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CLINICAL STUDY

Daily Dietary Energy and Macronutrient Intake and Anthropometric
Measurements of the Peritoneal Dialysis Patients

Gamze Akbulut1, Nevin Şanlıer1, Salih İnal2, Nilüfer Acar Tek1, KürşadÖneç2 and Yasemin Erten2

1Department of Nutrition and Dietetics, Faculty of Health Sciences, Gazi University, Ankara, Turkey; 2Department of
Nephrology, Faculty of Medicine, Gazi University, Ankara, Turkey

Abstract

Introduction: This study was planned to investigate the relation between dietary macronutrient status and anthropometric
measurements in peritoneal dialysis (PD) patients. Materials and methods: A total of 28 clinically stable patients were
enrolled in this study. All patients were taken a dietary therapy according to the guidelines of the American Journal of
Kidney Foundation for 12weeks. The anthropometric measurements were taken by bioelectrical impedance analyzer. The
daily macronutrient intakes of the patients were calculated by the food consumption records. Results: The mean age was
48.3 � 13.10 years [56.3 � 7.41 years for males (n ¼ 14) and 40.3 � 12.84 years for females (n ¼ 14)]. There were
significant changes in fat percentage (%), total body water (TBW; %, L), extracellular water (ECW; %, L), basal metabolic
rate over body weight (BMR/BW), and body fat mass index (BMFI) in males (p < 0.05), but there was no change in females
(p> 0.05). The daily dietary energy and protein intakeswere under the recommended level in the study period.Conclusion:
Patients undergoing PD frequently have low intakes of protein and energy. It is recommended that individuals undergoing
PD periodically maintain 3-day dietary records followed by dietary interviews conducted by a dietitian.

Keywords: peritoneal dialysis, food consumption, dietary energy, protein intake, anthropometric measurements

INTRODUCTION

Chronic renal failure (CRF) is a growing health problem
worldwide that leads to end-stage kidney failure and
cardiovascular complications. CRF is defined as kidney
damage and/or decreased kidney function expressed as
glomerular filtration rate (GFR) for at least 3 months,
regardless of the cause.1 The prevalence of CRF stages
1–4 increased from 10.0% in 1988–1994 to 13.1% (in
1999–2004) according to the National Health and
Nutrition Examination Surveys (NHANES).2 In
Turkey, the incidence and prevalence of kidney failure
are rising. The data from the 1999 Renal Dialysis
Registry of Turkey indicate that the incidence rate of
end-stage renal disease (ESRD) in 1999 was 178
patients/year/per million populations.3 In the decen-
nium, according to the Turkish Society of Nephrology
(TSN) 2008 data, the incidence of ESRD in Turkey has
increased nearly fourfold since 2000.4 According to the
study of “Chronic Renal Disease In Turkey” (CREDIT)
data, the prevalence was reached to 15.2% in Turkey.1

Medical nutritional therapy is widely recognized as an
important part of the treatment for patients with
CRF. Patients undergoing peritoneal dialysis (PD) are at
high risk of malnutrition, which significantly impactsmor-
tality. The prevalence of malnutrition in PD patients ran-
ged from 18% to 56% in different studies.5,6 Therefore,
anthropometric measurements and food consumption
records are of great importance in determining the nutri-
tional status of PD patients.7 In order to optimize quality
of life (QoL), it is important that patients with ESRD on
PD are given appropriate nutritional requirements.
Protein requirements are a key area of importance for
the dietary management of patients on dialysis.8

Anthropometric measurements are valid and clinically
useful indicators of protein–energy nutritional status in
maintenance dialysis patients. The anthropometric para-
meters that are generally assessed include body weight,
height, percent of the body fat mass, percent of usual
body weight (%UBW), percent of standard body weight
(%SBW), and body mass index (BMI, kg/m2).9 Obesity
is associated with progressive loss of kidney function as a
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cause of glomerular hyperfiltration and increases urinary
albumin loss and fecal segmental glomerulosclerosis.2

Recent studies indicate that obesity prevalence, espe-
cially the excess body fat mass among dialysis patients
most likely increases and this body fat accumulation may
contribute to an inflammatory burden.10,11 The objec-
tive of the study was to evaluate the dietary macronutri-
ent status and anthropometricmeasurements for patients
who were applied dietary therapy for PD.

