
kinds of exploitation (exploitation of animals, women
and children etc.) and believing that all sentient beings
are equal. That humans use and eat animals is not con-
sidered ethical and inability of animals to express their
lack of consent for procedures they are exposed to cre-
ates ethical concerns. It is obvious that animal exploi-
tation is associated with ethics. In fact, the participants
did not find animal exploitation ethical.

It can be concluded that veganism/vegetarianism
has many aspects including animal exploitation, animal
rights, ethics, ecology, respect for lives of sentient be-
ings, equality between sentient beings, speciesism and
violence and that all these features are the subjects of
bioethics. This suggests that veganism/vegetarianism is
both a nutrition style and a bioethical approach prior-
itizing life of sentient beings and arguing for equality
between all sentient beings.

From the abovementioned point of view, it can be
suggested that incorporation of human-animal-nature
relations based on bioethics, animal rights and love
for animals into preschool education can be useful. In
addition, provision of education about bioethics, ve-
ganism and vegetarianism for university students, es-
pecially candidates of health professionals (veterinar-
ians, doctors and nurses) will contribute to creation of
awareness about the issue. Using V-Label on vegan/
vegetarian products will facilitate selection of products
during shopping and help create awareness about the
issue in the society.

The present study has one limitation. Since the
snowball or chain sampling method was used, the
sample included individuals knowing each other and
belonging to a certain group. Therefore, the results of
the study are based on opinions of a certain group. As
a result, further qualitative and quantitative studies in-

volving different sections of the population in Turkey

should be conducted.
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Dynamics of blood glucose concentration after a food
determines subsequent energy consumption
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Summary. Obesity and its related comorbidities such as type 2 diabetes and cardiovascular disorders are
global public health challenges. It is imperative to understand patterns of the dietary composition that regu-
late blood glucose concentration, satiety cues, and energy consumption. Objectives: This study elucidated the
dynamics of blood glucose concentration after a test food as a crucial determinant of appetite and energy
intake at a subsequent meal. Mezhods: Both low and high glycemic index (GI) foods in liquid and solid forms
or fixed available carbohydrate and in equicaloric amounts were tested in healthy female volunteers (n=14/
experiment) on blood-glucose and percent energy compensation (EC). White wheat bread (solid, high-GI)
was compared with chickpeas (solid, low-GI) at 50 g available-carbohydrate in Experiment 1 and Coca-Cola
(liquid, high-GI) with skim milk (liquid, low-GI) and chickpeas (solid, low-GI) at equicaloric amounts in
Experiment 2. Blood glucose and appetite were measured at baseline and over time up to two hours in Ex-
periment 1 and one hour in Experiment 2. Caloric intake was estimated from a pizza-meal at the end of the
studies and %EC calculated. Resu/s: Both high GI foods had the largest glucose peaks; chickpeas had an
intermediate and milk the smallest peak. Blood glucose concentration before meal time was associated with
energy intake. The %EC was: chickpeas (70%) > bread (7%) in Experiment 1; and chickpeas (80%) > milk
(40%) > Coca-Cola (32%) in Experiment 2. Conclusions: Intake of foods with low GI value would prove help-

ful in the prevention and controlling of obesity, hyperglycemia or hyperinsulinemia.

Key words: Coca-Cola, milk, chickpeas, bread, energy compensationy

Introduction

Metabolic regulation of body weight relays on
the hypothalamic and other parts of the brain through
programmed energy balance, known as ‘Body weight
set point’ theory (1). However, body weight regulation
is more complex, implicated not solely by the geneti-
cally programmed set point, but the obesogenic envi-
ronment and the hedonic temptation of the abundance
and variety of food play an integral role.

Excessive body weight is considered among the
major risk factors for non-communicable dietary
chronic diseases including diabetes. In the past 25
years, the prevalence of Type-2 diabetes has increased
120% worldwide and is projected to increase further

(2). Health professionals are attempting hard to ap-
prehend the mechanisms of causative dietary factors
or patterns governing satiety cues and eating behav-
iour. It is well known that high glycemic index (GI)
foods are known to encourage excess calories intake
through blood glucose spike accompanying hyperin-
sulinemia that causes reactive hypoglycaemia, hun-
ger and cellular fat gain (3). Nevertheless, it is argued
that neither GI or insulin secretion is crucial, rather
it is ‘body weight set point’ that regulates body fat-
ness through the ‘leptin-hypothalamus feedback loop’
(4). The phenomenon to understand excessive energy
consumption is further compounded by the conflicting
results reported by various investigators. For example,
some researchers suggest that the liquid form of foods



Dynamics of blood glucose concentration after a food determines subsequent energy consumption 383

is less compensatory for the energy consumption at the
next meal than the solid form of foods (5-7). Whereas,
others reported vice versa (8-11). The reason for these
controversial results may lie in the fact that most stud-
ies did not measure the blood glucose responses which
could influence the feeling of hunger and consequently
food consumption.

Glucose being a preferred energy source for the
brain, fluctuations in the blood glucose concentration
is monitored by the gut-brain axis via glucosensors in
the hypothalamus (12). The blood level of glucose and
its sustainability overtime is an important outcome of
the type of food consumed by individuals. The post-
prandial blood glucose concentration, a consequence
of several factors such as the ingested food form (liquid
or solid) (5-11), GI (low or high) (3, 13), or nutrient
composition (14-15), however, remains controversial
on appetite and energy consumption. This study was
designed to evaluate some of the common dietary de-
terminants of blood glucose concentration influencing
satiety and food intake in two short-term experiments.
Experiment 1 compared up to 120 min the effect of
the solid form of food with low and high GI, fed at
equal amounts of available carbohydrate while Experi-
ment 2 examined up to 60 min the effect of a solid
versus a liquid form of food with low and high GI, fed
in equicaloric amounts. In both experiments, partici-
pants were healthy young female subjects, a population
group highly susceptible to excessive weight gain with
age (16).

Material and Methods

Subjects

Volunteers (n=14/both experiments) were selected
from a convenient sample of healthy female students,
with a body mass index (BMI in kg/m?) of 20-25 and
ages 17-30 years. Subjects were recruited through fly-
ers and by word of mouth from the College of Life
Sciences at Kuwait University. According to the study
exclusion criteria, volunteers with high fasting blood
glucose, on medication, breakfast skippers or restrained
eaters (scored 211 on the Eating Habits Questionnaire
(17) were not recruited. Furthermore, no test session
was scheduled during the menstrual cycle to avoid hor-

monal effects if any, on blood glucose or appetite (18).
The study was conducted in the Human Nutrition lab-
oratories of the Department of Food Science and Nu-
trition. A consent form was signed by all subjects. This
study was implemented in accordance with the prin-
ciples established by the Declaration of Helsinki. The
study was approved by the Human Subjects’ Review
Committee, Ethics Review Office, Kuwait University.
The sample size determination was based on the results
from previously reported similar research studies that
detected an 80% difference in the glycemic responses
among the test treatments at an alpha level of p<0.05
using the statistical package of SPSS (19).

Test foods

The test foods - white wheat bread (Kuwait Flour
Mills), canned chickpeas (Giant Chickpeas with Chil-
lies, Al-Daniah, Kuwait), Coca-Cola (Classic), skim
milk (Almarai Milk Company, Saudi Arabia) and bot-
tled water (Aquafina) - were purchased from a local
market. Weighed amounts corresponding to 50 g avail-
able carbohydrate (total carbohydrate - dietary fiber)
of the white bread and canned chickpeas were used in
Experiment 1 (Table 1). White bread was served im-
mediately after toasting for 30 seconds and chickpeas
were microwaved for 90 seconds before serving. Five
gram of butter was served with both foods for taste.
The water control was served at refrigerator tempera-
ture. Additional water was served with the test foods
to equalize their volume in the stomach and to facili-
tate swallowing.

In Experiment 2, test foods were served at the
temperatures they are usually consumed; Coca- Cola,
skim milk and water at refrigerator temperature, and
canned chickpeas were served as in Experiment 1. All
test foods had contained 200 Kcal. The composition
of test foods for both experiments is given in Table 1.

Experimental procedures

Both experiments had a cross-over study design.
Each subject consumed the test foods for each experi-
ment in a random order. The experimental procedure
followed was similar to the other studies used in our
lab. Blood glucose was measured in a finger prick sam-
ple by portable blood glucose monitoring system (One
Touch Ultra, Life Scan Inc and Johnson & Johnson
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Table 1. Nutrition composition of the test preloads of Experiments 1 and 2

Experiment 1: Test preloads fed at 50 g available carbohydrate

Water White Bread Canned Chickpeas
Energy (kcal) 0 262 307
Available Carbs (g) 0 50 50
Total Fat (g) 0 2.5 2.6
Protein (g) 0 10 21
Dietary Fiber (g) 0 0.7 20.8
Weight (g) 500 125 342
Water Served (mL) 500 375 158
Total Volume (mL) 500 500 500
Energy Density (kcal/g) 0 0.524 0.614

Experiment 2: Test preloads fed at equicaloric amounts

Water Coca Cola Skim Milk Canned Chickpeas
Energy (kcal) 0 200 200 200
Available carbs (g) 0 53 27 35
Total Fat (g) 0 0 2.6 2.3
Protein (g) 0 0 17 10.8
Dietary Fiber (g) 0 0 0 8.2
Weight (g) - - - 226
Volume (mL) 500 493 500 261
Water Served (mL) - 7 239
Total Volume (mL) 500 500 500 500
Energy Density (Kcal/g) 0 0.4 0.4 0.4

Company, USA), and subjective appetite by a Visual
Analogue Scale (VAS) questionnaire (20, 21) at base-
line and at every 15 min for one hour after ingestion
of the test food in both experiments and then at 30
min interval for the second hour of Experiment 1. At
the end of each test, a pizza meal and a bottle of water
were served. The subjects were asked to eat and drink
until comfortably full.

Subjects came for the study sessions between 8.00
and 10.00 am after an overnight fast of 10-12 hours.
Subjects were instructed to maintain a regular pattern
of food intake and physical activity throughout the
study.

Food intake

The pizzas prepared and served as described in
our earlier studies at the end of each session (19, 20)
were 5-inch round containing about 200 kcal, available
in two varieties Briefly, the pizzas (Four Cheeses and
Deep N Delicious Vegie Pizza; McCain Foods Ltd)
were baked and cut into 4 pieces, served in consecutive

trays within 6-7 minutes until the subjects refused to
eat more. Food intake was assessed by weighing the
cooked pizza before and after serving (left-over). The
caloric consumption was calculated from the nutri-
tion information provided by the manufacturer on the
pizza labels.

Data analysis

Incremental area under the blood glucose re-
sponse curves (AUC), ignoring any area below fasting,
was determined for each test food for each subject. For
analysis of VAS appetite responses, an average appe-
tite score was calculated for each time point using the
formula:

Average Appetite = [Question 1 + Question 2 +
(100-Question 3) + Question 4]/4.

Percent energy intake compensation (%EC) at
the second meal for the test food calories was calcu-
lated by the following formula:
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% EC= [(Kcal intake at pizza meal after the

Test food— Kcal intake at pizza meal after
the Water Control)/Kcal from the Test Food] * 100.

Statistical analysis was conducted using SPSS
(Statistical Package for Social Sciences). One-way re-
peated measures analysis of variance (ANOVA) was
used to test for the effect of treatments on outcome
variables, including changes from baseline in blood glu-
cose concentrations and average appetite scores at each
time point and incremental area under the curve (AUC)
for these changes for the total test periods, and calo-
rie intake and percent energy compensation at meals.
Two-way repeated measures ANOVA was conducted
on changes in appetite and blood glucose concentration
scores at each test period to determine time and treat-
ment effects and for a time by treatment interaction.

Tukey’s posthoc tests were performed when treat-
ment effects were statistically significant (p<0.05). All
results presented are as mean * standard error of the
mean (SEM). Correlation analyses were conducted us-
ing the Pearson correlation coeficient.

Results

Blood glucose
Blood glucose changes were affected by both
treatment (p<0.001) and time (p<0.001) with a time by

treatment interaction (p<0.001). Peaks in blood glu-
cose occurred at 30 min for all foods in both experi-
ments followed by declines. In Experiment 1, white
bread resulted in the most rapid increase in blood glu-
cose, but then the levels declined by 120 min and fell
below the baseline. Chickpeas reached a significantly
lower rise at 30 min and maintained this rise above the
baseline at 120 min, which was significantly different
from white bread but not the water control. The cal-
culated AUC for blood glucose was also significantly
higher for white bread followed by chickpeas and wa-
ter (Table 2).

In Experiment 2, blood glucose increases again
peaked at 30 min with Coca-Cola showing signifi-
cantly maximum rise than the milk, chickpeas or water
and declined thereafter, with all treatments remained
above the baseline at 60 min. The blood glucose AUC
was significantly higher after Coca-Cola followed by
chickpeas then milk and water. (Table 2).

Awerage appetite

The appetite scores at the baseline were not dif-
ferent for all the treatments in both Experiments. The
average change in appetite was affected by treatment
(p<0.05) and time (p<0.05), however, no treatment
by time interaction was observed (p>0.05). The low-
est values for appetite score change (e.g. least hunger),
as expected, were observed between 30-60 min after
the chickpeas preloads in both Experiments compared

Table 2. Change in blood glucose concentration from baseline with preload of 50 g of available carbohydrate (Experiment 1) or
equicaloric amounts of low versus high GI foods (Experiment 2) as solid or liquid form

Experiment 1 Experiment 2
Time Water Bread Chickpeas Water Coca Cola Milk Chickpeas
(min) mmol/L mmol/L
15 0.040.12° 1.05:0.12°  0.78<0.18" 0.11:0.01°  2.00:0.39"  0.40:0.41°  1.00:0.23:
30 0.06+0.10* 1.9+0.12° 1.39+0.22° 0.10+0.01* 3.00+0.24¢ 0.70+0.21° 1.5+0.34°
45 0.09+0.10* 1.50+0.12° 1.22+0.22" 0.06+0.02* 2.30+0.42¢ 0.37+0.55 1.48+0.21°
60 0.04+0.11 0.94+0.11° 0.44+0.15¢ 0.07+0.01* 1.40+0.43" 0.30+0.38" 0.57+0.27¢
90 -0.08+0.11 0.08+0.15¢ 0.16+0.15¢
120 -0.19+0.13* -0.38+0.09" 0.07+0.08*
AUCH 32.56+10.03*  121.68+18.23" 86.66+17.30" 12.00£2.00°  158.11+14.05¢ 35.40+34*  105.43+21.00°

* Data presented is as Mean + SEM, n=14; Different superscript letters denote a significant difference at p<0.05 in the same row (Tukey’s

posthoc test).
"AUC = Area under the curve (mmol min/L)
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Table 3. Change in appetite from baseline with preload of 50 g of available carbohydrate (Experiment 1) or equicaloric amounts of

low versus high GI foods (Experiment 2) as solid or liquid

Experiment 1 Experiment 2
Time Water Bread Chickpeas Water Coca Cola Milk Chickpeas
(min) mm mm
15 -1.82+0.76** -3.52+¢1.09 * -4.97+0.81 -2.50+1.63* -5.00£1.04* -5.50£0.80*  -6.50+0.87*
30 -0.46+0.87* -1.89:0.94*  -4.71+0.86" -0.05£0.89*  -2.00+1.95*  -3.00£1.90"  -4.50+0.90"
45 0.41+0.55* -0.86+0.82*  -3.51x0.88" 0.50+1.50* -0.50£0.82*  -2.00+0.88*  -3.50+0.80"
60 0.49+0.43* -0.32£0.89 * -1.80£0.74 2.00+1.30* 0.50+0.92 -0.50+0.36™  -2.60+0.36°
90 1.1120.64* -0.02£1.82 ¢ -0.77£0.78 *
120 1.3220.74+ 0.87£0.61* 0.23+0.71¢

* Data presented is as Mean + SEM, n=14; Different superscript letters denote a significant difference at p<0.05 in the same row (Tukey’s
posthoc test)

Food intake

In Experiment 1, kecal intake at 120 min was
significantly lower (p<0.0001) after chickpeas than
white bread or water (Figure 1), and cumulative en-
ergy intake was significantly higher for white bread,

to water, at 45 min compared to bread, and at 45-60
min compared to Coco-Cola but were not different
from milk preloads (Table 3). AUCs for appetite score
changes did not differ by test treatment in either of the
Experiments (data not included).
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Figure 1. Experiment 1 — Effect of a similar available carbohydrate content on energy intake, cumulative energy intake and percent
energy compensation (WEC)? in healthy females

Data presented is as Mean + SEM, n=14; Different superscript letters denote a significant difference at p<0.05 in the same group of
bars (Tukey’s posthoc test)

$9%EC= [(Kcal intake at meal after the Control (water) preload— Kcal intake at meal after the Test preload (white bread or chickpeas)
/ Kcal from the Test preload] * 100.
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making the calculated %EC much higher for chick-
peas. In Experiment 2, energy intake at 60 min was
same for the three energy nutrients, whereas water was
similar to milk and Coca-Cola, yet it was higher than
the chickpeas. The cumulative energy intake was simi-
lar between milk and Coca-Cola, and both water and
chickpeas were similar to each other yet significantly
lower than Coca-Cola and milk (p<0.001) (Figure 2),
making %EC the highest for chickpeas, and approxi-
mately double that of Coca-Cola and milk.

Relations among dependent measures

The average appetite AUC in each experiment
had a positive correlation with Kcal intake (r=0.352,
£<0.05 and r=0.330, p<0.01) in Experiment 1 and 2,
respectively, supporting an increase in food intake
with average increase in appetite scores as would be

expected. On the other hand, blood glucose AUC for

test foods in both experiments was not correlated with
food intake or with average appetite AUC. However,
the correlation between the final blood glucose before
the meal and calories intake from the meal was time
dependent, for example, there was a negative correla-
tion at 120 min in Experiment 1 and no correlation at
60 min in Experiment 2

Discussion

These results demonstrate greatest energy com-
pensation after the chickpeas in both experiments; the
largest difference (70% vs. 7%) being with white bread
of comparable carbohydrate content. When Kcal and
preload energy density were equated, the energy intake
after the three preloads was not significantly different,
yet the differences in energy compensation were still

1000
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700 b
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500
400
300
200
100

KCal intake

%EC: Coca-Cola=32, Milk= 40, Chickpeas =80

Calories Intake

B Water

B Coca Cola

Cumulative Calories

M Milk ' Chickpeas

Figure 2. Experiment 2 - Similar caloric density preload effect on energy intake, cumulative energy intake and percent energy com-

pensation (WEC)*® in healthy females.

Data presented is as Mean + SEM, n=14; Different superscript letters denote a significant difference at p<0.05 in the same group of

bars (Tukey’s posthoc test).

$9EC= [(Kcal intake at meal after the Control (water) preload— Kcal intake at meal after the Test preload (coca-cola, milk or chick-

peas) / Kcal from the Test preload] * 100.
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reasonably high for chickpeas when compared with
milk (a liquid, low GI food) (80% vs 40%) and Coca-
Cola (a liquid, high GI food) (80% vs 32%). This sug-
gests that cooked chickpeas with their low GI are bet-
ter in compensating energy intake when fed at equi-
caloric or available carbohydrate levels and whether
the comparable food is a solid or a liquid. Chickpeas
are low GI and reportedly are more satiating because
of their high fiber and protein content and, therefore,
with slow rate of digestion and absorption sustaining
euglycemia for an extended period of time (22). When
the two equicaloric liquid foods, milk and Coca-Cola,
with low and high GI based on differences in their
protein, fat and carbohydrate contents were compared,
milk did not produce a significantly lower energy in-
take than Coca-Cola, despite its low GI (Figure 2).
Other workers have also demonstrated no difference
between milk and Coca-Cola in subsequent energy in-
take (15, 23, 24).

To further elucidate why the two solid foods of
different GI, bread and chickpeas, fed at the same
available carbohydrates and volume load responded
differently on food intake at a test meal, but why the
two liquid foods of different GI, milk and Coca-Cola,
fed at the same caloric level and volume load respond-
ed similarly in food intake, we examined time trends in
blood glucose patterns. Being low GI, both chickpeas
and milk, resulted in a lower peak than for the high GI
foods, white bread or Coca-Cola; yet at 120 min the
blood glucose was significantly higher after the chick-
peas compared to that after bread (Table 2), and was
associated with less hunger and thus a lower energy
intake. At 60 min the glucose level remained above the
baseline after all four treatments (Table 2), the energy
intake from the meal was not different among them
except for the chickpeas that was lower only compared
with the water control. Cumulative energy intake was,
however, significantly lower after both chickpeas and
the control. These results are supported by the high-
er blood glucose concentration after chocolate milk
(sweeter) and not plain milk (not sweet) 30 min before
meal that lead to reduced food intake (14).

When correlations performed, the final blood
glucose response before meal time was implicated
in the correlation of feeling of hunger and food in-
take; in Experiment 1, there was a positive correlation

with both, but no correlation in Experiment 2. White
bread, with blood glucose dropping below the baseline,
showed only 7% EC, whereas the blood glucose after
the Coca-Cola remained well above the baseline at one
hour resulted in a much higher, 32% EC compared to
white bread. Similarly, blood glucose concentration re-
maining above the baseline after milk preload resulted
in 40% EC, only 8% more than after the Coca-Co-
la despite its low GI. Dove et al. (8) reported 8.5%
compensation in energy consumption after skim milk
compared to fruit juice. The pattern of blood glucose
concentration and its influence on caloric intake might
have changed after the high GI, Coca-Cola preload
if the experiment time had extended beyond 60 min
to allow a postprandial dip below baseline that would
have triggered hunger signals by the brain to initiate
eating.

The manipulating effect of blood glucose con-
centration on satiety and energy intake at the second
meal therefore, emphasizes the need to measure blood
glucose concentration simultaneously when measur-
ing satiety and food intake. The concept of glucostatic
theory presented earlier by Mayer (25) states that the
transient decline in the blood glucose concentration
when occurs at a correct magnitude and a correct time
course is detected by the brain glucorecepters, thus ini-
tiates feeding and when the blood glucose concentra-
tion increases to a certain high level, feeding is termi-
nated. The reason Maersk et al. (23) could not explain
why they were not able to reproduce the results of a
similar study conducted by Dove et al. (8) despite the
same study design and testing of the same foods for
the same intermeal interval was probably that Dove
et al served the preloads with breakfast which con-
tributed more calories and sustained blood glucose for
longer while Maersk et al served the preloads alone
(8, 23). But since the blood glucose concentration was
not measured in either study, the differences in their
results were hard to explain reflected in a conflicting
message for the public. Likewise, lack of blood glu-
cose measurements could not accurately explain why
chocolate milk and Coca-Cola showed no difference
in EC when food intake measured at 30 min or when
1% milk was compared with Coca-Cola and fruit juice
tested at 145 minutes before lunch (15, 26).
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Conclusions and recommendations

In conclusion, our results emphasize that it is not
just the form of the foods such as solid or liquid, GI
of a food such as low or high, its macronutrient com-
position or the energy density, it is rather the pattern
of glucose that is imparted to the blood by a type of
food consumed that might be influencing the feelings
of hunger and thus the amount of calories consump-
tion at the subsequent meal. Foods with low glycemic
index containing dietary fiber and good quality of pro-
tein would encourage a sustained yet low peak glucose
supply to the blood circulation as was seen in these
two experiments. In order to prevent the occurrence of
diabetes, monitoring body weight gain is imperative.
Thus Consumption of foods with low GI value would
prove beneficial in the prevention and management of
obesity, hyperglycemia or hyperinsulinemia.
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Summary. The aim of this study was to determine the knowledge level and preference reasons of U23 Turkish
National Team athletes about doping. The sample of the study was created by 100 U23 Turkish National Team
athletes from different branches. 5-points likert-type scale and a questionnaire consisting of 29 questions was
applied to the athletes. In the analysis of the obtained data, descriptive statistics (percentage and frequency) and
chi-square test were used. As a result, it was determined that 47% of athletes had enough knowledge about dop-
ing, and 81% of them knew that doping had great damages on health, but they were indecisive about the usage
of doping. Although athletes tend to use doping, this result may be due to the risk of being caught by the World

Anti-Doping Agency.

Key words: doping knowledge, doping preference, health, world Anti-Doping Agency

Introduction

People’s attitudes towards sports or tendency to
participate it vary. This variation is shaped by the ex-
pectations of individuals from sports. Sometimes the
reason for doing sports may be seen as a tool for edu-
cation or health, and sometimes as a reason for gain-
ing status in society. Moreover, the reasons for making
sports differ from person to person may be related to
the fact that sport is multifaceted (1). Recently, sports
has been used as an effective tool in the development
of relations between countries through national or in-
ternational sports organizations and the popularity of
sports. The rapid increase in the importance of sport
in terms of general, cultural and prestige is considered
to be the primary reason for the uplift of the contem-
porary world (2). Since the earliest times in history,
the goal of the sport was to choose the faster and the
stronger (3). For this reason, athletes have tried to
find ways to achieve success for centuries, to increase

sports performance, and to win victories (4) and they
have concluded that the desired success has only been
achieved by external factors (using doping). In this
way, the sportive performance obtained by artificial
ways will easily give the athlete the success and victory
he/she desires (5). The usage of prohibited substances
(Anabolic Agents, Peptide Hormones, Beta-2 Ago-
nists, Hormone and Metabolic Modulators, Diuretics
and Masking Agents, Stimulants, Narcotics, Cannabi-
noids, and Glucocorticoids) and / or methods (Manip-
ulation of Blood and Blood Components, Chemical
and Physical Manipulation, and Gene and Cell Dop-
ing) for unfairly increase the sportive performance of
the athlete is considered to be a crime by the World
Anti-Doping Agency (6,7). According to the law of
the WADA, established in 1999 by the International
Olympic Committee the substances must have the
potential to improve the performance, to threat hu-
man health or to have the potential to do so in order
to be considered as a crime. If the athlete uses two of
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these three items on the grounds that it is against the
spirit of the sport, the substances used are considered
as doping (8). The use of substances to increase spor-
tive performance and artificial power gain are not new.
Doping is an old phenomenon that threatens human
health and sports ethics as much as the physical strug-
gle. As a result of the usage of substances, not only
physical and psychological structures of the athlete be
damaged, but also faces the fact that the results can
extend to death. In addition to the understanding of
champion athletes, it also causes corruption of moral
values (5). As a result, modern sports can be said to
occur with the completion of the process of transition
from amateur to professional (9). When contests are
examined in Ancient Greeks, it is stated that the prizes
given to athletes represent a religious meaning more
than a material gain. The prizes given to the winner
are a crown made of an olive branch and the holiness
given by the championship. For this reason, sports are
mystical and religious values in which physical power
competes in ancient Greeks. The only element moti-
vating athletes at that time was spiritual values rather
than material values (10,11). Nowadays, athletes who
have achieved success in the Olympics are rewarded
with gold medals instead of an olive branch, and get-
ting good living conditions to motivates the athlete to
win continuously (12). It is stated that the adoption
of this understanding may be caused by the intertwin-
ing of sports and commercial relations and as a result,
negativity is experienced in the sense of sports ethics
and Fairplay. The most important reasons for the be-
haviours against sports ethics are the financial incen-
tives and good conditions of the athletes. Moreover,
when SPOTts are in an economic process, corruption is
experienced more (13). Doping is not only interested
in athletes but also by researchers and politicians. This
interest is not only limited to sports ethics and con-
cerns about athletes’ health, which is emphasized by
WADA, but it is also associated with the spread of
athletes to lower levels (8). Most of the studies in the
literature showed that the age of using doping as low
as the high school-level student-athletes, force train-
ing period used as a non-prescription (14), even before
the age of 10 (15) and/or at some point of their lives,
they obtained the knowledge that they used Anabolic
androgen steroid (16,17). Doping has become a grow-

ing problem for all countries in the 20th century (9).
Increases in the use of unconscious doping in many
sports branches are arousing interest. Due to the use
of the substances, the sport has moved away from its
real purpose and damages the ethics of sports and the
amateur spirit. Furthermore, to reveal the level of
knowledge of young athletes about doping substances
and to determine the reasons for their preference will
contribute to the field of sports science. In this context,
the aim of this study was to determine the knowledge
level and preference reasons for U23 Turkish National

Team athletes regarding doping.

Material and Method

Participants

Convenience Sampling Method was used in re-
search. The research group consists of 100 (70 male
and 30 female) athletes in the range of 18-23 years,
from U23 Turkish National Teams of football, volley-
ball, karate, wrestling, and athletics.

Collection of Data

A questionnaire consisted of two phases, the va-
lidity and reliability (o0 = 0.797) were tested by Eroz
(2007) (18). The first part of the questionnaire consists
of questions about the gender of the participants and
the second part about the doping knowledge levels and
the reasons for their preference. The questionnaire ap-
plied to the participants for this study consists of a to-
tal of 19 questions 8 of which about the reasons for the
preference of doping in sport and 11 of which about
to determine the level of knowledge about doping and
doping in sport (prohibited substance)”.

Statistical Analysis

In addition to the descriptive statistics of the
participants, the SPSS package program was used to
compare the answers to the questionnaires according
to gender. Chi-square test was used to investigate the
differences of each dependent variable according to the
independent variables. Significance level was accepted

as p<,05.
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Table 1. Analysis of the results of the athletes about the doping knowledge levels
Variables Strongly disagree  Disagree  Neither agree or disagree Agree Strongly agree P

I have enough knowledge about doping.

Man % 10 11 16 27

Woman % 2 5 9 9 5 3136 535
Total % 12 16 25 36 11

Doping has great harm to health.

Man % 1 4 10 26 29

Woman % 0 1 3 13 13 1,188 880
Total % 1 5 13 39 42

Most stimulants (caffeine, cocaine, etc.) are used in sports.

Man % 4 3 34 15 14

Woman % 1 2 14 12 1 7,063,133
Total % 5 5 48 27 15

Mostly narcotic analgesics (morphine, etc.) are used in sports.

Man % 7 4 41 10 8

Woman % 3 7 14 5 8076 089
Total % 10 11 55 15 9

Mostly Anabolic-Androgenic steroids are used in sports.

Man % 3 6 38 16

Woman % 1 5 20 2 S171 270
Total % 4 11 58 18 9

Mostly Beta Blockers are used in sports.

Man % 3 4 46 10 7 .
Woman % 2 8 16 4 11,453,022
Total % 5 12 62 14 7

Peptide Hormones (Erythropoietin, Growth Hormone, etc.) are mostly used in sports.

Man % 4 6 36 18 6

Woman % 2 5 19 3 116,276
Total % 6 11 55 21 7

Mostly Masking Agents are used in sports.

Man % 8 8 39 12 3

Woman % 3 4 18 5 1459 834
Total % 11 12 57 17 3

Mostly Cannabinoids (marijuana, cannabis) are used in sports.

Man % 9 9 34 13 5

Woman % 5 4 16 5 2,502,644
Total % 14 13 50 18 5

Mostly corticosteroids are used in sports.

Man % 8 9 42 9 2

Woman % 3 3 19 5 0 1,295,862
Total % 11 12 61 14 2

Anti-estrogenic activity agents are mostly used in sports.

Man % 7 11 39 6

Woman % 3 3 17 4 3 969 914
Total % 10 14 56 10 10

“p<0,05
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Result

A total of 100 athletes from different sports
branches participated in the study. The chi-square test
was used to compare the answers to the questionnaires
according to gender.

When the answers given by the athletes about
doping information levels are examined, while the
answers of the question “most beta blockers are used in
sport” varies according to gender, the answers of other
questions were determined not to differ statistically.
In addition, although 47% of athletes have sufficient

knowledge about doping and 81% know that doping
has great harm to health when the responses are exam-
ined, they have been observed to be indecisive about
the use of doping drugs. It is thought that this inde-
cision is because of being forbidden in international
sports organizations and that they will be penalized
as a result of a positive sample but because they know
that they can increase the performance with the use of
doping at the maximum level.

According to the answers of the athletes in the
study, while it was determined that the athletes’ Dop-
ing preferences do not differ according to gender, it

Table 2. The analysis of the results about the athletes’ preference reasons for doping

Variables Strongly disagree Disagree Neither agree or disagree ~ Agree  Stronglyagree  ? P
A successful athlete wants to use doping to achieve higher performance.
Man % 11 9 15 18 17
4

Woman % 4 7 6 11 2 5840 21
Total % 15 16 21 29 19
A successful athlete wants to use doping to eliminate his/her fear of losing.
Man % 10 11 13 25 11
Woman % 5 7 6 9 3 1471 832
Total % 15 18 19 34 14
A successful athlete wants to use doping to calm his excitement.
Man % 21 13 19 11

484 4
Woman % 6 6 7 10 1 84530
Total % 27 19 26 21 7
A successful athlete wants to use doping because of his desire to win.
Man % 14 4 17 18 17
Woman % 5 6 4 11 4 7676 104
Total % 19 10 21 29 21
A successful athlete wants to use doping due to financial support.
Man % 16 11 12 23 8

1
Woman % 4 6 6 10 4 339855
Total % 20 17 18 33 12
A successful athlete wants to use doping to provide a social status and maintain this status.
Man % 14 7 24 15 10
Woman % 6 4 5 12 3 5439 245
Total % 20 11 29 27 13
A successful athlete wants to use doping to achieve a good standard of living.
Man % 17 15 21 11

1 7
‘Woman % 6 8 8 7 1 999 /736
Total % 23 23 29 18 7
A successful athlete wants to use doping to get club support.
Man % 17 10 16 20 7
Woman % 9 8 2 7 4 5536 237
Total % 26 18 18 27 11
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was determined that athletes may use doping sub-
stances in order to achieve higher performance, to
eliminate the fear of losing, due to his desire to win, to
provide financial support and to provide social status
and maintain this status.

Discussion

According to the main findings of this study, al-
though 47% of athletes have enough knowledge about
doping and 81% of them know that doping has great
harm to health when the answers were examined, it
was observed that the athletes related to the use of
doping substances were generally indecisive. In their
research on bodybuilding athletes, Yalmz ve Giindiiz
(2004) reported that athletes were using doping sub-
stances even though they know it had harmful effects
(19). In another study, Eréz (2007) examined whether
national athletes had enough knowledge about dop-
ing, these results were reported “strongly agree with
11.7%”, “strongly disagree with a rate of 72.5%” and *
neither agree or disagree 12.5%” (17). Agirbas (2002),
the senior national team athletics in a study carried out
to determine the level of knowledge of on doping “Do
you know what is doping? ? %75 of the answers was
“no”, 25% of the answer was “yes” (20). Sirin (2001), in
his study which aimed to determine the level of knowl-
edge about doping, which was applied to individual and
team athletes, it was found that the athletes who said
their information about doping sufficient lower than
those who stated that their knowledge about doping
was insufficient (21). In terms of whether the side ef-
tects of doping are known, this result was obtained, "I
have less information” with the rate of 18.3% and “I
have information” with the rate of 15.4%. These re-
sults showed that athletes are not knowledgeable about
doping and have only dogmatic information (informa-
tion heard from others).

