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ABSTRACT

A study was conducted to assess the nutritional status of hemodialysis patients visiting Rehman Medical Institute,
Peshawar. A total of 66 subjects from both sexes having mean age 49.61+15.28 years undergoing hemodialysis were
enrolled for the study. Information regarding disease history and associated comorbidities were collected from patient’s
files. Nutritional status was assessed by anthropometric measurements using body mass index (BMI). The biochemical
results including kidney profile, serum electrolytes and hemoglobin were recorded from the patient’s files. Dietary data
was obtained by using 24-hour dietary recall and food frequency questionnaire. The results indicated that age, familial
predisposition, hypertension, diabetes and heart disease increased the risk for renal failure. Renal failure was more
prevalent among male than in female. Actual intake of calories, protein, fats and minerals was lower than the
recommended intake for hemodialysis patients. More than 50 percent of patient on hemodialysis were at risk of
malnutrition. Malnutrition was related to low nutrient intake. This study suggests that assessment of nutritional status and
nutritional management of hemodialysis patients play a central role in preventing malnutrition.

Keywords: hemodialysis, nutritional status, hypertension, diabetes, malnutrition.

INTRODUCTION

Chronic kidney disease is a progressive loss of
kidney functions, defined as kidney damage or an
estimated glomerular flirtation rate of less than 60
ml/min/1.73m? (Levey et al., 2005). It is a major public
health problem which affects over 500 million people
worldwide (Davids, 2007). The national health and
nutrition examination survey has estimated the prevalence
of chronic kidney disease in the United States as 26
million (Synder et al., 2009). Among risk factors diabetes
is the leading cause, accounting for about 30% to 40% of
the disease (Connell et al., 2009). Other factors including
hypertension, smoking, hypercholesterolemia, obesity,
age, gender and family history also potentially contribute
to the development of chronic kidney disease (Levin,
2001; White et al., 2005).

Untreated chronic kidney disease leads to a final
stage called end-stage renal disease and is defined by a
glomerular flirtation rate of less than 15 ml/min/1.73m?.
When a patient reaches end-stage renal disease, renal
replacement therapy in the form of dialysis or
transplantation remains the sole treatment (NKF, 2010).
Whereas acute renal failure is characterized by sudden loss
of the ability of the Kkidneys and also sometimes
necessitate dialysis (Robert et al., 2004). The estimated
global dialysis population for end-stage renal disease is
over 1.1 million, increasing at a rate of 7% per year and
will be 2 million by the year 2010 (Lystaght, 2002). The
third national health and nutrition examination survey
estimated 0.3 million end-stage renal disease cases in the
United States (Coresh et al., 2003). The number of
patients with end-stage renal disease in Pakistan is
continuously increasing with an estimated annual
incidence of 100 per million populations (Sanai et al.,
2010). The dialysis registry data from 172 centers in

Pakistan showed an increase in number of patients from
4393 to 6127 during 2007 to 2008 (PKF, 2008).

Hemodialysis is the long term form of
mechanical renal replacement therapy, used to remove
waste products from the blood of patients with end-stage
renal disease (Ahmad er al., 2002; Crowley, 2009).
Hemodialysis substitutes for functions of the kidney, by
cleaning and filtering blood to temporarily rid body of
harmful wastes, extra salt and extra water. It helps control
blood pressure and keeps the proper balance of important
electrolytes in the body (NKUDIC, 2010). In patient with
chronic renal failure who are not undergoing dialysis, if
protein-energy malnutrition develops or persists despite
vigorous attempts to optimize protein and energy intake
and there is no apparent cause for malnutrition other than
low nutrient intake, initiation of hemodialysis or renal
transplant is recommended (NKF, 2002).

