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Summary. 4im.: Dysphagia can directly affect one’s food intake, leading to weight loss and malnutrition.
This study aimed to investigate the association of dysphagia with nutritional status in elderly persons. Mezh-
ods: This was a descriptive and cross-sectional study including case and control groups. It was conducted in the
Hacettepe University Hospitals in Turkey between April 2015-2016. The research sample comprised volun-
teers aged >65 years who met the study criteria. The study included 55 elderly persons with dysphagia (49.1%
male) and 62 without dysphagia (38.7% male) in Hacettepe University Hospitals. The dysphagia risk was
evaluated with the Eating Assessment Tool. The dietary intake was recorded by 24-hour dietary recall and an-
thropometric measurements (body weight and hand-grip strength in kilograms; height, waist circumference
and mid upper arm circumference in centimeters; and triceps skinfold thickness in millimeters). Study data
were evaluated with the statistical program SPSS 23.0. Results: The body weight, body mass index and waist
circumference were greater in the control group than the dysphagic males. The mid upper arm circumference,
hand-grip strength and muscle area were greater for both genders in the control group than the dysphagic
group. According to the Mini Nutritional Assessment, the percentages who were malnourished or at risk of
malnutrition were 49.1% and 45.4%, respectively in the dysphagic group, and 9.7% and 41.9% respectively in
the control group. In both groups, the vitamin B,, niacin, folate, calcium, magnesium and zinc intake were in-
adequate according to RDA. In addition, in the dysphagic group, the daily intake of energy, fiber, vitamins B;,
B., By, niacin, folate, calcium, magnesium, iron and zinc was found to be inadequate according to the RDA.
Conclusion: Dysphagia has a great impact on the nutritional risk and malnutrition and also may be responsible
for nutritional deficiencies in elderly persons because nutritional deficiencies are common comorbidities of
dysphagia in this age group, regular nutritional monitoring should be part of the geriatric care plan.
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decreased digestive motility; decreased absorption; loss
of taste, smell, and appetite; tooth loss; use of dentures;

Malnutrition is a serious health problem in elderly
persons. It leads to a decreased functional capacity and
quality of life and an increased risk of infection and
longer stays in the hospital. Furthermore, it is a predic-
tor of morbidity and mortality. In elderly persons, many
physiologic factors affect the nutritional status, including

and chewing and swallowing difficulties (1). Dysphagia,
a symptom that can be directly related to the nutritional
status, is the inability to swallow food due to any disorder
affecting the pathway from the mouth to the stomach or
due to the loss of coordination of the swallowing mus-
cles (2). Dysphagia is sometimes an isolated disorder,
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although it may also develop in association with other
diseases. The prevalence rates reported by different stud-
ies vary widely, from 5% to 72% of community-dwelling
elderly individuals (3) and 40% to 68% of elderly nursing
home residents (4). Age-related changes, such as an in-
crease in the amount of connective tissue in the tongue,
a loss of dentition and a reduced masticatory strength
and pressure of the tongue can be causes of dysphagia
(5). In persons 65 years of age and over, although there
are no significant changes in oromotor skills, oral phase
problems are common (6). With aging, saliva production
is reduced and disorders of jaw strength, loss or deficien-
cies of the teeth and fat-phase connections of the tongue
affect the oral phase (7). Oral abnormalities (e.g., dif-
ficulties in ingesting food or controlling and delivering a
bolus relative to swallowing initiation) were seen in 63%
(6). Pharyngeal phase abnormalities are clinically impor-
tant for swallowing, and despite the preservation of mus-
cle activities, pharyngeal swallowing may be delayed in
healthy elderly persons compared with younger people
(8,9). The number of studies on nutritional status and
dysphagia in the literature is limited; studies in stroke
patients are more common. Smithard et al. (10) studied
acute stroke patients and reported a poorer nutritional
state in patients with dysphagia. Another study showed
that vitamin E and magnesium levels were significantly
lower in individuals with swallowing difficulties, (11) and
yet another study showed that dysphagia was associated
with a greater likelihood of malnutrition (12). However,
no articles have reported on such interactions in elderly
persons in Turkey. Associations among the presence of
dysphagia, the nutritional status and anthropometric
measurements have not been evaluated in elderly per-
sons. Therefore, the aim of this study was to investigate
the effect of dysphagia on the nutritional status in elderly
persons. This will be useful for the preparation of person-
alized nutrition plans for elderly persons and the provi-
sion of nutritional support in cases of need.