Cetinkaya et al. (2007) in his study found that the
knowledge and attitudes about doping in the students
of the High school of Physical Education and Sports,
while 1.4% of the students stated that they received
training on doping, others 98.6% of them did not re-
ceive any education in this subject (22). Dalli et al.
(2004) asked Do you have enough information about

the performance-enhancing drug(doping)?’, the an-
swers were 62.5% partially, 11.7% “no” and 25.8% “yes”
(23). Again, Oztiirk et al. (2012) reported that most of
the handball players do not have enough information
about doping (24). In this respect, the results of the
studies in the literature support our research results.

When the answers given to the questions about
the doping knowledge and preference reasons of the
athletes who participated in the research were exam-
ined, it was determined that they may use doping to
gain the maximum performance, to have the means of
victory. Eréz (2007), was stated that the participants>
sports at the national level and from different sports
branches (athletes, wrestling, judo and weightlifting);
the question “A successful athlete wants to use doping
due to his/her desire to win” answered back as “strong-
ly agree with a total of 55.0%”, “strongly disagree with
17.5%”, and “13.3% of neither agree nor disagree”.
The answers about “A successful athlete wants to use
doping to calm his excitement.” was found “with the
15.8% of the strongly agree», “strongly disagree with
63.3%» “neither agree or disagree 8.3%», they have ex-
pressed their opinion”. Successful athletes want to use
doping to provide a social status and maintain this sta-
tus question, answered like “39.2% of the rate strongly
agree”, “15% of the rate strongly disagree”, and “13.3%
of the rate neither agree or disagree”. “A successful ath-
lete wants to use doping to achieve a good standard of
living” question answered by strongly agree 67.5%, by
strongly disagree 16.7%, and neither agree or disagree
7.5% (18).

Ozel (1995) state that 65% of the sportsman using
doping for extreme desire to win and 47.5% of them
using doping because of increasing financial support
in his work named researching of weightlifters dop-
ing using methods and widespread (2). According to
Michigan state university’s work on university sports-
man in 1984, come up that in the last 14 month period
%8 of the 2039 participants used amphetamine. This
has been reported that while 61% of these participants
using this medicine for personal or social causes, 37%
of them using to improve performance (25).

Kim and Kim (2017) reported that approximately
50% of Korean national adolescent and adult athletes
knew about doping substances for their respective
sports in named Korean national athletes” knowledge,
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practices, and attitudes of doping: a cross-sectional
study. Morever, they found that there is a low level of
doping knowledge among athletes (26). Moran et al.
(2008) reported that 62.6% of athletes of various na-
tionalities said that they had received information on
banned substances in their sport, and 48.8% felt confi-
dent with their knowledge (27). Khidir and Mahmoud
(2018), found that Sudanese athletes and sports play-
ers do not have culture of doping in sports, like in Eu-
rope or even those in western Africa (28).

Conclusion

As a result of the research, it was found that the
athletes did not have sufficient knowledge level about
doping and although they knew doping had great
harm to health, they were not clear about the usage
of the doping. It is thought that unsteadiness of the
preference reasons for doping of the athletes is related
to the desire to maximize performance, desire to win
excess and satisfactory financial supports. According
to these results that awareness events should conduct
often to be gained the aim of the sport and sports eth-
ics to sportsman and athlete health, doping and sports
ethics.
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Summary. Introduction: RLS in pregnant women at the beginning of the condition increases the risk of
reduced sleep quality, systemic arterial pressure increase, iron and folate deficiency anemia. The most com-
mon causes are thought to be physical changes, decreased sleep quality, or organic factors (decreasing folate
and iron level). Aim.: The aim of this study was to evaluate the role of RLS and its interaction with pre-
eclampsia, anemia, folate deficiency, and low sleep quality. Mezhods: Our study was conducted between July
2018 and February 2019 in Trakya University Medical Faculty Hospital, Obstetrics Department. Pregnant
women with symptoms related to RLS were investigated in terms of sleep quality and preeclampsia. An in-
terview form was completed with the pregnant women during face-to-face interviews. Sociodemographic
characteristics were questioned in this form. The IRLSGG criteria were used for RLS evaluations. The
sleep quality of the participants was assessed using the PSQI. The iron status of pregnant women was
questioned. Pregnant women were asked whether they received prophylactic iron medication. Resu/ts: Three
hundred twenty-four volunteer pregnant women who presented to the obstetrics clinic of Trakya Univer-
sity Medical Faculty Hospital were included in the study. The mean age of the pregnant women in the study
was 29.18+6.19 years. There was no statistically significant difference when we compared pregnant women
with and without RLS when asked about their BMI in pre-gestational periods. The average use of iron
medication of the women with RLS was 3 days or less per week. There was a significant difference between
women with and without RLS regarding iron prophylaxis. The evaluation of the relationship between RLS,
sleep quality, and preeclampsia in the pregnant women showed that RLS and PSQI levels had statistically
significant differences according to trimesters. Discussion: Our study evaluated the frequency of RLS, the
relationship between RLS and preeclampsia, and the relationship between RLS and sleep quality in preg-
nant women. RLS is more common in pregnant women who do not receive iron support. Low iron levels
contribute to the development of RLS. Clinical and laboratory (hemoglobin) analysis revealed some differ-
ences between the groups. As the hemoglobin levels and iron supplementation decreased, the incidence of
RLS symptoms was found to increase. For the treatment of RLS, non-pharmacologic treatments in preg-
nant women should be considered first; however, the use of iron medication is usually recommended. After
the iron requirement is met, additional treatment planning should be made by investigating whether the
RLS symptoms have regressed. Therefore, it was concluded that RLS was related to BMI and hemoglobin
level differences. During pregnancy, the recommended dietary allowance (RDA) for folate is 600 pg/day of
dietary folate equivalent. Natural folate with foods and folate supplementation since pregnancy may help
to prevent fetal morbidity. The major sources of dietary folate are citrus fruits and juices, legumes, whole-
wheat bread, and green leafy vegetables. To prevent fetal morbidities, women planning childbirth or preg-
nant should consume 400 pg per day of synthetic folic acid from natural foods (cereals and other grains), or
supplement drugs. Pregnant women may need advice from a physician or a qualified dietetics professional
to follow nutritional guidelines, especially for folate and iron. Pregnant women; must be provided a wide
range of nutrition quality and evaluation. We suggest that more studies are needed to assess the relationship
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between low quality of sleep, iron and folate supports in nutrition, RLS symptoms, and/or preeclampsia.

Conclusion: Our study demonstrates the need to establish quality care and interventions for the protection

of both maternal and fetal health due to poor sleep quality and RLS symptoms during pregnancy. Pregnant

women should be presented with a variety of evidence-based patient care interventions. In the presence

of RLS, signs of systemic arterial hypertension and iron supplementation in pregnant women should be

examined carefully and if necessary, pregnancy interventions should be added.

Key words: mineral content; calcium, magnesium, zinc, bone, DRI

Introduction

Restless leg syndrome (RLS) is a disorder charac-
terized by an irresistible impulse to move the legs. In
the literature, the prevalence of RLS in the population
was found as 2-10%. RLS is twice as common in wom-
en as men. The risk of occurrence increases in pregnant
women compared with the normal female population,
increasing 2 to 3 times in pregnant women, affecting
15-25% of pregnant women (1, 2). The prevalence var-
ied from 11% to 30% in studies performed in pregnant
women from different societies (3-6). Early detection
of severe RLS is very important to prevent maternal
discomfort, poor sleep, and possible health risks.

The reason for the increased incidence of RLS
during pregnancy is still not fully understood. RLS in
pregnant women at the beginning of the condition in-
creases the risk of reduced sleep quality, systemic arte-
rial pressure increase, anxiety level increase, and iron
deficiency anemia (2). In addition, symptoms develop
with movement and lead to increased symptoms in the
evening. Additional diagnostic criteria of RLS include
symptoms presenting when people are not moving,
and a progressive urge to move the legs.

Pregnancy is reported as a risk factor in the initia-
tion and progression of RLS symptoms. The majority
of affected pregnant women have not previously expe-
rienced RLS and almost all patients with pre-existing
RLS had worsened symptoms during pregnancy (2, 7).
Causes of RLS in pregnancy are various. According
to the literature, the most common causes are thought
to be hormonal factors (estrogen, progesterone), psy-
chomotor factors, physical changes, decreased sleep
quality, anxiety or organic factors (decreasing folate
and iron level) (8-10). In most pregnant women, RLS

often occurs in the last trimester. The presence of RLS
in pregnancy is often a risk factor for chronic RLS that
will develop later. Symptoms often disappear in the 6
to 18 weeks after birth. Early detection of severe RLS
is important in pregnant women. Early intervention is
very important to prevent discomfort, poor sleep qual-
ity, and possible health risks in pregnant women. RLS
can significantly affect maternal health; it is a common
disorder that can lead to negative consequences in the
short and long term. RLS in pregnancy causes negative
fetal and maternal effects (8, 11).

Many studies in the literature evaluated sleep
quality using the Pittsburgh Sleep Quality Index
(PSQI) in pregnant women (10, 12). 14-27% of preg-
nant women have low sleep quality. The decrease in
sleep quality as measured using the PSQI during preg-
nancy is associated with a number of negative out-
comes related to maternal health and fetal well-being.
A reduction of sleep quality in pregnant women may
increase the likelihood of premature birth. Low sleep
quality leads to increased levels of systemic inflamma-
tion and is associated with shorter pregnancy duration.
Pregnant women who have low sleep quality are more
likely to have a caeserean section. Poor sleep quality is
a potential risk factor for depression both before and
after the birth (13-16).

Hypertension in pregnancy and preeclampsia
are the leading causes of maternal and fetal mortal-
ity and morbidity worldwide. With preeclampsia there
is an increased incidence of placental abruption, fetal
growth restriction, and preterm births. Due to its po-
tential severity and frequent occurrence, early diagno-
sis, knowledge of related parameters, and appropriate
management are essential (11, 17).

The aim of this study was to evaluate the role of
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RLS and its interaction with preeclampsia, anemia,
folate deficiency, and low sleep quality.

Methods

Our study was conducted between July 2018 and
February 2019 in Trakya University Medical Faculty
Hospital, Obstetrics and Gynecology Department.
Pregnant women with symptoms related to RLS were
investigated in terms of sleep quality and preeclamp-
sia. The recommendations of the International Restless
Legs Study Group (IRLSSG) were considered in the
performance of our study (11, 17).

The participants were informed about the study,
after which each provided written informed consent.
An interview form was completed with the pregnant
women during face-to-face interviews. Sociodemo-
graphic characteristics (age, height, body weight, edu-
cation, number of previous pregnancies) were ques-
tioned in this form. The IRLSGG criteria were used
for RLS evaluations (11). Pregnancy hypertension was
defined according to the American College of Obste-
tricians and Gynecologists (ACOG) criteria (15, 16).
The sleep quality of the participants was assessed using
the PSQI. The validity and reliability of the PSQI as a
sleep assessment tool has been proven in the literature
(13, 14).

The International Restless Legs Syndrome
(IRLS) scale was evaluated using the four main criteria
developed by the IRLSSG. The IRLS provides a good
indication of the current situation in individuals, and
is useful for clinical practice. The IRLS is a reliable,
10-question rating tool that has been adopted in the
international literature (11, 18). The IRLS scale com-
prises questions about the typical symptoms of RLS;
the scale is graded 0-4 on each of the typical symptoms
of RLS and consists of 10 questions. In the evaluation,
0-10 points are mild, 11-20 points are in the middle,
21-30 points are serious, and 31-40 points indicate se-
vere RLS. The literature on RLS in pregnancy supports
the use of the IRLS scale in pregnant women (19-21).
The IRLSGG criteria can be used during pregnancy.
The most important factor suggesting the appropriate-
ness of the of IRLSGG criteria in pregnancy is that
the symptoms of RLS associated with pregnancy and

idiopathic RLS are similar. A familial predisposition
and the similarity of symptoms are common features
of both. In addition, pregnancy is considered as an ag-
gravating factor in families predisposed to RLS (22).

Patients with symptoms of leg cramps, venous
stasis, leg edema, and stress were excluded from the
study due to the risk of being confused with symptoms
of RLS. Women with pre-pregnancy RLS symptoms
or those with chronic hypertension were not included
in the study.

To evaluate sleep quality, the PSQI was used,
which is a commonly used instrument to evaluate
sleep. It includes 19 questions and 7 clinical themes.
It includes subjective sleep quality, sleep latency, sleep
duration, habitual sleep efliciency, sleep disturbance,
use of sleeping medication and daytime sleepiness
(12, 23). A PSQI total score equal to or greater than
5 shows poor sleep quality with 90% sensitivity and
67% specificity. The PSQI can be used safely in the
examination of sleep quality in pregnant women and
mothers in the first six months after birth (14, 24).

The iron status of pregnant women was ques-
tioned. Pregnant women were asked whether they re-
ceived prophylactic iron medication (at least one dose
per day at least 5 times in a week).

After evaluation the pregnant women in our study,
if we detected a risk for RLS we reported this to the
clinic’s physicians and nurses. Pregnant women with
symptoms of RLS were contacted during the postpar-
tum period to determine whether there was regression
in RLS findings.

The study was approved by the Ethics Committee
of Scientific Research of Trakya University Faculty of
Medicine (Decision No: 2018-343-21). Ofhicial per-
mission was obtained from the management of Trakya
University Medical Faculty. Written informed con-
sents were obtained from the participants of this study.

All statistical analyses were performed using the
SPSS 21.0 package program. Normal distribution of
the data was tested using the Shapiro-Wilk test. Bivari-
ate group comparisons were performed using Student’s
t-test and the Mann-Whitney U test. The data are sum-
marized with appropriate descriptive statistics. Mean
and standard deviation were evaluated for numerical
variables, and frequency and percentage were evaluated
for categorical variables. One-way analysis of variance
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(ANOVA) was used for the comparison of multiple
groups. The Chi-square test was used for the associa-
tions between categorical variables. Level of significance
for all statistical analyses was accepted as 5%.

Results

Three hundred twenty-four volunteer pregnant
women who presented to the obstetrics clinic of Trakya
University Medical Faculty Hospital were included in
the study.

The sociodemographic and clinical characteristics
in pregnant women and presence of preeclampsia of
mothers with and without RLS symptoms were com-
pared.

The mean age of the pregnant women in the
study was 29.18+6.19 (range, 18-45) years. The mean
age of patients with no RLS symptoms was 28+6.27
years. The mean age of patients with RLS symptoms
was 30.04+5.90 years (Table 1). The body mass in-
dex (BMI) of pregnant women with RLS was 33.6
kg/m?. The mean BMI of pregnant women with no
RLS symptoms was 30.90 kg/m? (p= 0.011). There
was no statistically significant difference between the
two groups in terms of BMIs in pregnant women
with and without RLS. The mean Hgb (hemoglobin)
of the pregnant women with RLS was 11.21 g/dL
(£1.75), and the average use of iron medication was 3
days or less per week. The mean values of those with-
out RLS symptoms were as follows: Hgb 11.71 g/dL
(+1.55); the use of iron prophylaxis was 4 days or more
per week. There was a significant difference between
women with and without RLS regarding hemoglobin
levels, but it was not clinically important. Low hemo-
globin was more frequent in patients with RLS find-
ings and iron prophylaxis was less frequent (Table 2).

Among the patients with RLS and without RLS
symptoms, there was a significant difference in the lev-
el of alanine aminotransferase (ALT) (p= 0.002) (Ta-
ble 3). Women with RLS (n=90) were compared with
pregnant women without RLS (n=234) and there was
no difference between the groups in terms of PSQI,
aspartate transaminase (AST), and number of child
births. However, pregnant women with RLS generally
scored higher on the PSQI than women without RLS.

The evaluation of the relationship between RLS,
sleep quality, and preeclampsia in the pregnant women
showed that RLS and PSQI levels had statistically sig-
nificant differences according to trimesters (p=0.019
and p<0.001) (Table 4). As the trimesters of pregnancy
progressed, the incidence of RLS symptoms increased
and sleep quality decreased. There were statistical dif-
ferences between women with preeclampsia and those
with RLS. Symptoms of preeclampsia and RLS in-
creased as the trimesters of the participants advanced.
Patients with RLS symptoms had more frequent
preeclampsia findings (Table 5).

It was observed that 27.77% of the pregnant
women met the RLS diagnostic criteria. The mean
IRLSSG score of the pregnant women in our study
was 15.59. RLS symptoms in previous pregnancies
were examined and 31% of all the pregnant women

reported having RLS previously.

Discussion

Our study evaluated the frequency of RLS, the re-
lationship between RLS, preeclampsia and sleep qual-
ity in pregnant women. In this respect, it is among the
first of its kind in the literature. RLS is a frequently
encountered disorder in pregnant women but it re-
mains unrecognized and undiagnosed.

Our rate of RLS in pregnancy was 27.7%, which
is consistent with data in the literature, citing 11-30%.
In recent studies, the frequency of RLS in the last tri-
mester of pregnancy has been shown to increase to
36% (4, 12, 25). It was determined that the severity
and frequency of RLS increased in the last months of
pregnancy. Among the pregnant women in our study,
the difference between the second and third trimesters
was significant in terms of RLS (p= 0.019).

RLS is more common in pregnant women who do
not receive iron support. Low iron levels contribute to
the development of RLS. However, there may be some
differences. RLS may occur in patients with preec-
lampsia without low iron levels. The mean serum ferri-
tin concentration and hemoglobin levels may be higher
in patients with preeclampsia than in healthy pregnant
women (26, 27). Clinical and laboratory (hemoglobin)
analysis revealed some differences between the groups.
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Table 1. RLS and some differences in pregnant women

Mean (SD) Parameters Restless Legs Syndrome (-) Restless Legs Syndrome (+) ?
Age 28.00 (6.27) 30.04 (5.90) 0.123*
BMI' 30.90 (7.12) 33.06 (5.51) 0.011*
Hgb? 11.21 (1.75) 11.71 (1.55) 0.013*
BMTI'": Body Mass Index; Hgb* Hemoglobin; *statistical significance
Table 2. Comparison of pregnant women with and without restless leg symptoms
Paramaters Range Restless Legs Syndrome (-) Restless Legs Syndrome (+) P
Folate intake > 400 mcg/ day 193 (82.5%) 65 (72.2%) 0.040*
< 400 mcg/ day 41 (17.5%) 25 (27.8%)
Leukocyte high 192 (82.1%) 83 (92.2%) 0.022*
normal 42 (17.9%) 7 (7.8%)
Preeclampsia Available 220 (94%) 83 (92.2%) <0.001*
No 14 (6%) 7 (7.8%)
Taking iron prophylaxis insufficient 77 (32.9%) 45 (50%) 0.004*
Sufficient 157 (67.1%) 45 (50%)
*statistical significance
Table 3. Some differences according to the RLS symptoms in terms of PSQI, AST, and number of child births.
RLS symptoms Percentiles ALT AST Number of child births PSQI
RLS (-) (n=234)
25 8.75 16.00 1.00 3.00
50 12.00 20.00 2.00 5.00
75 15.00 24.00 3.00 10.00
RLS (+) (n= 90)
25 9.00 15.00 1.00 3.00
50 14.00 20.00 2.00 8.00
75 36.25 30.00 3.00 13.00
p 0.002* 0.513 0.404 0.174

*statistical significance; ALT: Alanine aminotransferase, AST: Aspartate transaminase, RLS: Restless legs syndrome, PSQI: Pitts-

burgh Sleep Quality Index

Table 4. Evaluation of the relationship between restless leg syndrome, sleep quality and preeclampsia in pregnant women in our study,

according to gestational weeks

Parameters 1st trimester n (%) 2nd trimester n (%) 3rd trimester n (%) Total N (%) p
Restless legs syndrome (RLS) 0.019*
Present 2 (2.2%) 7 (8.8%) 81 (90%) 90 (100%)
Absent 23 (9.8%) 31 (13.2%) 180 (76.9%) 234 (100%)
Sleep quality disorder (PUKI) <0.001*
>6 (unwell) 2 (8%) 23 (60.5%) 148 (56.7%) 173 (53.3%)
<5 (good) 23 (92%) 15 (39.5%) 113 (43.3%) 151 (46.6%)
Total 25 (100%) 38 (100%) 261 (100%) 324 (100%)

*statistical significance; RLS: Restless legs syndrome, PSQI: Pittsburgh Sleep Quality Index
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Table 5. Preeclampsia and restless leg syndrome evaluation in the participants

Parameters Ist trimester  2nd trimester  3rd trimester Total P
n (%) n (%) n (%) N (%)
Pre-eclampsia (-) Restless leg syndrome (-) 23 (92%) 30 (78.9%) 167 (64%) 220 0.067
Restless leg syndrome (+) 2 (8%) 6 (15.8%) 70 (26.8%) 78
Pre-eclampsia (+) ~ Restless leg syndrome (-) 0 1 13 14
Restless leg syndrome (+) 0 2 (53.%) 24 (20.9%) 26
Total 25 (100%) 38 (100%) 261 (100%) 324 (100%)

As the hemoglobin levels and iron supplementation
decreased, the incidence of RLS symptoms was found
to increase (p=0.013; p= 0.004). Iron deficiency in preg-
nant women should be eliminated and re-evaluated.
For the treatment of RLS, non-pharmacologic treat-
ments in pregnant women should be considered first;
however, the use of iron medication is usually recom-
mended. After the iron requirement is met, additional
treatment planning should be made by investigating
whether the RLS symptoms have regressed. There-
fore, it was concluded that RLS was related to BMI
and hemoglobin level differences. Anemia and iron
deficiency increase the tendency to sleep in pregnant
women. However, more extensive studies are needed.

During pregnancy, the recommended dietary al-
lowance (RDA) for folate is 600 pg/day of dietary
folate equivalents (28, 29). Natural folate with foods
and folate supplementation since pregnancy may help
to prevent fetal morbidity. The major sources of die-
tary folate are citrus fruits and juices, legumes, whole-
wheat bread, and green leafy vegetables. To prevent
fetal morbidities, women planning childbirth or preg-
nant women should consume 400 pg per day of syn-
thetic folic acid from natural foods (cereals and other
grains), or supplement drugs. Research indicates that
abnormal folate metabolism and malnutrition may also
play a role in birth defects (30).

RLS is usually associated with insomnia and
sometimes excessive daytime sleepiness (31). It was de-
termined that the frequency of RLS increased in preg-
nant women with poor sleep quality. In some (53.3%)
patients with RLS, sleep quality was low, as measured
using the PSQI. Also, according to the trimesters, preg-
nant women with RLS expect more sleep problems. We
found worse sleep quality in the third trimester than in
the second trimester. The mean PSQI score worsened as
the gestational week progressed (P<0.001).

However, RLS symptoms and PSQI levels, inde-
pendent from trimester, was not found statically sig-
nificant. The median PSQI score was 8 (3-13) in RLS
(+) pregnant women. The median PSQI score was 5
(range, 3-10) in RLS (-) pregnant women (p=0.174).

The discussion regarding the PSQI cut-off value in
pregnant women continues in the literature. In a recent
meta-analysis, the PSQI score in pregnancy was 6.07,
and 45.7% of pregnant women were reported to have a
PSQI score of 5 or more, expressing poor sleep quality.
The results of this study show that the average PSQI
score of the pregnant women increased by 1.68 points
from the second trimester to the third trimester (12, 32).
In our study, the findings showed that low sleep quality
was common in pregnant women. In order to preserve
maternal and fetal health, it is recommended to give im-
portance to sleep quality and to add to health services.

The findings of our study show that future research
should determine whether higher global cut-off scores
are more appropriate in pregnancy. Our study of the
PSQI in pregnant women shows the necessity of pro-
viding different cut-off values for variables such as ges-
tational age, the sociocultural characteristics of pregnant
women, and the presence of comorbid RLS symptoms.

Although the data were limited in our study, there
was no specific sociodemographic differences between
the number of child births and patients with and with-
out RLS symptoms (p= 0.404).

When the literature is examined, it is shown that
preeclampsia has increased in the same direction with
RLS in various countries (30, 33, 34). There are dif-
ferent hypotheses that the incidence of preeclampsia
development tends to increase with RLS. One of the
most commonly held is that hypertension and in-
creased sympathetic activation causes disturbances in
blood pressure regulation, which converge in RLS and
preeclampsia. Increased systemic arterial pressure is
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seen in both RLS and preeclampsia (16). Our study
shows that there is a positive relationship between
RLS and preeclampsia during pregnancy. Although
not statistically significant, it presents evidence that
there is an increasing trend in preeclampsia and RLS
with increased trimesters (p= 0.067). More pregnant
women with RLS had more preeclampsia than non-
RLS pregnant women.

Factors that contribute to the reduction of sleep
quality during pregnancy should be evaluated in preg-
nant women, especially when they attend healthcare
facilities for routine checks.

Pregnant women may need advice from a phy-
sician or a qualified dietetics professional to follow
nutritional guidelines, especially for folate and iron.
Pregnant women; must be provided a wide range of
nutrition quality and evaluation.

We suggest that more studies are needed to as-
sess the relationship between low quality of sleep, iron
and folate supports in nutrition, RLS symptoms, and/
or preeclampsia. Care should be taken with regard to
the development of preeclampsia in pregnant women
with RLS symptoms.

We recommend further research on how to dis-
tinguish pregnant women in need of care in order to
preserve maternal and fetal health during pregnancy.

Limitations

Our study had some limitations. Pregnant women
who had RLS symptoms were referred to the clinical
responsible health care providers. However, their treat-
ment process could not be followed because it was not
initiated by the responsible clinicians; without differ-
ent consultations for women’s symptoms.

Additional imaging and laboratory evaluations
for sleep disturbances could not be performed because
the clinician was not authorized.

Iron prophylaxis was evaluated, but serum iron,
folate, ferritin laboratory values were not because the
women could not be evaluated for them in the clinic
by their physicians. The diagnosis of preeclampsia was
made according to diagnostic criteria; however, no de-
tailed data were available regarding the medical treat-
ments used for preeclampsia.

Conclusion

Our study demonstrates the need to establish
quality care and interventions for the protection of
both maternal and fetal health due to poor sleep qual-
ity and RLS symptoms during pregnancy. RLS find-
ings and assessment of sleep quality should be includ-
ed in the follow-up evaluations of pregnant women.
Pregnant women should be presented with a variety of
evidence-based patient care interventions.

In the presence of RLS, signs of systemic arterial
hypertension and iron supplementation in pregnant
women should be examined carefully and if necessary,
pregnancy interventions should be added. Care should
be taken in terms of preeclampsia in the presence of

RLS symptoms.
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Summary. Background/Aim: High sensitivity C-reactive protein (hsCRP) in widely recognized inflammation
marker associated with increased cardiovascular disease (CVD) risk. Since CVD is a common complication
in type 2 diabetes (DM2), and since there is a high prevalence of obesity and DM2 in Montenegro, we aimed
to examine the association of hsCRP with anthropometric and metabolic parameters in the cohort of indi-
viduals with DM2. Additionally, we aimed to examine the gender difference in CVD risk as determined with
hsCRP levels. Methods: A total of 184 participants with DM2 (of them 47.3% females) were recruited in this
cross-sectional study. Fasting glucose, glycated hemoglobin, lipid parameters and hsCRP were measured. An-
thropometric parameters were obtained. Participants were stratified into low (hsCRP <1 mg/L), intermediate
(1 mg/Ls hsCRP <3 mg/L) and high risk CVD category subgroup (hsCRP 23 mg/L). Resul/ts: Significantly
higher number of females were in the high hsCRP subgroup, compared with males (%*=12.80, p<0.001).
Also, significantly higher number of obese individuals were in the high risk subgroup compared with low
risk subgroup (x*= 18.68, p<0.001). Multiple linear regression analysis showed that waist circumference
(WC) (Beta=0.205, p=0.045) and glucose (Beta=0.305, p=0.003) in males, and WC in females (Beta=0.405,
p=0.003), were the independent predictors of hsCRP levels. Conclusion: Females exhibited higher CVD risk
than males, as measured with hsCRP. Also, unlike some other anthropometric indices, WC is independently
associated with hsCRP in both gender, suggesting that this simple parameter could be a reliable and cost-
effective tool for evaluating CVD risk in population with DM2.

Key words: C-reactive protein, diabetes, inflammation, obesity, waist circumference

Namely, it was shown that adipose tissue is an
endocrine organ that secrets a wide range of pro-in-

Inflammation is regarded to be the underlying
pathophysiological mechanism in many metabolic
disturbances such as metabolic syndrome (1), non-
alcoholic fatty liver disease (2), polycystic ovarian syn-
drome (3), type 2 diabetes mellitus (DM2) (4), and
cardiovascular disease (CVD) (5). Since obesity is an
established risk factor for the occurrence of all these
disorders, it is suggested that inflammation may be
the link between hyperthrophied adipose tissue and a
broad spectrum of metabolic disturbances (6, 7).

flammatory cytokines and adipokines, thus leading to
increased chronic low-grade inflammation state (6).
Inflammation may, at the same time, be a contribut-
ing factor to both, insulin resistance and endothelial
dysfunction, which may also explain the high risk of
CVD in individuals with diabetes (6).

Although males are regarded to have a greater risk
of CVD than females (8), some studies report that this
gender difference gets lost in patients with DM2 (9, 10).
In addition, considering the fact that majority of indi-



CRP in type 2 diabetes

407

viduals with DM2 are with overweight or obesity (11),
it is not well elucidated which one anthropometric pa-
rameter could be the best predictor of unfavorable car-
diometabolic profile given the contradictory results of
various studies in different population groups (12-15).
Since there is a high prevalence of obesity and
DM2 in Montenegro (7, 16), we aimed to examine
the association of high sensitivity C-reactive protein
(hsCRP) with anthropometric and metabolic param-
eters in the cohort of Montenegrin adults with DM2.

Additionally, we aimed to examine the gender differ-
ence in CVD risk as determined with hsCRP levels.

Materials and Methods

Study population

A total of 184 individuals with DM2 (of them
47.3% females) who volunteered to participate in
this cross-sectional study were enrolled. Patients with
DM2 were consecutively recruited by the endocrinol-
ogist in the Primary Health Care Center in Podgorica,
Montenegro, for their regular check-up in a period
from March 2018 to September 2018.

Inclusion criterion for participation in the study
was DM2. Diabetes cases were defined using criteria
of American Diabetes Association (17).

Exclusion criteria were: participants with a pre-
vious history of CVD, type 1 diabetes mellitus, acute
inflammatory disease, hsCRP > 10 mg/L, malignancy,
hepatic disease other than steatosis, kidney disease
except for diabetic nephropathy, pregnancy, alcohol
consumption, usage of anti-inflammatory medicines
in the last 6 months, as well as participants who were
unwilling to enter the study.

All the participants provided written informed con-
sent. The study protocol was approved by the Institu-
tional Review Board of Primary Health Care Center in
Podgorica, Montenegro and the research was carry out
following the principles of the Declaration of Helsinki.

Anthropometric measurements

Basic anthropometric measurements: waist cir-
cumference (WC) (cm), body height (cm), and body
weight (kg) were obtained, and body mass index
(BMI) was calculated.

Participants with 18.5 < BMI < 25 kg/m?, 25 < BMI
<30 kg/m? and BMI > 30 kg/m? were regarded as sub-
jects who were normal weight, subjects with overweight
and with obesity, respectively. There were no underweight
participants in our study (i.e., BMI < 18.5 kg/m?).
Skinfold (SF) thicknesses were measured on four sites
with a Harpenden calliper (i.e., at biceps, triceps, iliac,
and subscapular sites). All readings were measured to
the nearest mm and by the same examiner.

Biochemical analyses

The blood samples were taken between 7-9 hours
a.m., after at least 12 hours of fast. Samples were cen-
trifuged at 3000 rpm for 10 minutes, after clotting for
30 minutes. Serum samples were then immediately
analyzed. Another aliquot was collecting as a whole
blood in K,EDTA for determination of glycated hemo-
globin (HbA1lc). Levels of hsCRP and Hbalc were
determined immunoturbidimetrically (Roche Cobas
¢501 analyzer, Mannheim, Germany), whereas levels
of glucose, total cholesterol (T'C), high density lipo-
protein cholesterol (HDL-c), and triglycerides (TG),
were measured spectrophotometrically on the same
analyzer. Low density lipoprotein cholesterol (LDL-c)
was calculated using Friedewald formula, as follows:
LDL-c=TC - HDL-c - TG /2.2 (18). Non-HDL-c
was calculated as follows: Non-HDL-c = TC - HDL-
c. Additionally, TG/HDL-ratio was calculated, also.

Since we aimed to test the association of anthro-
pometric and metabolic parameters with the hsCRP,
as well as with CVD risk, all participants were strati-
fied into low (hsCRP <1 mg/L), intermediate (1 mg/
Ls< hsCRP <3 mg/L) and high CVD risk category
subgroup (hsCRP >3mg/L) (19).

Statistical analysis

Statistical package SPSS (version 15.0 for Win-
dows, SPSS, Chicago, IL, USA) was used for statistical
analyses. Data are presented as mean * standard de-
viation (if normally distributed), median (interquartile
range) (if non-normally distributed), or with counts
and percentages (categorical variables). Student’s t test
or one-way ANOVA (for normally), Mann-Whitney
test and Kruskal-Wallis non-parametric analysis of
variance (for non-normally distributed parameters),
were used for the evaluation of differences between
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examined groups. The differences between categorical
data were analyzed with Chi-squared test. All vari-
ables with skewed distribution were logarithmically
transformed. The relationship between log hsCRP and
other variables was determined with Pearsons’s (r) cor-
relation coeflicient. Multiple linear regression analysis
was performed to identify independent variables af-
fecting log hsCRP. In all analyses p value of < 0.05 was
regarded to be statistically significant.

