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Anthropometric Evaluation of Nutritional Status for Patients with End-Stage
Renal Disease in Sudanese Patients
Elsharif M Elhafiz,1Wala Eldin M Osman2, Elham Garib Alla2
Abstract:
Background: Malnutrition affecting 40 to 70% of patients with end-stage renal disease. Cause of
malnutrition in patients with chronic renal disease include of a lower food intake, decreased
intestinal absorption and digestion, and metabolic acidosis. The presence of malnutrition is usually
suspected from anthropometry or the presence of hypoalbuminemia or decreased creatinine
production. Anthropometric measurements provide a rapid, noninvasive, easy, and reproducible
method for evaluating body fat and muscle mass.
Objective: The objective of the study is to assess the nutritional status of patients with ESRD on
regular hemodialysis using anthropometric measurements.
Methodology: Prospective, cross-sectional, study was conducted in Gezira Hospital for Renal
Diseases and Surgery on June 2010. 202 patients were joined in this study. Body mass index (BMI),
triceps skinfold thickness, subscapular skinfold thickness and mid-arm circumference (MAC) were
measured.
Results: 70.79% of the patients were having normal or high BMI while other anthropometric
measurements were below the standard values in 66.83% of the patients. This result could be
attributed to fluid retention.
Conclusion: Anthropometric measurements could be useful way for early detection malnutrition
and follow up of nutritional status for patients on end-stage renal disease particularly in developing
country.
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alnutrition affects 40 to 70% of
patients with end-stage renal
disease (ESRD)1-10.
Cause of
malnutrition in patients with chronic kidney
disease (CKD) include of a lower food intake,
decreased intestinal absorption and digestion,
and metabolic acidosis 11-13. The dialysis itself
is considered to be a catabolic procedure, due
to reduced protein synthesis and the loss of
amino acids in dialysate14. There is
relationship between the dose of dialysis and
protein intake15. Gastroparesis which occurs
in 20 to 30% of patients with ESRD can be a
contributing factor to the decreased food
intake by delaying gastric emptying, thereby
increasing the feeling of fullness16-18. patients
with ESRD usually are taking drugs that can
impair appetite or make meals less palatable.

The presence of malnutrition is usually
suspected from anthropometry or the presence
of hypoalbuminemia or decreased creatinine
production. Anthropometric measurements
provide a rapid, noninvasive, easily
performed, and reproducible method for
evaluating body fat and muscle mass. Body
fat is estimated by measuring skin fold
thickness at the triceps or subscapular area,
while mid-arm circumference can provide an
estimate of the muscle mass.
Because of the escalating numbers of patients
with ESRD and lack of sufficient financial
support we provide our patients two sessions
of hemodialysis (HD) per week for four
hours; which is below the recommended level
by the National Kidney Foundation Dialysis
Outcomes Quality Initiative (K/DOQI) and
National
Cooperative
Dialysis
Study
19-22
(NCDS)
. Inadequate dialysis has negative
effect on nutritional status of the patients. The
aim of the study is to assess the nutritional
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the caliper are placed perpendicular to the
length of the fold about 2.0 cm lateral to the
fingers with the top jaw of the caliper on the
mark over the inferior angle of the scapula.
The skinfold thickness is measured to the
nearest 0.1 mm while the fingers continue to
hold the skinfold.
The anthropometric measurements for nonHispanic blacks from National Health and
Nutrition Examination Surveys (NHANES)
were taken as standard due to lack of local
well
established
anthropometric
measurements data for Sudanese population.
Data were analyzed using the SPSS software
(Statistical Package for the Social Sciences,
version 17.0, SPSS Inc, and Chicago, Ill,
USA). Continuous variables were presented
as mean ± standard deviation.
Results:Males represent 71.29% (144) of the study
group. The mean age was 45.21 ± 15.93
years. The mean of height, weight and BMI
were 166.14±9.78 cm, 58.24±11.96 kg and
21.21 ± 9.78 respectively. The mean MAC,
Triceps skinfold and subscapular skinfold
were found to be 2.285 ±3.97838 cm, 0.25±
0.407 cm and 0.32 ±.36 below the nonHispanic
blacks
NHANES
standard
respectively.
29.21% (59) of the patients were found to
have BMI less than 18 and 14.85% (30) equal
to or more than 25, 55.94% (113) between 18
to 24.9; while 66.83% (135) had MAC,
triceps skinfold and subscapular skinfold
below NHANES standard. 4.46% (9 had
MAC, triceps skinfold and subscapular
skinfold above NHANES standard.
Discussion:
This study investigated the nutritional status
of ESRD patients on regular HD using
anthropometric measurements. CKD is
associated with a substantially increased
incidence of congestive heart failure (CHF)
and of atherosclerotic vascular disease
events23. Both CHF and inadequate HD could
lead to fluid retention, and this may explain
our finding regarding normal or high BMI in
71.43% of the patients while other
anthropometric measurements was below the
standard values in 67.86% of the patients;