Protein-energy ~ wasting is a common
complication and an important predictive factor for
mortality in chronic hemodialysis patients (Segall et al.,
2008). The causes of protein-energy wasting include
protein metabolism impairment, amino acid and nutrient
losses in dialysate, dialysis-induced muscle catabolism,
metabolic  acidosis, increased energy expenditure,
resistance to anabolic hormones, anorexia and
underdialysis (Chazot, 2004). Reduced renal function is
associated with a high prevalence of cardiovascular
disease risk factors, such as hypertension, diabetes,
dyslipidemia, and left ventricular hypertrophy (Minami et
al., 2008). Anemia occurs because the diseased kidney
loses its ability to produce erythropoietin that is essential
for the production of hemoglobin (Robinson, 2006). Renal
osteodystrophy is a complex disorder of bone associated
with end-stage renal failure due to disturbances in mineral
metabolism including phosphate retention, hypocalcaemia,
vitamin-D deficiency, and hyperparathyroidism (Sprague,
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2010). Hyperparathyroidism and hyperphosphatemia in
turn associated with increased coronary artery calcification
(Chertow, 2003).

Poor nutritional status is one of the main risk
factors for mortality in hemodialysis patients and therefore
needs to be regularly assessed and treated. Close
collaboration between dialysis and dietetic staffs remains
essential to handle this challenge. Evaluation of the
nutritional status relies on biological parameters and
anthropometrics, with food intake records. The
recommended intakes are 1.2 g/ kg/day for proteins, and
35 Kcal/lkg/day for energy in hemodialysis patients
(Chazot, 2004).

Since end-stage renal disease is becoming a
major cause of disability and mortality and the information
available about the nutritional status of hemodialysis
patients in developing countries including Pakistan is very
little. The purpose of this study was therefore to assess the
nutritional status of hemodialysis patients visiting Rehman
Medical Institute, Hayatabad, Peshawar, Pakistan.

MATERIALS AND METHODS

Location of the study

The hospital based study was carried out at the
hemodialysis unit of Rehman Medical Institute, Peshawar,
with the purpose to observe and undertake the protocol
followed in the hospital to assess the nutritional status of
the patients visiting for hemodialysis and different wards
for the treatment of chief complaints and associated co-
morbidities.

Sample size
A convenient sample of 66 adult hemodialysis
patients from both sexes was selected for the study.

Collection of data

Demographic and socioeconomic data

Data regarding socioeconomic status like
occupation, marital status, education, family type, family
size and monthly family income was collected by
interviewing the subjects.

Medical history and chief complaints

Questionnaire regarding health status was filled
from the subjects and their attendants. After being
examined by the consultant, their chief complaints and
medical history were collected from the recorded data in
patient’s file, patient himself/herself or their attendant and
details were recorded.

Anthropometric assessment

Weight and height measurements were taken by
the following recommended anthropometric procedures
(WHO, 1995). Body weight was measured with a digital
weighing scale in kg. Height was taken with a measuring
tape in centimeters. BMI was obtained by dividing body
weight in kg by height in meter square (Wt (kg) / Ht (m) .

Nutritional status was assessed by Body Mass
Index method (WHO, 1995). Respondents having BMI
<18.5 were considered as under-weight, having BMI
>18.5-24.9 as normal weight, having BMI 25-29.9 as
over-weight, having BMI > 30 as obese and having BMI >
40 as morbid obese. Nutritional status was also assessed
by National Kidney Foundation (NKF) criteria that is
BMI<23 and BMI>23 because mortality and morbidity
rate is high in hemodialysis patients having BMI1<23.

Clinical assessment

For clinical assessment, each patient was
interviewed for the uremic symptoms (anorexia, nausea,
vomiting, headache and others) and examined for the signs
of fluid over loaded (edema, chest crackle, raised jugular
vein pressure) and responses were recorded on the
questionnaire. The recorded responses were then
converted into percentages.

Biochemical assessment

About 4 ml blood samples were taken from each
patient for the determination of kidney profile (blood urea,
serum creatinin and glomerular filtration rate) serum
electrolytes (sodium, potassium, chloride, bicarbonate)
and 3 ml for Complete blood count (hemoglobin and
WBC).