Material and methods
Study design and selection of participants

This was a descriptive and cross-sectional study
including case and control groups. It was conducted in

the Hacettepe University Hospitals in Turkey between
April 2015-2016. The research sample comprised vol-
unteers aged >65 years who met the study criteria.

While benefiting from the results of the previ-
ous studies, we estimated that a total of minimum 55
elderly persons with dysphagia and without dyspha-
gia would be needed to detect a difference between
groups, with a two-tailed o of 0.05 and a (1-) of 0.80,
and the power analysis was statistically calculated us-
ing NCCS PAS 11 program. One hundred seventeen
individuals voluntarily participated in this study: The
study population consisted of 55 volunteer elderly
persons with dysphagia (27 male and 28 female) and
62 volunteer elderly persons (24 male and 38 female)
without dysphagia.

Data on demographic characteristics, comorbidi-
ties and the presence of malnutrition were obtained by
interview and examination.

Evaluation of dysphagia

The dysphagia risk was evaluated by the Eating
Assessment Tool (EAT-10). Belafsky et al. (13) devel-
oped the 10-item questionnaire for dysphagia screen-
ing. Each item is scored from O to 4, with a score of
0 indicating no problem and a score of 4 indicating
a severe problem. An EAT-10 score of 3 or higher is
abnormal and indicates the presence of swallowing
difficulties. The EAT-10 was translated into Turkish
and was determined to be reliable and valid (14).

Dietary assessment and mini nutritional assessment

Food intake was assessed by 24-hour recall di-
etary records maintained for 1 day by using a pho-
tographic atlas of the food portion size (15). The
Nutrient Database (BeBIS, EBISpro for Windows,
Willstaett, Germany; Turkish Version, BeBiS 7) was
used to determine the daily energy and nutrient in-
take, and the results were compared with the Turkish
recommended daily (or dietary) allowance (RDA) ac-
cording to the age and gender Dietary Guidelines for
Turkey (16). A nutrient intake below two thirds of the
RDA (67%) was considered low. Nutritional screening
was performed with the Mini Nutritional Assessment
(MNA) (17).
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Anthropometric measurements

Anthropometric measurements (body weight and
hand-grip strength in kilograms; height, waist circum-
ference and mid-upper arm circumference in centim-
eters; and triceps skinfold thickness in millimeters) of
the elderly persons were taken according to the stand-
ard procedures (18). The body mass index was calculat-
ed as the body weight (kg)/height (m)* for each person
(18). The triceps skinfold thickness was measured in
triplicate on the left side of the body to the nearest
0.1 mm with the Harpenden skinfold caliper (Hol-
tain Ltd, Brynberian, Pembrokeshire, Wales) (18). The
hand-grip strength was assessed using a hand-grip test
instrument with a dynamometer (Holtain Ltd) and
was measured in kilograms with a 0.1-kg resolution.
The dominant and non-dominant hands were meas-
ured twice, and the averages were calculated and re-

corded in kilograms (18).

Statistical analysis

Study data were evaluated with the statisti-
cal program SPSS 23.0 (Statistical Package for
the Social Sciences, Inc.; Chicago, Illinois, United
States). Quantitative variables were expressed as the
mean+SD (standard deviation), and differences were
analyzed by the student’s t-test or Mann-Whitney
U-test, as appropriate. Categorical data were ex-
pressed as the frequency (percentage), and differenc-
es were analyzed using the Fisher’s exact test (when
including any expected value < 5) or the chi-square
test. The results were reported with a 95% confidence
interval, and P < .05 was considered statistically sig-
nificant.

Ethical aspects of the study

Written approval to use the document was se-
cured, and ethical approval was obtained from the
Noninvasive Clinical Research Ethics Committee
(Approval number: GO 15/265) at Hacettepe Uni-
versity. Written and verbal informed consent was ob-
tained from all subjects.

