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Summary. Introduction: The aim of this research was to evaluate the relationship among glomerular filtra-
tion rate, nutrition and activities of daily living performance in Chronic Kidney Disease patients receiving 
homecare services. Materials and Method: We conducted a retrospective examination of the Sisli Hamidiye 
Etfal Training and Research Hospital’s Homecare records for 2016. 345 patients were included. Glomerular 
filtration ratewas calculated using a simplified version of the Modification of Diet in Renal Disease. Mini-
Nutritional Assessmen scores were used for nutrition. Barthel Index scores were used to identify activities of 
daily living. P values of ≤0.05 were considered statistically significant. Results: 225 women (65.2%) and 120 
men (34.8%), were included. Mean value ofGlomerular filtration rate  was 60.83 ± 17.10 ml/min/1.73 m2. 
Mini-Nutritional Assessmen test mean was 19.66 ± 4.97. Barthel Index of the study group was 30.39 ± 28.99. 
A statistically significant correlation was found between glomerular filtration rateand the Barthel Index(p 
= 0.022). When glomerular filtration ratedecreased, Barthel Index scores decreased. As Mini-Nutritional 
Assessmen scores decreased, glomerular filtration rate values also decreased (p = 0.029). Barthel Index and 
Mini-Nutritional Assessmen were also related (p = <0.001). Conclusion: In primary care, elderly individu-
als (especially those receiving homecare services) should undergo assessment of activities of daily living and 
nutritional status. Patients with Chronic Kidney Disease were at risk for malnutrition and dependence on 
activities of daily living.
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O r i g i n a l  a r t i c l e

Introduction 

Chronic kidney disease (CKD) is defined as 
kidney damage and/or decreased kidney function, as 
expressed by a minimum 3-month history – with or 
without a fall in glomerular filtration rate (GFR), re-
gardless of cause (1). It frequently manifests as a com-
plication of chronic diseases and considerably influ-
ences morbidity and mortality. In a study in Turkey, 
CKD was seen in 15.7% of patients who appliedfor 
any complaint (2). Evaluation of three years of Cana-

dian homecare data revealed that the most frequent 
chronic illness was chronic renal disorder (3). Also 
many complications associate with CKD like anemia, 
hyperlipidemia, nutrition problems, osteodystrophy 
and cardiovascular risks.

Nutrition is a critical issue in CKD patients.  In 
a study, the incidence and severity of malnutrition in-
creased in relation to the degree of renal function loss 
and were predictive of one-year mortality (4). Many 
mechanisms were suspected to be the cause of mal-
nutrition. In a study indicated that low acyl-ghrelin 
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levels, accompanied with high levels of TNF-α and 
IL-6, may be implicated in loss of appetite and poor 
nutritional status in CKD patients (5). In another 
study, as patients progress through the stages of CKD, 
nutritional requirements are altered and metabolism 
of protein, water, salt, potassium, and phosphorous 
are affected. These changes lead to ineffective energy 
generation despite adequate intake of protein, carbo-
hydrate substrates; all were cause malnutrition(6).So 
identifying inadequate nutritional status in CKD pa-
tients is very important. 

Malnutrition not only affected mortality but also 
showed that the ability to perform basic activities of 
daily living (ADLs) decreased(7). CKD can affect the 
ability to perform ADLs because of complications of 
the disease, such as anemia and hypoproteinemia.So 
determining of  ADLs and nutrision status will be 
usefull for CKD patients to effect mortality and mor-
bidity.

Therefore we can say that CKD patients have a 
risk for malnutrision and bad ADLs .CKD is more fre-
quent in homecare patients because of the age  group 
was old and had complicated more than one illnesses. 

The specific aim of this research is to evaluate the 
relationship among GFR, nutrition and ADL perfor-
mance in CKD patients receiving homecare services.

Materials and Methods

Sample
A retrospective evaluation of SisliHamidiyeEtfal 

Training and Research Hospital’s Homecare records 
between 01.01.2016 – 31.12.2016 were used as data.

Exclusion Criteria:
•	 Patients	with	end-stage	CKD,	
•	 Patients	who	were	unconscious	or	bedridden,
•	 Patients	diagnosed	as	malnutrition	secondary	to	in-

testinal inflammatory disease or operation
•	 Patients	 for	 whom	 inadequate	 information	 was	

available.