Dietary assessment

For dietary assessment, each patient was
interviewed for the consumption of food and beverages
using 24-hour recall method and food frequency
questionnaire. The responses were recorded on the
questionnaires. The portion sizes of foods consumed by
each patient were converted into percent CHO, fats,
proteins and kcal.

Compilation and statistical analysis of data

The data were compiled from the questionnaire
and fed into the Microsoft excel version 2003 and
converted into SPSS-12 for statistical analysis. Descriptive
statistics were run to check the distribution of the data and
to check for errors that had been made in the data entry.

RESULTS AND DISCUSSIONS

This hospital based study was carried out on 66
adult hemodialysis patients in order to assess their
nutritional status. The data regarding demographic and
socioeconomic status is presented in Table-1. It is clear
from Table-1 that among 66 cases 69.7% (n=46) were
male and 30.3% (n=20) were female. The mean age of
male was 49.50+15.75 years and that of female was
49.85+14.55 years. Among 66 cases 36 (54.5%) were
Pakistani and 30 (45.5%) cases were Afghani. The
education level of the subjects shows that 40.9% (n=27)
were illiterate, 10.6% (n=7), 12.1% (n=8), 12.1% (n=8),
1.5% (n=1) and 12.1% (n=8) had their education upto
primary, middle, intermediate and graduate level
respectively. The post graduate were only 10.6% (n=7).
The marital status of the clients shows that 15.2% (n=10)
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were single and 84.7% (n=56) were married. The
economically satisfied were 57.6% (n=38) and 42.4%
(n=28) were non-satisfied. The monthly family income of
48.5% (n=32) cases was below 25000 while 15.2% (n=10)
had their income in the range of 25000 to 49999. The
income of 28.8% (n=19) was in the range of 50000 to
100000 and 7.6% (n=5) had monthly income above
100000.

The data in Table-1 indicated that renal failure
was more prevalent among male than in female. This was
in agreement with the finding of Neugarten et al., (2000)
that man experiences a more rapid decline in renal
function and worse outcome than in female. United States
Department of health and human services (2000) found
that low levels of educational attainment and income have
been associated with an increased prevalence of Kidney
diseases and important kidney disease risk factors, such as
hypertension and diabetes. Age was found to be a key
predictor of chronic kidney diseases prevalence during an
analysis of data from a subpopulation of 15, 625
individuals enrolled in the third National Health and
Nutrition Examination Survey (NHANES II1) (Coresh et
al., 2003). The Table-1 shows 42.2% cases with non-
satisfactory socioeconomic status (SES). Ward (2008)
confirmed that the incidence of end-stage renal disease
was greatest in those with lowest SES score and decreased
progressively with higher SES.

Patient disease history

The patient’s disease history has been presented
in Table-2. It is evident from the table that among 66 cases
84.4% (n=56) were hypertensive, 40.9% (n=27) diabetic
and 24.2% (n=16) with heart diseases. The mean disease
duration was 4.30+6.51 years, 13.9+8.05 years and
3.4445.76 years for hypertension, diabetes and heart
disease respectively. The 95.5% (n=63) cases reached
chronically to end-stage renal failure and 4.5% (n=3) were
of acute renal failure. Hepatitis-C was found in 27.3%
(n=18) cases. Among 66 patients 39.4% (n=26) were
taking hemodialysis therapy once a week, 51.5% (n=34)
twice a week and 9.1% (n=6) thrice a week. Our results
were supported by the finding of Mclellen (2005) who
identified the groups at high risk for kidney failure are
those with a family history of end-stage renal disease,
diabetes, hypertension and cardiovascular disease.