Results

Table 1 shows the general demographic, clinical
and biochemical characteristics of the studied partici-
pants with diabetes. With exception to WC (p=0.708),
females displayed significantly higher anthropometric
indices [i.e., BMI (p=0.001) and all four skinfold thick-
ness measures (p<0.001, respectively)]. Also, females
had higher TC (p=0.005), HDL-c (p<0.001), TG/
HDL-ratio (p=0.056), as well as hsCRP (p=0.004).
More males than females were on insulin therapy
(p=0.008) and were classified as smokers (p=0.042),
whereas more females were on antihypertensive ther-
apy (p=0.046), and were classified as obese (p=0.005).
There was no gender difference in age, fasting glucose,
HbA1lc, LDL-c, non-HDL-c, TG, oral antihypergly-
cemic and hypolipidemic therapy usage, as well as in
duration of diabetes, between the groups (Table 1).

Significantly higher number of females were in the
high hsCRP subgroup, compared with males (y*=<12.80,
p<0.001). Also, significantly higher number of obese in-
dividuals were in the high risk subgroup as compared with
low risk subgroup (y*=18.68, p<0.001). Furthermore, we
found significantly higher values of all examined anthro-
pometric parameters [e.g., BMI and WC (p<0.001, re-
spectively), SF biceps, SF triceps, SF suprailiac and SF
subscapular thicknesses (p=0.003, p=0.002, p=0.026 and
p=0.003, respectively)] in the high risk subgroup, com-
pared to low and intermediate subgroup (Table 2).

Pearson’s correlation analysis was performed in or-
der to examine potential relationship between hsCRP
and anthropometric and metabolic parameters in partici-
pants with DM2. As shown, hsCRP correlated positively
with anthropometric parameters (i.e., BMI and WC) and
fasting glucose both, in males and females. Also, hsCRP

Table 1. General characteristics of studied participants with
diabetes

Characteristics Women (n=87) Men (n=97) p

Age (years) 63.2+10.9 61.3+11.3 0.233
BMI (kg/m?2)* 30.1(27.7-33.9) 28.3(26.0-30.9) 0.001
WC (cm) 107+11.7 106+12.0 0.708
SF biceps (mm)*  18.0(15.0-22.0) 12.0(8.0-15.0) <0.001

SF triceps (mm)*  26.5(21.0-32.0) 13.0(10.0-18.7) <0.001

SF suprailiac (mm) 33.9+6.22 29.849.20  <0.001
SF subscapular (mm)  33.16.63 27.6+8.59  <0.001
Fasting glucose 7.72+2.20 8.51+3.30  0.414
(mmol/L)

HbA1c (%)* 6.50 (5.80-7.67) 6.70 (5.80-8.10) 0.339
TC (mmol/L)* 5.43 (4.86-6.27) 5.07 (4.41-5.70) 0.005
HDL-c (mmol/L)* 1.29 (1.10-1.51) 1.01 (0.84-1.32) <0.001
LDL-c (mmol/L)* 3.28 (2.77-3.95) 3.02 (2.49-3.68) 0.148
TG (mmol/L)* 1.83 (1.47-2.45) 1.82 (1.28-2.49) 0.897
Non-HDL-c 4.19 (3.47-5.00) 3.93 (3.33-4.71) 0.150
(mmol/L)*

TG/HDL-c ratio” 1.41(0.94-2.30) 1.89 (1.07-2.63) 0.056
hsCRP (mg/L) 1.98 (1.10-4.79) 1.42 (0.76-2.46) 0.004
Smoking habits 73/14 (83.9/16.1) 68/29 (70.1/29.9) 0.042
(No/Yes), n (%)

Antihypertensives  18/69 (20.7/79.3) 34/63 (35.1/64.9) 0.046
(No/Yes), n (%)

Hypolipidemics 49/38 (56.3/43.7)55/42 (56.7/43.3) 0.923

(No/Yes), n (%)
Antihyperglycemics 6/81 (6.9/93.1) 15/82 (15.5/84.5) 0.138
(No/Yes), n (%)

Insulin (No/Yes),  78/9 (89.7/10.3) 71/26 (73.2/26.8) 0.008
n (%)

Duration of 4.00 (2.00-7.75) 5.00 0.259
diabetes (years)* (2.00-10.00)

Normal weight/ 6/35/46 15/49/33 0.005

Overweight/Obese, (6.9/40.2/52.9) (15.5/50.5/34.0)

n (%)

Data are presented as mean * standard deviation or * median (in-
terquartile mnge), or counts (percentages); BMI-Body mass index;
WC-Waist circumference; SF-skinfold thickness; HbA1c-glycated
hemoglobin; TC-Total cholesterol; HDL-c-High density lipoprotein
cholesterol; LDL-c-Low density lipoprotein cholesterol; TG-Tri-
glycerides; hsCRP-high sensitivity C—reactive protein

correlated positively with age, SF subscapular thickness
and TG/HDL-c ratio only in females (Table 3).

All variables that showed a significant predic-
tive value in Pearson’s correlation (i.e., WC and glu-
cose in both gender, and age, SF subscapular thick-
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Table 2. Anthropometric and metabolic parameters in subgroups according to cardiovascular risk level, as estimated with hsCRP

Parameter Low risk group Intermediate risk group  High risk group (hsCRP >3 p
(hsCRP < 1 mg/L), (1 <hsCRP <3 mg/L),n=77 mg/L), n=53 (28.8 %)
n=54 (29.4 %) (41.8 %)
Age (years) 63.7+9.99 61.7+10.09 61.4+13.49 0.483
BMI (kg/m?)* 27.7 (25.2-30.2)x> 28.7 (27.2-31.7)» 28.6+3.68 <0.001
WC (cm) 100£11. 10 105+10.6® 111+£12.4 <0.001
SF biceps (mm)* 13.0 (8.3-17.8)=> 14.0 (11.0-19.8) 17.0 (13.0-22.0) 0.003
SF triceps (mm)* 14.0 (10.3-22.5)=" 20.0 (13.3-26.8) 24.0 (14.3-30.0) 0.002
SF suprailiac (mm) 29.4+9.74 32.0£7.15 33.7+7.51 0.026
SF subscapular (mm) 27.4+8.33%> 30.2+£7.70 32.8+£7.98 0.003
Glucose (mmol/L) 7.08+1.50 8.00+2.63 8.52+3.42 0.513
HbA1c (%)* 6.50 (5.77-7.87) 6.70 (5.77-8.00) 6.60 (5.97-7.70) 0.598
TC (mmol/L)* 5.20 (4.74-5.78) 5.22 (4.55-6.00) 5.26 (4.56-6.12) 0.812
HDL-c (mmol/L)* 1.21 (0.92-1.52) 1.14 (0.93-1.37) 1.18 (0.93-1.30) 0.598
LDL-c (mmol/L)* 3.00 (2.63-3.75) 3.14 (2.55-3.89) 3.10 (2.62-3.93) 0.869
TG (mmol/L)* 1.68 (1.26-2.13) 1.86 (1.39-2.56) 2.11 (1.49-2.91) 0.177
Non-HDL-c (mmol/L)* 4.04 (3.45-4.68) 4.03 (3.28-4.84) 4.11 (3.35-5.02) 0.667
TG/HDL-c ratio* 1.31 (0.98-2.33) 1.58 (0.99-2.54) 1.91 (1.18-2.57) 0.317
Duration of diabetes (years)" 5.50 (2.00-10.00) 4.00 (2.00-8.00) 4.00 (1.75-7.00) 0.290
Normal weight, n (%) 11 (20.4) 6 (7.8) 4(7.5) ¥2=18.68
<0.001
Overweight, n (%) 26 (48.1) 43 (55.8) 15 (28.3)
Obese, n (%) 17 (31.5) 28 (36.4) 34 (64.2)
Gender (F/M), n (%) 16/38 (29.6/70.4) 37/40 (48.1/51.9) 34/19 (64.2/35.8) x’=12.80
<0.001

* = p<0.05,“ = p<0.01, " ~p<0.001 vs. High risk group,’ — p<0.05, "= p<0.01, "'~ p<0.001 vs. Medium risk group.* data with non-Gaussian
distribution are shown as median values (interquartile range) *P value from one-way ANOVA or Kruskal-Wallis non-parametric analysis
of variance, followed by Student’s t-test or non-parametric Mann-Whitney U test, where appropriate; BMI-Body mass index; WC-Waist
circumference; SF-skinfold thickness; HbA1c-glycated hemoglobin; TC-total cholesterol; HDL-c-High density lipoprotein cholesterol; LDL-c-
Low density lipoprotein cholesterol; TG-Triglycerides; hsCRP-High sensitivity C—reactive protein; F-Females; M-Males

ness and TG/HDL-c ratio only in females) were
further analyzed in multiple linear regression analysis
analysis for hsCRP prediction. The backward selec-
tion enabled to find the best model consisted of 2 pa-
rameters [e.g., WC (Beta=0.205, p=0.045 and glucose
(Beta=0.305, p=0.003)] in males, and only WC in fe-
males (Beta=0.405, p=0.003), (Table 4).

Discussion
The finding of the current study shows that fe-

males with DM2 have higher inflammation level, as
well as higher CVD risk than males, as assessed with

hsCRP. Furthermore, hsCRP is significantly associat-
ed with anthropometric indices in patients with DM2,
but central adiposity, as measured with WC is its bet-
ter predictor, compared to general adiposity measure
(e.g., BMI) and four skinfold thickness measures (e.g.,
biceps, triceps, subscapular and suprailiac) in individu-
als with DM2 (Table 4).

We previously showed that WC was the inde-
pendent predictor of hsCRP level in normal weight
and overweight, otherwise healthy postmenopausal
women (7), and that WC correlated better than BMI
with cardiometabolic parameters even in younger
healthy population (20, 21). Current study extends

those observations, suggesting that this simple and
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Table 3. Pearson’s correlation coefficients (r) of log hsCRP with

studied parameters

Variable Females p  Males p
T T

Age (years) -0.233 0.030 0.038 0.709
BMI (kg/m?) 0.549 <0.001 0.193 0.058
WC (cm) 0.496 <0.001 0.200 0.050
SF biceps (mm) 0.185 0.096 0.065 0.530
SF triceps (mm) 0.192 0.084 -0.023 0.822
SF suprailiac (mm) 0.215 0.053 0.015 0.888
SF subscapular (mm) 0.252 0.022 0.095 0.360
Fasting glucose (mmol/L) ~ 0.286 0.007 0.271 0.007
HbA1c (%) 0.177 0.101 0.139 0.176
TC (mmol/L) 0.104 0.337 -0.154 0.132
HDL-c (mmol/L) -0.121  0.266 -0.197 0.053
LDL-c (mmol/L) 0.051 0.638 -0.126 0.217
TG (mmol/L) 0.174 0.108 0.025 0.806
Non-HDL-c (mmol/L) 0.146 0.179 -0.123 0.230
TG/HDL-c ratio 0.267 0.012 0.041 0.687
Duration of diabetes (years) 0.022 0.838 -0.092 0.370

BMI-Body mass index; WC-Waist circumference; SF-skinfold
thickness; HbA1c-glycated hemoglobin; T C-total cholesterol; HDL-
c-High density lipoprotein cholesterol; LDL~c-Low density lipopro-
tein cholesterol; TG-Triglycerides; hsCRP-high sensitivity C—reac-

tive protein

Table 4. Multiple linear regression analysis for the association
of several parameters with log hsCRP as dependent variable

Coefficients
Model for  Unstandardized Standardized t p
males Coeflicients Coeficients
B Std. Error Beta
(Constant) -8.187  2.925 -2.799 0.006
Glucose
(mmol/L) 0.251 0.081 0.305 3.096 0.003
WC (em) 0.046 0.023 0.205 2.034 0.045
WC-Waist circumference
Coefficients
Model for ~ Unstandardized = Standardized — t p
females Coeflicients Coefficients
B Std. Error Beta
(Constant) -14.020 4.582 -3.060 0.003
WC (cm) 0.107 0.034 0.405 3.134 0.003

WC-Waist circumference

cost-effective anthropometric parameter could be a re-
liable tool for evaluating CVD risk, not only in healthy,
but also in population with diabetes. In addition, a ma-
jority of population with diabetes in our study were
with overweight/obesity (88.6%), (Table 1), which is
in line with previous studies, pointing out obesity as
a key determinant for DM2 occurrence and progres-
sion (6). Moreover, adipocytes and macrophages from
hyperplastic and hypertrophied adipose tissue secrete
a broad spectrum of adipokines and pro-inflammatory
cytokines [e.g., CRP, Interleukin-6, Tumor necrosis
factor-alpha] which impair insulin signaling within
the cells and lead to consequent obesity-related co-
morbidities, such as metabolic syndrome, DM2, CVD
(6,7,22).

In the current study, about 42% of individuals
with DM2 had CRP levels 22 mg/L, and about one
third (29%) of participants had hCRP levels >3mg/L
(Table 2), which categorized them in intermediate and
high risk category for CVD, respectively (23). Simi-
larly, Halcox et al. (24) reported that approximately
50% of non-diabetic patients had CRP levels >2
mg/L, and about 30% had CRP levels 23 mg/L. Mor-
ever, Salazar et al. (25) observed that individuals with
hsCRP >3 mg/L had doubled CVD risk, whereas those
with hsCRP 1-3 mg/L displayed 50% higher risk of
CVD, compared to those with hsCRP <1 mg/L.

Women with DM2 free of previous known CVD
in our study displayed higher hsCRP levels compared
to males (Table 1), which is similar to other studies
(1, 24), but contrary to another ones (26). These dis-
crepancies may be explained by different sample size
of studied groups, as well as different age of partici-
pants in those studies. Furthermore, with exception to
WC, women in our study had higher anthropometric
indices than men. Also, significantly higher number of
females with DM2 were in the high hsCRP subgroup,
compared with males (Table 2). Although males are re-
garded to have a greater risk of CVD than females (8),
there are studies showing that this gender difference
gets lost in patients with DM2 (9, 10). In addition,
this gender difference in CVD risk gets diminished in
postmenopause, since women in that period tend to
have more atherogenic profile, and show redistribution
of adipose tissue toward visceral region, compared to
women in premenopause (27). The majority of wom-
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en in our study were considered to be postmenopau-
sal, and were with obesity, which can explain higher
hsCRP, as well as higher CVD risk in females than in

males with DM2.

Since this study has cross-sectional design, the
causalty between obesity, inflammation and CVD risk
in population with diabetes cannot be established.
Thus, large-scale longitudinal studies are needed to
confirm this possible causalty, as well as to confirm the
benefits of reduction of inflammation in decreasing the
risk of diabetes complications, such as CVD.

In conclusion, females with DM2 have higher
CVD risk, as measured with hsCRP than males. Fur-
thermore, among other examined anthropometric in-
dices, WC is independently associated with hsCRP,
both in males and females, suggesting that this simple
parameter could be a reliable and cost-effective tool for

evaluating CVD risk in population with DM2.
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Summary. The aim of this research was to determine Turkish validity and reliability of the Parenting Strategies
for Eating and Activity Scale (PEAS). The study group consisted of 1004 parents, who had children at the ages
of 6-12 years old and were referred to the children’s health and diseases service of a state hospital. The PEAS and
the Child-Feeding Questionnaire (CFQ) that is used to measure structure validity were used to collect data. The
PEAS consists of five sub-dimensions and 26 items. Internal consistency coeflicient and item-total score cor-
relation coeflicients of the subscales of the PEAS were calculated for the reliability analysis. Scope and structure
validity analyses were conducted for validity. A moderate and more than positive correlation was found between
the scores of all sub-dimensions in the structural validity analysis. The correlation between the scores obtained
from the PEAS and the CFQ scale was found to be significant in the criterion validity analysis. Cronbach’s alpha
reliability coeflicient value was 0.91. This study showed that the PEAS is a valid and reliable measurement tool
to measure parental approaches toward nutrition and activities of children in Turkey. PEAS is suggested to be
used by the healthcare professionals working with children and their families to determine the factors related to

the parents’ approaches regarding children’s nutrition and activities.

Key words: child health, nutrition, activity, parental control

Introduction

In childhood, the lack of adequate-balanced
nutrition and regular physical activity lead to vari-
ous health problems and affect the individual’s life
negatively (1,2). Parenting strategies are of great im-
portance in children’s eating and physical activities.
Parents’ eating habits directly affect children’s food se-
lections and eating habits (3,4). Lo et al (2015) have
determined that the parental control over the feeding
behaviors of children is effective on children’s con-
sumption of more fruits and vegetables as well as con-
sumption of high-calorie foods less often (5). In the
study of Blissett and Haycraft (2008) examining the
effect of parental attitude on eating behavior, it was
found that the permissive attitude of parents had less

control over the unhealthy food consumption of chil-
dren (6). Applying a moderate level of control, such as
monitoring unhealthy food consumption, is a healthy
strategy for parents in order to manage their children’s
food consumption (7). There is some variation in the
findings concerning the degree of negative impact that
excessive control has on child weight (8). The research
suggests that highly restrictive feeding practices have
been most consistently associated with child weight
gain (8), and monitoring feeding practices have been
associated with slower weight gain (9).

The evaluation of parental approaches toward
children’s nutrition and activities is important to raise
parental awareness about the growth, development
and well-being of children (10). However, in most of
the studies conducted, valid and reliable measuring
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instruments were not used to determine parental ap-
proaches toward children’s nutrition and activities, and
instead, questionnaires prepared by researchers were
used (11,12). Hence, it is necessary to use powerful,
valid and reliable measurement tools that allow evalua-
tion of parents’ approach. In Turkey, the studies which
assess parents’ approaches towards children’s nutrition
and activities are limited. In this study, it was aimed to
adapt the Parenting Strategies for Eating and Activity
Scale (PEAS) to Turkish and to determine its validity
and reliability.

Material and Method

Participants

This study was planned methodologically and its
population consisted of parents who applied to the
Child Health and Diseases Service of a State Hospital
within a year and had children under the age of 18
years old. The sample was composed of 1004 Turkish
literate parents living together with their children be-
tween the ages of 6-12 years old and agreed to partici-
pate in the survey between August 2015 and Decem-
ber 2016. Parents who were not literate in Turkish, did
not have children aged 6-12, did not live with their
children, wanted to be excluded from the study at any
phase, had physical or psychological problems that af-
fect written or verbal communication were excluded
from the study.

The sample size was calculated by taking into con-
sideration the number of scale items, Likert type and
the factor analysis that is to be made. There are sev-
eral suggestions in the literature about the calculation
of sample size for factor analysis. Gorusch (1983) and
Hatcher (1994) proposed to researchers approximately
(5-10): 1 subject-item ratio for factor analysis (13-15).
Another suggestion in factor analysis about the number
of subjects is the assessment of 200 subjects as “moder-
ate”, 300 subjects as “good”, 500 subjects as “very good”,
and 1000 subjects “excellent”(16,17). In our study, there
were 26 items in the scale that we tested for its reliability
and Turkish validity and the results were evaluated as a
5 point-Likert scale. Based on all of these suggestions,
in our study, we aimed to reach 1000 participants, rated
as “excellent” considering that accurate results were ob-

tained in factor analysis, and a sufficient sample size was
achieved with 1004 participants.

Ethical Considerations

We first received permission via e-mail from San-
dra E Larios, who developed the scale (PEAS) that we
tested for validity and reliability for the Turkish ver-
sion in our study. Ethical approval was received from
the Ethics Committee of Yildirim Beyazit University
prior to conducting the study. Written informed con-
sent was obtained from each patient who met the in-
clusion criteria.

Data Collection Tools

In this study, an introductory information form
developed by the researchers and the Parenting Strate-
gies for Eating and Activity Scale were used as data
collection tools, and the Child Feeding Questionnaire
(CFQ) was used to test the validity of the structure.

Introductory information form

This form consisted of nine questions making up
the first part of the data collection form and was pre-
pared to designate some personal features (age, gender,
income status, family type, etc.) of parents and chil-
dren.

The Parenting Strategies for Eating and Activity Scale
(PEAS)

The PEAS was developed by Larios et al (2009)
and it assesses families’ attitudes towards children’s nu-
trition and activities. The scale consists of five subdivi-
sions and contains 26 items (14 items are nutrition-
limiting and 12 items are activity-limiting):

Monitoring: Seven items (five items about nutri-
tion and two items about activity) measured monitor-
ing frequency of families regarding their children’s
healthy behaviors.

Discipline: Five items measured (three items
about nutrition and two items about activity) the fre-
quency of disciplinary practices of families about re-
stricted unhealthy nutrition (e.g. soft drink consump-
tion) and sedentary life behaviors (e.g. watching TV)
of their children. Control: Six items (five items about
nutrition and one item about activity) measured the
control approaches used by families.
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Restrictions: Six items (two items about nutrition
and four items about activity) assessed the appropriate
restrictions used by families about unhealthy nutrition
and sedentary lifestyle behaviors of their children.

Supporting: Two items (one item about nutrition
and one item about activity) measured the use of praise
for children when they consumed healthy snacks or
when they were busy with activities.

The five-point Likert scale, where ‘1 = never’ to
‘5 = always’, was used in the subdivisions of monitor-
ing, discipline and support. The five-point Likert scale,
where ‘1 = I do not agree’ to ‘5 = I agree’, was used in
the subdivisions of control and restriction. The scores
of the sub-scales were equal to the sum of the scores
received in items 1-5. As the scores received in the
sub-scales increased, parents’ had positive approach
and as the decreased, parents had negative approach,
except for the control sub-scale (18).

The Child Feeding Questionnaire (CFQ)

The CFQ, developed by Camci 2010, consists of
7 sub-scales; out of which 3 sub-scales (Restriction,
Monitoring, and Pressure to Eat) evaluate parental
controls over child feeding; and 4 sub-scales (Perceived
Responsibility for Child Feeding, Interest on Children’s
Weight, Perceived Children’s Weight, Perceived Par-
ent’s Weight) evaluate parental attitudes and behaviors
about child feeding. The items in the questionnaire are
evaluated with the 5-point Likert scale. One of the
sub-scales included in the questionnaire, ‘Perceived
Children’s Weight’, rates parental perception’ about the
overweight situation of their child at various ages be-
tween 1 (thin) through 5 (overweight) (19).

The Application of Data Collection Tools

Preliminary application

The Turkish version of the scale, with its language
and content validated, was applied as a preliminary ap-
plication to 20 parents who applied to the child health
and illness polyclinic where the study was carried out.
In the preliminary application performed with the par-
ents, it was aimed to identify the items that were not
understood and not suitable. The data collection form
of the study consisted of the short, clear and applicable
final states of the questions in the questionnaire. No

items were removed from the scale and the preliminary
application data were not included in the study.

Application

Data collection was carried out in the child health
and illness clinic, an environment where the interviews
would not be interrupted. The data were collected in
one-time face-to-face interviews based on self-reports
of the individuals. Each interview lasted approximate-
ly 10-15 minutes. In order to ensure the privacy of
the participants, specific numbers were written on the
forms in place of the patients’ names.

Data Analysis

The validity of Parenting Strategies for Eating and
Activity Scale was considered by testing the language
and scope validity, structural validity and criterion va-
lidity. Kendall W analysis was used for doing the com-
patibility analysis of expert opinions stated about the
language (scope) validity of the scale. Structural valid-
ity was evaluated by using exploratory factor analysis.
Criterion validity was determined by using Spearman
correlation test with the evaluation of the correlation
between the means of the Child Feeding Question-
naire and Parenting Strategies for Eating and Activ-
ity Scale. Compliance of the data for factor analysis
was evaluated by measuring the sample adequacy with
Kaiser-Meyer-Olkin test and Bartlett’s globalism test.
In order to determine the reliability, internal consist-
ency analysis and test-retest methods were used. The
data were analyzed by using the Statistical Package for
Social Sciences (SPSS) for Windows 15.0 software
(SPSS Inc., Chicago, IL, USA) and by receiving as-
sistance of bio-statistics specialists. The descriptive
statistics are presented as frequency, percentage, means
and standard deviations. p value < 0.05 was considered
statistically significant.

Results

The mean age of the parents was 36.72 + 7.64
(min: 20.01-max: 74.05), 74.1% were mothers, 42.1%
had two children and 37.4% were high school gradu-
ates. The parents mostly (84.3%) lived in nuclear
families and 54.3% of them were employed and their
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mean monthly income was 2824.44 + 1642.21 TL (n
=1004).

Validity analysis results of the scale

Language and content validity

To ensure language validity of the scale, the first
questionnaire form was prepared by translating the
questionnaire to the target language and retranslat-
ing it to the original language (English). Initially, each
item in the scale was translated to Turkish and evalu-
ated by three different English linguists. For the Turk-
ish version, the most appropriate translation of each
item was used. Then, the completed new Turkish ver-
sion was translated to the original language by three
different English linguists. The final Turkish and Eng-
lish versions of the questionnaire were compared with
the original English version and 5 academic lecturers,
who were literate both in Turkish and English and
specialized in health field, determined whether they
were compatible. In the evaluation of expert opinions,
Content Validity Index (CVI) was calculated by using
Davis technique. The experts were given the original
scale and its translation and were asked to evaluate
each item as 1 = not relevant, 2 = item need some re-
vision, 3 = relevant but need minor revision, 4 = very
relevant. To obtain CVI for relevancy of each item (I-
CVI), the number of those judging the item as relevant
(rating 3 or 4) was divided by the number of content
experts. The I-CVT expresses the proportion of agree-
ment on the relevancy of each item, which is between
0 and 1(20) and I-CVI in our study was calculated to
be 0.94. The mean score assigned by the five experts
for the scale items was determined as 3.78 + 0.2 (min
3-max 4). According to Kendall’s Coefficient of Con-
cordance Test (Kendall’s W) analysis made to evaluate
the compatibility of the expert opinions, the difference
between the scores given by the experts to the scale
items was found to be statistically insignificant (Kend-
all W =0.07, p = 0.44).

Structural validity

In our study, Kaiser-Meyer-Olkin (KMO) 0.91,
p <0.001 and Bartlett Test (approximately x2) =
11864.30, were determined as p <0.001. Accordingly,
it was found that the data obtained from the scale in

the study were perfectly compatible for doing factor
analysis (Table 1).

Factor analysis was made by using the princi-
pal component method and the varimax axis rotation
method in order to test the construct validity of the
scale. It was found in the analysis that there were 5
factors as similar to the original scale.

The factor loads introduced by the items and
the correlations of each item with the total scores are
shown in Table 3. All of the factors explain 59.36% of
the variance. The factors in this study are called “moni-
toring, discipline, control, restriction, and support” by
remaining loyal to the original scale (Table 2). Based
on the factor analysis result, it is possible to see that
the supporting sub-dimension of the 2 items (item 5
and item 7) of the monitoring sub-dimension is dis-
tributed (Table 3). The table shows that there was a
positive, intermediate and higher correlation between
the mean of all sub-dimensions (p <0.001).

Criterion validity

In the examination of the criterion validity of the
scale and considering the relation between the scores
obtained from the CFQ and the scores obtained from
the PEAS, the correlation between all of the sub-di-
mensions was found significant (p <0.001) (Table 3).
Moreover, it was found that the highest correlation co-
efficients were obtained between the sub-dimensions
questioning the similar items. There was a strong cor-
relation between the mean score of the monitoring
sub-dimension of the PEAS and the monitoring sub-
dimension of the CFQ (r = 0.643, p <0.001). There was
a moderate correlation between the mean scores of the
control sub-dimension of the PEAS and the Restric-
tion and Pressure to Eat sub-dimensions of the CFQ
(r=0.441, p <0.001; r = 0.489, p <0.001). Furthermore,
there was a moderate and high correlation between the
mean scores of the Restriction sub-dimension of the

PEAS and the Concern about Child’s Weight, Restric-

Table 1. KMO and Bartlett’s test statistics of PEAS

Statistic Test Test Value
Kaiser-Meyer-Olkin (KMO) Sampling

. 0.91
Compliance Measure
Bartlett’s Test Approximate chi-square (x?) 1186430

Degree of Freedom (df) 325; p< 0.001
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Table 2. The factor analysis results of PEAS

Scale Items Factors

1 2 3 4 5

Monitoring question 1 .831

Monitoring question 2 849

Monitoring question 3 .765

Monitoring question 4 654

Monitoring question 5 .169 716

Monitoring question 6 648

Monitoring question 7 .189 652

Discipline question 8 .667

Discipline question 9 .666

Discipline question 10 412

Discipline question 11 .730

Discipline question 12 677

Discipline question 13 .520

Discipline question 14 .620

Discipline question 15 512

Control Question 16 645

Control Question 17 .685

Control Question 18 .663

Restriction 19 511

Restriction 20 466

Restriction 21 .755

Restriction 22 782

Restriction 23 774

Restriction 24 787
Supporting 25 .589

Supporting 26 .652

Note: Rotation Method: Varimax with Kaiser Normalization

tion, Pressure to Eat and Monitoring sub-dimensions
of the CFQ_ (respectively, r=0.446, p<0.001; r=0.646,
p<0.001; r=0.431, p<0.001; r=0.407, p<0.001) (Table 4).

Reliability analysis results of the scale

The reliability level of the scale was studied by ex-
amining its internal consistency. None of the items had
a negative effect on the reliability based on the Cron-
bach’s alpha reliability coefficient calculation. There-
fore, no item was excluded. Cronbach’s alpha reliabil-
ity coeflicient a= was calculated as 0.91 for the entire
Turkish form of the scale. Cronbach's alpha reliability
coefficients for the sub-dimensions were calculated as
0.80 for the monitoring sub-dimension; a= 0.75 for
the discipline sub-dimension; a= 0.81 for the control
sub-dimension; a= 0.86 for the restriction sub-dimen-
sion; and o= 0.82 for the supporting sub-dimension

(Table 5).

Discussion

We achieved a large sample with the large number
of participants (n=1004) for the validity and reliability
evaluation, and our study results show that the Turkish
form of the PEAS is a reliable and valid tool. The mean
age of the parents we reached in this study were above
middle age and nearly half of them had two children.
In addition, our study was conducted with participants
who applied to a state hospital with their children, and it
is very important that parents living in middle-income
families, which make up a large portion of the Turkish
society, reflect Turkish culture in the best way and that
the results are generalized to the population.

The purpose of the content validation is to gener-
ate an entirety consisting of meaningful items by ask-
ing a specialist group to examine whether the items on
the scale represent the area that is to be measured (21).
For calculating the content validity, the number of the
experts marking option A and option B is divided to

Table 3. The correlation coeflicients between the sub-dimensions of the PEAS

Monitoring Discipline Control Restriction Supporting
Monitoring -
Discipline r=0.475* -
Control r=0.516" r=0.555"* -
Restriction r=0.577** r=0.532* r=0.629"* -
Supporting r=0.410" r=0.438* r=0.516* r=0.683"* -
Scale Total r=0.759** r=0.752** r=0.807** r=0.874** r=0.709**

Note. r= Spearman correlation; ™ Moderate level correlation coefficients, p <0.001; ™ High level correlation coefficients, p <0.001.
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Table 4. Correlation between the mean scores of the sub-dimensions of the PEAS and CFQ

The Child Nutrition Questionnaire Sub-Dimensions
sub-dimensions Perceptionof  Parents’ Child’s Anxiety Restriction Pressure ~ Monitoring
of the Responsibility =~ Weight Weight About the to Eat
PEAS Perception  Perception Child’s Weight
Monitoring r=0.367 r=0.140 r=0.125 r=0.372 r=0.396 r=0.341 r=0.643"*
Discipline r=0.267 r=0.223 r=0.246 r=0.167 r=0.272 r=0.302 r=0.155
Control r=0.393 r=0.170 r=0.125 r=0.333 r=0.441* r=0.489* r=0.299
Restriction r=0.375 r=0.166 r=0.131 r=0.446* r=0.646"* r=0.431* r=0.407*
Supporting r=0.342 r=0.139 r=0.167 r=0.288 r=0.294 r=0.315 r=0.253

Note. r= Spearman correlation, * Moderate level correlation coefficients p <0.001, ™ High level correlation coefficients p <0.001.

Table 5. The mean scale scores of the parents” approaches on
nutrition and activity and calculated Cronbach’s alpha reliabil-
ity coeflicient (n = 1004)
The

Total Item

sub-dimensions Scores Scores Crzrllbﬁchs
of the PEAS Mean:SD  MeanSD pha
Monitoring 24.37+539  3.480.77 0.80
sub-dimension

Discipline 16.18 447  4.05+1.14 0.75
sub-dimension

Control 20.75+4.88  3.45+0.81 0.81
sub-dimension

Restriction. 27.26+6.53  4.54+1.08 0.86
sub-dimension

Supporting 6.67+2.23  3.33+1.11 0.82
sub-dimension

Scale Total 95.27+18.92  3.66+0.72 0.91

the total number of the experts and the CVI value is
obtained. In the literature, the value of 0.80 CVI is
recommended as the criterion (22,23). In this study,
it was found that the expert opinions were compatible
with each other concerning whether the PEAS items
that were translated to Turkish were appropriate to the
language and culture. Based on these results, it can be
said that the statements of the PEAS that were trans-
lated to Turkish are suitable to Turkish culture and that
the content validity is achieved.

In the construct validity study, it is shown that a
KMO value of 0.60 or higher sample size is suitable
for the factor analysis in order to evaluate whether the
sample is sufficient for factor analysis. Moreover, Bart-
lett test result should be p <0.05 (17,24). In this study,
KMO value of the PEAS was greater than 0.60 and
the sample size was suflicient for the factor analysis.
The factor analysis is the most commonly used method

for adaptation of intercultural scales and it is used to
evaluate whether the items of the scale are gathered
under different sub-dimensions (22,24). As a result of
the exploratory factor analysis made in our study, it was
observed that the areas measured by the items were
generally related with each other. Only the “supporting”
sub-dimension distribution of the two items belonging
to the “monitoring” sub-dimension was observed; (Item
5 “Does your child have to ask for your permission
before getting snacks; Item 7 “ How seriously do you
follow your child’s activity / exercise extent?”. Despite
these two items are related with and similar to the items
in the supporting sub-dimension, these situations need
to be monitored and supported. When parents support
their children for choosing healthy snacks and moni-
tor and support the amount of their movements and
exercises, this facilitates their children to adopt healthy
lifestyle behaviors as a form of behavior at an early age
(18,25). There is a literature which suggests that parents’
feeding practices are broadly linked with their parenting
styles (26), and that parenting styles are good predic-
tors of children’s healthier eating and physical activity
behaviours (27). In the study conducted on the develop-
ment of the PEAS scale, Larios et al. 2009 reported that
in case the support sub-scale consisted of only 2 items,
this could restrict the support sub-dimension. Hence,
evaluation of these two items that are included in the
monitoring sub-dimension of the original scale in the
supporting sub-dimension may enhance the supporting
sub-dimension. In this case, in the Turkish form of the
scale, the support sub-scale will consist of 4 items and
the monitoring sub-scale will consist of 5 items. Mini-
mum and maximum that the participants can receive
from the monitoring sub-dimension are 5 and 25, re-
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spectively; the minimum and maximum that they can
receive from the support sub-dimension are 4 and 20,
respectively (18).