Inclusion Criteria:
•	 Patients	who	were	CKD	(except	end	Stage	CKD),
•	 Patients	who	were	not	unconscious	or	bedridden,	

•	 Patients	who	were	not	have	any	disease	or	operation	
that cause malnutrition,

•	 Patients	 who	 have	 the	 records	 of	 BI,	 MNA	 and	
GFR in files in the same visit.

Ethics Statement
Before collecting data, research approval was ob-

tained from the Ethics Committee of SisliHamidiyeEt-
fal Training and Research Hospital (Date: 04.04.2017 
/ Number: 1492). The investigation conformed to the 
principles outlined in the Declaration of Helsinki. The 
researcher provided information from SisliEtfal Train-
ing and Research Hospital Homecare Unit.

Instruments
Data were collected from the files of SisliEtfal 

Training and Research Hospital Homecare Unit.
4 parts was recorded:
1-Demographic information: 
Age, Gender were noticed.
2- Glomerular Filtration Rate (GFR): 

GFR was calculated using a simplified version of 
the Modification of Diet in Renal Disease (MDRD) 
formula.GFR≥90 ml/min/1.73 m2 and GFR<15 ml/
min/1.73 m2 were excluded from study.Patients were 
separated into two groups according to GFR;Patients 
whose GFR was between 60–89 ml/min/1.73 m2 
(CKD Stage 2) were classified as Group 1 and those 
whose GFR was <60 ml/min/1.73 m2 (CKD Stages 3 
and 4) were classified as Group 2. 
3- Mini-Nutritional Assessment(MNA):

To identify the nutrition status, Mini-Nutritional 
Assessment (MNA) test was used. The MNA was first 
developed in 1991 and published in 1994 in Nutrition 
Reviews (8). It is an 18-item questionnaire that incor-
porates anthropometric measurements, dietary intake 
and global and self-assessment components. 

We used the Mini-Nutritional Assessment (MNA) 
test as a screening tool for malnutrition. In MNA, Mal-
nutrition Indicator Score cut-off points were as follows:
•	 24–30 points: normal nutritional status
•	 17–23.5 points: at risk of malnutrition
•	 less than 17 points: malnourished
4-Barthel Index (BI):

To identify ADLs, BarthelIndex(BI) was used. 
The Barthel Index has also been used to examine ADL 
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performance in geriatric patients since 1955. In 1955; 
the acute care hospitals in Maryland have used the 
Barthel Index to assess patients’ ability to complete 
ADLs (9). 

The index assesses the following ten items: pres-
ence or absence of fecal and urinary incontinence; help 
needed with grooming; toilet use; feeding; transfers 
(e.g. from chair to bed); walking; dressing; climb-
ing stairs; and bathing. The Barthel Index scores are 
expressed as multiples with a range of 0 (completely 
dependent) to 100 (independent for basic ADLs). 
Higher scores were reflective of a higher degree of in-
dependence.
In the Barthel Index:
•	 0-20 point: totally dependent
•	 21-60 point: high-level dependent
•	 61-90 point: mid-level dependent
•	 91-99 point: low-level dependent
•	 100 point: totally independent
Take care of the patient’s GFR, MNA and Barthel In-
dex datas were from the same visits.

Data Analysis
To analyze the data obtained in the study, de-

scriptive  statistics  (number  and  percentage  distribu-
tion,  means,  standard  deviations)  were  calculated 
first. Our study featured an abnormal distribution (p < 
0.001) according to Shapiro–Wilk test. Consequently, 
the Mann–Whitney U-test was used to compare the 
two groups. Chi-square was used to explore goodness 
of fit.Spearman Correlation Analysis was performed 
to determine the level and direction of the relationship 
between the dependent and independent variables. 
Linear regression was performed to show the correla-
tion is strong.P values of ≤0.05 were considered statis-
tically significant.

Results

A total of 1105 patient visits were noted through-
out the year. After exclution;  total of 345 patients, 225 
women (65.2%) and 120 men (34.8%), were included 
in our study sample. Age mean of the total sample was 
81.47 ± 9.26 and mean value of GFR was 60.83 ± 17.10 
ml/min/1.73 m2. MNA test mean was 19.66 ± 4.97. 
Barthel Index of the study group was 30.39 ± 28.99.