Anthropometric measurements

The post dialysis body mass index (BMI) of cases
is presented in Table-3. According to WHO classification
for BMI 18.2% (n=12) had BMI below 18.5kg/m?. The
BMI of 56.1% (n=37) was in the range of 18.5-24.9 kg/m?
while 21.1% (n=8) had their BMI in the range of 25-
29.9kg/m?. The BMI of 9.1% (n=6), 1.5% (n=1) and 1.5%
(n=1) were in the range of 30-34.9 kg/m?, 35-39.9 kh/m?
and 40 kg/m? and above respectively.

The national kidney foundation (NKF)
considered the BMI for hemodialysis patients as above
23kg/m? and below 23kg/m? so according to this category
54.4% (n=36) had BMI below 23kg/m? and 43.9% (n=29)

had BMI above 23kg/m% From the Table-3 it was
concluded that most of the patient were at risk of
malnutrition. About 54% of patients in this study have a
BMI of less than 23, a result that suggest a high risk of
mortality and morbidity. In a Brazilain cohort of
hemodialysis patients Mafra et al., (2007) confirmed both
low BMI (<19 kg/m?) and hypoalbuminemia as a strong
predictive of death. Fleischmann ez al., (1999) studied the
influence of excess weight on mortality and hospital stay
in 1346 hemodialysis patients and reported that
overweight and obese patients (BMI > 27.5) had a
significantly better 12-months survival than underweight
ones (BMI <20) and patients with normal weight (BMI
20-27.5). In contrast to epidemiological data from general
population the hemodialysis patients with a low BMI
experienced an increased mortality rate compared to their
larger fellow patients (Hirachan, 2008).

Clinical findings

The Table-4 shows the clinical findings of
hemodialysis patients. About 66.7% (n=44) had anorexia
and nausea, 56.1% (n=37) had vomiting, 25.8% (n=17)
had heart burn, 56.1% (n=37) had constipation, 54.4%
(n=36) had dizziness, 25.8% (n=17) had chest pain, 9.1%
(n=6) had dysphagia, 78.8% (n=52) had fatigue, 57.6%
(n=38) had headache, 33.3% (n=22) had diarrhea, 34.8%
(n=23) had pruritis and 15.2% (n=10) had shortness of
breath. Bergstom (1996) revealed anorexia as a
contributing factor to malnutrition in hemodialysis patients
and is associated with uremia, under dialysis, various
comorbidity factors and psychosocial factors and
economic factors. The hemodialysis procedure also reduce
nutrient intake because of cardiovascular instability with
nausea, vomiting and post dialysis fatigue.

Biochemical tests

The Table-5 shows the biochemical results of the
subjects. The mean value of urea in male and female was
202.22+46.93 mg/dl and 165.15+49.06 mg/dl respectively.
The mean value of creatinin in male was 11.41+4.68 mg/dl
and in female was 9.33+2.53 mg/dl. The mean glomerular
filtration rate in male was 5.91+3.05 ml/min/1.73m? and
was 5.15+1.63 ml/min/1.73m? in female. The mean value
of sodium in male was 135.1+5.68 mmol/l and was
133.846.37 mmol/l in female. The mean value of
potassium in male was 5.02+1.0 mmol/l and in female was
4.70+1.08 mmol/l. The mean value of chloride in male
was 102.52+5.28 mmol/l and in female was 101.31+6.24
mmol/l. The mean value of bicarbonate in male and
female was 15.6+4.82 mmol/l and 17.95+4.16 mmol/Il
respectively. The mean value of hemoglobin in male was
9.21+1.89 g/dl and was 9.79+1.64 g/dl in female. The
mean value of WBC in male was 9.16+4.27 x 10%I and
18.58+47.19 x10%I was in female. The mean value of
calcium in male was 7.8+2.10 mmo/l and in female was
7.22+1.09 mmol/l. The mean value of phosphorous in
male was 7.58+4.04 mg/dl and in female was 6.29+1.93
mg/dl. The mean value of albumin in male and female was
6.4+4.73 g/dl and 2.30+0.14 g/dlI, respectively.
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The P-value shows that there was significant
difference in the albumin level of male and female. There
was no significant difference among other variable as the
P-value for those was above 0.05. The male were slight
hyperphosphatemic. These finding suggests that they are
at risk of renal osteodystrophy. The urea and creatinine
were also higher in both male and female.