In order to determine the effectiveness of the
scale, the criterion validity examines the relation-
ship between the scores received from the scale and
the determined criteria (20,22). In our research, the
strong correlation between the mean scores received
from the monitoring sub-dimension of the PEAS and
the monitoring sub-dimension of the CFQ, which is
determined as the criterion, shows the compliance va-
lidity. Similarly, the moderate correlation between the
mean scores received from the Control sub-dimension
of the PEAS and the Restriction and Pressure to Eat
sub-dimensions of the CFQ’s explains the compliance
validity. The medium and high level of correlations be-
tween the mean scores of the Restriction sub-dimen-
sion of the PEAS and the sub-dimensions of Concern
about Child Weight, Restriction, Pressure to Eat and
Monitoring of the CFQ also indicate that there is
compliance validity.

Cronbach’s alpha reliability coefficient was used
to evaluate the internal consistency of a measurement
tool. The coefficient is considered as a determinant of
the internal consistency of the questions in the test and
is expected to take a value between 0-1. The high reli-
ability coefficient of a measuring instrument indicates
that the items in the scale evaluate the same character
and they are consistent with each other (21). In our
study, the Cronbach’s alpha reliability coefficient of the
PEAS was found to be 0.91 and it was determined that
the internal consistency of the scale was highly reli-
able. Larios et al (2009), who developed the Parenting
Strategies for Eating and Activity Scale, found Cron-
bach’s alpha reliability coeflicient of the five sub-scales
of the scale as between 0.81 and 0.82 in their original
research. Cronbach’s alpha reliability coefficient of the
sub-scales of the PEAS were also between 0.75 - 0.86
in this study and it had a fairly reliable internal consist-
ency similar to the original study results (18).

Conclusions

The data obtained from this study also reveal
that PEAS is a valid and reliable measurement tool

in measuring parental approaches regarding nutrition
and activities of children in Turkey. In this direction,
PEAS is suggested to be used by the healthcare pro-
fessionals working with children and their families to
determine the factors related to the parents’ approaches
regarding children’s nutrition and activities. The scale
also can be used in making more effective programs
and evaluating programs by providing valid and reli-
able information about children’s healthy nutrition and
activity programs. Along with that, this scale is sug-
gested as a possible guide for healthcare professionals
in preparing nutrition and diet programs for children
by revealing parents’ attitudes towards nutrition and
activity.
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Summary. In the present study, thirty commonly consumed Pakistani dishes were prepared using standard
recipes and analyzed for their proximate composition. Meal planning exchange lists were then developed for
those dishes. Significant variations in macronutrient content were observed among the dishes. The fat content
varied from 5.2% in chicken biryani to 20.7% in bitter gourd. The protein content ranged from 1.24% in okra
to 18.06% in fish while carbohydrate content ranged from 4.83% in fish to 28.9% in simple rice. The energy
value ranged from 128 kcal/100 g in haleem to 280.5 kcal/100 g in chapli kabab. Correlation analysis between
macronutrient content obtained from proximate analysis and those obtained from nutrient analysis software
showed significant correlation for carbohydrate r = 0.80 (P < 0.01) and protein content r = 0.682 (P < 0.01)
and non significant correlation for fat content r = 0.295 (P = 0.113). Data from the present study can be used
as a meal planning tool by dietitians and nutritionists in planning normal and therapeutic diets. Further re-

search on the nutritional contributions of other traditional dishes in the region is needed.

Key words: traditional dishes, meal planning, exchange list, macronutrient content, diabetes

Introduction

The prevalence of chronic conditions including
diabetes and obesity is increasing worldwide with diet
plays an important role in their development and pre-
vention (1). Therefore planning a healthy diet may help
to prevent development of these conditions. A number
of food guidance systems are available for planning
diet for diabetic and obese individuals including the
carbohydrate counting system and exchange list sys-
tem (2).

Exchange list system is a food guided tool for
meal planning that enables people to exchange foods
without disturbing their macronutrient or energy con-
tent (3, 4). The American Diabetes Association and
the American Dietetic Association developed it for the
first time in 1950. Since that the food exchange system

has been used in meal planning and dietary counsel-
ing for people with diabetes and those on weight loss
programs (5).

The exchange list system has been modified from
time to time and according to the need of individuals
new exchange lists have been developed in other coun-
tries (3, 6, 7). For example, Samoans are known to be
the most overweight population in the world and an
exchange list has been developed based on this need
using different Samoan foods (7). Similarly, exchange
lists have been developed for different traditional
dishes, desserts and appetizers commonly consumed
in Jordan (3, 8). In another study, a food exchange list
based on West African local foods has been developed
which is used by diabetes educators in West Africa (9).
However, no such national or regional exchange lists
have yet been developed for commonly consumed tra-
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ditional dishes in Pakistan. The lack of regional food
exchange lists has made it difficult for nutritionist and
dietitians to incorporate traditional dishes when plan-
ning meals for diabetic individuals.

Therefore, the objective of this study was to deter-
mine the proximate composition of traditional dishes
commonly consumed in Khyber Pakhtunkhwa (KP),
Pakistan and to develop meal planning-exchange lists
for these dishes based on the results obtained from the
proximate composition.

Materials and methods

Selection of dishes

For the selection of dishes, one hundred and fifty
housewives were randomly selected from different ar-
eas of KP. Each housewife was requested to provide
the names of at least twenty dishes she commonly cook
at home. The names of the dishes were recorded in a
questionnaire. Most frequently named dishes (N = 30)
were chosen to be included in the present study.

Dish recipe and preparation method

In order to minimize the variation in dish recipe
and preparation method, a sub sample of five house-
wives was randomly selected and asked to provide a
detailed recipe and method of preparation for each
dish. The five recipes for each dish were then averaged
using the summation method. Each ingredient in the
average recipe was reported in both kitchen and stan-
dard measurements. Major ingredients of the dishes
are presented in Table 1.

Dishes preparation

Dishes were prepared using the averaged recipes
and were cooked under optimized cooking conditions
(cooking time and temperature). Researchers used the
same facilities and utensils for dishes preparation. The
aim of cooking was done to get exact weight of the
ingredients and net weight of the cooked dish.

Proximate composition of dishes

Proximate composition of the dishes was carried
out in Food Technology and Agriculture Chemistry
laboratory of Agricultural Research Institute, Tarn-

ab, Peshawar and Human Nutrition laboratory at The
University of Agriculture Peshawar, Pakistan. Asso-
ciation of Ofhicial Analytical Chemists (AOAC) pro-
cedures were used for the determination of moisture,
ash, protein, fat and carbohydrate content of the dish-
es. Moisture content was determined by drying the
sample until constant weight in an air oven at 105 °C,
as described in the approved method No. 930.15 (10).
Moisture content was calculated by the difference in
wet and dry sample weights. For further analysis the
dried samples were ground using a commercial grinder.
The ground samples were stored in sealed plastic jars
for further analyses. Ash content was determined by
the official method No. 942.05 of AOAC, (2003) us-
ing a muflle furnace. Determination of crude protein
was done by official Kjeldahl method No. 984.13 of
AOAC (2003). Total fat (ether extract) was analyzed
by official method No. 920.39 of AOAC (2003) us-
ing a Soxhlet apparatus. Nitrogen free extract (total
carbohydrate) was calculated by difference. The energy
content from macronutrients was calculated by multi-
plying the amount of carbohydrate, fat and protein in
grams by factors 4, 9 and 4, respectively (11).

Exchange lists development.

For determination of number of exchanges for fat,
protein and carbohydrate the values of macronutrients
per 100 g of food that were obtained from proximate
analysis were used. Rounding off method proposed by
Wheeler and colleagues in literature were used for fit-
ting dishes into exchange list (6).

A food portion was not counted as a serving if
it had 1-5 g carbohydrate. If it contained 6-10 g car-
bohydrate, it was considered as half a serving and if it
contained 11-20 g carbohydrate, it was counted as one
carbohydrate serving. A food portion with 0-2 g fat
was not counted as serving. If it contained 3 g fat, it
was considered as half a serving and if there were 4-7
g fat, it was counted as one fat serving. A food portion
was not considered to be a serving if it had 0-3 g pro-
tein from meat substitutes and meat lists while food
portion with 4-10 g was counted as one serving.

Statistical analysis
All data were expressed as mean * standard de-
viation of duplicate analyses. Statistical analysis was
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Table 1. Major ingredients of the dishes

Local name Common Name

Major Ingredients

Aloo gosht Potato meat Potato, beef, onion, tomato, garlic & ginger paste, green chili, cooking oil, spices, coriander,
salt, water

Gosht korma  Beef korma Beef, slit chick pea lentils, onion, tomato, garlic & ginger paste, green chili, cooking oil, spices,
salt, coriander, water

Baingan Bringels Bringles, onion, tomato, green chili, cooking oil, salt, spices, coriander

Bhindi Okra Okra, onion, tomato, green chili, cooking oil, salt, spices, coriander

Channa daal  Slit chick pea Slit chick pea lentils, onion, tomato, garlic & ginger paste, green chili, cooking oil, spices, salt,

lentils coriander, water

Chapli kabab ~ Chapli kabab

Minced beef, onion, tomato, ginger & garlic paste, spices, egg, maize flour, cooking oil, corian-

der, salt

Chicken biryani Chicken biryani

Rice, chicken, onion, tomato, yogurt, green chili, cooking oil, salt, ginger & garlic paste, biry-
ani masala, water

Chicken karahi Chicken karahi

Chicken, tomato, ginger & garlic paste, green chili, coriander, cooking oil, salt, spices

Vegetable rice  Vegetable rice Rice, capsicum, cabbage, carrot, peas, green onion, vinegar, chili sauce, soya sauce, china salt,
salt, chicken cube, cooking oil, black pepper, garlic paste, water

Choley Gram/ Chick pea  Chick pea, onion, tomato, green chili, ginger & garlic paste, spices, salt, cooking oil, coriander,
soda, water

Daal kadu Slit chick pea lentil Bottle gourd, slit chick pea lentils, onion, tomato, ginger & garlic paste, green chili, salt, spices,

with bottle gourd  cooking oil, coriander, water

Daal mash Mash bean Mash beans, onion, tomato, green chili, garlic & ginger paste, cooking oil, salt, spices, coriander, water

Machli Fish Fish, fish masala, lemon, ginger & garlic paste, salt, cooking oil, vinegar

Haleem Haleem Meat, onion, mash bean, masoor lentils, wheat, slit chick pea lentils, moong lentils, ginger & garlic

paste, green chili, haleem masala, salt, cooking oil, coriander, lemon, tomato, water

Kachalo qeema Colocassia with
minced beef

Colocassia, minced beef, onion, tomato, green chili, ginger & garlic paste, spices, salt, coriander,
cooking oil

Kaleji Liver Liver, tomato, green chili, ginger & garlic paste, spices, cooking oil, salt, coriander, lemon

Karella qeema  Minced beef with ~ Bitter gourd, minced beef, onion, tomato, salt, cooking oil, ginger & garlic paste, spices, green chili
bitter gourd

Kadhi pakora  Yogurt curry with ~ Yogurt, garlic & ginger paste, onion, tomato green chili, cooking oil, spices, salt, chick pea
pakoras flour, potato, coriander, soda, water

Koftay Meat balls curry ~ Ground beef, onion, ginger & garlic paste, green chili, salt, cooking oil, spices, tomato, corian-

der, egg, chick pea flour, yogurt, water
Lobia Kidney beans Kidney beans, tomato, onion, garlic paste, salt, cooking oil, coriander, spices, green chili, water

Macroni qeema Macroni with
minced beef

Macroni, minced beef, onion, tomato, green chili, cooking oil, salt, spices, capsicum, black
pepper, vinegar, soya sauce, chili sauce, ginger & garlic paste, coriander, water

Peeti Mix masoor and ~ Moong lentils, masoor lentils, onion, tomato, ginger & garlic paste, salt, cooking oil, green
moong lentils chili, coriander, water
Mix sabzi Mix vegetable Peas, cauliflower, carrot, potato, onion, tomato, salt, cooking oil, green chili, spices, coriander,

water

Mutton karahi Mutton karahi

Mutton, tomato, ginger & garlic paste, green chili, salt, cooking oil, spices, coriander, water

Nihari Gosht  Beef nihari Beef, onion, tomato, ginger & garlic paste, green chili, nihari masala, wheat flour, coriander,
cookimg oil, salt, water

Palak Spinach Spinach, onion, tomato, garlic paste, green chili, salt, cooking oil, spices

Pulao gosht Beef pulao Rice, beef, onion, tomato, green chili, salt, cooking oil, ginger & garlic paste, spices, water

Shimla mirch ~ Minced beef with ~ Capsicum, ground beef, onion, tomato, green chili, salt, cooking oil, ginger & garlic paste, spices

geema capsicum

Chawal Simple rice Rice, onion, tomato, garlic & ginger paste, salt, cooking oil, china salt, water

Tori Ridge gourd Ridge gourd, onion, tomato, salt, spices, green chili, coriander, garlic paste, cooking oil
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performed using SPSS for windows (version 20; SPSS
Inc., Chicago, Illinois, USA). Association between the
values obtained from the results of proximate analysis
and nutrient analysis software was carried out using
Pearson’s correlation. One-way analysis of variance
(ANOVA) and Fisher’s least significant difference posz
hoc test were used to determine significant differences
in proximate composition and energy data among the

dishes.

Results

Proximate composition

Data on the proximate composition per 100 g of
each dish is presented in Table 2. Moisture content
ranged from 52.5 in chapli kabab to 75% in mix veg-
etable. Moisture content was moderately high in all the
vegetable dishes analyzed in the present study. The pro-
tein content ranged from 1.24% in okra to 18.06% in
fish. In general all the vegetable based dishes had low

Table 2. Proximate analysis of the dishes (g per 100 g wet basis)*

Dish name Moisture Ash Fat Protein Carbohydrate
Potato meat 67.5+0.71 1.71+0.06 15.23+1.04 4.76x0.01 10.80+0.39
Beef korma 65.50+0.71 1.28+0.07 12.21+0.20 7.85+0.38 13.1620.05
Bringels 69.5+0.71 1.46+0.08 18.50+0.28 1.93+0.24 8.61+0.59
Okra 73+1.41 1.97+0.03 11.64+0.25 1.24+0.14 12.15+1.00
Slit chick pea lentils 63.5+0.71 1.37+0.00 17.74+0.40 2.48+0.06 14.91+0.37
Chapli kabab 52.5:0.71 2.21+0.07 19.52+0.31 12.16+0.32 13.61+0.77
Chicken biryani 65+1.41 1.49+0.08 5.23+1.15 6.43+0.48 21.85+0.30
Chicken karahi 57.520.71 2.19+0.23 15.85+0.02 13.37+0.49 11.09+0.42
Vegetable rice 67.7£1.41 1.52+0.05 5.52+0.19 3.54+0.32 21.99+1.04
Gram/ Chick pea 64£2.83 2.72+0.24 9.88:0.70 4.15+0.00 19.26+1.89
Slit chick pea lentil with bottle gourd 69.5:0.71 1.27+0.05 13.11+0.13 2.33+0.23 13.79+0.75
Mash bean 53+1.41 1.46+0.02 17.98+0.44 6.36+0.37 21.21+£1.37
Fish 65+1.41 3.08+0.22 9.04+0.66 18.05+0.28 4.83+0.24
Haleem 73+£1.41 1.65+0.05 5.38+0.19 5.38+0.36 14.60+0.82
Colocassia with minced beef 65.5+0.71 0.93+0.07 11.71+1.31 5.42+0.08 16.45+0.59
Liver 53+4.24 1.74+0.09 19.09+1.92 16.04+1.71 10.13+0.52
Minced beef with bitter gourd 61+1.41 1.14+0.04 20.74+1.57 7.70+0.93 9.42+1.04
Yogurt curry with pakoras 71.5+0.71 1.44+0.02 13.85+0.26 2.92+0.03 10.29+0.46
Meat balls curry 60.5+0.71 1.96+0.12 18.28+1.30 11.14+0.09 8.13+0.80
Kidney beans 70.5+0.71 1.12+0.07 11.60+0.44 3.67+0.02 13.11+0.21
Macroni with minced beef 67.5+0.71 1.20+0.07 9.25+0.32 4.70+0.31 17.35+0.15
Mix masoor and moong lentils 67+1.41 1.57+0.09 11.49+0.63 4.90+0.00 15.05+0.69
Mix vegetable 75+1.41 1.80+0.17 9.81+0.61 2.34+0.11 11.04+0.75
Mutton karahi 62.5:0.71 2.33+0.10 20.35+0.52 9.02+0.41 5.81x0.31
Beef nihari 71.5+0.71 1.99+0.01 13.21£0.31 6.24+0.86 7.06+0.47
Spinach 73.520.71 2.36+0.03 14.18+0.34 2.49+0.14 7.47+0.20
Beef pulao 63.5:0.71 0.82:0.04 7.650.84 5.82+0.02 22.21+0.16
Minced beef with capsicum 71.5+0.71 0.39+0.07 15.19+0.66 5.99:0.31 6.93+0.33
Simple rice 59+1.41 1.29+0.02 6.94+0.08 3.86x0.54 28.91+0.78
Ridge gourd 77£1.41 1.65+0.04 10.45+0.56 1.36+0.15 9.54+0.67

*Values are mean = SD of duplicate analysis
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protein content while all the meat based dishes had high
protein content. The fat content ranged from 5.2% in
chicken biryani to 20.7% in bitter gourd. The average
ash content ranged from 0.38%-3.08%. There were ex-
tensive differences in the carbohydrate content among
the analyzed dishes. The carbohydrate content of the
dishes ranged from 4.83% in fish to 28.9% in rice.

Energy content

The energy content (per 100 g wet basis) of the
dishes is presented in Table 3. The energy density of
the dishes ranged from 128 kcal/100 g (haleem) to
280.5 keal/100 g (chapli kabab).

Correlation between macronutrient content
Significant correlation was found between proxi-

Table 3. Energy content of the dishes (per 100 g wet basis)

Dish Protein Fat Carbohydrate Total Energy”
Kcals % of total Kcals % of total Kcals % of total Kecals

Potato meat 19.05 9.56 137.04 68.76 43.23 21.69 199.34+7.81
Beef korma 31.40 16.19 109.92 56.67 52.65 27.14 193.95+3.54
Bringels 7.75 3.71 166.48 79.80 34.40 16.49 208.63+3.91
Okra 4.97 3.14 104.85 66.21 48.55 30.65 158.33£6.79
Slit chick pea lentils 9.93 433 159.65 69.65 59.64 26.02 229.22+4.80
Chapli kabab 50.40 17.97 175.70 62.63 54.44 19.40 278.76+1.53
Chicken biryani 25.69 16.04 46.94 29.31 87.50 54.64 160.22+11.07
Chicken karahi 53.47 22.23 142.67 59.32 4437 18.45 240.51+3.88
Vegetable rice 12.74 8.47 49.72 33.05 87.96 58.48 150.42+7.13
Gram/ Chick pea 16.63 9.1 88.94 48.72 76.97 42.17 182.52+13.86
Slit chick pea lentil with bottle 182.51+3.27
gourd 9.33 5.11 118.04 64.67 55.14 30.21

Mash bean 25.47 9.36 161.80 59.47 84.79 31.17 272.06+7.95
Fish 72.24 41.80 81.27 47.02 19.32 11.18 172.858.07
Haleem 21.49 16.75 48.48 37.77 58.37 45.48 128.34+6.40
Colocassia with minced beef 21.67 11.24 105.26 54.61 65.83 34.15 192.81+9.12
Liver 64.11 23.19 171.74 62.12 40.61 14.69 276.51+26.22
Minced beef with bitter gourd 37.95 14.00 186.66 68.87 46.43 17.13 271.04+13.68
Yogurt curry with pakoras 11.69 6.58 124.66 70.23 41.15 23.19 177.49+4.08
Meat balls curry 44.56 18.45 164.42 68.08 32.55 13.48 241.56+8.88
Kidney beans 14.69 8.57 104.34 60.85 52.45 30.59 171.49:4.78
Macroni with minced beef 18.79 10.96 83.22 48.54 69.42 40.50 171.43+4.67
Mix masoor and moong lentils 19.60 10.70 103.36 56.43 60.19 32.86 183.16+8.46
Mix vegetable 9.40 6.63 88.31 62.26 44.14 31.12 141.86+8.01
Mutton karahi 36.08 14.88 183.09 75.53 23.25 9.59 242.42+5.02
Beef nihari 24.91 14.48 118.89 69.09 28.27 16.43 172.07+4.33
Spinach 9.96 5.95 127.60 76.20 29.89 17.85 167.45x4.43
Beef pulao 23.29 12.87 68.82 38.03 88.84 49.10 180.98+6.89
Minced beef with capsicum 23.94 12.71 136.71 72.56 27.76 14.73 188.43+5.84
Simple rice 15.42 7.97 62.45 32.27 115.66 59.76 193.52+5.99
Ridge gourd 5.50 3.99 94.08 68.32 38.13 27.69 137.64+8.32

*Values are mean+SD of duplicate analysis. Data are expressed for kcal from protein, fat and carbohydrates and kcal/100 g on a fresh weight

basis for energy.
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mate analysis and nutrient analysis software values for
carbohydrate r = 0.80 (P < 0.01) and protein r = 0.682
(P < 0.01) while non significant correlation was found
for fat content r = 0.295 (P = 0.113).

Exchange list
Table 4 shows the number of fat, protein and
carbohydrate exchanges calculated from the macronu-

trient values obtained from proximate analysis in 100
g of each dish. Most of the dishes contained at least
one exchange of carbohydrate. Potato meat, bringles,
liver, yogurt curry with pakoras, meat balls, beef nihari,
spanich, minced beef with capsicum and ridge gourd
contained 6-10 g of carbohydrate per 100 g portion
and provided half exchange of carbohydrate. Fish and
mutton karahi contained less than 6 g of carbohydrate

Table 4. Meal planning exchange lists for the dishes

Macronutrients Number of exchange Amount of food that
(g/100g) per 100 g food provides 1 exchange (g)
DISH CHO PRTN FAT CHO PRTN FAT CHO PRTN FAT

Potato meat 1081 476  15.23 1% 1 3 139 147 33
Beef korma 1316 785 1221 1 1 2 114 89 41
Bringels 860  1.94  18.50 1 * 3% 174 361 27
Okra 1214 124 11.65 1 * 2 124 564 43
Slit chickpea lentils 1491 248  17.74 1 * 3% 101 282 28
Chapli kabab 1361 1260  19.52 1 1% 314 110 56 26
Chicken biryani 2188  6.42 5.22 1% 1 1 68 109 9%
Chicken karahi 11.09 1337  15.85 1 1% 3 135 52 32
Vegetable rice 2199 319  5.52 1% 1 1 76 220 91
Gram/ Chick pea 1924 416  9.88 1 1 1% 79 168 51
Slit chick pea lentil with bottle gourd 13,79 2.33 13.12 1 * 21 109 300 38
Mash bean 2120 637 1798 1 1 3% 71 110 28
Fish 483 1806  9.03 * 2% 1% 313 39 55
Haleem 1459 537 539 1 1 1 103 130 93
Colocassia with minced beef 16.46 542  11.70 1 1 2 91 129 43
Liver 10.15  16.03  19.08 Y 2 3% 143 44 26
Minced beef with bitter gourd 1161 949  20.74 1 1 4 129 74 24
Yogurt curry with pakoras 1029 292  13.85 1 * 2% 146 240 36
Meat balls curry 814 1114 1827 1% 1 31 185 63 27
Kidney beans 1311 367  11.59 1 * 2 115 191 43
Macroni with minced beef 17.00 4.70 9.25 1 1 1% 88 149 54
Mix masoor and moong lentils 15.05 4.90 11.48 1 1 2 100 143 44
Mix vegetable 11.04 235 9581 1 * 1% 136 298 51
Mutton karahi 581  9.02 2034 * 1 4 259 78 25
Beef nihari 707 623  13.21 1 1 2% 211 112 38
Spinach 747 249  14.18 1 * 2% 200 281 35
Beef pulao 22.21 5.82 7.65 1% 1 1 68 120 65
Minced beef with capsicum 6.94 5.99 15.19 ¥ 1 3 217 117 33
Simple rice 28.92 3.85 6.94 1% * 1 52 182 72
Ridge gourd 9.53 138  10.45 Y * 2 158 509 48

*Too small to be counted as a serving.
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for each 100 g portion and was too small to be counted
as serving. The rice dishes including chicken biryani,
vegetable rice, beef pulao and simple rice contained
the highest number of carbohydrate exchanges (1 %2
exchanges per 100 g portion). Vegetable dishes and
other dishes including slit chick pea lentils, slit chick
pea lentil with bottle gourd, yogurt curry with pako-
ras, kidney beans and rice contained less than 4 g of
protein per100 g portion and thus these dishes were
not considered as sources of protein exchanges. Fish
had the highest number of protein exchanges (2 %
protein exchanges per 100 g portion). All the dishes
had at least 1 exchange of fat while mutton karahi and
minced beef with bitter gourd contained the maximum
number of fat exchanges (4 fat exchanges per 100 g
portion).

Discussion

In the present study a total of 30 different dishes
of KP were analyzed for their proximate composition
and meal planning exchange lists were than developed
for these dishes. To our knowledge, the data on nu-
tritional composition of frequently consumed KP tra-
ditional dishes is very limited. No study has yet been
reported the nutritional composition of KP traditional
dishes that collected averaged recipes, cooked dishes
according to standardized recipe and developed meal
planning exchange lists for these dishes.

Strong correlation was found between proximate
analysis and nutrient analysis software values for car-
bohydrate and protein content and not for fat content.
An explanation for no correlation of fat content is not
fully understood. It is important to note that in the
nutrient analysis software ingredients entered were in
uncooked, raw form; whereas proximate analysis re-
sults were obtained in lab using cooked dishes. In oth-
er words, the data from nutrient analysis software was
obtained from the addition of all constituents in their
crude, uncooked form. For that reason the differences
may be obviously seen in dishes that need extensive
heat up and cooking treatment.

Significant variations were observed in the nutri-
tional composition of the studied dishes due to differ-
ent method of preparation and variety of ingredients.

In general all the dishes included in the present study
showed high fat, adequate protein and variable carbo-
hydrate content. Among the thirty dishes, the mois-
ture content was moderately high in all the vegetable
dishes. It has been shown that the moisture content in
various foods mainly depends on the ingredients used
in their preparation and on the cooking methods (12).
Therefore, the recipe and cooking method may have
resulted in such differences. Regarding protein con-
tent, the fish dish showed the highest protein content
and is in agreement with a previous study in which
fish based dishes contained the highest protein con-
tent among the other dishes consumed in the State of
Kuwait (11). Beef korma, chapli kabab, chicken biry-
ani, chicken karahi, fish, liver, minced beef with bit-
ter gourd, meat balls, mutton karahi, beef nihari, beef
pulao and minced beef with capsicum are considered
to be adequate in protein content. In general all the
meat based dishes showed high protein content. The
addition of other ingredients like rice and vegetables to
meat based dishes lowered the protein content of these
dishes as shown by chicken biryani, beef pulao, potato
meat and other vegetables with minced beef.

The fat content among the dishes ranged from
5.2% (chicken biryani) to 20.7% (bitter gourd). Varia-
tions in fat content among the dishes could be due to
the different quantities of hydrogenated oil used for
processing and fatty acid profile of the ingredients.
Most of the dishes were cooked in hydrogenated oil
which resulted in a considerable contribution from fat
to the total energy. This finding is similar to that ob-
served among fried foods in other cultures (13). Foods
fried in hydrogenated vegetables oils contain trans
fatty acids and their consumption have been shown to
increase the risk for cardiovascular diseases (14, 15).
Therefore, dietary intervention such as alternative
cooking method should be considered in this commu-
nity to reduce high fat consumption.

Among the analyzed dishes carbohydrate content
was high in rice based dishes whereas the meat dishes
had low carbohydrate content. A comparative high
estimation of carbohydrate in rice has been recorded
in previous studies conducted in Saudi Arabia (16)
and Oman (17). The present data is comparable with
the data from the previous studies conducted on rice

dishes in Pakistan and Saudi Arabia (18, 19). Chapli
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kabab, a traditional KP dish contained 62.63% calories
from fat, 19.40 calories from carbohydrate and 17.97
calories from protein and was the most energy-dense
among all the dishes.

Previous studies have also shown the nutrient
content of some frequently consumed Pakistani dishes
however, meal planning exchange lists for those dishes
were not provided (20, 21). The meal planning ex-
change lists developed in the present study can now be
use to develop culture specific meal plans.

A limitation of the present study was that no in-
formation was provided about the type of fat (mono-
unsaturated, polyunsaturated and saturated) and fatty
acid profiles of the studied dishes. The consideration
of total carbohydrate instead of available carbohy-
drate was another limitation. To get available carbo-
hydrates as an energy providing nutrients, the fibre
content should have been excluded. We were not able
to measure any nutrient loss during cooking process.
The mineral content of the dishes was also not inves-
tigated in the present study. Despite these limitations,
the present research adds to the scientific literature
on nutrient composition of the KP dishes by provid-
ing for the first time the proximate composition of
thirty traditional dishes. Moreover, from the results of
proximate analysis meal planning exchange lists were
calculated to facilitate meal planning for diabetic and
obese individuals. The present data may also help in as-
sessing nutrient intake in epidemiological studies. The
reported protein-rich dishes could serve for healthful
dietary practices.

Conclusion

Exchange list for thirty traditional dishes of KPK
is currently available and would serve as the basis for
planning normal and therapeutic meals. It would help
individuals to make better choice by comparing dish-
es for their macronutrient content. Data on the nu-
tritional composition of KP dishes can also be used
by health care workers, nutritionists and dietitians to
calculate energy and nutrient intakes. In general, the
nutritive qualities assessed in the present study recom-
mend that most of the dishes have variable carbohy-
drate, adequate protein and high fat content. The total

dietary fat of the majority of the dishes surpassed 30%
of the total energy.
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ORIGINAL ARTICLE

Addition of firik improves the antioxidant and quality
characteristics of steamed rice cake (Sulgidduk)

81 Yeon Kim, Hyeon bin O, Phyrim Lee, Young-Soon Kim

Department of Food and Nutrition, Korea University, 145 Anam-ro, Seongbuk-gu, Seoul, Republic of Korea - E-mail:
kteresa@korea.ac.kr (Y. S. Kim)

Summary. Firik (or Frekeh) is a green wheat with high antioxidant activity and dietary fibers. Our aim was to
analyze the antioxidant activities, quality characteristics, retarding retrogradation effect and sensory proper-
ties of Sulgidduk then to suggest the optimum proportion of firik in Sulgidduk. Five different samples were
prepared with different amounts of firik powder (0%, 5%, 10%, 15%, and 20%). Firik has higher water holding
capacity than rice: 401.50% and 221.74% respectively. The swelling power was varied with the temperature.
Antioxidant activities of Sulgidduk significantly increased (p<0.05). The L-value and a-value significantly
decreased, whereas 4-value and AE increased with the increase in the amount of firik powder (p<0.05). Hard-
ness, cohesiveness, springiness, chewiness, and gumminess decreased but not in a gradual manner (p<0.05).
Retrogradation retardation revealed the strongest effect for the group treated with 5-10% firik powder that
showed the lowest Avrami exponent. The group treated with 5% powder had the highest score in sensory
evaluation test. These results suggest that the addition of 5% firik powder is suitable for improving the con-
sumer acceptability and functionality of Sulgidduk.

Key words: antioxidant activity, firik, quality, retarding retrogradation, sensory evaluation

Introduction

Firik, cultivated in Cyprus, Middle East, Greece,
Turkey, and North Africa, is known as a traditional
functional food (1). After it is harvested during the im-
mature stage, it is burned and dried in the sunlight (1).
Firik which belongs to wheat family is usually produced
in the Middle East and firik is a traditional cuisine in
Anatolia, which is used as a substitute for rice or bulgur
in pilav. (2). Firik generally comprises 77% of carbohy-
drates, 12.7% of proteins, and 16.5% of dietary fibers as
nutritional components. Furthermore, firik has a low fat
content and blood sugar index and is a rich source of vi-
tamin A, B1, B2, C, and E, zeaxanthin, lutein, and min-
erals such as phosphorus, magnesium, zinc, iron, and
calcium (1). Dietary fibers and fructo-oligosaccharides
present in firik impart health-promoting characteristics,

while the antioxidant activities of the phenolic com-
pounds contribute to antimicrobial, anticancer, antitu-
mor, and anti-inflammatory effects (3). These polymers
decrease as the wheat ripen (4). During wheat ripening,
the levels of soluble fiber decrease and those of insoluble
fibers increase (3). In comparison with mature wheat,
firik is rich in water-soluble cellulose that binds to high
amount of water, thereby imparting water-binding abil-
ity, swelling power, viscosity, and gel formation charac-
teristics; all these properties are favorable for the appli-
cation of firik in food (3).

Prior studies about firik have investigated the
physical, chemical change by maturation time of wheat,
(4), and water-uptake properties as per the maturation
process, processing method (3), physical characteris-
tics (5), chemical components (1), and functional in-
gredients (6). As a wheat cultivar, firik is preferred over
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common wheat owing to the cost of production (4).
However, no study has evaluated the fiber content, an-
tioxidant activities, and various biological components
of firik for its application in food industry.

Steamed rice cake (Sulgidduk), a traditional rice
cake in Korea, is still used by many people as a meal
substitute (7). Rice cake is made by mixing vari-
ous materials such as rice powder, potato powder, or
starch as main ingredients and fruits and vegetables
as other ingredients (8). Rice cakes are classified into
steamed, boiled, fried, or kneaded rice cakes according
to method of cooking (8). Sulgiddut is the most typical
steamed rice cake prepared with a simple recipe using
only rice; hence, it lacks nutrients and easily under-
goes retrogradation, posing difficulties in commercial
applications (8). Thus, there is an unmet need to retard
the process of retrogradation and improve the nutri-
tional value using health-promoting ingredients. Prior
research about retrogradation retardation in Sulgidduk
has been conducted with the supplementation of wheat
powder (9), rice bran (10), oligosaccharides (11), and
apple pomace dietary powder (12).