The distribution of gender, GFR, MNA and BI 
values are displayed in Table 1 and Figure- 1. Age, 
MNA, the Barthel Index and gender were not re-
lated according to student t test (p = 0,151; 0.434; 
0.204). Although women’s age mean were older than 
men ; women’s BI and MNA were better than those 
observed in men. Only men’s GFR means was good 
from womens and there was a significantregression be-
tween gender and GFR(r2=0,28; p = 0.002).This will 
not show only the relation between gender and GFR 
but also will show the relation between age and GFR. 
Smilarly with this according to our study there was a 
negative correlation and significantregression between 
GFR and age (r2=0,20; p = 0.009). 

Table 1. Mean and median values of age, MNA Scores, GFR and Barthel Index regarding gender

WOMEN MEN P

Median (25%-75%) Median  (25%-75%)

GFR 59 (46-72) 66(52,8-77.75) 0.001

Age 84(78-87.5) 82(73-88) 0.151

MNA 20.5(17.5-23.5) 20.5(16-23.5) 0.434

Barthel ındex 35(0-50) 30(0-50) 0.204

Figure 1. The distribution of gender and GFR, MNA, MNA-
SF,BI values
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According to MNA,  25.2% (n = 87) of the study 
group were malnourished and 52.8% (n = 182) were at 
risk of malnutrition. According to BI, 2.3% (n = 8) were 
totally independent; 2% (n = 7) were low-level depen-
dent, 8.7% (n = 30) were mid-level dependent, 42.4% 
(n = 146) were high-level dependent; and 44.6% (n = 
154) were totally dependent. Although MNA and BI 
increased with age, there was no relationship between 
age, MNA and Barthel Index scores (p = 0.506; 0.134). 

A statistically significant correlation was found 
between GFR and the Barthel Index (p = 0.022). 
When GFR decreased, BI scores decreased (indicat-
ing increased dependence). As MNA scores decreased 
and nutrition worsened, GFR values also decreased(p 
= 0.029). BI and MNA were also related (p = <0.001)

Regarding GFR Groups, 182 (52.8%) patients 
were classified as Group 1 and 163 (47.2%) as Group 
2. Group characteristics are displayed in Table 2. Age 
and GFR distrubutions were statistical significance 
(p = 0.004; p=0.00). Although nutrition and ADLs 
were worse in group GFR < 60 ml/min/1.73 m2;  there 
were no significant differences between two groups 
(p=0.212;0.067). 

Discussion

According to the Turkish Statistical Institute 
(TSI), the elderly population was 6,651,503 in 2016, 
representing 8.3% of the entire population. Males 
comprised 43.9%, and females 56.1% (10). As exhib-
ited in the general population, women comprised a 
greater percentage of our study cohort than men, which 

is expected given that life expectancies are greater for 
women than men. 

A previous study in the USA revealed the preva-
lence of stage 1–4 CKD to be 13.1% (11). In Turkey, it 
was 15.7% (and observed mostly in women) (2). In our 
study, the relationship between age, gender and GFR 
was statistically significant and the female GFR were 
worse than those of the men (r2=0,28; p = 0.002) ; age 
was negatif related with GFR (r2=0,20; p = 0.009)and 
also women were older than men. This may be attrib-
utable to longer life expectancy in women, along with 
lower GFR as the complications of aging and chronic 
diseases manifest in the elderly. Conversely, younger 
women have an increased risk of urinary tract infec-
tions, a potential cause of CKD in adults and may 
cause this difference in elderly(12).

Progressive lowering of GFR can occur, inde-
pendent of overt pathology in the elderly (13). In our 
study, GFR decreased as age increased.

In our study, women’s nutrition was better than 
that of men but this did not rise to the level of sta-
tistical significance. In a 1999 study, having cooking 
skills enabled people to prepare meals, but may also 
have provided a degree of knowledge about ready-pre-
pared meals. Traditionally, shopping for preparing and 
cooking food has been primarily the responsibility of 
women, with many older men never having mastered 
the art of cooking (14). Similarly, although the Barthel 
Index and gender were not related; women were more 
independent then men.