Results

General characteristics of the participants are
given in Table 1. Demographic variables, includ-
ing sex, marital status, residence (i.e., whether the
participant was living with family), education status
and total education time, were found to be similar in
both groups (P > .05). In the dysphagic group, all of
the participants had other comorbidities. The most
common diseases in the dysphagic group was neuro-
logical disorders 58.2% (Table 1). According to the
MNA, the percentages of elderly persons who were
malnourished were 49.1% in the dysphagic group
and 9.7% in the control group and the percentages
at risk of malnutrition were 45.4% in the dysphagic
group and 41.9% in the control group (P < .05).

Anthropometric measurements

The BMI and WC values were higher for males in
the control group than males in the dysphagic group (P
< .05) (Table 2). Also, MUAC, muscle area and hand-
grip strength were higher in both males and females in
the control group than the dysphagic group (P < .05).

Dietary energy and nutrient intake

The mean daily intake of energy and other nu-
trients is given in Table 3. In the dysphagic group,
the daily intake of energy, vegetable protein, MUFA,
carbohydrate, fiber, vitamins E, Bi, and Bg niacin,
folate, magnesium and iron was found to be lower than
in the control group for both men and women (P <
.05). In both groups, the vitamin B, niacin, folate, cal-
cium, magnesium and zinc intake according to RDA
was inadequate. In the dysphagic group, the daily in-
take of energy, fiber, vitamins B, B,, B¢, niacin, folate,
calcium, magnesium, iron and zinc was found to be
inadequate according to the RDA (Table 3).

In the dysphagic group, the mean consumption
of bread and foods made from cereal crops, vegetables
and fruits for both men and women and the sweets
consumption for men were found to be significantly
lower than in the control group (P < .05) (Table 4).



4 Progress in Nutrition 2021; Vol. 23, N. 1: ¢2021038

Table 1. General Characteristics of Elderly

Dysphagic Group (n:55) Control Group (n:62) P value
n (%) n (%)
Sex 0.270
Male 27 (49.1) 24 (38.7)
Female 28 (50.9) 38 (61.3)
Age (years)' 71.01+7.27 72.29+6.8 0.867
Marital status 0.388
Single - 2(3.2)
Married 39 (70.9) 41(66.1)
Divorced 16 (29.1) 19 (30.6)
Residential dwelling 0.980
Living alone 4(7.3) 12 (19.4)
Together with a family member 51(92.7) 50 (80.6)
Educational status 0.238
None 10 (18.2) 14 (22.6)
< High school 27 (49.0) 28 (45.2)
High school 6 (10.9) 9 (14.5)
Postgraduate or higher 12 (21.8) 11 (17.7)
Total education time (year) " 9.29+4.53 9.28+4.09 0.085
Co-morbidities®
Neurological diseases 32 (58.2) 14 (22.6) 0.340
Stroke 18 (32.7) - 0.023*
Cardiovascular diseases 16 (29.1) 20 (30.2) 0.687
Diabetes Mellitus 16 (29.1) 28 (54.2) 1.00
Hypertension 30 (50.0) 43 (69.4) 0.004*
ALS 10 (18.2) - 0.023*
Hyperlipidemia 10 (18.2) 25 (40.3) 0.104
MNA Score <0.001*
24-30 Normal nutritional status 3(5.5) 30 (48.4)
17.5-23.5 At Risk of malnutrition 25(45.4) 26 (41.9)
<17 Malnourished 27(49.1) 6(9.7)
* p<0.05, "Mean+SD, * Values calculated more than one disease or supplement in the same patient.
MNA: Mini nutritional assessment, ALS: Amyotrophic Lateral Sclerosis
Table 2. Anthropometric Measurements of Elderly
Dypshagic Group (n:55) Control Group (n:62)
Male Female Male Female P'value P2value
x+SD xxSD xxSD x+SD
Body weight (kg) 67.88+12.78 62.47+15.27 72.79+13.90 76.6+£20.20 0.003* 0.197
Height (cm) 168.29+8.17 155.39+6.71 167.41+7.40 152.81+8.20 0.179 0.690
BMI (kg/m?) 24.25+4.08 25.85+5.94 25.82+3.99 33.1+8.37 <0.001* 0.174
WC (cm) 95.92+10.07 97.07+17.20 100.22+12.92 109.07+15.26 | 0.004* 0.188
MUAC (cm) 25.81+3.03 29.01+4.10 29.27+4.17 32.76 +5.88 0.005* 0.001*
TSFT (mm) 7.14 + 2.86 13.16 + 4.81 8.69 + 3.89 14.12 + 4.85 0.430 0.109
Muscle area 36.1 +10.57 4542 +12.74 46.94 + 16.19 59.42 + 24.03 0.007* 0.006*
Handgrip strength (kg) 20.55 £9.76 13.07 +5.59 29.86 + 6.96 17.64 + 4.73 0.001* <0.001*