In this study, we analyzed the antioxidant activi-
ties, quality characteristics, retrogradation retardation
of Sulgidduk supplemented with firik.

Materials and methods

Materials

Each ingredient was prepared by pulverization of
rice powder (500 g) through a 40-mesh sieve. Before
pulverization, rice (Uiseong, Korea) and firik (Health
and Food Co., Ltd, Seoul, Korea) were washed five
times and soaked in water for 24 h then drying for 1
h at room temperature (25°C). The grains were treated
with 1% salt (CJ Cheiljedang Co., Ltd) and 10% water
(distilled water) and subjected to grinding using a roll
mill (DK 101, Donggwang Co., Ltd, Daegu, Korea).
The powder was prepared with pass through a 20-
mesh sieve. Sugar (CJ Cheiljedang Co., Ltd, Incheon,

Korea) and salt were purchased from a local market.

Preparation of Sulgidduk
The steaming temperature was set to 100°C and
the samples were steamed in a steamer (25 ~ 25 ~ 10

cm) for 20 min then cooling at room temperature
(25°C) for 10 min. Samples were prepared with dif-
ferent amounts of firik and designated as FO (without
firik powder), F5 (5% firik powder), F10 (10% firik
powder), F15 (15% firik powder), and F20 (20% firik
powder). Sulgidduk formula was determined based on
the studies on the retardation of retrogradation by the
addition of wheat powder (9) and effects of black car-
rot powder on Sulgidduk (7). The formula of the Sulg-
idduk shown in Table 1. To prepare Sulgidduk, each
powder was mixed and sugar and water were added to
the mixture.

Physical analysis of firik
Water-holding capacity and swelling power

The water-holding capacity of firik was meas-
ured by the modified method of Song et al (7). Be-
fore measuring the water-holding capacity, firik was
freeze-dried for 48 h and determined by dissolving 1
g of the sample in 20 mL of distilled water at room
temperature 25°C in a 45-mL test tube then vortexing
for 1 h. Three replicates were prepared for each sample.
Mixed materials were centrifuged for 20 min at 4,000
rpm (Universal 32R, Hettich, Tuttlingen, Germany)
and the water-holding capacity was calculated using
the following formula:Water-holding capacity (%) =
(Precipitate (g) - Sample (g))/Sample (g)

Swelling power was measured by the method of
Schoch et al (13) with some modifications. A total
of 0.5 g of sample was mixed in 25 mL of water in a
centrifuge tube, and the sample was heated at 60, 70,
80, and 90°C for using a water bath for 20 min. The
supernatant was poured into a container that had been
preheated and weighed. Swelling power was estimated

Table 1. Formulation of Sulgidduk with different amounts of
firik powder

Firik powder content (%)

Ingredients

Control? F5 F10 F15 F20
Rice powder 500 475 450 425 400
Firik powder 0 25 50 75 100
‘Water 50 50 50 50 50
Sugar 50 50 50 50 50
Salt 5 5 5 5 5

Y Control: without firik powder, F5: 5% firik powder, F10: 10% firik
powder, F15 :15% firik powder, F20: 20% firik powder.
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using the below equation:
Swelling power (%) = Weight of sediment (g)/
weight of sample (g) ~ 100

Antioxidant activities of firik
Preparation of sample

Before sample extraction, each sample was freeze-
dried for 96 h and then pulverized using a high speed
grinder. A total of 1 g of powder was extracted for 3
h with 15 mL of distilled water. Centrifugation was
performed for 10 min at 3,000 rpm (Universal 32R,
Hettich, Tuttlingen, Germany) and the samples were
filtered through the Whatman No. 1 filter paper.

Total phenol content

The total polyphenol content was analyzed using
the method of Folin-Denis with slight modification,
as suggested by Akay et al (14). A solution contain-
ing 0.9 M Folin-Ciocalteu reagent (Junsei Chemistry,
Tokyo, Japan) and 20% (w/v) sodium carbonate solu-
tion (Merck kGaA, Darmstadt, Germany) was pre-
pared and 10 pL of samples were vortexed with 790
pL of distilled water for 1 min. A total of 50 uL of 0.9
N Folin-Ciocalteu reagent (Junsei Chemistry, Tokyo,
Japan) was added to 150 pL of 20% sodium carbon-
ate solution (Merck kGaA, Darmstadt, Germany) and
the reaction mixture was incubated for 30 min at room
temperature in the dark. The absorbance of each sam-
ple was measured at 750 nm wavelength using a mi-
croplate reader (Infinite 200 PRO, Tecan, Mannedorf,
Switzerland). Gallic acid (Merck kGaA, Darmstadt,
Germany) was used as a standard and the absorbance
of each sample was converted to gallic acid equivalent

(GAE).

Flavonoid content

The flavonoid content was measured as previously
described (15) with slight modifications. A total of 1
mL of sample was vortexed with 150 pL of 5% sodium
nitrite (Junsei Chemistry, Tokyo, Japan) for 6 min in
the dark (25°C), followed by the addition of 300 pL
of 10% aluminum chloride (Junsei Chemistry, Tokyo,
Japan) and incubation in the dark (25°C) for 5 min.
The solution was reacted by adding 1 mL of 1 N so-
dium hydroxide solution (Daejung Chemicals & Met-

als, Gyeonggi, Korea), Each sample was measured at

520 nm. Absorbance calibration curves were prepared
using quercetin (Sigma-Aldrich Co., Ltd, Mo, USA)
as a standard, and the total flavonoid content of each
sample was converted to quercetin equivalent (QE).

Ferric-reducing antioxidant power (FRAP)

Ferric-reducing antioxidant power was measured
method by “authors names of (16)” with some modifi-
cations. The reagents used included 0.2 M phosphate
buffer (pH 6.6), 1% potassium ferricyanide (Merck
kGaA), 10% trichloroacetic acid (Sigma-Aldrich
Co., Ltd, Mo, USA), and 0.1% ferric chloride (FeCls)
(Junsei Chemistry, Tokyo, Japan). A total of 250 pL
of sample and 250 pL of 0.2 M phosphate buffer and
1% potassium ferricyanide were allowed to react for
30 min at 50°C and the mixture was treated with 250
pL of 10% trichloroacetic acid. A total of 0.5 mL of
this mixture was treated with 0.5 mL of distilled water
and 0.1% FeCl,. The absorbance of each solution was
measured at 700 nm.

Quality characteristics of Sulgidduk
Moisture content

The moisture content of each sample was meas-
ured using a moisture analyzer (MB35, OHAUS, Zu-
rich, Switzerland). A total of 5 g of sample was ob-
tained from the central part of each sample.

PH

To determine the pH value of each sample, 10
g of sample was mixed with 90 mL of distilled wa-
ter in a 250-mL beaker and homogenized (Unidrive
1000D, CAT M. Zipperer GmbH, Staufen, Germany)
for 1 min. The pH of the solution was measured after
15 min.

Color
To measure the color of samples, the surface of

each sample was evaluated using a colorimeter (CR-
400, Konica Minolta, Osaka, Japan) according to
Hunter’s color value system. The parameters L (bright-
ness), a (redness), and 4 (yellowness) were measured.
The value of AE (total color difference) was calculated
using the following equation:

AE=\/((L_sample—L_standard)2+(a_sample—a_
standard )A2+(b_sample-b_standard)2 )
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where AL, Aa, and Ab are the differences in L, a4,
and 4 values between calibration white board (Z.: 96.62,
a: -0.04, 4: 1.63) and sample, respectively.

Texture analysis

After cooling for 10 min, the samples were cut
at a uniform size (2 x 2 x 2 cm). Textural properties
(hardness, chewiness, gumminess, springiness, and co-
hesiveness) of samples were measured using a rheom-
eter (Sun rheometer Compac-100 II, Sun Scientific
Co., Ltd, Tokyo, Japan). The texture profile was set
with the two-bite compression test using the following
operation conditions: No. 1 ®20 mm prove; maximum
weight, 2 kg; distance, 33%; table speed, 120 mm/min;
2 bites.

Retrogradation analysis from isothermal crystallization
kinetics

Retrogradation rate of each sample was measured
with the previously described method (17) using a
rheometer (Sun rheometer Compac-100 II, Sun Sci-
entific Co. Ltd, Tokyo, Japan). To measure the hard-
ness, samples preserved at 20°C for 0, 3, 6, 9, 12, 24,
and 48 h were analyzed by the Avrami equation as fol-
lows: 0 = (E.-E)/(E.-E,) = ¢*”

where 6 is the fraction of non-crystallized mate-
rial, E; represents maximum hardness, E, is the hard-
ness at 0 h, E, indicates hardness at #h, £ represents the
rate constant, 7 is Avrami exponent, and #indicates the
storage time (h).

To obtain the values of hardness and time, each
sample was measured at a given time. The equation is
shown below. Avrami exponent (7) was calculated us-
ing the slope of the plot represented by the equation
given below. The rate constant (£) was determined by

Table 2. Water-holding capacity and swelling power of firik and rice

the y-intercept value. Time constant (1/%) is the recip-
rocal of the rate constant (£).

log[-In(E;-E)/(E.-E,)] =logk+n logt

Sensory evaluation

A panel of 50 individuals (20-30 years of age, ex-
cept those with celiac disease) participated in this test
and analyzed the appearance, flavor, texture, sweetness,
and overall acceptability of samples using the 9-point
scale method (strong dislike = 1 and strong like = 9).
The panels received five samples (2 x 2 x 2 cm) on a
white plate.

Statistical analysis

All data were expressed as the mean * standard
deviation of triplicate experiments. All data obtained
from measurements were evaluated by one-way analy-
sis of variance (ANOVA) using SPSS ver. 23.0 (SPSS
InC., Chicago, IL, USA). Significance between the
means of measured experimental values was analyzed

by Duncan’s multiple range test (p<0.05).

Result and discussion

Water-holding capacity and swelling power

The water-holding capacity was measured at
25°C, while the swelling were measured at 60, 70, 80,
and 90°C. The results are presented in Table 2. The
water-holding capacity and swelling power were af-
fected by amylose, amylopectin structure of starch,
proteins, soluble fibers, and insoluble fibers (18-20).
The higher the content of long chain amylopectin mol-
ecule is, the swelling power increased. Firik had higher
water-holding capacity than rice, suggesting that rice

Properties Temperature ("C) Firik Rice
Water-holding capacity (%) 25 401.50 + 5.61 221.74 + 4.24
60 6.83 + 0.58¢ 0.68 + 0.16°
70 7.58 £ 0.09¢ 2.43 £0.43°
Swelling power (%)
80 10.51 £ 0.3 2.45+0.21°
90 18.73 + 0.42 4.2 +0.31°

"Values are expressed as mean * standard deviation

“‘Different superscripts indicate significant differences between values in the same row according to Duncan’s range test (p<0.05)
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has more compact structure and firik has more fiber
content. The higher the water-binding capacity is, the
longer is the moisture retention in the food; hence, the
moisture content would be high for a longer time and
affect retrogradation (7). In addition, firik had higher
swelling power than rice that increased at higher heat-
ing temperature during gelatinization. This observa-
tion correlated with the results of water-holding ca-
pacity analysis. The swelling power increased for both
firik and rice with an increase in the temperature. The
better water-holding capacity of firik may be attrib-
uted to its thin and loose seed coat as compared to
the compact seed coat of rice so that addition of firik
makes structure of Sulgidduk loose than control.

Antioxidant activities

Polyphenols comprise various molecules with
many phenol structure and several subgroups of phe-
nolic compounds (21). The polyphenols are compo-
nents of yellow, green, red orange and purple pigments
found in plant and they interact with the lipids, pro-
teins, and carbohydrates that decrease lipid absorp-
tion and oxidation, and then create an antioxidative
environment that prevent the effects of various reac-
tive oxygen species (22-23). Antioxidant compounds
act as anticancer and antimicrobial agents and reduce
the risk of cardiovascular and gastrointestinal disorders
(24). Firik has many health benefit compounds such
as dietary fibers, fructose-rich polymers and fructo-
oligosaccharides and phenolics, which may act as anti-
oxidants (6). The total phenolic content of firik varied
according to the maturation degrees and stages (16).
During the process of ripening, the content of total
phenolics as well as the antioxidant activity were low

(6). Total phenolic and flavonoid contents of samples
are shown in Table 3 and these values slightly increased
with the increase in the amount of firik. The results of
FRAP analysis were in line with those of total phenol
and flavonoid content analyses. Although the differ-
ence was small, the control group showed the lowest
value of 0.08 mg/mL, while the F20 group showed
the highest value of 0.12 mg/mL for FRAP. A similar
result was also confirmed in rice cake containing As-
paragus powder (24) or Moringa oleifera leaf extract
(8). Rice and firik had a polyphenol content of 2.80
and 11.53 pug GAE/mg, respectively, and a flavonoid
content of 87.45 and 105.38 ¢ QE/mg, respectively.
The value of FRAP was 0.11 mg/mL for rice and 0.21
mg/mL for firik. This discrepancy is likely due to dif-
ferences in the antioxidant compound content of each
grain.

Moisture content and pH values

The moisture content and pH values of Sulgidduk
are shown in Table 4. F20 group showed the lowest
value (38.20%), while the control and F5 groups had
the highest values (41.36%); however, no significant
difference was observed between different groups ex-
cept F20 group. Similar results were also observed with
rice cake treated with Aronia powder (25) and cabbage
powder (26). The moisture content affects the texture
and retrogradation of food (7). Lower moisture content
correlated with higher hardness values and quick ret-
rogradation (7). The pH value of the sample increased
with an increase in the amount of firik powder. The pH
of samples ranged from 4.38 to 5.48, but no significant
difference was observed. The pH affects the texture al-
kaline pH may result in larger pores and lower hardness

Table 3. Antioxidant activities of Sulgidduk with different amounts of firik powder

Firik powder content (%)

Samples F-value (p value)
Control? F5 F10 F15 F20

Total phenolic content ( GAE/mg) 132+ 0.10 1.32+0.10° 1.71+0.46* 1.99 %039 241072  3.531'(0.048)

Flavonoid content (g QE/mg) 0.25+0.11° 0.32+0.19° 0.92+0.22* 1.10+0.25° 1.28+0.23* 15.313(0.000)

Ferric-reducing antioxidant power ) 0. ) 09¢ 009+ 0.01° 0.10£0.00° 011+000° 0.12+0.00 21.059"(0.000)

assay (mg/mL)

YValues are expressed as mean * standard deviation

“‘Different superscripts indicate significant differences between values in the same row according to Duncan’s range test (p<0.05)

$<0.05,"p<0.001

? Control: without firik powder, F5: 5% firik powder, F10: 10% firik powder, F15 :15% firik powder, F20: 20% firik powder.
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Table 4. Moisture content and pH values of Sulgidduk with different amounts of firik powder

Firik powder content (%)

Properties , F-value (p value)
Control? F5 F10 F15 F20

Moisture (%) 4136 £ 0.10" 41.36+0.11* 40.52 +0.19" 40.34 = 0.13" 38.20 + 0.02° 339.709™(0.000)

pH 438=+0.12 5.18+0.04 537=+0.12* 543+0.07* 5.48=+0.01° 91.590™(0.000)

"Values are expressed as mean * standard deviation

? Control: without firik powder, F5: 5% firik powder, F10: 10% firik powder, F15 :15% firik powder, F20: 20% firik powder.
“Different superscripts indicate significant differences between values in the same row according to Duncan’s range test (p<0.05)

“p<0.001

values (7). On the other hand, acidic pH may result in
smaller pores and compact texture, causing an increase
in hardness (7). We observed that firik (pH 7.48) had
higher pH than rice (pH 5.36) and considered that the
pH of firik contribute to pH of Sulgidduk.

Color properties

The L-values (brightness) slightly decreased with
the amount of firik powder increased (Table 5 and Fig.
1) (p<0.05). The color values were as follows: Rice (L:
96.37, a: -1.18, 4: 4.67) and firik (L: 76.60, a: 3.73, &:
20.63). The control group had a value of 81.82, while the
F20 group had a value of 79.39 (p<0.05). The a-values
(redness) for the control was -1.39; the addition of firik

resulted in a decrease in the g-values. The 4-values (yel-
lowness) increased for firik-treated samples (from 4.79
to 14.47) as compared with the control sample (4.79).
AE- value was significantly affected by firik; the control
group showed the lowest value of 0.07, while F20 group
had the highest value of 10.04 (p<0.05). These results
are in accordance with those reported in Chlorella pow-
der (27) added or Asparagus powder added Sulgidduk
(24). In these studies in which powder containing chlo-
rophyll or carotenoid was added, similar results were
observed, showing that L and a values decreased and 4
value increased as the content of powder increased. The
difference in the ingredients and the content of chloro-
phyll and carotenoid may affect the results.

Table 5. Color values of Sulgidduk with different amounts of firik powder

Freekeh powder content (%) F-value
Color value

Control? F5 F15 F20 (p-value)

L 81.82+0.10 81.23+0.52° 80.47+0.37¢ 79.57+0.36¢ 79.39+0.41¢ tgggg)
a -1.39+0.11¢ -2.29+0.11° -2.35+0.13" -2.44+0.27< -2.49+0.52¢ 253.194
(0.000)

b 4.79+0.15¢ 11.02+0.23¢ 13.83+0.77° 14.31+0.77* 14.47+0.13¢ 6(209600%7)
AE 0.07+0.59¢ 6.32+0.03¢ 9.20+0.72° 9.84+0.04* 10.04+0.19* 7(1086906(;

"Values are expressed as mean * standard deviation

? Control: without firik powder, F5: 5% firik powder, F10: 10% firik powder, F15 :15% firik powder, F20: 20% firik powder.
“‘Different superscripts indicate significant differences between values in the same row according to Duncan’s range test (p<0.05)

“p < 0.001

.

oh F5

F10 F15

i

Figurel.Photographs of Sulgidduk containing different amounts of firik powder.
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Textural properties

Hardness, cohesiveness, springiness, chewiness,
and gumminess were compared between samples
(Table 6). The control group showed the highest val-
ue of hardness (3.43 N), while the values reported for
the samples containing firik powder were lower than
the value of the control group. However, F5 group
showed the lowest value (2.16 N) among the firik-
treated samples, while the highest value was reported
for F20 group (3.07 N). Cohesiveness is related to
the degree of stickiness of rice cake and is a charac-
teristic attributed to the restoring force against bind-
ing force or deformation required to maintain the
shape or form of food (28). Cohesiveness decreased
with an increase in the amount of firik (p<0.05). Thus
higher the amount of firik is, it makes easily brit-
tle the product. Springiness is a property that helps
the product gain its original shape upon removal of
force (28). Springiness value was the lowest for F15
and F20 (7.43 and 7.60 mm, respectively) groups.
Gumminess is a collective texture that is related to
hardness and cohesiveness. F5 (1.68 N) group had
the lowest value for gumminess, as observed with the
hardness results. Chewiness value which is the energy
required to chew was lower for samples supplement-
ed with firik than the control samples, and F5, F10,
F15, and F20 groups had lower values (30). The tex-
ture of rice cake depends on the quantity and size of
starch, ratio of amylose to amylopectin, gelatinization
or retrogradation degree of starch, and fiber content

of sub-ingredients (31). Firik has 16.5% dietary fiber
that imparts good prebiotic effects and other health-
promoting benefits (32-33). The report published by
USDA (2017) revealed that rice and firik had a fiber
content of 2.4 and 15.6 g/100 g, respectively. It is
suggested that the hardness and chewiness decreased
with the presence of these dietary fibers, which may
interfere with the binding of amylose or amylopectin
and water absorption capacity (29). This result was
similar to the sesame leaf powder (30) containing
high dietary fiber. It was reported that addition of
sesame powder reduces the hardness and chewiness of
rice cake. The opposite results were observed with the
addition of pumpkin leaf powder, wherein hardness,
springiness, and chewiness increased as the amount
of pumpkin leaf powder increased (31). These results
reported that addition of sub-ingredients which have
lower moisture content than the main ingredient give
more hard texture to the rice cake by competing with
the main ingredient. Then the main ingredient loses
their moisture to sub ingredient (31). The major fac-
tors affecting the texture were addition of the firik
powder to Sulgidduk widens the intermolecular gap
thereby resulting in the decrease in the hardness.

Ewaluation of retrogradation by Avrami equation

Starch undergoes gelatinization upon cooking or
processing and starch retrogradation during cooling or
storage affects the texture, digestibility, shelf-life, and
consumer preference of starch-containing food (32).

Table 6. Textural properties of Sulgidduk with different amounts of firik powder

p " Freekeh powder content (%) F-value
roperties Control? F5 F10 F15 F20 (p-value)
Hardness (N) 3.43+0.35% 2.16+0.31¢ 2.44+0.06¢ 2.85+0.08" 3.07+0.12* 1((5)(7)?)(2))
_ , \ 21.193"
Cohesiveness (%) 0.80+0.31¢ 0.78+0.02: 0.71+0.02° 0.66+0.03" 0.61+0.02¢ (0.000)
Springness (mm) 8.69+0.33¢ 8.81+0.34° 8.59+0.05° 7.43+0.46° 7.60+0.44° 1(883‘;
Chewiness (N*mm) 23.64+1.09° 14.76+1.95° 14.87+0.69" 14.03+1.12° 14.27+0.97° ?238(9)(3))
Gumminess (N) 2.72+0.10° 1.68+0.24° 1.73+0.08° 1.89+0.07° 1.88+0.05° igggg)

YValues are expressed as mean * standard deviation

? Control: without firtk powder, FF5: 5% firik powder, F10: 10% firik powder, F15 :15% firik powder, F20: 20% firik powder.

“Different superscripts indicate significant differences between values in the same row according to Duncan’s range test (p<0.05)

“p < 0.001



Addition of firik improves the antioxidant and quality characteristics of steamed rice cake (Sulgidduk) 437

Upon crystallization, starchy food exhibits an increase
in rigidity and firmness and the polymer and solvent
phases undergo separation, a process called as syner-
esis that produces undesirable effects on starch-based
products (19). To retard the process of retrogradation
of starch, food company usually control the tempera-
ture, moisture content, pH, and starch type and add
saccharides that inhibit the decrease in the moisture
content or emulsifying agents that reduce the stiffening
speed. The retardation in the retrogradation of Su/gid-
duk supplemented with firik was analyzed using the
Avrami equation at 20°C for 0, 3, 6, 9, 12, 24, 36, and
48 h. The values of Avrami exponent (#) represent the
crystallization state of Sulgidduk and were 0.98, 0.73,
0.93, 0.98, and 0.96 for the control, F5, F10, F15, and
F20 groups, respectively. Lower Avrami exponent ()
and rate constant values and higher time constant val-
ue corresponded to stronger retrogradation retardation
effects (34). Thus, F5, F10, and F20 had stronger ret-
rogradation retardation effects than the control group,
with F5 group showing the strongest effects as shown
in Table 7. Retardation of retrogradation was depend-
ent on the amount of additives. A previous study (7)
showed similar results, wherein the retardation of ret-
rogradation was different based on the ratio of addi-
tives added to the rice cake. The value was 0.17 for
the control group and 0.06, 3.80, and 2.73 for 0.5%,
3%, and 4% groups. These results show that 5% firik
had better retardation of retrogradation effects than
the other groups. Time constant (1/k) was used as the
reciprocal of rate constant (k) and indicated the rate of

retrogradation; the value was 19.67 (lowest value) for
the control group and 28.69, 42.13 (the highest value),

27.20, and 23.95 for F5, F10, F15, and F20 groups,
respectively. Thus, the addition of 5% or 10% of firik
powder maximized the retardation of retrogradation in
Sulgidduk. We used Avrami equation to analyze ret-
rogradation retardation and observed results similar
with those reported by previous studies using wheat
(11) and chia seed (29), wherein low values of Avrami
exponent and rate constant and high values of time
constant were observed for the groups supplemented
with wheat or chia seed. Kim & Chung (11) found that
the addition of 10% and 20% wheat may retard retro-
gradation. We found that the addition of 5% and 10%
firik may retard retrogradation to a level similar to that
observed with the addition of less than 5% wheat.

Sensory evaluation

The results of the sensory evaluation test of Su/g-
idduk containing firik powder were shown in Table 8.
The control group had the highest score (7.34) for ap-
pearance, while F5 group showed the highest score for
flavor, texture, sweetness, and overall acceptability. No
significant difference was observed in the flavor among
different samples. 5 (6.00) and F10 (6.62) groups had
higher values than the control (6.10) group (p<0.05),
while F15 (5.78) and F20 (5.58) groups had lower val-
ues than the control group. The scores of overall ac-
ceptability were higher for F5 (7.14) and F10 (6.58)
groups than for the control group (6.42). F15 (5.60)
and F20 (5.50) groups had lower scores than the
control group but had same scores for flavor, texture,
sweetness, and overall acceptability.

Table 7. Avrami exponent (n), rate constant (k), and time constant (T) of Sulgidduk with different amounts of firik powder

Freekeh powder content (%)

Avrami equation analysis

Control” F5 F10 F15 F20
Avrami exponent(n)” 0.9838 0.7264 0.9324 0.9763 0.9577
Rate constant (k)? 5.01x10? 3.49x10? 2.37x10 3.68x10 4.17x10?
Time constant (h) (1/k) 19.67 28.69 42.13 27.20 23.95

YValues obtained from the slope of plot
?Values obtained from the slope of plot In(E,-E,) vs time

Y Control: without firik powder, F5: 5% firik powder, F10: 10% firik powder, F15 :15% firik powder, F20: 20% firik powder.



438

S.Y.Kim, H. B. O, P. Lee, et al.

Table 8. Sensory preference scores for Sulgidduk with different amounts of firik powder

Freekeh powder content (%) F-value
Sensory preference

Control? F5 F10 F15 F20 (p-value)
. ] } 24.028
Appearance 7.34+1.32% 6.64+1.26 5.98+1.17¢ 5.58+1.20 5.10+1.40 (0.000)
4.350™

Flavor 6.00+1.23° 6.62+1.18° 6.10+1.36° 5.78+1.40° 5.58+1.47
(0.002)
. 14.593™
Texture (Chewiness) 5.92+1.69¢ 7.22+1.13¢ 6.54+1.55" 5.6+1.43 5.30+1.25¢ (0.000)
, ‘ ) 8.804™
Sweetness 6.12+1.42° 6.82+1.26° 6.52+1.61* 5.40+1.32¢ 5.60+1.50¢ (0.000)
) . i 13.182™
Overall preference 6.42+1.46° 7.14+1.26° 6.58+1.39" 5.60+1.32¢ 5.50+1.30¢ (0.000)

Y Values are expressed as mean + SD of triplicate observations

“'Different superscripts indicate significant differences between values in the same row according to Duncan’s range test (p<0.05)

“p<0.001

? Control: without firik powder, F5: 5% firik powder, F10: 10% firik powder, F15 :15% firik powder, F20: 20% firik powder.

Conclusion

The purpose of this study was to apply firik to
the Korean traditional food, Sulgidduk, and examine
the antioxidant activities, quality characteristics, re-
tarding retrogradation effect and sensory evaluation.
The water holding capacity of each grain was higher
for firik at 401.50% and rice showed lower value at
221.74%. The swelling power was varied with the tem-
perature. The results of antioxidant activity showed a
significant increase with addition of firik and the color
values of Sulgidduk (L and a) decreased with the ad-
dition of firik but the 4 value increased as the amount
of added firik increased. The hardness and gumminess
decreased but not gradually whereas the cohesiveness,
springiness and chewiness decreased with the increas-
ing level of firik. F5 received the highest score in the
results of Avrami and sensory evaluation. Collectively,
these results suggest that the most optimal level of firik
to improve the quality characteristics and retard the
retrogradation effect was found to be 5% for the pro-
duction of Sulgidduk. This study will allow the value of
Sulgidduk increased for improving the quality proper-
ties and consumer preference.
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Quality of packed baby kiwi cultivar ‘Hortgem Tahi® and
‘Hortgem Rua®

Nicole Roberta Giuggioli, Claudio Baudino, Rossella Briano, Cristiana Peano
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Summary. Baby kiwi fruits (Aczinidia arguta) represents a relatively new product in the fresh italian market
and the crop is grown in recent years. They are similar to berries and their storage period is different from
other kiwi. The aim of this work is to evaluate the evolution of some quality parameters of packaged fruits of
two cultivar actually marketed under the Nergi® brand (Hortgem Tahi’and Hortgem Rua®). We monitored
weight loss, colour, total soluble solid content, titratable acidity, dry matter, firmness, textural parameters and
total polyphenol content of fruits stored at low temperature (1+1°C) up to 60 daysWe can state that baby
kiwi are very susceptible to pulp firmness decrease. Generally samples of cv Hortgem Tahi®and Hortgem Rua®
packed with the lid have maintained an higher pulp if compared with the control values. The stability of the
peel colour and the limiting of the weight losses during the whole storage period are successfully preserved

in this preliminary study.

Key words: Actinidia arguta, post-harvest, storage, quality, punnet

Introduction

Fruits of Actinidia arguta (Siebold et Zucc), also
known as baby kiwi, kiwi berries, mini kiwi, hairless
kiwi and hardy kiwifruit, are the smaller version of
the renowned green-fleshed (Actinidia deliciosa) and
yellow-fleshed (Actinidia chinensis) kiwifruit. The re-
gion of origin of this species includes Russian Siberia,
Northern China, Japan and Korea (1, 2) and different
varieties and cultivars are cultivated in the word. Cul-
tivars Issai, Weiki, Geneva, Hortgem Tahi®, Hortgem
Rua’, Hortgem Toru®, Hortgem Wha’, Jumbo and
Ananasnaya are the most important in Europe. The
production of Actinidia arguta has increased in the last
few years, as a result of a growth in consumer demand.

Due the rich content of bioactive compounds (3,
4) the sweet and aromatic taste and the high vitamin
C content (5), they are known as healthy fruits. They
are marked as berries because the small size and the
nakedness makes their management during the post-

harvest chain similar to those of the other soft fruits
such as blueberries or raspberries (6).

Fruits of Actinidia arguta show a short shelf life
(1-2 months) (7,8) if compared to other kiwi (9) and
the quality at the harvesting time is fundamental to in-
fluence the storage process (10). In fact the green kiwi-
fruit (Actinidia deliciosa) have an indicative shelf-life
of 6 to 8 months and the gold kiwifruit (Actinidia chin-
ensis Planch.) of 4 to 6 mouths (7,11). The rapid dehy-
dration and softening process (12,13) cause important
economic losses during the during the commercialisa-
tion because the consumer rejection (14,15) so, their
management after harvest is crucial. The baby kiwi sof-
tening can be limited by low temperature but limited
studies about the evolution of the quality parameters
during the post-harvest are reported. Edible coating
solutions maintaining fruits under cold temperature
could be improve the shelf life of cv. Ananasnaya of
three weeks (16) while Latocha et al. (9) studied the
post-harvest life of 4. arguta and various hybrids, un-



Quality of packed baby kiwi cultivar ‘Hortgem Tahi® and ‘Hortgem Rua®

441

der air and controlled atmosphere for 2 months. From
field to fresh market sector the importance of packag-
ing solution is well known. Considering the baby kiwi
edibility with peel it’s necessary to minimize the treat-
ments. In this context the use of good packaging solu-
tions is fundamental. Rigid containers such as plastic
basket or ventiled clamshell are able to protect berries
from damage and plastic overwrape are usefull to resist
environmental contaminants. On the contrary, unsuit-
able packaging can cause an accumulation of mois-
ture inside the package and a possible development of
spoilage by microorganisms (17). Considering the lim-
ited knowledge about the quality of these fruits during
post-harvest period the aim of this work is to evaluate
the quality and the storability of the baby kiwi of two
cultivar (Hortgem Rua® and Hortgem Tahi") actually
marketed under the Nergi® brand in the italian market.

Materials and methods

Fruit source and experimental field location

The baby kiwi orchard was localised at Revello
(Cuneo, Piedmont, Italy). Two different cultivars
Hortgem Rua® and Hortgem Tahi® (marketed under
the Nergi® brand) of 4. arguta (Siebold et Zucc.) were
used for the work. Both cultivars are new patented va-
rieties and come from New Zealand (18,19). Fruits of
each cultivar were collected at the harvesting maturity
stage, placed inside a plastic fruit box and transported
to the Agrifrutta Cooperative warehouse (Peveragno,
Cuneo, Piedmont, Italy) for the storage process at
1+1°C in normal atmosphere.

Experimental design and sampling procedure

The selected baby kiwi fruits, of each cultivar,
were packed inside plastic polyethylene terephthalate
punnets (5 x 10 x 3.7 cm) each one contained 0.125 kg
of fruit. The fruits were packaged in the punnets with-
out a lid (control) and in the punnets with lid.. The 4.
arguta were stored in a cold room (1+1°C), for up to 60
days. For each cultivar and for each type (control and
lids) a total of 72 punnets were prepared at the start
beginning. The quality parameters of the samples were
analysed the day of packing the fruit (day 0) and after
20, 40 and 60 days of storage. For each sample and

for each analysis of quality, six punnets were randomly
selected and analysed regarding the weight losses, the
quality parameters (total soluble solids (T'SS), titrat-
able acidity (TA), and dry matter (DM)), colour pa-
rameters (luminosity, chroma and hue angle), firmness,
texture profile analysis (TPA) (hardness, cohesiveness,
gumminess and springiness) and the total phenolic
content (TPC). All analysis were performed according
with the responsible of the warehouse integrating to
the analysis on kiwi (13) the most important analysis
that are usually performed on berry fruits in the post-
harvest (20-22).

Weight loss

Weight loss (%) was determined using an elec-
tronic balance (model SE622, VWR Science Educa-
tion, Radnor, Pennsylvania, USA), with a 10 g accu-
racy. Weight was monitored during the whole storage
period and it was calculated as difference between ini-

tial and final punnet weights.

Quality parametres

Total soluble solids (T'SS) were evaluated with a
digital refractometer Atago® Pal-1 (Atago Co. Ltd.,
Tokyo, Japan) and expressed as “Brix. For each qual-
ity control the instrument was calibrated with distil-
late water. The titratable acidity (TA) was measured
using an automatic titrator (Titritino 702, Methrom,
Herisav, Switzerland) and it was determined potentio-
metrically using 0.1N NaOH to the end point of 8.1
in 5 mL of juice diluted in 25 mL of distilled water.

