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Abstract: Protein-energy wasting (PEW) is common in patients with chronic kidney disease (CKD). PEW is one
of the strongest predictors of mortality in patients with CKD. Malnutrition is Prevalent among Hemodialysis
Patients (HDP) in Taif, Saudi Arabia. The purpose of this study is to assess the level of knowledge of dialysis
patient   about   protein   intake  and  to  examine  the  impact  of  educational  program   on   protein  balance.
A convenient sample of 40 patients (male and female) attended at dialysis unit at King Abdul-Aziz Specialized
Taif- Hospital will be recruited. Inclusion criteria: Hemodialysis within one year and having a low albumin level.
Each participant was asked to fill two questionnaires; one designed for demographics data and the other is
designed  for  assessing  knowledge level about protein intake. Nutritional status using anthropometrics
measure and biochemical tests were examined before and after providing an educational program. Such
examinations were done monthly and up to three months. Results Showed that significant differences in
patients' outcomes regarding protein intakes, albumin levels, urea, creatinine and anthropometric measures
Conclusion and Recommendations: Providing one-to-one nutrition education in current study was followed
by an improvement  in  patients’ nutritional knowledge, practice and their compliance with dietary guidelines
for the dialysis patient, so it was recommended to set up multidisciplinary, collective and individual
interventions in order to improve understanding of the effects of education in regular bases.
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INTRODUCTION Protein wasting energy (PWE) is a common

Dietary protein intake can modulate renal function occurs depending on several factors such as inadequate
[1]. Before starting dialysis patient be on a low-protein intake of dietary protein and energy [6, 7], anorexia
diet to limit the  amount  of  waste products in blood. International Society of Renal Metabolism and Nutrition
When dialysis started, diet will include more protein (ISRMN) and taste alterations. Approximately 18-75 % of
receiving to: building muscle, repairing tissue and fighting patients undergoing maintenance dialysis have evidences
infections [2, 3]. of wasting [8, 9]. PWE is correlated with increased

In  the  general  population,  over   nutrition  is a morbidity, mortality and impaired quality of life in HDP.
major   problem.   Over   nutrition   is   considered a According to United States Renal Data System, 27% of
serious   risk    factor  for  developing  metabolic malnourished patients had risk of cardiovascular death
syndrome, cardiovascular disease and CKD, with a [10, 11]. PEW, consequently, seemed to be a strong
subsequent   increase   in    the   risk   of   mortality   [4]. predictor of mortality in patients with CKD and improving
On  the   other  hand,   in  patients undergoing nutritional status by dietary and non-dietary interventions
maintenance dialysis, the so-called uremic malnutrition could be an important step toward improving the
(also referred  to  as protein-energy wasting [PEW] is by outcomes in CKD [12].
far the strongest risk factor for adverse outcomes and There are different diagnostic criteria for screening
death [4, 5]. and assessing   malnutrition  in   hemodialysis   patients

complication on hemodialysis patients (HDP), which
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such  as  Biochemical  markers, body  mass,  muscle mass Examine the impact of educational program on
and dietary intake (ISRNM). Serum albumin is a strong
predictor biomarker for PWE. Some studies described low
albumin levels as a main predictor for deaths in End Stage
Renal Disease(ESRD) [13]. Another study revealed that
there was significant high risk for mortality in HDP with
serum albumin < 3.8 g/dl when compared to those whom
albumin >4.0 g/dl [14-17]. 

Regular assessment of nutritional status in HDP is
important for early detection of malnutrition and thus
improving this condition. Correcting PWE undergoing
Hemodialysis (HD) requires nutritional support with
adequate amounts of protein. Regarding dietary protein
intake for dialysis patients, the American Dietetic
Association Guidelines, suggested daily protein intake of
1.2 g/kg/day. 50% of total  daily  protein  should  be of
high biological  value [3, 18-20]. When patients start HD,
they need to be treated for 4 hours / three times a week as
a standard protocol. There will be numerous changes in
life rhythm to fit dialysis session. Nurse's role is important
to teach and facilitate patient's adoption to new life.
Nurses can conduct educational programs for HDP that
help patients better understand their renal disease;
acquire self-care skills and life skills in order to improve
adherence and quality of life [21]. According to Idier L et
al, systematic review, several patients educational
programs being performed in USA, Europe and Asia. The
majority of interventions focus on nutritional guidelines,
so most of these  programs  conducted by nurses and
dietician. Based on this review, nurses play leading role in
teaching programs because they are concerned by
autonomy, hygiene, self-care skills and adaptation skills.
Several studies in this review gained benefits from
conducting small group discussions instead of individual
sessions in changing patient's beliefs and behaviors.