MATERIALS AND METHODS

A total of 28 clinically stable patients were enrolled in this
study. The patients were undergoing PD therapy at Gazi
University Hospital who did not have peritonitis during
the last 3 months. The inclusion criteria were as follows:
being on PD for at least 6 months, having visited our
outpatient clinic monthly, and had complete dietary
treatment for three consecutive months (September–
November, 2010).

Dietary Treatment
We used the American Journal of Kidney Foundation
guidelines to regulate the dietary energy intake and
macronutrient requirements of each patient. According
to these guidelines, patients undergoing maintenance
chronic PD should be prescribed a dietary energy intake
of 35 kcal/kg/day for those who are <60 years of age
and 30 kcal/kg for those who are �60 years of age.
Maintenance chronic PD patients should be prescribed
1.2–1.3 g protein/kg/day. At least 50% of the dietary pro-
tein should be of high biological value (animal-based
protein). The oral energy supply should favor lipids (30–
40% of total energy intake, diet dialysate) and complex
carbohydrates. Simple sugars should be restricted.9 The
detailed dietary records for three consecutive days (one
for weekend) were taken from each individual. The diets
were also planned according to the diagnosis of the dis-
eases such as diabetes and/or hypertension.

Anthropometric Measurements
All measurements were taken by trained dieticians and
with participants wearing light clothes and no shoes. A
portable scale was used to measure body weight to the
nearest half kilogram. Height was measured to the near-
est 0.1 cm with a wall-mounted stadiometer.12 Body
weight, body fat, and fat-free mass and volume status of
the individuals were measured by using “Quadscan
4000” (BodyStat, Douglas, UK) multifrequency bioim-
pedance spectrum analyzer (BIA) device throughout
12 weeks. The measurement was performed in right
calf at four frequencies (5, 50, 100, and 200 kHz) at the
supine position after patients emptied their dialysis solu-
tions; extracellular water (ECW), intracellular water
(ICW), and total body water (TBW) contents. ECW
was normalized to patients’ height in meters (N-ECW).
For the BIA measurement of individuals, they have been
asked not to do heavy physical activity before 24–

48 hours of the test, and not to have consumed much
liquid (water, tea, or coffee) and had at least 4 hours of
fasting before the test.

The individuals signed a voluntary participation form
and filled the questionnaires adhered to the Declaration
of Helsinki (World Medical Association). The research
project was approved by the Ethics Committee of the
Gazi University, School of Medicine.

Statistical Analysis
The data analysis was carried out using SPSS version 15.0
software (SPSS Inc., Chicago, IL, USA). Results were
expressed as means (x) and standard deviation (SD) for
the data. Wilcoxon signed-rank test was used to assess the
comparison of nonnormally distributed values between
the two groups. Significance is defined as a p-value less
than 0.05.

RESULTS

This study was conducted on 28 (14 males, 14 females)
PD patients between the ages of 22–70 years. The mean
age was 48.3 � 13.10 years (56.3 � 7.41 years for males,
and 40.3 � 12.84 years for females). All of the males and
57.1% of the females were married and the 42.9% were
single or divorced. The 57.2% of the males and 28.5% of
the females were graduated from high school and/or had
bachelor’s degree. When the individuals were evaluated
to their professions, 64.3% of the males were retired and
the 78.6% of the women were housewives.

In total, 75% of the patients (21 of 28 patients) had
diagnosis of hypertension and 17.9% (5 of 28 patients) of
them were diabetics. The mean systolic blood pressure
(SBP) was measured 130.0 � 21.20 for males and
139.3 � 20.17 for females (p < 0.05), and the mean
diastolic blood pressure (DBP) was 81.1 � 11.46 for
males and 86.1 � 12.43 for females in the beginning of
the study (p < 0.05). After 12 weeks, the mean SBP was
126.8 � 21.71 for males and 128.6 � 19.84 for females.
The mean DBP was 77.8 � 10.69 for males and
78.6 � 10.63 for females (p < 0.05). The decrease in
BP was statistically significant at the end of the study.