Dry matter (DR) was measured on 10 whole
fruits. The fruits were placed in an oven at 70 = 2 °C
for 24 h. Initial and final weights were measured using
an electronic balance and the value were expressed as

%, according to Mc Glone et al. (23).

Colour parameters

For each cultivar and sample the colour measure-
ment was performed on the middle of peel of 20 fruits,
using a tristimulus CR-400 chromameter (Konica
Minolta, Langenhagen, Germany), according to the
Commission International d‘Eclairage (CIE) L*a*b*
system. L* refers to the lightness and ranged from L* =
0 (black) to L* = 100 (white). A negative and positive
values of 4* indicates green and red color, respectively
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while positive and negative 4* indicate yellow and blue
color, respectively (24). These values were used to cal-
culate the chroma (C* = (a* + b*)"?), which denotes
the intensity or colour saturation, and the hue angle
(h” = arctangent(b*/a*)), where 0° = red to purple, 90°
= yellow, 180" = bluish to green and 270" = blue (25).

Firmness and Textural parameters

The firmness and the texture profyle analysis
(TPA) were performed with the Texture Analyser
TA XT.PLUS (Stable Micro Systems USA) (30 Kilo
Load Cell). For the firmness measurement a com-
pression test on 20 whole fruits for each sample and
cultivar was performed with a 30-mm aluminium flat
tipped probe (P/3) to an 10% strain, with a pre test
speed of 1 mm/s; test speed 1 mm/s; post test speed 5
mm/s and 5 g trigger force. For the TPA analysis, the
instrument was equipped with a 75-mm aluminium
compression plate (P/75) and the instrument settings
were as follows: setting strain 25%, pre-test speed of
1 mm/s, test-speed 5 mm/s and trigger force 5 g. The
parameters analysed were the hardness, the cohesive-
ness, the gumminess and the springiness.

Total phenolic content (TPC)

For each cultivar an extract of the baby kiwi fruits
was obtained using 10 g of sample added to 25 ml of
extraction buffer (500 ml methanol, 23.8 ml deionised
water and 1.4 ml of 37% hydrochloric acid). After 1
hour in the dark at room temperature, the samples
were thoroughly homogenised for few minutes, with
an Ultra-Turrax (IKA, Staufen, Germany) and then

centrifuged at 3000rpm for 15 minutes. The super-
natant obtained by centrifugation, was collected and
transferred into glass test tubes and stored at -20°C,
until analysis. The TPC was measured using the Folin—
Ciocalteu reagent with gallic acid as a standard, at 765
nm, based on Slinkard and Singleton (26). The results
were expressed as mg of gallic acid equivalents per 100

g of fresh weight (mgGAE/100g).

Statistical analysis

All the pooled data were analysed using SPSS
Statistics 24 (2017, IBM, Milan, Italy) for MAC.
Analysis of variance (ANOVA) was performed, fol-
lowed by Tukey’s post-hoc test, when the differences
were significant. Also, multivariate analysis was carried
out, to verify a possible interaction between the pack-
aging and the storage days and, also, a possible single
effect between the packaging and the storage day.

Results and Discussion

Weight loss

The weight loss (figure 1) is correlated to the
water loss and to the dehydration process during the
post-harvest storage, consequently, the evolution of
this parameter directly affects the marketability of the
product (27). Although a rapid pre-cooling was per-
formed before the packaging process to reduce the res-
piration rate (28) weight losses occurred for both the
cultivars considered up to the end of storage but all the
samples fruits maintained with the lid showed lower
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Figure 1. Weight loss (%) for the cv Horgem Tahi® and ¢v Hortgem Rua during storage
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water losses. In fact the lids by retaining moisture and
reducing pathological deterioration and consequently
metabolic activities of the fruits have maintained an
higher hydratation of fruits. Considering the cv Hort-
gem Tahi”is possible to observe a stabilization of the
weight losses between 40 and 60 days of storage (re-
spectively in a range of 5.08+0.32% and 5.11+0.19%
for the control and 3.29+0.12% and 3.59+0.14% for
packaging with lid). The cv Hortgem Rua® generally
showed an increase of the weight losses reaching the
maximum at the end of the storage with more than
6% for the control and around 4 % for fruits packed
with lid.

Quality parameters

Quality parameters reported in this study included
total soluble content (TSS), titratable acidity (TA) and
dry matter content (DM) of the fruits. The TSS of 4.
arguta has proved to be to be predominantly represented
by sucrose, with small contents of glucose and fructose
(29). Regarding the TA, the citric and malic acids are
reported to be the more representative but in a lower
concentration respect to A. deliciosa and A. chinensis
(30). About the dry matter (DM), 4. arguta has a lower
content than other species of Actinidia because 4. ar-
guta is richer in non-structural carbohydrates (31). All
the quality parameters monitored are reported in Table

1. The TSS content at the packaging day (0 days) was

Table 1. Averages and multivariate analysis (single effects and interactions) of the evolution of the quality parameters (total solid
soluble, titratable acidity and dry matter) for the cv Hortgem Tahi® and cv Hortgem Rua“.

Storage days TSS (°Brix) TA (meq L) DM (%)
Average S.E. Average S.E. Average S.E.
control
20 13.93 0.28 14.92 0.03 ns 19.35 0.48 a
40 15.53 0.15 14.74 0.48 17.77 0.57 a
60 14.23 0.75 14.15 0.21 15.77 0.11 b
with lid
cv 20 14.87 0.15 14.76 0.04 ns 18.11 0.49 ns
H%’:fiim 40 1423 001 1456 076 1592 036
60 14.80 0.56 14.90 0.11 15.74 1.33
Single effects/interaction Sig. Sig. Sig.
Packaging 0.001 0.020 0.270
Storage days 0.001 0.001 0.010
Packaging*Storage days 0.001 0.060 0.200
control
20 14.73 0.34 a 10.75 0.15 a 18.21 0.26 a
40 14.53 0.20 a 8.13 0.69 b 16.32 0.05 b
60 12.60 0.42 b 9.37 0.21 ab 17.92 0.34 a
with lid
cv 20 13.90 0.38 ns 9.27 0.30 ab 17.78 0.25 a
H‘f{ﬁfm 40 13.73 003 8.98 015 b 1558 027 b
60 14.83 0.54 9.98 0.13 a 17.07 0.11 a
Single effects/interaction Sig. Sig. Sig.
Packaging 0.050 0.010 0.250
Storage days 0.020 0.010 0.001
Packaging® Storage days 0.930 0.050 0.710

All data are expressed as average value and the standard error of 15 different fruits. Different letters within the same column indicate sig-
nificant differences among every harvesting time (Tukey test; p< 0.05).
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respectively of 7.31 “Brix and 6.25 °Brix for the cultivar
Hortgem Tahi® and Hortgem Rua®(data not showed).
In both cultivars onsidered and all samples (control and
packaging with lid) is possible to observe an increase
in the T'SS content if compared with the starting val-
ues. According with previous studies of Krupa et al.
(32) this happens because the starch in the baby kiwi is
used for the fruit respiration (33). In fact the increase in
the T'SS content would be correlated with the glycolytic
enzyme activity that would cause the starch degradation
and its conversion in sucrose. Cultivars of A. deliciosa
and A. chinensis contain similar amounts of glucose and
fructose, with lower levels of sucrose, whereas 4. arguta
species are particularly high in sucrose with lower glu-
cose and fructose contents (34). Choudhury et al. (35)
identified a different activity of the glycolytic enzyme
based on the cultivar but, in this current study no im-
portant differences were found between the cultivars
considered. If compared with 4. deficiosa and A. chinensis
cultivars the levels of organic acid in fruits of 4. arguta
are reported to be lower due the lower levels of the
quinic acid (30). The ratios of the acids vary as the fruit
matures and the total concentration is important for the
sugar-acid balance and its influence on the organoleptic
qualities. About the titratable acidity (TA) 16.61 meq
L* and 14.66 meq L values were observed respectively
for Hortgem Tahi® and Hortgem Rua® as initial values
(data not showed). All samples of both cultivars show a
general decrease during the storage period and the mul-
tivariate analysis reported the interaction of the packag-
ing and the storage factors in affecting the TA content
(p<0.05). About the dry matter (DM) is well known
that its value is correlated with a good flavour (36) and
fruit with an higher content should be more acceptable
to the consumer. Considering that the initial DM con-
tent by the two cultivar was of 19.2% and 18.9 % (data
not showed) it’s possible to assert that in all samples the
content was maintained at high levels until the end of
storage. The multivariate analysis shows as the packag-
ing and its interaction with the storage time didn't affect
statistically the DM values in any cultivar.

Colour parameters

Colour is an important attribute of fruits and in-
fluences the consumer’s choice and preferences. The
parameters describing this attribute evolve during

growth, maturation and post-harvest handling of fruit
(25). All the colour parameters observed during the
storage are reported in table 2. The external colour of
A. arguta varies according to the genotype of the fruit
(3). Based on the current experiment, however, no im-
portant differences were found between the cultivars,
regarding the luminosity, chroma and hue angle at the
starting time (data not showed) and during the stor-
age period. For the cultivar Hortgem Tahi” the initial
L*, C* and hue angle values were of 67.99, 36.61 and
-1.04 (data not showed) while for the cultivar Hort-
gem Rua’, the parameters observed were of 65.88 (L*),
37.58 (C*) and -1.10° for the hue angle. Only the sin-
gle effect of the storage days affects statistically the L
and chroma values for both the cultivars (p<0.05).

Firmness and Textural parametres

Changes in firmness and texture properties are
largely attributed to alterations in the composition and
structure of cell wall polysaccharides and they have a
great commercial importance because these modifica-
tions shall not be accepted by consumers. The firmness
and the texture parameters were monitored during the
post-harvest storage because softening is one of the
main issues for the 4. arguta and models of softening
decay are suggested for these fruits (13). The firmness
value is the most important parameter for the control
of A. arguta quality and the decrease of this attribute is
due to the polygalacturonase activity (32). All the val-
ues measured at the harvesting time (data not showed)
are within the range documented by Firsk et al. (16)
and as expected for both the cultivars is possible to
observe a statistical decrease of the pulp firmness and
hardness during the storage period (table 3). Gener-
ally samples of cv Hortgem Tahi®and Hortgem Rua®
packed with the lid have maintained an higher pulp if
compared with the control values. Considering all the
parameters with the exclusion of the gumminess for
the Hortgem Rua’is possible toconfirm that the stor-
age duration influences statistically the TPA values.

Total phenolic content (TPC)

The content of phenolic compounds (figure 2) in-
cluding phenolic acids, anthocyanins, and flavonoids in
the fruits depends on the species and cultivars of Acti-
nidia (32) and the A4. arguta is a rich source of these bio-
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Table 2. Averages and multivariate analysis (single effects and interactions) of the evolution of the color parameters (luminosity,

chromacity and hue angle ) for the cv Hortgem Tahi® and cv Hortgem Rua” for the 2016 season.

Storage days Luminosity (L) Chroma (C¥) Hue angle (h°)
Average S.E. Average S.E. Average S.E.
control
20 57.06 0.86 ns 32.53 0.53 -1.05 0.01 ns
40 58.24 1.22 28.39 0.38 -1.05 0.01
60 58.41 1.04 25.09 1.84 -1.07 0.01
with lid
v 20 55.49 0.77 ns 32.06 0.56 a -1.05 0.01 ns
H%?Eifm 40 5707 0.62 2773 042 b -104 001
60 58.55 3.96 23.84 2.36 b -1.05 0.01
Single effects/interaction Sig. Sig. Sig.
Packaging 0.89 0.71 0.98
Storage days 0.06 0.00 0.78
Packaging*Storage days 0.32 0.76 0.81
control
20 57.75 0.98 ns 31.45 0.54 a -1.07 0.01 ns
40 57.67 0.54 24.42 1.13 b -1.12 0.03
60 56.24 1.59 26.78 0.68 b -1.10 0.01
with lid
v 20 57.75 0.98 30.99 0.58 a -1.08 0.01 ns
Horgem 40 5767 054 2632 059 b -1.08 001
60 56.24 1.59 25.20 0.83 b -1.11 0.02
Single effects/interaction Sig. Sig. Sig.
Packaging 0.19 0.82 0.54
Storage days 0.04 0.04 0.09
Packaging*Storage days 0.05 0.96 0.69

All data are expressed as average value and the standard error of 15 different fruits. Different letters within the same column indicate sig-

nificant differences among every harvesting time (Tukey test; p< 0.05).

actives. These compounds are considered to be among
the best antioxidants in helping the human organism and
their function is similar to vitamins effect (4). Due to the
unstable structure, phenolic compounds are strongly af-
fected by environmental condition such as light, pH, oxy-
gen, storage temperature and time (37). Due the varietal
difference the TPC content of Hortgem Tahi® is greater
than those of Hortgem Rua’. Hortgem Tahi” samples
packaged with lid maintained highest values if compared
with control samples respectively of 12%, 14% and 20%
after 20 , 40 and 60 days of storage. On the contrary no
differences were observed among samples of Hortgem
Rua” wich TPC content was mantained stable in the

range of 1346,67 and 1969,14 mq GAE 100 kg

Conclusions

The baby kiwi represents a new product in the
italian fruit marke. The consumer demand is due to the
high quality properties of fruit and to his edibility un-
peeled, like a berry fruit and the edibility of the whole
fruit with the peel like a berry fruit.

The extension of the conservation in terms of
time, the containment of the product losses, the shelf
life, improvement, the maintenance of quality and nu-
tritional aspects are key elements for the success of
their supply chain. The post-harvest management of
A. arguta is crucial to maintain the quality of the fruits
and the use of packaging with lid can be suggested to
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Table 3. Average and multivariate analysis (single effects and interactions) of the evolution of the mechanical property firmness,
hardness, cohesivness, gumminess, springness) for the cv Hortgem Tahi® and cv Hortgem Rua®

Storage days Fimness (N) Hardness (N) Cohesivness Gumminess Springness
Average SE.  Average S.E. Average S.E. Average S.E.  Average S.E.
control
20 033 0.03 a 1770 2283 a 039 0.01 696.19 8124 a 0.67 001 ns
40 0.17  0.02 1235 89.77 a 040 0.02 503.09 38.88 a 0.63 0.02
60 0.21 002 b 430 3266 b 053 0.00 23436 17.16 b 0.70 0.01
with lid
Hor?gem 20 291 027 =ns 1789 21.76 a 038 0.01 691.52 86.56 a 0.67 0.02 a
Tahi” 40 2.10 0.11 11.28 88.15 b 0.38 0.01 432.85 3192 b 0.62 001 b
60 2.13 0.46 357 6856 ¢ 0.55 0.02 193.33 33,52 b 0.71 0.02 a
Single effects/ Sig. Sig. Sig. Sig. Sig.
interaction
Packaging 0.180 0.280 0.600 0.120 0.200
Storage days 0.100 0.002 0.000 0.003 0.030
Packaging® 0.810 0.860 0.380 0.750 0.080
Storage days
control
20 024 0.03 a 2091 1674 a 041 0.01 867.45 5858 a 069 0.01 ns
40 011 0.02 b 1252 1137 b 037 0.02 479.09 4408 b 0.65 0.02
60 017 0.02 b 390 3528 ¢ 053 0.01 210.13 1881 ¢ 0.69 0.01
with lid
20 024 0.04 a 2341 21.77 a 025 0.05 612.14 1426 ns 0.55 0.04 b
HOI.C:ng 40 0.23 002 b 1599 1115 b 0.35 0.01 565.61 41.16 0.64 0.01 ab
Rua® 60 0.33 002 b 521 4951 ¢ 054 0.01 283.56 24.14 070 0.01 b
Single effects/ Sig. Sig. Sig. Sig. Sig.
interaction
Packaging 0.080 0.240 0.002 0.100 0.002
Storage days 0.010 0.010 0.003 0.420 0.003
Packaging® 0.860 0.830 0.001 0.070 0.003
Storage days

All data are expressed as average value and the standard error of 15 different fruits. Different letters within the same column indicate sig-
nificants differences among every harvesting time (Tukey fest; p< 0.05).

cv. Tahi® cv. Rua®
4000,0 40000
« 3500,0 - = - 35000
& 30000 o 30000
£ 25000 - £ 2500,0
o 20000 o 2000,0 _ - -
= 15000 = 15000
9 10000 2 10000
E 5000 E 5000
0,0 0.0
20 40 2] 20 40 &0
Storage days Storage days
"nolid "with kd "o lid = with lid

Figure 2. Total phenol content (TPC) for the cv Horgem Tahi® and ¢cv Hortgem Rua® during storage




Quality of packed baby kiwi cultivar ‘Hortgem Tahi® and ‘Hortgem Rua®

447

store fruits at low temperature (1+1°C) over long pe-
riods such as 60 days. The marketability of Hortgem
Tahi® and Hortgem Rua® depends on different quality
index such as the stability of peel colour during the
storage period, the maintenance of the firmness pulp
and the limiting of the weight losses and all these pa-
rameters are successfully preserved in this preliminary
study. Considering the emergent market for these
fruits the potential of the research in post-harvest sec-
tor to support the supply chain process is necessary to
improve the knowledge on some post-harvest technol-
ogy treatment such as the use of MAP, of controlled
atmosphere, of ozone and the use of edible coating
considering also the safety issues.
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Summary. This study aims to determine the nutrient contents, forage quality, iz vitro true digestibility and
methane production of the pellets prepared using straw and meal of tobacco (Nicotiana tabacum L.). Tobacco
stalks (straws) and seeds collected from 25 different locations were used in this study. Daisy incubator was
used to determine the in vifro true digestibility. In vitro gas production of the feed was determined using
Hohenheim gas test while infrared methane analyzer was used to determine methane production. The study
was designed in accordance with the completely randomized design. The results of the study showed that
tobacco meal offers higher values in terms of crude protein and ether extract contents, while it offers lower
ash, nitrogen free extract contents and cell wall fiber components when compared to tobacco straw (P<0.001).
The crude protein content of the feed was found to be 4.69% for tobacco straw and 38.61% for tobacco meal.
Tobacco meal outperformed tobacco straw with respect to methane production (P<0.05), organic matter di-
gestibility, energy values and in vitro true digestibility (P<0.001). With respect to relative feed value, tobacco
straw is classified under “5-reject” quality class. The condensed tannin contents of tobacco wastes were found
to be below the risk limits for ruminants. The results suggest that tobacco straw can be used as an alternative
to wheat straw and poor quality hay, while tobacco meal can be used as an alternative for some meals such as
cottonseed meal and sunflower seed meal.

Key words: I vitro true digestibility, methane, pellet, tobacco straw, tobacco meal

harvest waste as forage sources (1). With the use of a
number of waste which are offering high nutritional

Ruminants require the provision of quality and
cheap forage on a regular basis. However, fodder
crop cultivation in the world is not sufficiently able
to meet the forage need which translates into signifi-
cant amounts of forage deficit. Price hikes of the poor
quality forage (straws, etc.) in some countries in times
when there is a shortage of forage have a negative im-
pact on the livestock production economy. Therefore,
the importance of alternative resources to be used to
close the forage gap comes to prominence. Today, sev-
eral studies are investigating the potential use of tree
leaves, prickly weeds and shrubs, industrial waste and

values in animal nutrition, reintegration of such waste
to the economy is of importance. Pehlevan and Oz-
dogan (2) reported that tobacco harvest waste of graze
by small ruminants in a field after tobacco harvest.
However, consumption of the animals was not at a
satisfactory level. In this context, it can be seen that
tobacco harvest waste cannot be used economically.
Nevertheless, tobacco straws (T'S) can be repurposed
as forage source in animal nutrition while tobacco
seeds can be used as concentrates feed source (tobacco
seed meal = TM) after the oil is extracted for its use in
biodiesel production.
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Now the advantages of pelleting is becoming clear
and straws, alfalfa, grape pomace, sugar beet leaves and
straws are pelleted in order to be used in ruminant
nutrition. In addition to physical benefits of pellet-
ing, ease of transportation, homogeneity of the feed,
longer shelf life, elimination of feed loss due to scatter,
increased feed consumption, reduction in the patho-
gen microorganisms due to the heat component of the
pelleting process are some of the other advantages of
pelleting (1, 3, 4).

Ruminants on Earth produces 80 to 115 million
ton of methane gas annually which leads to environ-
mental issues and waste of valuable feed energy. Meth-
ane production in ruminants is more common when
poor quality forages are consumed. Recent studies on
rumen metabolism commonly focus on reduction of
the methane production (5). In witro gas production
technique is often used in such studies. Wright et al.
(6) reported that processed forage and pelleting reduce
methane production while Gulecyuz (7) found that
pelleting increases the digestibility. Current study aims
to define the nutrient compositions, iz vitro gas pro-
duction, methane production and iz vitro true digest-
ibility (IVTD) in relation with the consumption of T'S
and TM, two tobacco harvest wastes.

Materials and Methods

In the experiment we used stalks and seeds of to-
bacco (Nicotiana tabacum L.) plants collected from 25
different locations in 5 different geographical regions
of Turkey. After being dried and ground to a size able
to pass through 4mm sieve (tobacco straw=TS), TS
was pelleted. However, TM was pelleted without any
additives after the oil available in the seeds was ex-
tracted using a press for biodiesel production.

Rumen fluid used in 72 vitro studies with approxi-
mately 150-200 grams rumen content collected from
three Simmental X Holstein breed bulls (Average 24
months age and 650-750 kg Live weight) slaughtered
at a local slaughterhouse. Then it was brought to the
laboratory within 15-20 minutes in thermos (39 °C).
Rumen content mixed and it was taken under CO, and
were filtered through two layers of cheesecloth.

Determining Chemical Composition of Samples

All the TS and TM were dried. Then, dried TS and
TM'’s were milled in a hammer mill through a 1 mm
sieve for determining chemical compositions, iz vitro
gas production parameters and IVTD’s assays. The
samples were analysed for ash, dry matter (DM) and
crude protein (CP) contents were analysed accord-
ing to AOAC (8). Kjeldahl N and CP was calculat-
ed by multiplying N by 6.25. The crude fiber (CF),
acid detergent fiber (ADF), neutral detergent fiber
(NDF) and acid detergent lignin (ADL) analysis were
done according to Van Soest e a/. (9) using Ankom
2000 semi-automated fiber analyser. Besides, ether
extract (EE) content was determined using Ankom

X115 analyzer (10). The contents of organic matters

(OM=DM-ash), nitrogen free extract (NFE=DM-
(CP+ash+EE+CF)), cellulose (Cel= ADF-ADL) and
hemicellulose (Hcel = NDF-ADF), were determined
by calculation. Condensed tannin contents were deter-
mined according to Makkar et al. (11). All chemical
analyses of samples were carried out in triplicate.

Determining rumen fluid pH, volatile fatty acids (VFA)
and ammonia-N (NH;-N) contents

The pH value of rumen fluid before using iz vitro
studies was determined using digital pH meter (Han-
na I. 1332) with 3 replications. The volatile fatty acids
analysis of rumen fluid were done using a gas chroma-
tography (Agilent Technologies 6890N gas chroma-
tography, Cat. 11023, Stabilwax-DA, 30 m, 0.25 mm
ID, 0.25 um df. Maximum temperature: 260°C) ac-
cording to Wiedmeier et al. (12). Rumen fluid amon-
nia-N analysis were done using Kjeldahl methods ac-
cording to Bliimmel et al. (13) in 3 replicates.

Determining in vitro gas production of TS and TM

In this study, approximately 200 mg dry weight
of samples (TS and TM) were weighed into 100 ml
calibrated glass syringes following Hohenheim gas test
procedures of Menke and Steingass (14). The syringes
were warmed at 39 °C before the injection of 30 ml
rumen fluid-buffer mixture (1:2) into each syringe and
incubated in a water bath at 39 °C. Gas volumes were
recorded at 0, 3,6, 9, 12, 24, 48, 72 and 96 h of incuba-
tion. Five repetitions of each sample were used in the
in vitro gas production experiment. Net gas produc—
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tions of T'S and TM were determined at 24 h after
incubation and corrected for blank and hay standard
(University of Hohenheim, Germany). Cumulative gas
production data were fitted to the model of Prskov
and McDonald (15) by the NEWAY computer pack-
age programme: y = a + b(1-exp™)

where: a, gas production from the immediately
soluble fraction (ml), b, gas production from the in-
soluble fraction (ml), a + b, potential gas production
(ml), ¢, gas production rate constant for the insoluble
fraction (ml/h), t, incubation time (h), y, gas produced
at time ‘t’.

Organic matter digestibility (OMD), metabolic
energy (ME) and net energy lactation (NE.) contents
of TS (1) and TM (2) were estimated using equations
given below:

* OMD, % = 14.88+ 0.8893GP + 0.448CP + 0.651 ash
(16)...(1)

* OMD, %= 0.7602GP + 0.6365CP + 22.53 (17)....(2)

* ME, MJ/kg DM = 2.20+0.136GP + 0.057CP +
0.002859 EE? (16)....(1)

* ME, (MJ/kg KM) = 1.06+0.157GP + 0.084CP + 0.22
EE - 0.081 ash (14)....(2)

* NE,, MJ/kg DM = 0.101GP + 0.051CP + 0.11EE
(14)...(1)

* NE,, (MJ/kg DM) = 0.075GP + 0.087CP + 0.161EE +
0.056 NFE-2.422 (14)....(2)

Where; GP: 24 h net gas production (ml/200mg DM),

CP: Crude protein (%), EE: Ether extract (%), NFE:

Nitrogen free extract (%)

Determination of in vitro true digestibilities

Daisy incubator makes iz vitro NDF disappear-
ance study easy and efficient because it use an equip-
ment which was designed with four rotating digestion
jar and maintains constant, uniform heat and agitation
within a controlled (39.5 °C) chamber (9; 18). Daisy
incubator instrument contains 4 cylinder incubators
which 1 cylinder need 1600 ml buffer solution and 400
ml rumen fluid as inoculums and bag filter (25 pieces).
Filter bags F57 could be placed inside the each other
cylinder with solution. The cylinder was bubbled with
CO, immediately before closed with lid of cylinder
well and placed into incubator for 48 h. After incu-
bation, filter bags was cleaned under water flow and

dried. The bags was analyzed for NDF digestibility

with fibre analyzer. In vitro true digestibilities of T'S
and TM samples were estimated as follows;
IVTD, % =100 - (W3-(W1xC1))*100)/W2
Where : W1: Weight of filter bag, W2: Weight of
sample, W3: Final weight after NDF analysis, C1: The

bag without sample was prepared also for correction.

Determining methane production of TS and TM

Methane contents (%) of total gas produced at 24
h fermentation of TS and TM were measured using
an infrared methane analyzer (Sensor Europe GmbH,
Erkrath Germany) (19). After measuring gas produced
at 24 h incubation, gas samples was transferred into
inlet of the infrared methane analyzer with the syringe.
Methane production (mL) was calculated as follows.

Methane production (mL) = Total gas production
(mL) X the percent of methane (%)

Determination of releative feed values (RFV)

Because of, the chemical contents of TM were simi-
lar concentrates, it was not calculated the RFV for TM.
However, RFV of T'S were calculated as follows (20).

Dry matter digestibility (DMD, %)= 88.9-(0.779 x
ADF%)

Dry matter intake (DMI, live weight, %)= 120/
(NDF%)

Relative feed value (RFV,%)= (DMD x DMI)/1.29

Statistical Analysis

The data obtained from the experiments is ana-
lyzed using SPSS 20.0 software package program.
Nutrient content, iz vitro gas production and IVTD
data of the feeds investigated in this study were ana-
lyzed in accordance with the completely randomized
design controlling for normality and variance homoge-
neity. Permutatational multivariate analysis of variance
method was used to analyze condensed tannin content

of the feeds using the NPMANOVA software (21).

Results

Nutrient contents of the TS and TM tested in the
experiment are shown in Table 1. It was found that
the OM content of T'S was 91.09% while the ash con-
tent of TS was 8.91%. The OM content of TM was
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determined to have an average of 93.86%, while the
ash content of TM was found 6.14%. According to
these results, it can be said that TM is a forage source
with high OM content. With respect to the CP con-
tent which is one of the most important nutrient when
assessing forages, TS was found to have an average
of 4.49% while TM was found to have an average of
38.61%. It was also seen that T'S has a higher CF con-
tent (49.88%) when compared to TM (27.73%).

According to Table 1, some of the important con-
tents of T'S are as follows: NDF content was 70.02%;
ADF content was 51.13%; ADL content was 17.82%;
HCel content was 18.89% and Cel content was
33.31%. For tobacco meals, on the other hand, NDF
content was 43.44%, ADF content was 32.41%, ADL
content was 17.82%, HCel content was 11.03% and
Cel content was 17.39%. Results showed that TS has
higher cell wall fiber components when compared to
TM (P<0.001).

The pH, NH;-N and VFA contents of the rumen
fluid used for in vitro studies were found as pH: 5.70
(5.65-5.80), total volatile fatty acid (TVFA): 95.35+
0.85 mmol/L, acetic acid: 49.7+ 0.28 mmol/L, propi-
onic acid: 24.15+ 0.76 mmol/L, butyric acid: 18.12+
0.61 mmol/L, isobutyric acid: 2.09+ 0.34 mmol/L,
isovaleric acid: 1.07+ 0.04 mmol/L and valeric acid:
1.21+ 0.08 mmol/L and rumen fluid NH;-N contents:
29.17+ 1.16 mg/100 ml.

Table 2 shows the iz vitro gas production and pH
value after 96 h for both T'S and TM. According to the
Table 2, however there are differences between T'S and
TM in terms of in vitro gas production at the onset, no
significant difference was found between the two after
12 hours incubation. In terms of pH value at the end of
96 h incubation, lower values were found for TM when
compared to T'S (P<0.05).

Table 3 shows the i vifro gas production parame-
ters, methane production, OMD, ME, NE, and IVTD
for both TS and TM. Tobacco meal outperformed TS
with respect to OMD, ME, NE; and IVTD (P<0.001).
In addition, results showed that TM has significantly
higher IVTD values when compared to TS (P<0.001).
A significant difference was found between the TS
and TM analyzed in this study with respect to the gas
production rate constant “c value” (P<0.001) TM was
found to have a higher gas production rate constant.

Nevertheless, there were no significant differences be-
tween TS and TM in terms of total gas production,
“a+b value”. However, TM outperformed TS with re-
spect to methane production (P<0.05) OMD, ME,
NE, and IVTD contents (P<0.001).

Table 4 shows the REV, DMD, DMI forage qual-
ity class and condensed tannin content of TS and TM.
Adopted in many developed countries in the market-
ing and pricing of forages, RFV was found at an av-
erage of 65.88 for T'S tested in this study. According
to the REV results TS was classified under “5-reject”
quality class. It was also found that the CT contents of
TS and TM were below 5% and there was no signifi-
cant difference between CT results.

Discussion

According to Table 1, it can be seen that tobacco
straws have a DM content similar to straws and hay
commonly used in animal nutrition while tobacco
meals have a DM content similar to grains and meals
commonly used in animal nutrition (22). As there is
no research in the literature on the assessment of to-
bacco as forage, T'S was compared to straws and poor
quality hay with similar nutrient content, while TM
was compared to sunflower seed meal and cotton seed
meal. In this context, the ash content of wheat straws
was found in the range of 7.0-12.3% in a number of
studies (7, 22-24). It can be said that the ash content
of TS found in this study is partially similar to the
ash content of wheat straws. Feeds with higher OM
content and lower ash content are considered to have
a higher nutritional value (22). Nevertheless, it is ex-
pected that TS with high ash content will also have
a higher mineral content while offering lower energy
content and digestibility. Another reason behind the
high ash content available in a feed is material mixed
in the feed such as soil, sand, clay, etc. In this respect,
attention must be paid in order to avoid impurities in
tobacco waste.

It can be seen that TS has a similar CP con-
tent when compared to wheat straws (7, 22, 24-26).
Crude protein content of wheat straws was reported
by a number of authors (22, 23, 27) in the range of
2.9 - 4.1%. Looking into the CP content of TM, it can
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be said that TM is an alternative to some expensive
concentrates sources such as cottonseed meal (26.0-
41.0% CP) and sunflower seed meal (30.0-36.0%
CP). Moreover, it was suggested that the CP content
depends on the oil extraction process applied to the
seeds and that the extraction process leads to reduced
oil content of the meal while the CP content is in-
creased (22). Kara (28) reported the nitrogen content
of the tobacco waste, a mix of T'S and tobacco seed,
in a range of 1-3%. This N content is the equivalent
of CP content in the range of 6.25-18.75% which is
between the values of T'S and TM in this study. This
can be accounted for by the use of mix of straws and
seeds. In addition, it is reported that factors such as
feed type, soil structure, fertilization, harvest time, ra-
tio of straws and seeds in the hay, etc. can account for
the differences in the CP content of samples collected
from different locations (24).

It was found that the EE content of T'S is average
1.44% and this result is similar to the CP content of
wheat straws (1.3-2.5%) (22, 29). On the other hand,
EE content of TM was found as average 10.64%. In
this study, meal was obtained after tobacco seeds were
crushed under the press and the EE content of the
meal remained at a higher level. It can be said that
TM is a nutrition source with high nutritional value
in terms of its CP and EE contents. However, it can
be seen that TS is poor in energy due to its low EE
content.

High CF content has adverse effects on the for-
age quality. Therefore, T'S should not be used as a sin-
gle forage in ruminant nutrition. The CF content of
wheat straws was found in the range of 37.1-42.5%
in a number of studies (22-24). These results can be
interpreted as TS (49.88% CF) offers a lower forage
value when compared to wheat straws. In addition,
Table 1 shows that the CF content of TM was found
to have an average of 27.73% and these results were
similar to the CF contents obtained from pressed
cotton seed meal (19.0%-25.0%) and sunflower meal
(19.0%-21.0%) (22).