In a study performed in Ankara on elderly indi-
viduals, 5% were malnurished and 67% were at risk of 
malnutrition (15). A 2006 review of literature revealed 

Table 2. The relations between gender, age, MNA, MNA-SF, BI and GFR groups

Group 1
(GFR89-60 ml/min/1.73 m2)

Group 2
(GFR < 60 ml/min/1.73 m2 )

p

N % N %
Gender

Female
Male

105
77

57.7
42.3

120
43

73.6
26.4

0.002

Median Median P

Age 82(74-87) 85(78-90) 0.004

MNA 20.50(17-24) 20.25(16-23) 0.067

Barthel index 30(0-50) 30(0-50) 0.212
GFR 74.5(66-83) 47.6(38-54) 0.000
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a similar pattern in out-patients and elderly individuals 
receiving home care (25 studies, n =3119 elderly), the 
prevalence of malnutrition was 9%and an additional 
45% were at risk of malnutrition(16). Another study in-
cluding 1,834 adults with predialysis CKD and protein-
energy wasting found prevalences of 2.2%, 4.4%, 8.3%, 
6.2%, 15.6% and 24.6% in CKD stages 1, 2, 3a, 3b, 4 
and 5, respectively (17). In our study, 25.2% (n = 87) of 
our patients were malnourished and 52.8% (n = 182) 
were at risk of malnutrition. Our percentage is higher 
than other studies because the GFR of our study group 
was <90 ml/min/1.73 m2 or low economic level of our 
study group.

There was a relation between GFR and MNA(p 
= 0.029).  Nutrition is a very important consideration 
in CKD patients. Dietary metabolites are closely re-
lated to CKD progression (18), and CKD progression 
improves when nutrition improves (19). In our study, 
nutrition worsened with decreased GFR values. This 
may occur secondary to reduced protein and energy 
intake and lost protein with albuminurea in those with 
CKD. The degree to which appetite is lost is associated 
with decreases in GFR.

But when patients were separated in two groups 
according to GFR. MNA score was good in GRF 
60–89 ml/min/1.73 m2;however, this did not rise to the 
level of statistical significance. This may occur as a result 
of secondary (comorbid) diseases with CKD effects.

There were many studies about the relation be-
tween GFR and ADLs. In a study; GFR category and 
Barthel Index are independent risk markers for survival 
in older rehabilitation patients (20). This underscores 
the importance of observing and measuring ADLs in 
the elderly. In another study there was no relationship 
between the Barthel Index and the disability severity 
in CKD patients (21). This shows that there was no di-
rect relation or there were some secondary things that 
effect the relation between GFR and BI. In our study, 
GFR and BI were related. But when we separated 
the patients in to two groups according to GFR level, 
there was no relationship between the BI and GFR 
groups. This may be because ADLs are multi-factorial 
and homecare patients frequently exhibit many other 
comorbid diseases, with CKD.
In a study said that BI can help patients at risk of mal-
nutrition (22). In another; nutritional status, according 

to MNA, is related to ADL performance in geriatric 
patients (23). There was a strong relationship between 
MNA and the Barthel Index in our study too. De-
creases in the MNA indicate increases in functional 
dependence.

Conclusions

Malnutrition is an important risk factor for CKD 
patients. MNA may help identify CKD patients who are 
malnourished or at risk of malnutrition. ADLs and GFR 
were related according to the Barthel Index. In elderly as 
the malnutrition increases also the GFR value increases 
and daily activities decrease. BI may be useful for deter-
mining the risks of poor nutrition and functional decline 
in CKD patients. In primary care, elderly individuals 
(especially those receiving homecare services) should 
undergo assessment of ADLs and nutritional status. 

References 

  1.  Levey AS, Coresh J, Balk E, Kausz AT, et al. National Kidney 
Foundation; Clinical Practice Guidelines for Chronic Kidney 
Disease:Evaluation, Classification, and Stratification; Ann 
Intern Med. 2003 Jul 15;139(2):137-47.PMID: 12859163

  2.  Suleymanlar G, Utas C, Arinsoy T, et al. A population-based 
survey of Chronic Renal Disease In Turkey--the CREDIT 
study. Nephrol Dial Transplant 2011;26:1862-71. PMID: 
21051501

  3.  Donna M, Wilson DM, Corrine D, et al. Are Chronically Ill 
Patients High Users of Homecare Services in Canada? Am J 
Manag Care 2015;21(10):e552-9.PMID:26619056

  4.  Cano N. Malnutrition and chronic renal failure. Ann Med 
Interne (Paris) 2000;151:563-74.PMID: 11139657

  5.  Oner-IyidoganY, Gurdol F, Kocak H, et al. Appetite-Reg-
ulating Hormones In Chronic Kidney Disease Patients. J 
RenNutr 2011;21(4):316-21.PMID: 21193324

  6.  Thomas R,  Kanso A, Sedor J.R. Chronic Kidney Disease 
and its Complications. Prim Care. 2008 Jun; 35(2): 329–vii.
doi:  10.1016/j.pop.2008.01.008