*p<0.05, P! male, P* female: p value of dysphagic and control group

BMI: Body mass index, WC: Waist circumference, MUAC: Mid-upper arm circumference, TSFT: Triceps skin fold thickness.
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Discussion

It is important to perform an accurate assessment
of the nutritional status in order to generate a meticu-
lous nutritional plan and program for an elderly per-
son. This study is the first cross-sectional study to assess
differences in the nutritional status of elderly persons
with and without dysphagia in Turkey. Studies across a
range of settings support this finding, with a consistent
link reported between the dysphagia risk and a poor
nutritional status (19,20). Dysphagia affects nutrition,
but it is observed independently of malnutrition (19).
Dysphagia is directly associated with a risk for nutri-
tional deficiencies so the population with dysphagia is
more prone to malnutrition than the risk of malnutri-
tion (21). In this study, malnutrition was found to be
49.1% of persons in the dysphagia group and 9.7% of
persons in the control group (P < .05) (Table 1). In
spite of the higher percentage of persons with a nor-
mal nutritional status in the control group, according
to the MNA, the risk of malnutrition, based on per-
centages, was similar in the two groups. Because aging
without dysphagia is also a factor that can lead to a risk
of malnutrition. It is well known that many factors,
such as dental issues, taste or smell loss, dietary restric-
tions, intake of medications, presence of dementia or
depression, a limited income and reduced social con-
tact, affect the nutritional status in elderly persons (1).
Therefore, the risk of malnutrition increases in healthy
elderly persons, as well.

In general, dysphagic elderly persons consumed
less food than the control group (Table 4). The con-
sumption of bread and foods made from cereal crops,
such as rice, pasta and noodles, which are basic foods
of Turkish people, was significantly less in the dys-
phagic group than the control group (P < .05). In the
control group, the mean daily consumption of vegeta-
bles and fruits was found to be more than the 400 g
recommended by the RDA. The daily consumption of
vegetables and fruits was significantly lower in the dys-
phagic group than the control group for both genders
(P < .05). The daily consumption of sweets by men was
found to be higher in the control group than the dys-
phagic group (P < .05). This could explain the higher
energy intake of the control group. Consequently, the
energy and nutrient intake and the mean percentage

of meeting the daily energy and other nutrient re-
quirements, according to the RDA, were found to be
higher in the control group than the dysphagic group
in general (Table 3). Milk and dairy product con-
sumption was inadequate in both groups, leading to
low levels of calcium. The intake of energy, vegetable
protein, MUFA, carbohydrate, fiber, vitamins E, B,
and B niacin, folate, magnesium and iron was found
to be significantly lower in the dysphagic group than
the control group for both sexes (Table 3). In the dys-
phagic group, the daily intake of energy, fiber, vitamin
B,, vitamin B,, niacin, folate, calcium, magnesium,
iron and zinc was found to be inadequate according
to the RDA. The difficulty in swallowing of dysphagia
reduces oral feeding and may result in nutritional defi-
ciencies. It is important when starting with a diet and
treatment to ensure that all nutrients included in the
diet for persons with dysphagia. Using oral and enteral
supplements between meals contributes to improving
the nutritional status (20).