Nitrogen free extract is an indicator of the easily
fermented carbohydrate content available in the feed. It
is considered that energy conversion of the feed with
higher NFE content is faster. The NFE content of
the TS tested in this study was found at an average of

Table 1. Nutrient compositions of tobacco straws (TS) and tobacco meals (TM), DM, %

EE CF NFE NDF ADF ADL HCel Cel
1.4420.07 49.88+0.48 35.08:0.56 70.02:0.64 51.13:0.44 17.82+0.31 18.89+0.25 33.31:0.31

Ccp
4.69+0.25

Ash
93.11+0.04 93.86+0.08 6.14+0.08 38.61+0.23 10.64+0.20 27.73+0.40 16.89+0.43 43.44+0.30 32.41+0.19 15.03+0.17 11.03+0.26 17.39+0.17

OM

DM*

93.66+0.05 91.09+0.18 8.91+0.18

TS

™

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000

Significant

*As feed, DM: Dry matter, OM: Organic matter, CP: Crude protein, EE: Ether extract, CF: Crude fibre, NFE: Nitrogen free extracts, NDF: Neutral detergent fibre, ADF: acid deter-

gent fibre, ADL.: acid detergent lignin, HCel:hemicellulose, Cel: cellulose

Table 2. In vitro gas productions (ml/200 mg DM) and pH values after 96.h incubation for TS and TM

pH"
6.40+0.02
6.47+0.03

96, ml

37.83+1.60

72, ml

35.56£1.58

48, ml

33.40£1.51

24, ml

29.95+1.31

12, ml

27.10£1.19

9, ml

23.65+1.12

6, ml

19.49+1.00

3,ml

13.03+0.77

TS

24.71+1.24 28.81£1.39 31.26£1.49 33.73£1.67 35.97+1.89 37.86+1.98 39.58£2.04

17.79+0.94

™

0.019

0.001 0.004 0.030 0.077 0.290 0.365 0.502

0.000

Significant

*Measured pH values after 96.hours incubation
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35.08%. Nitrogen free extract content of wheat straws
was reported in the range of 37.7-52.3% by Kutlu and
Celik (22), Sehu et al (30) and Mohamoud Abdi (24)
and the minimum value is similar to the one found for
TS. But, TS having slightly lower NFE content from
wheat straws. Moreover, the low NFE content found in
TM (16.89%) is due to the high CP and EE contents.

It was reported that feed with high NDF con-
tent is less appetizing for the animals; and feed with
high ADF content offers low digestibility (20). In this
study, the NDF contents found for T'S were similar
to the ones found for the wheat straws (54.4-78.89%)
(23, 24, 27). Furthermore, it can be seen that TM also
has fiber components which is similar to many con-
centrates (22).

The ash (8.39%), CP (15.52%), CF (32.30%),
NDF (50.36%) and ADF (42.53%) contents reported
by Pehlevan and Ozdogan (2) for tobacco wastes with
varying TS and tobacco seed ratios are in the ranges
reported in the current study. However, the reason
behind the high EE (15.29%) content reported by
Pehlevan and Ozdogan (2) is that the tobacco waste
contains tobacco seeds. On the other hand, we have
used the TM remaining after the pressing process for
biodiesel production in this study.

It was found that the gas production (66.69 ml/200
mg DM) as measured by Gulecyuz (7) for wheat straws
at the end of 96 h incubation was higher than the aver-
age (37.83 ml/200 mg DM) found for TS in this study.
Pelleting process may account for the lower gas produc-
tion. The pH value measured at the end of 96 h incuba-
tion indicates the functionality of the tampon used in
the injectors, if the pH is acidic then the tampon was
consumed and could not perform its duty. However, the
pH values obtained in this study do not indicate that
the tampon is consumed (31). The gas production of
TM in 96 hours were close to the ones reported by Kilic
and Saricicek (32) for hazelnut kernel oil meal (49.07%)

and canola meal (45.83%) and similar to the ones re-
ported by Kilic and Boga (33) for sunflower seed meal
(30.21-43.30%). Kilic and Boga (33) used sunflower
seed meal (32%-44%) with different CP contents and
the one with the highest CP content was also the one
with the highest gas production. In this study, TM had a
CP content of 38.61% and its gas production was in the
range between these two sunflower seed meals.
According to Table 3, the results obtained for a+b
value which is the total gas production were lower than
the one reported by Gulecyuz (7) for wheat straws
(77.54 ml). Methane production of TS was found to
be 4.62 ml. Methane production of wheat straw, on
the other hand, was reported to be 6.57 ml (7). As
poor quality forage would lead to increased methane
production, it is believed that it would be best to com-
bine TS with quality forages. Furthermore, methane
production is a function of digestible organic matter
and it must be considered the fact that feed with lower
digestibility will lead to higher methane production.
Therefore, considering the fact that the OMD con-
tent of tobacco straws are found to have an average
of 49.42% while OMD content of wheat straws was
found at an average of 56.80% (7), it can be said that T'S
with lower digestibility will lead to increased methane
production. However, it was found that wheat straws
as a poor quality forage will give results similar to T'S.
Table 3 shows that OMD, ME, NE; and IVTD
contents of TM are similar to the other meals. Kilic
and Boga (33) reported c value of 0.008 ml/h and a+b
value in a range of 30.26-43.36 ml for sunflower seed
meal. This report is in compliance with the results of
this study. The ME and NE; contents of wheat straws
are reported as 7.73 MJ/kg DM and 4.21 M]/kg DM,
respectively (7). Accordingly, it can be said that wheat
straws have a slightly higher energy content when com-
pared to tobacco straws. Moreover, it was also found
that the IVTD content of tobacco straws (52.05%) is

Table 3. In vitro gas production parameters, methane productions, OMD, ME, NE, and IVTD values for TS and TM

¢, ml/h a+b, ml Methane,ml OMD,% ME,MJ/kg DM NE,,MJ/kgDM IVTD,%
TS 0.10+0.01 36.37+1.59 4.62+0.30 49.42+1.13 6.55+0.17 3.42+0.13 52.05+0.68
T™ 0.13+0.00 37.54+1.98 5.75+0.44 66.17+1.48 9.32+0.22 6.55+0.17 74.79+0.31
Significant 0.000 0.647 0.034 0.000 0.000 0.000 0.000

c: the gas production rate constant for the insoluble fraction (ml/b), a+b: total gas production, OMD: organic matter digestibility, ME: Meta-
bolizable energy, NE,: Net energy lactation, IV'TD: In vitro true digestibility
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higher than the digestibility values reported by Mo-
hamoud Abdi (24) for wheat straws (39.06%), sor-
ghum straws (49.02%) and soybean straws (46.06%).
In addition, tobacco straws were found to be of poor
quality with the values found for DMD at 49.07% and
DMI at 1.72 % LW.

ME and NE;, contents of Tobacco meals found in
this study were higher than the ME (5.47-7.28 M]/
kg DM) and NE. (4.49-6.14 MJ/kg DM) reported
by Kilic and Boga (33) for sunflower seed meal while
OMD contents (53.6-68.4%) were similar in both
studies. ME contents reported by Seven et al., (34) for
sunflower seed meal and cotton seed meal (8.92 MJ/
kg DM and 8.75 MJ/kg DM, respectively) were lower
than the ME contents found in this study for TM. This
was a result of the higher EE and CP contents (which
are used in ME calculations) found for TM in this
study along with the differences in species tested, soil
structure, fertilization, harvest time, meal production
methods, etc. (31).

The reason behind the higher “c value” for the
gas production of TM when compared to TS is that
TM is classified under concentrates. Therefore, higher
methane production, OMD, ME and NE; contents
found for TM when compared to T'S may lead to the
recommendation of using TM for animal nutrition as
forages with lower methane production has also lower
OMD and energy contents. That is why the most suit-
able forage combination must be achieved in animal
nutrition.

As shown in Table 4, forage quality of TM was
defined in order to be compared to TS. However, a
classification under forages is not suitable for TM in
terms of its nutrient content. The IVTD was found
as average 74.79% for TM and better results obtained
when compared to forages are marked findings. Ac-
cording to the RFV index, TM was classified under

“2-Good” quality. Significant differences (P<0.001)
were reported for all the nutrient contents explored in
this experiment for T'S and TM. It can be said that it
will be better to address TM under concentrates as it
is rich in CP and EE content while being poor in cell
wall fiber components.

Kilic and Mohamoud Abdi (4) reported that the
lowest IVTD among grape pomace pellets were found
for the ones with the highest condensed tannin con-
tent. No statistically significant differences were found
between TS and TM with respect to their CT con-
tents. However, T'S was found to have a slightly lower
CT content and a lower IVTD value. These findings
are similar to the literature. It was suggested that a tan-
nin content of 5-10% results in disgust, reduces for-
age consumption and live weight gain, decreases the
digestibility level and absorption of nutrition, reduces
performance and lead to toxicity related effects (35).
As the CT contents of both TS and TM used in this
study were below 5%, it is believe that this will not
have an adverse effect on the feed consumption. Nev-
ertheless, it is likely that pelleting of tobacco waste will
reduce the adverse effects of CT.

The CT contents found in TS and TM were sig-
nificantly lower than expected. Therefore, TS and TM
can be used as forage. It is observed that small rumi-
nants, especially goats, consume tobacco seeds as field
waste while TS is not commonly preferred due to its
stalk’s thickness. However, it is possible to use T'S after
being ground into the size of straws and being pel-
leted as a portion of straws or poor quality hays in ani-
mal nutrition. Ruminants show difference tolerances
against condensed tannin and the tolerance of goats
are significantly higher than sheep. Thus, it is believed
that goats can tolerate 8-10% tannin in ratio and that
goats are the most suitable animals for the use of to-
bacco harvest waste (4). Furthermore, future research

Table 4. Rleative feed values, quality class and condensed tannin contents of TS and TM

RFV DMD, % DMI, % LW RFV Quality Class CT, %
TS 65.88+1.04 19.07+0.34 1.72+0.02 5 (Reject) 4.62 +0.39
™ 136.86+1.15 63.65+0.15 2.77+0.02 2 (Good) 3.28 £0.53
Significant <0.000 <0.000 <0.000 0.122

According to the Quality Grading Standard assigned by The Hay Marketing Tusk Force of the American Forage and Grassland Council, the
RFV were assessed as forages based on prime >151 , 1 (premium) 151-125, 2 (good). 124-103. 3 (fair). 102-87, 4 (poor). 86-75 , 5(re-
Ject).< 75. REV: Relative feed value, DMD: Dry matter digestibility, DMI; Dry matter intake, CT! Condensed tannin.
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may focus on the use of additive in order to increase
the pellet quality and to improve the nutritional value
of tobacco waste and on the use of TM in a specific
ratio with cottonseed meal or sunflower seed meal,
which it can be an alternative to.

According to the findings of this study, it should be
taken into consideration that T'S has nutrient content
similar to wheat straws while its consumption will be
at a lower level due to its higher NDF and ADF con-
tents. TM, on the other hand, proves to be advantageous
when compared to T'S as it has nutrient content similar
to concentrates and has higher OMD, ME, NE; and
IVTD values. It must be remembered that oil extraction
process may alter the nutrient content of seed meals. It
was found that the method used to obtain meals has a
direct impact on the CP and EE contents among nutri-
ent contents. Extraction method is recommended as it is
the method to almost fully extract the oil content of oily
seeds (22). Thus, TM can be considered as an alterna-
tive for a number of forages such as expensive sunflower
seed meal and cotton seed meal.

Conclusions

In conclusion, TS and TM are recommended
to be pelleted as the methane production of pelleted
forages is reduced. However, an economic analysis in
which the costs of seed collection, seed processing, and
their use as fertilizers in the field must be conducted.
The use of additives such as molasses, soybean meal,
clay minerals etc. is recommended in order to improve
nutritional values and pellet quality in the pelleting of
TS. In addition, it is possible to ensile TS after being
ground to the size of straw with a suitable humidity
content (60-70% humidity). It is believed that this
process helps remove the possible phenolic compo-
nents during fermentation which then be safely used
in animal nutrition.
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The concentration of selected ions in bottled, commercial
zamzam, and household water in Riyadh city and its effect
on bone mineral content in growing rabbits
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Summary. Objective: Drinking safe water is an internationally accepted human right. This objective of this
study was to evaluate some of the minerals responsible for bone health in various types of water and to assess
the effect of bottled water, commercial zamzam water, and tap water on bone mineral content (Ca, Mg, and
Zn) in growing rabbits, as well as to identify the association between the water mineral content and bone min-
eral content of rabbits that had consumed various water types. Mezhod: Samples were collected locally. Water
samples were analyzed directly by the inductively coupled plasma spectrometry (ICPS), while bone (femur)
samples were digested in a microwave digestion system for 30 min and then aspirated into inductively coupled
plasma mass spectrometer. Resu/t: Highest concentration of calcium was observed in commercial zamzam
water followed by bottled and tap water and the zinc concentration was highest in tap water followed by
commercial zamzam and bottled water. Highest concentration of magnesium was found in one of the bottled
water (B3) followed by commercial zamzam, than other bottled water and least in tap water. Statistically
significant differences in mineral content were observed between the various water types (p < 0.05). All va-
riety of water except zamzam provides magnesium and calcium in an amount of less than 10% of the amount
recommended for children and in older people, these products supply even lower levels of the DRI of this
component. Commercial zamzam and tap water provides high percentage of zinc. In bone (femur) concentra-
tion of calcium was highest in commercial zamzam water and least in bottled water. We detected significant
differences when comparing the calcium content of commercial zamzam water and the other tested types (p
< 0.05). But the differences in the mean concentration of magnesium and zinc were statistically insignificant
(p20.05) between all varieties. A strong and highly positive correlation (p<0.05) was observed between bone
and water calcium (R?=0.9286) and slight positive correlation was observed between bone and water magne-
sium (R?=0.2576). Conclusion: This study inferred that the concentration of all analyzed elements was within
the guidelines set by various agencies. A large variation in various mineral concentrations has been observed
in bottled water. Zamzam water provides essential minerals required for bone health. This study will help in
providing more focused design of further research.

Key words: mineral content; calcium, magnesium, zinc, bone, DRI

Introduction colorless and absence of any harmful and pathogenic

microorganisms and chemicals dangerous to humans”
Drinking safe water is an internationally accepted (2). Due to ostensible risks of tap water and the fa-

human right (1), and it is an elementary requirement
for healthy living. The choice of water for consump-
tion can vary, but it must be “clear, tasteless, odorless,

vored taste, and the convenience and the safety of
bottled water (BW) (3), in the past decade there has

been an enormous increase in the consumption of
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BW (4). This surge in demand has produced one of
the most vibrant sectors in the food and beverage in-
dustries (5). BW is defined as “water that is intended
for human consumption, and that is sealed in bottles
or other containers with no added ingredients except
that it may potentially contain safe and suitable anti-
microbial agents” (6). BW has turn out to be the main
types of drinking water, second only to tap water; so,
assessment of its safety and impact on health is now
necessary (7,8).

In adults, approximately 60% of the total body
weight is composed of water, which is distributed into
intracellular and extracellular fluid compartments (9,
10). In the circulatory system, water functions as a car-
rier of nutrients and various other substances (2). Wa-
ter is an essential source of mineral elements for human
skeletal health (11). Although numerous chemicals
might occur in drinking water, only a few of them are
significant (12). Various metal ions, such as magne-
sium, calcium, and sodium, are important for the proper
growth, development, and functioning of the human
body as they comprise the material for bones, regulate
the water-electrolyte balance and affect the course of
metabolic processes (13). Certain trace elements (e.g.,
zinc) are also essential for optimal growth, development,
and reproduction (12). Among the minerals found in
BW, emphasis has been given to calcium and magne-
sium (14) because these mineral have a beneficial effect
on bone metabolism. Various epidemiological studies
have shown that the dietary intake of calcium is far be-
low its recommended amount (12) and Ca-rich mineral
waters are a substitute for dairy products (2). This study
aims to evaluate some of the minerals responsible for
bone health in various types of water and to assess the
effect of BW, commercial zamzam water, and tap water
on bone mineral content (Ca, Mg, and Zn) in growing
rabbits, as well as to identify the association between the
water mineral content and bone mineral content of rab-
bits that had consumed various water types.

Materials and methods
Sample Collection and Preparation

BW of different manufacturing dates and com-
mercial zamzam water were purchased from the local

shops in Riyadh. BW samples were given a code, and
analytical grade chemicals and reagents were used.
The bottles used for collecting samples were soaked in
0.5% nitric acid overnight followed by washing with
household water and rinsing with deionized water.

Animals and Care

Eighteen weanlings New Zealand white rabbits
(6 weeks old, weighing 700-1300 g) were used in this
study. Animals were obtained from the Experimen-
tal Animal Care and Experimental Surgery Center at
the Faculty of Medicine, King Saud University, Saudi
Arabia. This study is in accordance with the Animal
Ethics Committee of the College of Science, King
Saud University. The rabbits were randomly divided
by weight into six groups (three in each group) and
housed individually in stainless steel cages under con-
trolled temperature (25 = 2°C) and relative humidity
(50 + 5%), with a 12-h light/dark cycle.

Diets formulation and preparation

The Experimental Animal Care and Experimen-
tal Surgery Center at the Faculty of Medicine; King
Saud University, Saudi Arabia provided the basal diet.
Each rabbit was fed 500 g of basal diet and 500 ml
of water (according to treatment group) every alterna-
te day. Food cups were refilled every 2 days, and food
provided, and the remaining food was weighed to cal-
culate daily food consumption.

Collection of blood

At the end of the experiment, on the 100" day,
animals were food deprived overnight and anesthe-
tized under chloroform. Blood was collected from the
retro-orbital plexus in the heparinized tube and cen-
trifuged at 3500 rpm for 15 min for plasma separation
and stored at 5-7°C for further analysis.

Determination of Ca, Mg, and Zinc in various types of
water and rabbit’s bone by inductively coupled plasma
spectrometry (ICPS)

A small portion of the samples was separated and
acidified in 0.5% nitric acid for the analysis of Ca, Mg,
and Zn in bottled, commercial zamzam, and tap water
by ICPS. Samples were warmed at ambient temperature
before analysis and then aspirated directly into ICPS.
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Bones (femur) were obtained as previously de-
scribed by Dekel ez a/. (15). Briefly, the femur was ex-
cised and carefully freed of soft tissue by gentle scraping
with a scalpel, rinsed with normal saline (0.9% NaCl).
Then, the femur was dried using a lint-free paper towel,
and stored in a plastic container at —20°C until elicita-
tion of bone marrow. All procedures were accepted by
the Experimental Animal Care and Experimental Sur-
gery Center at the Faculty of Medicine, King Saud Uni-
versity, Riyadh, Saudi Arabia. The bones were thawed at
room temperature; both bone epiphyses were removed
using a fine saw, an incision was made along the bone
using a sharp non-serrated knife, bone marrow was re-
moved and weighed to the nearest 0.0001 g (AL204,
Mettler-Toledo Inc., Shanghai). Finally, bone samples
were again rinsed with normal saline, dried using a lint-
free paper towel, and then stored in a plastic tube at
—20°C until used for minerals analysis.

To determine calcium (Ca), magnesium (Mg),
and zinc (Zn) contents, femur samples (300 mg) were
digested in 6 ml of concentrated nitric acid (HNO3)
and 2 ml hydrogen peroxide (H,O,) for 30 min in a
microwave digestion system (START D, Milestone,
Italy). Ca, Mg, and Zn concentrations were measured
using an inductively coupled plasma mass spectrom-
eter (ICP-MS 7500A, Agilent Technologies, Inc.,
Santa Clara, CA, USA).

Statistical Analysis

The data are presented as the average of replicates +
SD. The data of water and bone mineral content was sub-
jected to statistical analysis by analyzing variance (ANO-
VA), using the SPSS software package (version 9.0). The
significant differences identified using Turkey HSD tests,
and p-values of < 0.05 were considered significant.

Results and discussion

Elemental analysis of water

Water consumption is related to most diseases
that cause morbidity and mortality in humans, so wa-
ter quality is an important aspect of human life (16).
Water is a significant source of mineral intake because
the gastrointestinal tract easily absorbs the minerals in
water as they are available in an ionic form (17). Ele-

mental analysis of water and bone was carried out using
ICPS. Table 1 shows the mineral content of the water
types given to the rabbits. The concentration of calcium
was highest in commercial zamzam water, followed by
bottled and tap waters, and the concentration of zinc
was highest in tap water, followed by commercial za-
mzam and BW. The concentration of magnesium was
highest in one of the BW (B3), followed by commercial
zamzam, then other BWs, with the least in tap water.
Statistically significant differences in mineral content
were observed between the various water types (p <
0.05). All analyzed elements were in agreement with
the maximum contaminants limits set by the regulatory
agencies (18, 19, 20). In a previous study, compared to
bottled and tap (municipal), relatively higher concen-
trations of anion and cations were reported in zamzam
water (6). Doha ez al. (21) reported previously that com-
mercial zamzam water has a rich mineral profile, which
is in accordance with the results obtained in this study.
However, unlike this study, the previous study reported
a higher concentration of major cations in tap water
(21). This difference might be due to the regional dif-
ferences; wide variations in mineral content have been
noted when comparing regions (21). The concentration
of calcium in BW was previously reported as between
0.3 and 40.0 mg/L, with an average value of 14.4 mg/L,
while the concentration of magnesium ranged between
0.01 to 25.0 mg/L, with an average value of 4.7 mg/L
(22). The mean mineral concentrations in BW reported
in this study are higher (18.37 mg/L Ca and 5.83 mg/L
Mg) than those reported previously (22). Saudi Arabia
uses conventional (surface water and groundwater) and
unconventional (desalination of seawater and treated
wastewater) water resources to fulfill its continuous in-
creasing water demand (23) and is the world’s largest
producer of desalinated water, which accounts for 70%
of the total water demand (24).

Several factors (e.g., the geological settings, rock
mineralogy, the source of climate, treatments, length of
storage, and type of material used for storage) might be
responsible for the difference in the chemical composi-
tion between the samples (25,26). BW goes through a
puriﬁcation process that incorporates reverse osmosis;
ultraviolet and ozone sterilization. Municipal tap water
goes through a purification process that incorporates
desalination, followed by filtration (reverse osmosis),
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and zamzam water is filtered through a series of sand
filters and cartridge filters and then sterilized by UV ir-
radiation at these treatment plants, before distribution
to consumers. Filtration is less effective in removing
solids or dissolved particles that are smaller than the
filters pore size (27). In this study, the pH of all water
(bottled, tap and commercial zamzam) was > 7.00 (data
not shown), which is within the values recommended
by the WHO (6.5-8.0) (28). Previously, it has been re-
ported that drinking water with a pH of > 7.0 reduced
the risk of forearm fractures relative to drinking water
with a pH < 7.0 (29). The ratio of calcium and magne-
sium is important for optimal utilization of minerals in
the body; the optimum value of calcium and magnesium
ratio is 2:1(Ca:Mg) (30). In this study, none of the water
samples had an optimum calcium-magnesium propor-
tion (Table 1). Gatarska ez a/l. (14) reported that only a
few of the many tested samples featured the optimum
calcium-magnesium proportion.

Calcium, magnesium, and zinc intake from water relative
to DRI

The issue of the adequate amount of water intake
is not clear (31). Proper hydration is necessary to sus-
tain the body water equilibrium, and its demand var-
ies from individual to individual and largely depends on
various factors, such as age, physical activity, personal
circumstances, weather conditions, and other sources of
fluids (2). Gatarska ez al. (14) reported that for determi-
nation of various minerals in water, the assumption of
daily consumption of the 1-liter volume of the product
allows for the estimation of a given water percentage
in the RDA of a given mineral. Dietary Reference In-
take (DRIs) includes the perception of preventing nu-
trient deficiencies as well as risk reduction for chronic

conditions (32). The results reported here can be used
to estimate the amounts of ingested elements (22). To
determine the clinical importance of mineral intake
from drinking water, mineral level in bottled, commer-
cial zamzam water, and tap water has been compared
to DRIs (33). Comparison between DRI and mineral
intake from drinking water is made using a reference
volume of 1 L. It has been assumed that adults typically
consume about 1 L of water per day (about 500 ml for
children), and the remaining drinking water require-
ment is fulfilled by other sources, such as tea and juices.
From Table 2, it can be concluded that all variety of
water, except commercial zamzam, provide cations (Ca
and Mg) in an amount of less than 10% of the amount
recommended for children, and the contribution of tap
water was found to be very low. In older people (rela-
tive to children and other population age groups), these
products supply levels lower than the DRI. Variation
has been observed between the mineral contents of the
samples. Commercial zamzam and tap waters provide
50% and 70% of the recommended amount of zinc for
children up to 3 years and more than 32% and 42% of
the amount recommended for children under 8 years,
respectively. Zinc was not detected in two BWs, and the
rest of the BWs provide less than 3% of the amount
recommended for children under 8 years old, and even
lower levels of the DRI of this component were found in
adolescents and adults. Gatarska ez a/. (14) also analyzed
three mineral waters with different mineral levels (low,
medium and high) and reported that daily consumption
of 1 L of these waters provides a good percentage of
the RDA in younger children, but in older and special
need persons these products supply lower level of RDAs
of various minerals, which is quite similar to the results
reported in this study.

Table 1: Concentration of Ca, Mg and Zn in bottles, tap and commercial zamzam water.

Ca (mg/L) Mg (mg/L) Zn (mg/L) Ca: Mg
B1 34,96 + 0.157¢ 4.74+0.010° 0+0° 7.37:1
B2 12.597+0.169¢ 3.39+0.001° 0+0° 3.71:1
B3 11.007+ 0.074° 12.99 +0.047¢ 0.066+0.0003¢ 0.84:1
B4 14.92+0.039¢ 2.21+0.036* 0.012+0.0003° 6.75:1
Z.amzam 51.03+0.346f 11.06+0.049¢ 1.65+0.00089¢ 4.61:1
Tap 10.082 £0.0977* 10.08+0. 053¢ 2.118+ 0.0007¢ 1:1

Data are expressed as the mean * standard deviation; Model ANOVA, p values < 0.05 are significant. Superscript * indicate significant dif-
ferences among various groups as indicated by ANOVA followed by Turkey HSD test.
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Table 2: The percentage of daily recommended index (DRI) for calcium, magnesium and zinc at the assumed consumption of 1 liter
of water in different age group of consumer

Life stage

Mineral* DRI B1 B2 B3 B4 Zamzam Tap

(mg/d)

Children
1-3 years Ca 500 6.99 2.51 2.20 2.98 10.21 2.02
1-3 years Mg 80 5.93 4.23 16.24 2.76 13.82 12.6
1-3 years Zn 3 0 0 2.3 0.4 54.87 70.6
4-8 years Ca 800 4.37 1.57 1.38 1.87 6.38 1.26
4-8 years Mg 130 3.65 2.61 9.99 1.7 8.51 7.75
4-8 years Zn 5 0 0 1.32 0.24 32.92 42.36
Males
9-13 years Ca 1300 2.69 0.97 0.85 1.15 3.93 0.78
9-13 years Mg 240 1.98 1.41 5.41 0.92 4.60 4.2
9-13 years Zn 8 0 0 0.83 0.15 20.58 26.475
14-18 years Ca 1300 2.69 0.967 0.85 1.15 3.93 0.78
14-18 years Mg 410 1.16 0.83 3.17 0.53 2.69 2.46
14-18 years Zn 1 0 0 0.6 0.11 14.96 19.25
19-30 years Ca 1000 3.49 1.26 1.10 1.49 5.10 1.101
19-30 years Mg 400 1.19 0.85 3.25 0.55 2.76 2.52
19-30 years Zn 1 0 0 0.6 0.11 14.96 19.25
31-50 years Ca 1000 3.49 1.26 1.1 1.49 5.10 1.101
31-50 years Mg 420 1.13 0.81 3.09 0.53 2.63 2.4
31-50 years Zn 11 0 0 0.6 0.11 14.96 19.25
51-70 years Ca 1200 2.92 1.05 0.92 1.24 4.25 0.840
51-70 years Mg 420 1.13 0.81 3.09 0.53 2.63 2.4
51-70 years Zn 11 0 0 0.6 0.11 14.96 19.25
>70 years Ca 1200 2.92 1.05 0.92 1.24 4.25 0.840
>70 years Mg 420 1.13 0.81 3.09 0.53 2.63 2.4
>70 years Zn 11 0 0 0.6 0.11 14.96 19.25
Females
9-13 years Ca 1300 2.69 0.97 0.85 1.15 3.93 0.78
9-13 years Mg 240 1.98 1.41 5.41 0.92 4.61 4.2
9-13 years Zn 8 0 0 0.83 0.15 20.58 26.475
14-18 years Ca 1300 2.69 0.97 0.85 1.15 3.93 0.78
14-18 years Mg 360 1.32 0.94 3.61 0.61 3.07 2.8
14-18 years Zn 9 0 0 0.73 0.13 18.29 23.53
19-30 years Ca 1000 3.49 1.26 1.10 1.49 5.10 1.101
19-30 years Mg 310 1.52 1.09 4.19 0.71 3.57 3.25
19-30 years Zn 8 0 0 0.83 0.15 20.56 26.475
31-50 years Ca 1000 3.49 1.26 1.10 1.49 5.10 1.101
31-50 years Mg 320 1.48 1.06 4.06 0.69 3.46 3.15

31-50 years Zn 8 0 0 0.83 0.15 20.56 26.475
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Table 2: (Continued) The percentage of daily recommended index (DRI) for calcium, magnesium and zinc at the assumed consump-

tion of 1 liter of water in different age group of consumer

Life stage

Mineral* DRI B1 B2 B3 B4 Zamzam Tap

(mg/d)

51-70 years Ca 1200 2.92 1.05 0.92 1.24 4.25 0.840
51-70 years Mg 320 1.48 1.06 4.06 0.69 3.46 3.15
51-70 years Zn 8 0 0 0.83 0.15 20.56 26.475
>70 years Ca 1200 2.91 1.04 0.92 1.24 425 0.840
>70 years Mg 320 1.48 1.06 4.06 0.69 3.46 3.15
>70 years Zn 8 0 0 0.83 0.15 20.56 26.475
Pregnancy
14-18 years Ca 1300 2.69 0.97 0.85 1.15 3.93 0.78
14-18 years Mg 400 1.19 0.85 3.25 0.55 2.76 2.52
14-18 years Zn 12 0 0 0.55 0.1 13.72 17.65
19-30 years Ca 1000 3.49 1.26 1.1 1.49 5.10 1.101
19-30 years Mg 350 1.35 0.97 3.71 0.63 3.16 2.88
19-30 years Zn 11 0 0 0.6 0.11 14.96 19.254
31-50 years Ca 1000 3.49 1.26 1.1 1.49 5.10 1.101
31-50 years Mg 360 1.32 0.94 3.61 0.61 3.07 2.8
31-50 years Zn 11 0 0 0.6 0.11 14.96 19.254
Lactation
14-18 years Ca 1300 2.69 0.97 0.85 1.15 3.93 0.78
14-18 years Mg 360 1.32 0.94 3.61 0.61 3.07 2.8
14-18 years Zn 13 0 0 0.51 0.09 12.66 16.292
19-30 years Ca 1000 3.49 1.26 1.1 1.49 5.10 1.101
19-30 years Mg 310 1.53 1.09 419 0.71 3.57 3.25
19-30 years Zn 12 0 0 0.55 0.1 13.72 17.65
31-50 years Ca 1000 3.49 1.26 1.1 1.49 5.10 1.101
31-50 years Mg 320 1.48 1.06 4.05 0.69 3.46 3.15
31-50 years Zn 12 0 0 0.55 0.1 13.72 17.65

Elemental analysis of rabbit bones (femur)

Table 3 reports the mineral content of the bone
(femur) of rabbits that consumed bottled, commercial
zamzam, and tap waters. The concentration of calcium
was highest in commercial zamzam water and least in
BW. We detected significant differences when compar-
ing the calcium content of commercial zamzam water
and the other tested types (p < 0.05). Even though the
concentrations of magnesium and zinc were highest in
BW, these failed to reach statistical significance (p >
0.05). Even though many different chemicals are found
in drinking water, only a few are significant in any given

Table 3. Concentration of Ca, Mg and Zn in bone (femur) of

male rabbits consuming bottled, zamzam and tap water

Ca (mg/L) Mg (mg/L) Zn (mg/L)
B1 46222596  7.57+0.541*  4.01x0.671°
B2 22.67+0.963 7.29:0.4413*  3.25+0.011
B3 20.59:1.944°  7.89:0.314*  4.21:0.450°
B4 36.71£8.701°  7.49x0.589°  4.300.576°
Zamzam  7837:4586°  7.37:0.076  3.87:0.364
Tap 25.22+ 15.492: 7.49+1.007*  4.14: 0.57

Data are expressed as the mean * standard deviation; Model ANO-
VA, p values < 0.05 are significant. Superscript * indicate signifi-
cant differences among various groups as indicated by ANOVA fol-
lowed by Turkey HSD test.
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circumstances (12). Bone plays a significant role in min-
eral homeostasis regulation, and it is the core reservoir
for minerals (34). The repetitive cycle of destruction
and rebuilding maintains the bone mass, as well as the
balance between bone formation and bone resorption,
which are controlled by osteoblasts and osteoclasts re-
spectively (35). Magnesium and calcium play signifi-
cant roles in human dietary needs (36, 37). The skeleton
stores calcium and thus regulates blood calcium levels,
but a dearth of calcium leads to depletion of the bone
reservoirs, causing brittleness in the bones and greater
risk of fractures (osteoporosis) (38). Various epidemio-
logical, clinical, and animal studies have reported an in-
verse relationship between calcium intake and incidence
of osteoporosis (39, 40). Deficiency in calcium intake
is generally combined with a vitamin D insufficiency
(41), which leads to decreased calcium absorption. This
causes a reduction in ionized extracellular fluid calcium,
which in turn stimulates parathyroid gland secretion.
Augmented parathyroid secretion upsurges bone turn-
over, which is the main determining factor for bone loss
and fracture risk (42). Various authors have studied the
bioavailability of calcium from mineral waters, conclud-
ing that it is very high (43, 44). Previous studies have
reported an increase in bone mineralization, consider-
ing both femoral and spinal bone mineral density with
consumption of calcium-rich mineral water (45, 46).
Magnesium (Mg) is the second most abundant in the
intracellular fluid and the fourth most abundant cation
in the human body (47). Absorption of waterborne Mg
is almost 30% faster and better than Mg from food (48)
and its bioavailability increases with a light meal (49).
An appropriate magnesium intake maintains adequate

bone mineral density (50, 51). Relative to dairy products
and other sources, waterborne calcium and magnesium
are advantageous because unlike them neither it has any
side effects nor it brings any, calorie, or lipid supple-
ments (52).