A decreased serum albumin is predictive of poor
survival in hemodialysis patients; however the cause of
hypoalbuminemia is multifactorial and related to poor
nutrition, inflammation and comorbid diseases (Cooper et
al., 2004; Jones et al., 2002). The bicarbonate level was
lower in both genders and they were suffering from
metabolic acidosis. Acidemia due to metabolic acidosis is
associated with increased protein degradation (Movilli et
al., 1998) and decreased albumin synthesis (Lowrie et al.,
1998).

Intake of energy, macronutrient and minerals

The Table-6 shows the actual and recommended
intake of the respondents. The daily mean caloric intake
was 1169.88+594.21 kcal while their recommended
caloric intake was 2121.97+558.61 kcal. This implies that
they were consuming only 55.13% of the recommended
intake. The daily mean carbohydrate intake was
205.38+109.61 g while their recommended intake was
185.97+49.56 g so they were taking 10% more than
recommended carbohydrate. The mean actual and
recommended intake of protein was 34.42+27.09 g and
72.20+14.16 g respectively and they were taking only
47.67% of the recommended protein. The daily mean

consumption of fat was 35.7443.24 g against the
recommended intake of 212.48+37.80 g so it was
concluded that they were consuming only 29.15% of the
recommended fat intake. The daily mean intake of calcium
was 23.39+410.63 mg while the recommended intake was
1193.94+49.23 mg so calcium intake was 19.97% of the
recommended. The daily mean and recommended
phosphorous was 429.8+297.28 mg and 1026.4+193.92
mg respectively. This was 41% of the recommended
intake. The mean daily potassium intake was
806.65+502.57 mg against the recommended intake of
2405.65+479.14 mg. So they were consuming 33.54% of
the recommended potassium. Sodium intake was
580.58+492.37 mg  while  recommended  was
2011.52493.55 mg. This shows they were consuming
28.86% of the recommended sodium.

From the Table-6 it was concluded that the actual
intake of patients was lower than the recommended diet
for hemodialysis, so they were at risk of malnutrition.
Bergstrom  (1995) demonstrated similar that in
hemodialysis the intake of protein and energy are
frequently low because of the underlying disease,
psychosocial factors and uremic anorexia. Salmowits et
al., (1989) have mentioned that the frequently observed
low energy intake of maintenance hemodialysis patients
may contribute to the high incidence of wasting and
malnutrition. Thus malnutrition is compounded by the fact
that these patients lose large amounts of protein in
dialysate fluid and are unable to consistently consume the
prescribed diet.

Table-1. Demographic and socioeconomic characteristics.

Variable Frequency (n = 66) Percentage
Gender Male 46 69.7
Female 20 30.3
Nationality Pakistar_li 36 54.5
Afghani 30 45.5
Illiterate 27 40.9
Primary 7 10.6
. Middle 8 12.1
Sgl?é:(t:iton Metric _ 8 121
Intermediate 1 15
Graduate 8 12.1
Post Graduate 7 10.6
. Single 10 15.2
Marital status Marricd 56 848
SES Satisfactory 38 57.6
Non satisfactory 28 42.4
<25000 32 48.5
Family income 25000-49999 10 15.2
50000-100000 19 28.8
>100000 5 7.6
(Mean+SD)
Age Male Female
49.50+15.75 49.85+14.55
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Table-2. Patient disease history.