status of patients with ESRD on regular HD
using anthropometric measurements.
Methods and patients:This prospective, cross-sectional, study was
conducted in Gezira Hospital for Renal
Diseases and Surgery on June 2010. 202
patients were recruited to this study. All our
hemodiallysis patients are receiving HD
session twice per week for four hours each
due to financial causes. Data were collected
by direct interview using standard questionnaire. Variables include: demographic data,
length in meters, weight in Kg (to calculate
body mass index (BMI)) and duration of HD.
Triceps skinfold thickness, Subscapular
skinfold
thickness
and
Mid-arm
circumference (MAC) were measured. The
measurements at the upper arm were
performed at the arm where arteriovenous is
not located. The measurements were
performed as following:
Mid-Arm Circumference: The measuring tape
is placed around the upper arm at the mid of
arm perpendicular to the long axis of the
upper arm (+ from upper arm length). The
tape is again held so that the zero end is held
below the measurement value. The tape rests
on the skin surface, but is not pulled tight
enough to compress the skin. The arm
circumference is recorded to the nearest
0.1 cm.
Triceps skinfold: The point on the posterior
surface of the upper arm is located in the
same area as the marked midpoint for the
upper arm circumference. A fold of skin and
subcutaneous adipose tissue is grasped gently
with thumb and fingers approximately 2.0 cm
above the marked level with the skinfold
parallel to the long axis of the arm. The jaws
of the calipers are placed at the marked level,
perpendicular to the length of the fold, and
the skinfold thickness is measured to the
nearest 0.1 mm while the fingers continue to
hold the skinfold.
Subscapular skinfold: The examiner grasps a
fold of skin and subcutaneous adipose tissue
directly below (1.0 cm) and medial to the
inferior angle. The skinfold forms a line about
45 degrees below the horizontal extending
diagonally toward the right elbow the jaws of
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nationwide anthropometric standard is
needed.
Anthropometric
measurements
should be recorded regularly for all chronic
patients particularly ESRD patients to assess
the nutritional status. Adequate dialysis
should be provide to all patients on HD

therefore BMI and weight are not good
parameter for detection of malnutrition in
patients with ESRD.
Providing ESRD patients with eight hours,
three times per week HD is associated with
the maintenance of normotension without
medications in almost all patients. These
results have been largely attributed to optimal
volume control24-27.
Most of the Sudanese HD patients where
provided with inadequate HD (two session
per week)19.
There is no one measure which can be used in
any patient population to accurately assess
nutritional status; this is particularly true in
renal failure. The plasma albumin,
transferring, prealbumin and blood urea
nitrogen concentration are commonly used to
assess nutritional status in subjects with
normal renal function6-9,28, 29. Chung et al
reported that patient survival rate is
significantly lower in the malnourished.
Early diagnosis and appropriate management
of malnutrition may reduce the mortality and
morbidity of ESRD30. In developing countries
most of the patients cannot afford the cost of
these investigations regularly; anthropometric
measurements could be a useful alternative
way for early detection of malnutrition and
follow up of nutritional status of patients on
HD.
In this report malnutrition of 67.86% in
patients with ESRD on regular dialysis which
is comparable to other part of world.in similar
settings1-10 which could be attributed to
inadequate hemodialysis since we offer two
session of hemodialysis per week,
gastroparesis16-18, and psychological factors31.
Detection of malnutrition patient's is team
work and should be done as early as possible
for prevention of severe consequence in
morbidity and mortality. Anthropometric
measurement could have great value in early
detection especially in HD units with limited
financial recourses.
Limitations of the current study are first the
large variability of ethnic background of
Sudanese patients and secondly the lack of
national wide well recognized anthropometric
standards for adults. A well-recognized
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