When we analyzed the patients’ activity status, it was
found that just 21.4% of the men and 28.6% of the
women were doing regular physical activity. It was also
found that only 28.6% of the males and 50% of the
women told that they perform their diets before the
study. According to the results of the subjective global
assessment (SGA), the 78.6% of males and 71.4% of the
females were well nourished (category A) and 14.3% of
the males and 28.6% of the females were moderately
malnourished (category B). The 85.7% of the males
and 64.3% of the females had three main meals regularly
and also 50.0% of the males and 71.4% of the females
have skipped meals when evaluated according to the
snacks and main meal consumption status.

The anthropometric measurements of the study group
measured by BIA are shown in Table 1. There were
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significant changes in fat percentage (%), TBW (%, L),
ECW (%, L), basal metabolic rate over body weight
(BMR/BW), and body fat mass index (BMFI) in males
(p< 0.05), but there was no change in females (p> 0.05).

In Table 2, the dietary energy and macronutrient
intake of the patients were indicated. According to this,
the daily energy and protein intake of the patients has
decreased throughout the 12 weeks. Daily protein intake
was decreased from 66.4 � 22.23 g (�0.83 g/kg) to
62.6 � 16.62 g (�0.78) in men, and 56.2 � 13.88 g
(�0.87 g/kg) to 52.1 � 22.12 g (�0.80 g/kg) in women.
But none of the changes were statistically significant
(p > 0.05).

DISCUSSION

Determination of body hydration and nutritional
status are significant problems in dialysis patients.
Bioimpedance analysis is a readily available method for
the assessment of the hydration status in dialysis
patients.13 It is a method of estimating body fluid volumes
by measuring the resistance to a high-frequency, low-
amplitude alternating electric current (50 kHz at 500–
800 mA). The amount of resistance measured is inversely
proportional to the volume of electrolytic fluid in the body
and, to a lesser extent, on the proportions of this volume.14

The clinical use of BIA is currently focused on two
major fields; first, the management of ECW (dry
weight) and, second, the assessment of nutritional sta-
tus.13 Different approaches (whole body or segmental
BIA) are used to measure extracellular volume (ECV),
intracellular volume (ICV), and TBW in dialysis
patients. These studies aimed to measure hydration
status and estimate dry weight by employing ratios of
ECV to ICV, ECV to TBW, or ECV to body weight
(BW).15–17

According to the results of European Body
Composition Monitoring study (EuroBCM study),
which was designed to measure hydration status in
PD patients, mean TBW, ECW, and ICW values
were 35.8, 17.2, and 18.5 L, respectively.18 In this
study, we found higher values (in both terms) than
this large sample sized study’s results. ECW reduced
significantly by 0.5 L and TBW reduced by 1.0 L, thus
with a little decrease in ICW of 0.1 L. In addition, the
assessment of hydration in PD patients is important in
determining “dry weight” to allow adjustment of dia-
lysis prescription to optimize fluid balance.19 There
was determined 0.2 kg increase after the study period
although it was not significant. This insignificant
change of anthropometric parameters was mostly due
to the patients’ insufficient consumption of dietary
protein and energy.

A clinical method for evaluating nutritional status,
termed subjective global assessment (SGA), encom-
passes historical, symptomatic, and physical para-
meters. This approach defines malnourished patients T
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as those who are at increased risk of medical complica-
tions and who will presumably benefit from nutritional
therapy. The findings of the history and physical exam-
ination are used to categorize patients as being well
nourished (category A), having moderate or suspected
malnutrition (category B), or having severe malnutri-
tion (category C).14 In this study, it was found that 75%
of the individuals were well nourished, while 21.4% was
moderately malnourished.