Zinc is an essential trace metal, and its deficien-
cy leads to a decrease in bone weight, retardation of
bone growth and maintenance, and delays growth in
bone metabolism (53). Zinc stimulates cellular protein
synthesis by activating aminoacyl tRNA synthetase in
osteoblastic cells and inhibits osteoclastic bone resorp-
tion by inhibiting osteoclast-like cell formation from
marrow cells (54). Drinking water contains this trace
metal in minute quantities, which might decrease the
likelihood of its deficiency in the diet. However, its
deposition in the human body causes harmful effects,
such as acceleration of anemic condition (55). As com-
pared to BW, higher levels of zinc have been reported
in tap water, which is similar to the result obtained in
this study (12).

Correlation between water and bone mineral contents in
rabbits

A strong and highly positive correlation (p < 0.05)
was observed between bone and water calcium levels
(R*=0.9286), and a slight positive correlation was ob-
served between bone and water magnesium levels (R*=
0.2576). The correlation was very weak between bone
and water zinc levels (R*= 0.0169) (Figure 1 A-C).
The associations observed in this study provide further
evidence of the links between nutrients and bone me-
tabolism (56). These results might reflect the positive
influence of the consumption of water on bone health.
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Figurel. Pearson’s correlation coeflicient between ions in water and bone (femur) of male rabbits.
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Conclusion

In conclusion, this study shows that the concen-
tration of all analyzed elements was within the guide-
lines set by various agencies. A large variation in vari-
ous mineral concentrations was detected among BWs.
We found that commercial zamzam water provides
the essential minerals required for bone health. Fur-
ther studies are required to understand the biochemi-
cal pathways involved in health. This study will help in
supporting a more focused design of further research
and can be considered as a baseline for future refer-
ence.
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Summary. In this study, soil samples were taken. Isolation of bacteria was carried out by dilutions technique.
Identification and biochemical tests of the obtained bacteria were performed. Bacteria were identified to be
Bacillus cereus WY SO1, Bacillus niacini PRPB1, Bacillus thuringiensis VITLW1, Bacillus thuringiensis ES2I3P,
Bacillus cereus TG16. As a result of biochemical tests, all bacteria showed gram (+), urease tests (-) and amylase
activity (+) results. Bacteria reproduced in different feed-lots showed most reproduction in Nutrient Agar and
MRS Agar. By determining the optimum reproducing conditions of the bacteria, all bacteria were found to

be the most reproductive at 40°C, pH 7.0 within 24 hours.

Key words: bacteria, isolation, identification, food industry

Introduction

Microorganisms are spread out from the deepest
part of the seas to the highest levels of the sky. The
soil being one of these areas has water, air, oxygen,
mineral matter, carbon and nitrogen resources that are
necessary for the life of microorganisms (1). Soil is a
complex and dynamic biological system. The number
of bacteria in one gram of soil is estimated to be 10 bil-
lion and to have thousands of species (2). In addition to
individual studies, global projects are also conducted to
determine soil diversity (3, 4). As developing technol-
ogy, microorganisms can be detected in laboratory by
new generation 16S rRNA and 18S rRNA sequencing
metagenomics studies. As a result of analyzes using
new generation sequencing technologies, the maxi-
mum number calculated is 8.3 million (5). Physico-
chemical structure of the soil, climate changes and ag-
ricultural practices significantly affect the distribution
and diversity of bacteria (2,3,6). This distribution and
diversity offers a wide range of resources for biotechno-
logical applications. Soil is generally poor and limited

for microorganisms in terms of nutrients and energy
sources compared to in vitro conditions (6). Besides,
there shows up a competition between microorganisms
both due to high number of microorganisms and va-
riety. In this competition, microorganisms try to have
factors such as larger area, organic matter and water for
themselves by using the toxic substances they produce
to take the advantage for life. An important part of
the soil microflora is bacterium of the genus Baci//us.
Bacillus species in the family Bacillaceae is aerop and
facultative anaerope, gram positive endospore bacteria
(7-9). Bacillus species is used to produce many indus-
trially important enzymes. Because most of its species
do not show pathogenic properties, they have a wide
genetic diversity and are easy to develop (10). Typical
enzyme production by fermentation can be carried out
in a short time with Baci/lus species and with much
lower costs of nitrogen and carbon sources (11). About
half of commercial enzyme production is produced
by Bacillus species. These enzymes include enzymes
such as proteases, a-amylases, glucose isomerases and
pullunases. Bacillus species are in a significant group
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among microbial rennet producing bacteria. Among
these species, the enzyme secreted by the Bacillus poly-
myxa has very good properties (12). Most of the en-
zymes used in beer production, baking and textile in-
dustry are amylase and -glucanase enzymes produced
by Bacilllus spp (13). Amylase produced by Bacillus
mojavensis SO-10 is used in many fields (14). Alkaline
polygalacturonase lyase (PGL) enzyme is the enzyme
pectin depolymerase. PGL B, which is used in many
fields such as tea and coffee fermentation, oil extrac-
tion, fruit juice and textile, is produced by B. subtilis
(12). Proteases isolated from Bacillus are also used in
detergent production and leather industry (13). It has
been determined that the protease enzymes obtained
from Bacillus subtilis and Bacillus cereus bacteria are an
alternative to chemical use in the leather industry and
thus it is an effective method for reducing environ-
mental pollution (15). In addition, various foods are
obtained from microorganisms (milk products such as
yoghurt, kouz; all alcoholic beverages, vinegar, various
products such as far eastern origin soy sauce, fermenta-
tion of bread, single cell protein).

Due to such effects of bacteria, in this study, soil
samples were taken and bacterial isolation was per-
formed by dilution technique. Bacterial identification
and biochemical tests were performed. The optimum
conditions of the identified bacteria were determined
and it was aimed to be used both in biotechnological
studies and in various industrial fields.

Material and Method

Biological material
Bacteria isolated from soil were used.

Isolation of microorganisms

To obtain microorganisms from the soil, 1 gram
of sample was taken and 9 ml of sterile water was left
on that sample. By that method, a suspension of 10~
was made. By similar way, as sequential transfers were
performed, and 107, 107, 10, 10, 10, 107 dilutions
were obtained. In order to obtain a single colony, smear
sowing was done from the samples made of serial dilu-
tion instead of Nutrient Agar (NA) and left to incu-
bation at 37°C for 1 night.

Identification of bacteria species

Isolated bacteria were partially subjected to 16S
rRNA analysis by EpiGen.

Biochemical tests

Biochemical tests were performed in order to
identify the selected bacterial samples. As biochemical
tests such as gram staining, hemolysis, mobility, cata-
lase, amylase, coagulase, urease tests were applied on
bacteria separately.

The Effect of different medium on bacterial development

In order to determine the growing of bacteria on
solid medium, medium such as Nurient Agar (NA),
MRS Agar, Plate- Count Agar, EMB Agar, Endo
Agar which were prepared on sterilized petris were ex-
perimented. Growing of bacteria was observed as be-
ing planted in these medium.

Effect of temperature, pH and incubation time on micro-
organism growing

25 ml of Nutrient Broth (NB) liquid medium
were prepared and 100 ml of glass bottle were auto-
claved and 2 ml of bacterial cultivation was performed
from fresh overnight culture. It was incubated in shak-
ing in the water bath at 120 rpm as starting from 30°C
to 60°C in increments of 10°C.

The effects of pH on the development of bacteria
were investigated. For that purpose, 25 ml NB liquid
medium were autoclaved by adjusting the pH to be
4.0-11.0 and 2 ml of planting was done from fresh cul-
ture. The bacteria were incubated at 120 rpm in shak-
ing in the water bath at the optimum temperature of
the bacteria.

In order to investigate the effect of incubation
time on the development of bacteria, bacteria was pro-
duced in shaking in water bath at 120 rpm at the op-
timum pH and temperature of the bacterium by 2 ml
planting from the fresh culture instead of 25 ml of NB
liquid medium. Absorbance of the bacteria samples
taken at 12, 24, 36, 48, 60 and 72 hours at 460 nm by

spectrophotometer was measured.

Results
Identification of microorganism and biochemical fests

5 bacteria species isolated from soil were sub-
jected to partially 16S rRNA analysis by EpiGen. The
results showed that the bacteria were Bacillus cereus
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WYSO01, Bacillus niacini PRPB1, Bacillus thuringiensis
VITLW1, Bacillus thuringiensis ES213P, Bacillus cereus
TG16. There found base strains as bacteria Bacillus ce-
reus WYSO01 891, Bacillus niacini PRPB1 900, Bacillus
thuringiensis VITLW1 879, Bacillus cereus TG16 883,
Bacillus thuringiensis ES2I3P 874. Some of base strains
of bacteria are shown as follows.
CCCATGCGGCGTACTCCCAGGCGGAGTGCTTATGCGT-
TACTTCAGCACTAAAGGGCGGAAACCCTCTAACACT TAG-
CACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATC-
CTGTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGT-
TACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCAT-
ATCTCTACGCATTTCACCGCTACACATGGAATTCCACTTTC-
CTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACC-
CTCCACGGTTGAGCCGTGGGCTTTCACATCAGACT TAA-
GAAACCACCTGCGCGCGCTTTACGCCCAATAATTCCGGA-
TAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACG-
TAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTGC-
CAGCTTATTCAACTAGCACTTGTTCTTCCCTAACAACA-
GAGTTTTACGACCCGAAAGCCTTCATCACTCACGCGGCGTT-
GCTCCGTCAGACT...(Bacillus cereus WYS01)
CATGCTGGCGTACTCCCAGGCGGAGTGCTTATGCGT-
TAGCTGCAGCACTAAAGGGGAACCCTCTAACACTTAGCACT-
CATCGTTTACGGCGTGGACTACCAGGGTATCTATCCTGTTT-
GCTCCCCACGCTTTCGCGCCTCAGCGTCAGTTACAGACCA-
GAAAGCCCTTCGCCACTGGTGTTCCTCCACATCTCTACG-
CATTTCACCGCTACACGTGGAATTCCGCTTTCCTCTTCT-
GTACTCAAGTCCCCCAGTTTCCAATGACCCTCCACGGT-
TAGCCGTGGGCTTTCACATCAGACTTAAAGGACCGCCT-
GCGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTGC-
CACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGC-
CGTGGCTTTCTGGTTAGGTACCGTCAAGGTACCGGCAGT-
TACTCCGGTACTTGTTCTTCCCTAACAACAGAGCTTTAC-
GACCCGAAGGCCTTCATCGCTCACGCGGCGTGCTCCGTCA-
GACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCC-
CGTAGGATCTGGGCCGTGTC. ..(Bacillus niacini PRPB1)
CATTGCGTCGTACTCCCAGGCGGAGTGCTTATGCGT-
TAACTTCAGCACTAAAGGCGGAACCCTCTAACACTTAG-
CACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATC-
CTGTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGT TA-
CAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCAT-
ATCTCTACGCATTTCACCGCTACACATGGATTCCACTTTC-
CTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACCCTC-
CACGGTGAGCCGTGGGCTTTCACATCAGACTTAAGAAAC-
CACCTGCGCGCGCTTTACGCCCAATAATTCCGGATAACGCTT-
GCCACCTACGTATTACCGCGGCTGCTGGCACGTAGAGCCGTG

GCTTTCTGGTTAGGTACCGTCAAGGTGCCAGCTTATTCAAC-
TAGCACTGTTCTTCCCTAACAACAGAGTTTTACGACCCGAAA-
GCCTTCATCACTCACGCGGGTTGCTCCGTCAGACTTTCG. ..
(Bacillus thuringiensis VITLW1)

CCATGGCGCGTACTCCCAGGCGGAGTGCTTATGCGT-
TACTTCAGCACTAAAGGGCGGAAACCCTCTAACACTTAG-
CACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATC-
CTGTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGT-
TACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCAT-
ATCTCTACGCATTTCACCGCTACACATGGAATTCCACTTTC-
CTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACCCTC-
CACGGTTGAGCCGTGGGCTTTCACATCAGACTTAAGAAAC-
CACCTGCGCGCGCTTTACGCCCAATAATTCCGGATAACGCTT-
GCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGC-
CGTGGCTTTCTGGTTAGGTACCGTCAAGGTGCCAGCT-
TATTCAACTACACTTGTTCTTCCCTAACAACAGAGTTTTAC-
GACCCGAAAGCCTTCATCACTCACGCGGCGTTGCTCCGTCA-
GACTTTCGTCC...(Bacillus thuringiensis ES213P)

CCTTGGCTGCCGTACTCCCCAGGCGGAGTGCTTAT-
GCGTTACTTCAGCACTAAAGGGCGGAAACCCTCTAACACT-
TAGCACTCATCGTTTACGGCGTGGACTACCAGGG-
TATCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCTCAGTG-
TCAGTTACAGACCAGAAAGTCGCCTTCGCCACTGGTGTTC-
CTCCATATCTCTACGCATTTCACCGCTACACATGGAATTC-
CACTTTCCTCTTCTGCACTCAAGTCTCCCAGTTTCCAAT-
GACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAGACT-
TAAGAAACCACCTGCGCGCGCTTTACGCCCAATAATTCCG
GATAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCG-
TAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTGC-
CAGCTTATTCAACTAGCACTTGTTCTTCCCTAACAACA-
GAGTTTTACGACCCGAAAGCCTTCATCACTCACGCGGCGTT-
GCTCCGTCAGACTTTCG...(Bacillus cereus TG16)

Various biochemical tests were applied to bacteria
identified and which strain analysis had been conduct-
ed. It was determined that all bacteria were gram (+)
during gram coloring. It is found that Bacillus niacini
PRPB1 and Bacillus thuringiensis ES2I3P were inac-
tive and the others were active. It was determined that
all microorganisms performed hemolysis. All of the
bacteria were found to have negative urease activity
but positive amylase activity. Detailed information on
biochemical tests and properties is shown at Table 1.

The effect of different medium on bacterial growing
In order to determine bacteria growing in dif-
ferent medium, medium such as Nurient Agar (NA),
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Table 1. Biochemical Tests

Features Bacillus cereus Bacillus niacini Bacillus thuringiensis Bacillus thuringiensis Bacillus cereus
WYS01 PRPB 1 VITLW1 E S2I3P TG16

Gram + + + + +

Hemolysis + + + + +

Mobility + - + - +

Growth

Temperature range 30-40°C 30-40°C 30-40°C 30-50°C 30-40°C

pH range 4.0-8.0 5.0-8.0 4.0-8.0 5.0-9.0 5.0-8.0

Activity

Ureaz - - - - -

Katalaz + - + + +

Kuagtlaz + - - - -

Amylase + + + + +

MRS Agar, Plate- Count Agar, EMB Agar, Endo
Agar were examined. As a result of that study, it was
found that Bacillus cereus WYS01 shows less growing
in Endo and EMB Agars but its growing in other ones
was good. Itis determined that Baci//us niacini PRPB1
bacteria does not grow at all in Endo and EMG Agars,
but contrary to those medium, it showed a great grow-
ing in Nutrient and MRS Agars. It is also found that
Bacillus thuringiensis ES2I3P bacteria does not grow
in Endo Agar. The growth of microorganisms in solid
medium was shown in detail at Table 2.

Effect of temperature, pH and incubation time on micro-
organism growing

For the temperature effect on the bacterial re-
production experiment was conducted between 30°C
and 60°C. In the analysis, it is found that Bacillus ce-
reus WYSO01 showed the highest growing among the
other bacteria at 30 °C. It is also found that all bacteria
showed a good reproductive growth from 30°C and

4°C but there showed decreases in the reproduction
due to the increasing temperature. The growth of bac-
teria is shown at Figure 1.

The other important factor in the growth of mi-
croorganisms is pH. All of the bacteria produced at
pH ranges between 4 and 11 were found to have the
best growth rate at pH 7.0. It is found that the mi-
croorganism showing the best growing in bacteria was
Bacillus cereuss WYSO01. Bacterial reproducing grows
up respectively Bacillus cereus WYSO1, Bacillus cereus
TG16, Bacillus thuringiensis VITLW1, Bacillus thur-
ingiensis ES2I3P and Bacillus niacini PRPB1. Incuba-
tion time has a great effect on bacterial growth like as
the other parameters. The bacterial growth is observed
between 12-72 hours. When checked the growing of
bacteria at 12 hour, it is found that the most was Ba-
cillus cereus WY SO01. After that, it is found that there
was respectively Bacillus niacini PRPB1, Bacillus ce-
reus TG16, Bacillus thuringiensis VITLW1 and Bacil-
lus thuringiensis ES2I3P as to their growing rate. As

Table 2. The effect of different medium on bacterial growing

Microorganisms Nutrient Agar Endo Agar EMB Agar Plate- Count Agar MRS Agar
Bacillus cereus WYS01 44 + ++ - -
Bacillus niacini PRPB1 4+ - - + 4
Bacillus thuringiensis +++ + + — -
VITLW1

Bacillus thuringiensis ES2I3P e+ - + it St
Bacillus cereus TG16 ot + ++ - St

+, positive result or growth; -, negative result
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Figure 1. Effect of temperature on microorganism growing

the time that all microorganisms showed the most
reproduction was found as the 24 hour. After that
time, a proportional decrease was observed in bacterial
growth. It is determined that Baci/lus cereus WYSO01
was the most growing microorganism at the 24" hour.
The effect of time on the growth of microorganisms is
shown at Figure 3 in detail.

Discussion and Conclusion

In our study, isolation of bacteria from soil was
carried out. As a result of isolation, a partial 16S rRNA
analysis was conducted and it was found that all bacte-
ria were the Bacillus species. As a result of biochemical
tests, bacteria was found as gram (+). Damodara Chari

et al (16) detected that all bacteria they had obtained
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Figure 2. Effect of pH on microorganism growing
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Figure 3. Effect of incubation time on microorganism growing

from soil was gram (+). As a similar result, Ortakaya
et al (17) declared that Baci/lus simplex microorganism
was gram (+) in their study which was conducted as
isolating bacteria from soil. The optimum conditions
of bacteria identified in our study was found as 40°C,
pH 7.0 and the 24" hour. Hamilton et al (18) found
that the conditions of Bacillus sp. IMD 43 were 40°C
and the 41+ hour. Behal et al (19) conducted reproduc-
tion of Bacillus sp. AB 04 between 24 and 36 hours at
40°C. Asgher et al (20) detected that incubation time
was 48 hours, temperature was 50°C and pH was 7.0
for thermophilic Baci/lus subtilis JS-2004. Saxena et al
(21) carried out reproduction of Bacillus sp. PN5 after
incubation for 60 hours, at 60°C and pH 7.0. Hmidet
et al (22) produced Bacillus licheniformis NH1 at 48
hours, 37°C and pH 7.0. Ozdemir et al (14) produced
Bacillus mojavensis microorganism at 35°C, pH 7.0 and
36 hours for use in biotechnological studies. The tem-
perature of the environment greatly affects the growth
of microorganisms. Microorganisms can usually repro-
duce and grow within their specific temperature limits.
These limits include the optimal temperature at which
the growth occurs. On the other hand, pH of medium
should be within the optimal limits for reproduction of
microorganisms. Among the physical parameters, the
pH of the growing environment plays an important
role in the morphological changes in the microorgan-
ism and consequently in the increase of industrial and
biotechnological production (20).

When we examine the properties of the bacte-
ria obtained in our study, there are advantages both
in terms of biochemical test characteristics and opti-
mal conditions. Bacterial growth in a short term and
providing low-temperature growth are the significant
advantageous for industrially important issues, such as
the short duration and electricity savings.
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Determination of selected vitamin, mineral and trace
element content of Laserpitium carduchorum Hedge &
Lamond
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Summary. In our study, selected vitamin (A, E), mineral (K, Mg) and trace element (Fe, Cu, Zn, Mn) levels
of the Laserpitium carduchorum Hedge & Lamond plant which is endemically grown in Van Lake basin were
examined. When the results of the study were evaluated; Vitamin A level of Laserpitium carduchorum Hedge
& Lamond plant was found to be 0.61+0.063 pg g and vitamin E level was 0.77+0.067 pg g'. When the
mineral and trace element contents of Laserpitium carduchorum Hedge & Lamond were evaluated, K (Potas-
sium) was 868.83+ 72.92 pg ¢!, Mg (Magnesium) 180.77+18.47 pg ¢, Fe (Iron) 11.74+2.37, Cu (Copper)
9.59+1.1 Zn (Zinc) 23.69+2.46 Mn (Manganese) 34.45+5.35 pg g. It was detected that the plant was rich
in minerals and trace elements such as K (potassium), Mg (Magnesium), Mn (Manganese) and Zn (zinc).

Key words: Laserpitium carduchorum Hedge, mineral, trace element, vitamin

Introduction

Plants have been used in many fields including
medicine, nutrition, flavoring, soft drink, cosmet-
ics, parfumes, painting cigarettes and other indus-
trial goals. Since the prehistorical period, plants have
formed the basis of almost all medical treatments until
the development of synthetic drugs in the nineteenth
century (1). Oxidative stress indicates the overproduc-
tion of products called free radicals and reactive oxy-
gen species (ROS) and imbalance of ROS and anti-
oxidant chemicals. They are harmful when free radicals
are not scavenged by endogenous systems. Normally,
oxidative stress is caused by an imbalance between
reactive oxygen species and endogenous antioxidant
systems (2). It has been stated that reactive oxygen
/ nitrogen species produced in the human body may
reason oxidative damage and this damage is related to
many degenerative diseases (3). Antioxidants play a
critical role in protective the human body against the
damage of ROS (4). Most industrial and trading used

pharmaceuticals are crops of secondary metabolism in
microbial or plant systems (5). Most of the aromatic
and spicy plants comprise chemical compounds that
exhibit antioxidant properties (6). Medicinally used
parts of plants are generally rich in flavonoids, phe-
nolic acids, stilbenes, tannins, coumarins, lignins, phe-
nols and other phenolic compounds (7). They may play
an important role in adsorbing and neutralizing free
radicals, singlet and triplet oxygen quenching or per-
oxides decomposition. Many of these phytochemicals
have important antioxidant capacities associated with
lower rates of human disease and lower mortality rates
(4). About 35.000 of the 350.000 plant species known
to date have been used all the world for medicinal pur-
poses and less than 0.5% of them have been chemi-
cally investigated (5). For this reason, research studies
to understand the effects of medicinal plants on their
metabolism have increased. Apiaceae Lindl. (Umbel-
liferae Juss.) is an important family of flowering plants
with 300-455 genus and 3.000-3.750 species (8).
Members of this family are greatly distributed in tem-
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perate climates (9). The Apiaceae family contains the
majority of bioactive polyacetylenes and in addition to
the well-known medicinal and toxic plants, food plants
such as carrots, celery and parsley (10). The members
of the Apiaceae family have several compounds with
many biological activities. Some of the main features
are apoptosis, antibacterial, hepatoprotective and vaso-
active properties, cyclooxygenase inhibitory effect and
the ability to induce antitumor action (11). The genus
Laserpitium L. (Apiaceae) contains 20 aromatic species
deployed in the northern hemisphere from the Canary
Islands in the west to Siberia and Iran in the East. In
vegetation Europaea, this genus is represented by 14
species. Some greatly deployed species of this genus
such as L. siler L. and L. latifolium L. have been used
in the traditional medicine of some European coun-
tries (12). Laserpitium carduchorum Hedge & Lamond
is an important species that grows endemic in Van
Lake basin (13). In addition to the use of Laserpitium
carduchorum Hedge & Lamond as a spice has been re-
ported to be used in folk medicine to treatment urinary
tract infections in particular (14). In this study, it was
aimed to evaluate selected vitamin (A, E) mineral (K,
Mg) and trace element (Fe, Cu, Zn, Mn) contents of
the Laserpitium carduchorum Hedge & Lamond plant
growing endemic in Van Lake basin.

Materials and Methods

Plant Material

Laserpitium carduchorum plant examples used in the
research were gathered from B9 Bitlis: Kotum (kiigiik-
su) Karz mountains Kerner locality at 2.200 m. Plant
samples were dried in room conditions without expo-
sure to direct sunlight after collection. The identifica-
tion of Laserpitium carduchorum Hedge & Lamond was
carried out by Assoc. Prof. Dr. Fevzi Ozgokge. Laser-
pitium carduchorum Hedge & Lamond plant samples
are kept in Van Herbarium with the code of VANF
F13882.

Vitamin A, E Analysis

Laserpitium carduchorum Hedge & Lamond plant aerial
parts were dried and grinded for Vitamin A (Retinol)
and E (o-tocopherol) determination (15-17). Plant

samples were extracted with a mixture of n-hexane and
ethanol. 1% BHT was added and kept in a dark envi-
ronment for one day. At the end of this period, cen-
trifugation was carried out at 4000 rpm (+4°C) for 10
min. The obtained supernatant was filtered by the help
of whatman filter paper and 0.5 mL of n-hexane was
added. Drying was then performed using nitrogen gas.
The residue in the tubes was dissolved in a methanol
+ tetrahydrofuran mixture. Analyzes were carried out
in Thermo Scientific Finnigan Surveyor model high
performance liquid chromatography (HPLC) and in
amber glass vials on Tray autosampler using PDA ar-
ray detector. Results were expressed as pg g

Determination of Minerals and Trace Elements

The levels of minerals and trace elements of the La-
serpitium carduchorum Hedge & Lamond plant were
measured using dry ashing method (18). 5 g of dry
plant samples were kept in the stove at 105°C for ap-
proximately 4-5 hours. Then 2 mL of ethyl alcohol-
sulfuric acid mixture was adding to the samples taken
from the oven. The temperature of the plant samples
added to the mixture of ethyl alcohol and sulfuric acid
was increased from 250 “C to 550° C. The ash samples
were removed from the furnace and added to the sam-
ples at a 3 N concentration of hydrochloric acid solu-
tion. Analysis of the Fe, Cu, Zn, Mn, K and Mg ele-
ments of the samples, which were adjusted to 12.5 mL
with the final volume of double-distilled water, was
evaluated using the inductively coupled plasma opti-
cal emission spectroscopy (ICP-OES) (Thermo iCAP
6300 DUO). Results were expressed as pg g

Statistical Analysis

The results are expressed as mean * the standard er-
ror of the mean (X+ SEM).The descriptive statistical
analysis was performed by using the SPSS®, version 22
statistical software (SPSS Inc. Chicago Illinois).

Results

Laserpitium carduchorum Hedge & Lamond. vitamin
A and vitamin E levels were evaluated and given in
Table 1 and Figure 1. The vitamin A content of the
plant was 0.61+0.063 pg ¢ and vitamin E levels was



Determination of selected vitamin, mineral and trace element content of Laserpitium carduchorum Hedge & Lamond 475

Table 1. Vitamin A and E levels of Laserpitium carduchorum
Hedge & Lamond.

Sample

Vitamin A (pgg™) Vitamin E(pg g™)

Laserpitium carduchorum

Hedge&Lamond. 0.61 £ 0.063

0.77 + 0.067

LR
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Figurel.Vitamin contents Laserpitium carduchorum Hedge &
Lamond

0.77+0.067 pg g'. Vitamin E levels of the Laserpitium
carduchorum Hedge & Lamond plant was found to be
ina high level.

When the mineral and trace element amounts of the
Laserpitium carduchorum Hedge & Lamond. plant are
evaluated; K (potassium) was 868.83+72.92 g g7,
Mg (magnesium) was 180.77+18.47 pg ¢ and trace
element levels Cu (copper) was 9.59+1.1 pg g, Fe
(iron) was 11.74+2.37 pg ¢, Mn (manganese) was
34.45£5.35 pg ¢! and Zn (Zinc) was 23.69 + 2.46
pg ¢! (Table 2). Mineral and trace element content
was found to be ranked as potassium (K)> magnesium
(Mg)> manganese (Mn)> zinc (Zn)> iron (Fe)> cop-
per (Cu) (Figure 2 and Figure 3).

Table 2. Mineral and trace element levels of Laserpitium
carduchorum Hedge &Lamond.

Minerals and Trace Elements  Laserpitium carduchorum
pgg’ Hedge&Lamond

K 868.83 + 72.92

Mg 180.77 = 18.47

Cu 9.59+1.1

Fe 11.74 + 2.37

Mn 34.45+5.35

Zn 23.69 £ 2.46

LITEY T

|

Figure2. Mineral contents Laserpitium carduchorum Hedge &
Lamond

Tiacs £ lamenis (g9}

Figure3. Trace element contents Laserpitium carduchorum
Hedge & Lamond

Discussion

Medicinal herbs play an important role in tradition-
al medicine and are broadly used up as home remedies.
In recent years has seen a considerable rise in the use of
herbal medicines due to its least side effects, availability
and acceptability to the majority of third-world coun-
tries (19). Today, the use of medicinal plants to weaken
and cure the disease by a lot of people is quite wide-
spread in the world because of its mild properties and
low side effects (20). The plants are abundant in natural
antioxidants such as phenolic compounds tochopherols,
carotenoids and ascorbic acid (21). Epidemiological
studies have shown that the intake of natural antioxi-
dants reduces the risk of many diseases (22). In general,
vitamins such as tochopherols, carotenoids and ascorbic
acid are bioactive components that show protective ef-
fects (23). It has been shown that there is a correlation
between the consumption of fruit in the diet and the
reduction of the risk of chronic disease (24). It has been
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reported that the intake of large amounts of fruits and
vegetables has protective effects against various diseases,
especially cardiovascular diseases (23). Vitamin E acts as
a chain-breaking antioxidant that prevents the spread of
free radical reactions in various disease processes (25).
The concept vitamin A defines a group of retinoid com-
pounds with the biological activity of all-trans retinol.
Vitamin A plays an important role in many physiologi-
cal functions including vision, growth, reproduction, he-
matopoiesis and immunity (26). In particular, vitamins
A and E (a-tocopherol) have been shown as chemopre-
ventive agents for some types of cancer (27). Consid-
ering the important effects on metabolism, Laserpitium
carduchorum Hedge & Lamond vitamin A and vitamin
E contents were 0.61+0.063 pg ¢ and vitamin E con-
tent as 0.77+0.067 pg g’, respectively. Vitamin E con-
tent of the plant was found to be better than vitamin A.
Minerals in general; Ca, Mg, K, Na and P are known as
macro elements and are generally included in anatomi-
cal structures, but they are also in the ionized active form
(28). Trace elements; in living organisms, plants and soil,
low concentrations are defined as molecules (29). Trace
elements have important effects on vital processes for vi-
tality. Many studies have revealed that trace elements are
associated with many diseases (30). The trace elements
that have been extensively studied during the last decade
contain copper (Cu), zinc (Zn), iron (Fe), manganese
(Mn), molybdenum (Mo), boron (B), cobalt (Co), nickel
(Ni) (29). When the minerals are evaluated; Potassium
is the main cation in the intracellular fluid and acts in
the acid-base balance, arrangement of osmotic pressure,
delivery of nerve impulse, muscle contraction, especially
cardiac muscle, cell membrane function and Na+/K+
-ATPase. Potassium is needed during glycogenesis (31).
The Mg mineral is the second dominant component,
which is the co-factor of more than 300 basic metabolic
reactions, including those that produce or utilize the
Mg-ATP complex, an important regulator of cellular
processes in the intracellular compartment. However,
its functionality is related to tissue components, growth
and thermogenesis and tyrosine kinase activity in glu-
cose metabolism (32). Zinc (Zn), which has an impor-
tant take place among trace elements, is widely distrib-
uted in plant and animal tissues and is seen in all living
cells (31). It functions as a cofactor and forms the com-
ponent of many enzymes such as lactate dehydrogenase,

alcohol dehydrogenase, glutamic dehydrogenase, alka-
line phosphatase, carbonic anhydrase, carboxypeptidase,
superoxide dismutase, retinene reductase, DNA and
RNA polymerase. Zn-dependent enzymes are involved
in macronutrient metabolism and cell replication (33).
Manganese (Mn), which is effective in the growth of
skeletal growth, nucleic acids, proteins and hemoglobin,
and the metabolism of lipids and carbohydrates, also has
anti-allergic properties. It acts as a calcium antagonist to
the nervous system and is as effective as Mg” to inhibit
the release of neuromediators into the synaptic area (28).
Copper (Cu), one of the important trace elements, is es-
sential for the development of connective tissue, nerve
coatings and bone. Cu tasks as a reductant in superoxide
dismutase, cytochrome oxidase, lysyl oxidase, dopamine
hydroxylase and many other oxidase enzymes that di-
minish molecular oxygen. The protein is transported by
ceruloplasmin in the organism (34). Iron (Fe) is required
for electron transfer reactions, , binding and transport of
oxygen, gene regulation and cell differentiation and ar-
rangement of cell growth. Iron is a crucial component of
enzymes that produce peroxide and nitrous oxide (35). In
our study we evaluated Laserpitium carduchorum Hedge
& Lamond. The mineral levels of the plant were found
as K (potassium) 868.83+72.92 pg ¢!, Mg (magnesium)
180.77+18.47 pg g respectively and trace element lev-
els were found as Cu (copper) 9.59+1.1 pg ¢, Fe (iron)
11.74£2.37 pg ¢, Mn (manganese) 34.45+5.35 pg ¢,
Zn (Zinc) 23.69+2.46 pg g respectively. It was found
that the plant was rich in potassium and magnesium and
was also very good in manganese and zinc content. Lit-
erature records show that studies related to the Laserpiz-
ium carduchorum Hedge & Lamond which is endemic to
Lake Van basin are very limited. In some studies the es-
sential fatty acid components of the plant was reported
to be in good level. It has been reported that the phenol
ingredient of the plant and its antioxidant capacity are
high. Again Laserpitium carduchorum Hedge & Lamond
essential oil content and extract of the plant was report-
ed to have antimicrobial activity (14). There is no study
on the vitamin and mineral content of the Laserpitium
carduchorum Hedge & Lamond. In this sense, the study
is very important. When the studies about different
types of Laserpitium are evaluated; two different types
of endemic Laserpitium have a good chemical content
and have a cytotoxic effect. Again, two different types of
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Balkan endemic Laserpitium species have been found to
have good essential oil content and have antinociceptive
and anti-dementia effects (36, 37). Laserpitium gargani-
cum has been reported to show strong antifungal activity
(38).

As a result; The endemic species Laserpitium car-
duchorum Hedge & Lamond plant vitamin E content
is higher than vitamin A content, the plant is exam-
ined in the mineral (K, Mg) and trace element (Fe, Cu,
Zn, Mn) levels and is found to have good K (potas-
sium), Mg (magnesium), Mn (manganese), Zn (zinc)
content. These results are thought to be a reference to
future studies.
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