  7.  SchraderE, Baumgartel C, Gueldenzoph H, et al. Nutri-
tional status according to Mini Nutritional Assessment is 
related to functional status in geriatric patients--indepen-
dent of health status.J Nutr Health Aging 2014;18(3):257-
63.PMID: 24626752

  8.  Guigoz Y, Vellas B, Garry PJ.Assessing the nutritional 
status of the elderly: The Mini Nutritional Assessment as 
part of the geriatric evaluation.Nutr Rev. 1996 Jan;54(1 Pt 
2):S59-65.PMID: 8919685



G. Z. Ozturk, D. Toprak140

  9.  Mahoney FI and Barthel D. Functional evaluation: the 
Barthel Index. Md State Med J 1965;14:56-61.PMID: 
14258950

10.  Health Statistics 2015; Turkey Statictical Institute; 2016.
http://www.tuik.gov.tr/PreTablo.do?alt_id=1095

11.  Coresh J, Selvin E, Stevens LA, et al. Prevalence of chronic 
kidney disease in the United States. JAMA 2007;298:2038-
47.PMID: 17986697

12.  Food and Nutrition Guidelines for Healthy Older; Minis-
try of Health. New Zealand 2013https://www.health.govt.
nz/system/files/documents/publications/food-nutrition-
guidelines-healthy-older-people-background-paper-v2.pdf 
(Reached at 10.04.2017).

13.  Yavuz D, Yavuz R, Sezer S. Nephrologic Problems in Old 
Age Period, Turkish Nephrology, Dialysis and Trans-
plantation Journal2012;21(3):217-23 doi: 10.5262/
tndt.2012.1003.03http://www.tndt.org/pdf/aip/761.pdf

14.  Guidelines on Urological Infections, European Association of 
Urology, 2015.https://uroweb.org/wp-content/uploads/19-
Urological-infections_LR2.pdf (Reached at 10.04.2017

15.  Kucukerdonmez O, Navruz Varli S, Koksal E. Comparison 
of Nutritional Status in the Elderly According to Living 
Situations.J Nutr Health Aging 2017;21(1):25-30 PMID: 
27999846

16.  Guigoz Y. The Mini-Nutritional Assessment Review of 
the Literature - What does it tell us? J Nutr Health Aging 
2006;10:466-87.PMID: 17183419

17.  Hyun YY, Lee KB, Han SH, et al. Nutritional Status in 
Adults with Predialysis Chronic Kidney Disease: KNOW-
CKD Study. J Korean Med Sci 2017;32(2):257-63 PMID: 
28049236

18.  Formiga F, Ferrer A, Cruzado JM, et al.Geriatric assessment 
and chronic kidney disease in the oldest old: The Octabaix 

study.Eur J Intern Med 2012;23:534-8PMID: 22863431
19.  Kopple JD, Greene T, Chumlea WC, et al Relationship be-

tween nutritional status and the glomerular filtration rate: 
results from the MDRD study. Kidney Int 2000;57(4):1688-
70PMID: 10760105

20.  Doyle EM, Sloan JM, Goodbrand JA, et al.Association be-
tween kidney function, rehabilitation outcome, and survival 
in older patients discharged from inpatient rehabilitation.
Am J Kidney Dis 2015;66(5):768-74PMID: 26048443

21.  Vishnevski KA, Zemchenkov AIu, Korosteleva NIu, 
Smirnov AV.Use of the Charlson comorbidity index 
and the Barthel disability index in the integrated assess-
ment of the sociomedical status of patients receiving con-
tinuous renal replacement therapy with hemodialysis. Ter 
Arkh.2015;87(6):62-7.PMID: 26281198

22.  SerranoUrrea R,GarcíaMeseguer MJ,Relationships between 
nutritional screening and functional impairment in institu-
tionalized Spanish older people.Maturitas 2014;78(4):323-
8.PMID: 24953175

23.  Schrader E, Baumgärtel C, Gueldenzoph H, et al.Nutritional 
status according to Mini Nutritional Assessment is related 
to functional status in geriatric patients--independent 
of health statusJ Nutr Health Aging 2014;18(3):257-
63PMID: 24626752

Correspondence: 
Guzin Zeren Ozturk
Family Medicine Specialist, Sisli Hamidiye Etfal Training and 
Reseach Hospital, Family Medicine Clinic ,Istanbul, Turkey, 
E-mail: guzin_zeren@hotmail.com