Anthropometric measurements are indicators of
inadequate nutritional status. The dysphagic males had
lower body mass index scores than the control group (P
< .05) because the daily intake of nutrients decreased
owing to dysphagia. The WHO’s body mass index clas-
sification recommends that it is better for an elderly
person to be overweight, within an acceptable range of
values, than of normal weight or underweight. Over-
weight elderly persons can maintain adequate nutrient
reserves and can therefore cope better with the acute
effects of illnesses and recover faster from them (22).
In the dysphagic and control groups, the mean body
mass index values were 24.3+4.08, 25.9+5.94 kg/m?
and 25.82+3.99, 33.1+8.37 kg/m? for males and fe-
males, respectively (Table 2). These values were not
lower than a body mass index of 22 kg/m?, which is the
cutoff point for malnutrition in elderly persons (23). It
is known that the rate of sarcopenic obesity increases
with aging in persons around the world. A waist cir-
cumference of 102 cm and over for males and 88 cm
and over for females is an indication of a high risk for
chronic diseases and metabolic complications and for
excessive abdominal adiposity (18). In general, in this
study, male participants were found to be at low risk
for such disorders and female participants were found

to be at high risk. A study conducted by Popman et al.
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Table 4. Daily Consumption of Food Groups in Elderly

Dysphagic Group (n:55) Control Group (n:62)
Male Female Male Female

x+SD x+xSD xxSD x+SD P'value | P?value
Milk and dairy products (g) 134.63+140.62 141.25+152.44 129.39+97.03 120.54+105.16 0.426 0.842
Meats (g) 32.63+84.69 47.14+£113.94 32.66+65.79 33.10+£57.99 0.778 0.543
Eggs (g) 27.59+31.78 29.10 £ 35.35 32.32+70.71 26.29 + 42.42 0.455 0.914
Pulses and nuts (g) 5.18+13.84 6.07£14.48 18.72+34.48 14.43+23.86 0.089 0.220
Bread and cereal (g) 68.95+49.96 66.42+43.88 140.84+82.34 137.09+83.34 0.001* <0.001*
Vegetables and fruits (g) 177.03£190.37 256.60+249.87 | 513.40+£439.40 | 532.18+287.29 0.001* <0.001*
Fats and oils (g) 25.50+18.63 31.08+21.02 37.84+29.81 38.97+30.81 0.077 0.249
Sweets (g) 8.35+17.79 8.37+15.55 17.32+24.49 6.71£9.77 0.019* 0.988

*p<0.05, P' male, P* female: p value of dysphagic and control group

(24) showed that nutritional risk was positively cor-
related with a low body mass index and hand-grip
strength and negatively correlated with a dysphagia
risk. In normal individuals, the age-related loss of
muscle mass is associated with a reduction in muscle
strength. This decrease involves the muscles that sup-
port swallowing, such as those found in the lips, tongue
and cheeks (25). The hand-grip strength is usually used
to assess the muscle strength in clinical situations (26).
Several studies have shown that the masticatory abil-
ity was significantly related to the muscle strength of
the body and that dysphagia was associated with the
hand-grip strength (27). Moriya at al. (26) showed that
a self-assessed masticatory ability was significantly re-
lated to the hand-grip strength. Studies have shown
that the hand-grip strength was significantly lower in
dysphagic persons (28,29). A decreased skeletal muscle
mass, including a decreased pharyngeal muscle mass,
affects the swallowing ability (30). In this study, the
dysphagic group had a lower mid-upper arm circum-
ference, muscle area and hand-grip strength than the

control group (P < .05) (Table 2).
Limitations of the study

The present study had several limitations. This
study design was cross-sectional. Therefore, it was
not possible to generate any statements on causation,
and neither could we exclude the possibility of reverse
causation. Longitudinal or interventional studies are
required to determine causal relationships between the

nutritional status, anthropometric measurements and
dysphagia in elderly persons.

In conclusion, the presence of dysphagia had a
great impact on the nutritional risk and presence of
malnutrition, and it also may be responsible for nu-
tritional deficiencies in elderly persons. Therefore, the
knowledge about changes in the nutritional status that
may occur with a diagnosis of dysphagia will be useful
not only for solving nutritional problems but also for
obtaining a better clinical outcome. For this reason,
the nutritional status should be evaluated in patients
and multidisciplinary nutritional therapy should be
planned. In this period of decreased oral intake of
nutrients, the use of oral or enteral supplements or
oral preparations is important in terms of preventing
morbidity and mortality and increasing the quality of
life in elderly persons. In addition, it may be useful to
repeat the nutritional assessment at certain intervals
to determine the effectiveness of the nutrition.
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