. Frequency Years
Variable (n = 66) Percentage (Mean+SD)
56 84.4
HTN es 4.30£6.51
No 10 15.2
27 40.9
DM Yes 13.93+8.05
No 39 59.1
i 16 24.2
Heart disease  Yes 3.44+5 76
No 50 75.8
CRF/ESRD 63 95.5
2.20+2.99
ARF 3 45
HCV +ve Yes 18 213
No 48 72.7
HD 66 100 1.06+1.49
No. of HD 1 26 39.4
per week 2 34 51.5 1.70£0.63
3 6 9.1
Table-3. Post-dialysis BMI.
. Frequency
Variable Ranges (n = 66) Percentage
<18.5 12 18.2
18.5-24.9 37 56.1
Post-dialysis 25-2909 12.1
BMI
WHO Ranges 30-34.9 9.1
35-39.9 15
40 and > 1 15
<23 36 54.5
NKF Ranges
>23 29 43.9
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Table-4. Clinical findings.

Variable Fl(’ﬁq:ugg;: y Percentage
Anorexia Yes 44 66.7
No 22 33.3
Nausea Yes 44 66.7
No 22 33.3
Vomiting Yes 37 56.1
No 29 43.9
Heartburn Yes 17 25.8
No 49 74.2
Constipation Yes 37 56.1
No 29 43.9
Dizziness Yes 36 54.4
No 30 455
Chest pain Yes 17 25.8
No 49 74.2
Dysphagia Yes 6 9.1
No 60 90.9
Fatigue Yes 52 78.8
No 14 21.2
Headache Yes 38 57.6
No 28 42.4
Diarrhea Yes 22 33.3
No 44 66.7
Pruritis (Itching) Yes 23 34.8
No 43 65.2
Shortness of Yes 10 15.2
Breath No 56 84.8

Table-5. Mean and standard deviation of biochemical tests.

Variable Male Female P-value
(Meanz SD) (Meanz SD)

Urea (mg/dI) 202.22+46.93 165.15+49.06 | 0.062(>0.05)
Creatinine(mg/dl) 11.41+4.68 9.33+2.53 0.086(>0.05)
GFR (ml/min/1.73m?) 5.91+3.05 5.15+1.63 0.455(>0.05)
Sodium (mmol/l) 135.1+5.68 133.80+6.37 | 0.531(>0.05)
Potassium (mmol/l) 5.02+1.0 4.70+1.08 0.398(>0.05)
Chloride (mmol/l) 102.5245.28 101.31+6.24 0.225(>0.05)
Bicarbonate (mmaol/l) 15.61+4.82 17.95+4.16 0.110(>0.05)
Hb (g/d1) 9.21+1.89 9.79+1.64 0.244(>0.05)
WBC 9.16+4.27 18.58+47.19 0.560(>0.05)
Calcium (mg/dl) 7.79+2.10 7.22+1.09 0.070(>0.05)
Phosphorous (mg/dl) 7.58+4.04 6.29+1.93 0.632(>0.05)
Albumin (g/d1) 6.4+4.73 2.30+0.14 0.046(<0.05)
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Variable Actual intake _ Recommended Percentage
(Meanzx SD) intake (Mean+SD)
E’;Z:%y 1169.87+594.21 |  2121.97+558.61 55.13
CHO (gm/day) 205.38+109.61 185.97+49.56 110.44
Protein (gm/day) 34.420+27.09 72.20+14.16 47.67
Fats (gm/day) 35.704+43.24 122.48+37.80 29.15
Calcium (mg/day) 238.39+410.63 1193.94+49.23 19.97
Phosphorous (mg/day) 429.82+297.28 1026.44+193.92 41.88
Potassium (mg/day) 806.65+502.57 2405.14+479.14 33.54
Sodium (mg/day) 580.58+492.37 2011.52493.55 28.86

CONCLUSIONS

From the study it was concluded that age,
hypertension, diabetes and heart disease increased the risk
for renal failure. Renal failure was more prevalent among
male than in female and actual intake of calories, protein,
fats and minerals was lower than the recommended intake
for hemodialysis patients. More than 50 percent of patient
on hemodialysis were at risk of malnutrition.
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