Valuable clinical parameters for routine assessment
of nutritional status are history of weight loss, percen-
tage of standard weight, BMI, clinical evaluation of
muscle and subcutaneous fat mass, and assessment of
comorbid conditions. Protein intake should be at least
1.2 g/kg standard BW, to be on the safe side for almost
all patients. Energy intake should be 35 kcal/kg stan-
dard BW in patients <60 years of age and 30 kcal/kg
standards BW in patients >60 years of age.20 The
amount of daily energy intake is important as well as
the composition of it. As the prevalence of hyperlipi-
demia is high in PD patients and the absorption of
glucose from the dialysate, daily fat intake, and carbo-
hydrate consumption should be checked carefully
among the patients.21,22 Nutritional status relates
strongly to morbidity and mortality in dialysis patients.
Whereas predialysis nutritional requirements are not
different from those of healthy adults and allow for
moderate protein intakes of 0.7–0.8 g/kg/day; in main-
tenance PD, these intakes are not enough to maintain
good nutritional status and are associated with signs of
malnutrition.23 In general, both protein and energy
requirements are greater in dialysis patients than in
healthy persons.24 The Dialysis Outcome Quality
Initiative (DOQI) guidelines in nutrition have pro-
posed that, based on nitrogen studies in HD and PD
patients, a minimum of 1.2 g of protein/kg BW in HD
and 1.3 g of protein/kg BW in PD represent the mini-
mum daily intake to ensure a neutral protein bal-
ance.25 Half of this intake should be made by
proteins of high biological value from animal origin,
for example, meat, fish, or dairy products. In this
study, although most of the patients were well nour-
ished according to SGA, their daily protein intakes
were under the recommended levels in the study per-
iod. First, this was mostly due to that the patients did
not obey the rules of the dietary recommendations.
Food intake may vary considerably, depending on the
dialysis schedule. Second, changes in lifestyle may
have psychological effects and patients may not want
to change their whole behavior, including food habits.
This is especially important since any delay in provid-
ing adequate intake will induce a loss of energy stores
and protein mass, which are not easily regained
afterwards.

A number of studies have reported energy intakes to
be as low as 22–25 kcal/kg BW/day in patients on routine
dialysis treatment as it was paralleled in this study
result.8,26,27 There is nometabolic or pathological reason

for not giving a standard energy intake to stable adult
maintenance dialysis patients. Indeed, their metabolic
needs, based on resting energy expenditure, are similar
to those of normal adults, that is, 35 kcal/kg BW/day.
Energy balance studies, mainly in PD patients, con-
firmed that a positive nitrogen balance could only be
attained with energy intakes >30 kcal/kg/day. Likewise,
many clinicians agree that their patients have energy
intakes less than 30 kcal/kg/day but do not show weight
loss in the long term. Thus, some patients would be fine
with 28 kcal/kg/day, whereas others will need 35 kcal/kg/
day to avoid compromising his/her protein–energy bal-
ance. It should be recalled that energy deficiency could
induce a negative nitrogen balance if protein intakes are
at the lower limit of requirements, whereas this protein
balance could be positive with sufficient energy intakes.26

Evidence indicates that for patients ingesting low pro-
tein or energy intakes, increasing dietary protein or
energy intake improves nutritional status. In this study,
dietary intakes of energy and protein did not change
during diet therapy. This may due to the reason that
patients did not consume enough dietary protein sources
at recommended levels. It is important, therefore, to
monitor the dietary protein and energy intake of PD
patients. It is recommended, therefore, that individuals
undergoing PD periodically should maintain dietary
training for changing wrong eating habits, and proposals
should be developed to facilitate compliance with the
dietary advice and 3-day dietary records periodically fol-
lowed by dietary interviews via calculating nutrient
intake from the diaries and interviews, for example, a
registered dietitian, preferably with experience in renal
disease.8,28,29

In conclusion, patients not meeting their dietary pre-
scription did not adjust their intake to match the recom-
mended advice they had been given from a dietitian.
According to the food consumption results, subjects
consumed less than the recommended intakes for energy
and protein. This inability to change suggests that sub-
jects may be eating to the limit of their appetite.

LIMITATIONS

There are some limitations in this study. First, the sample
size was small. Second, we did not assess dietary protein
intake by measuring urinary urea, thus we just had the
results by the daily food consumption status.
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