In 2011, Saudi (HD) Centers received 12,116 patients,
with annual increase about 8.6% and by the end of 2015
the number may reached 15,000 patients [22]. According
to [23], HDP have tendency toward malnutrition. This is
evidently proved by some authors [14] who assessed 269
HDP and found that 54.3% of them were malnourished in
different degrees (mild, moderate, severe) accompanied
with low levels of albumin. Through searching literature,
limited information found regarding malnutrition among
HD Saudis. Moreover, no researched conducted related
to impact of education programs and their effects in
improving protein balance among HDP, for that reason,
this study aims to:

Assess dialysis patient's level of knowledge about
protein intake.

protein balance.

MATERIALS AND METHODS

Research Design: A quasi-experimental one group
pretest-posttest design was used to study the impact of
educational program on protein balance among
hemodialysis patients.

Setting and Sample: A convenient sample of 33 male and
female patients out of 40 patient (seven patient withdrew
from  study)  five  patient  death not related protein lack
but  related  other  medical  condition, last two patient go
to kidney transplantation),  this  sample  carried out in
kidney center at  the  King Abdul-Aziz Taif-Hospital
during the period on October 2013 till March 2014. All
those who participated met the following inclusion
criteria:

Diagnoses and dialysis treatment within one year.
All patients must be Saudi,
Low albumin and protein level and continuing
dialysis three-times a week.
All patients agree voluntarily to participate in this
study.
More than 18 years of age

Tool of the Study: After review of literature and
consultation of urologists the tools for data collection
were developed. The following tools are used: 

Part (1): Patients Demographic Data and health
questionnaire was developed to obtain general
information about patient,it consisted of 9 question
regarding age, sex, marital status, level of education,
occupational status, number of people living in the same
house, the number of years on hemodialysis, causes of
renal failure and number of dialyses per weeks.

Part (2): Questionnaire of Knowledge about Protein
Intake  that  consisting  of 7 questions; what is protein
and what is its role in the body? What are the sources of
protein? How much protein should patients on dialysis
consume? Why is it especially important for patients on
hem dialysis to obtain sufficient amounts of protein from
their diet? What happens if protein needs are not met
through diet alone? What can you eat? How do you know
if you need more protein? How do you prepare meals with
balance protein?
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Part (3): Dietary interviews was held to fill food diaries Pre-Test: Participants were  asked to a) complete
(dietary  intakes  were  recorded using a 24-hour  diet
recall was obtained from the  patient through seven days,
at base line and  at  the end of the three months study,
with a focus on protein intake. Then the amount of protein
in their food was calculated after each interview.

Part (4):
Assessment   Measures    Including:  Biochemical  test
(for dialysis) for protein balance which includes serum
albumin was  obtained,as  several studies have
demonstrated that a albumin is valid indicator of
nutritional status in HDP [24, 25], according to king
Abdul-Aziz Hospital, serum albumin equal to 3.4 to 5 g\dl
is the out com goal  for  HDP, NPNa (normalized protein
nitrogen  appearance in   the  blood, 6.4-8.3 g\dl), Urea1
5-45mg\dl, Creatinine 0.5-1.3mg\dl and Hemoglobin, were
measured before and after 1st, 2nd, 3rd month using
standard diagnostic methods.

Part (5):
Nutritional Assessment Using Anthropometric
Measurements: Anthropometric parameters are reliable
and valid  measurements  that  indicate nutritional status
in HDP. Several  anthropometric  measurements were
obtained.   Pre-and  post-dialysis  weight,  height  and
mid-arm circumference (MAC) were measured and, from
these, body mass index (BMI) and mid-arm muscle
circumference (MAMC) were calculated. The BMI was
calculated using the patient’s post-dialysis weight (kg)
divided by the patient’s  height  (cm) squared.
BMI=weight in kg \ (height) in  (m) MAC  was  measured 2 .

with   a    flexible,     non-stretchable   measuring   tape.
The patient was asked  to  stand with his/her feet
together,  shoulders  relaxed and arms hanging freely at
the sides. The fistula free arm was located to avoid the
possibility of an inaccurate measurement due to fluid
retention in the arm with the fistula. The midpoint on the
posterior aspect of the upper arm was established
between the acromial and olecranon and marked with a
pencil. The measuring tape was placed around the upper
arm at midpoint and pulled snugly enough to ensure
contact with the arm. The measurement was recorded to
the nearest 1cm. Three measurements of MAC were
obtained and then the average was calculated [14].

Data Collection Procedure: Approval of institutional
Review Board (IRB) at Al-Taif University and King
Abdul-Aziz Hospital was obtained. Patients who met the
inclusion criteria entered the study after gaining their
verbal approval.

personal, health and knowledge questionnaire, b) fill
dietary interviews, Pre-Post dialysis biochemical tests and
nutritional assessment using anthropometric were
obtained. Patients'  assessment  was done twice before
and after the program implementation using the same
tools,  the  assessment  included data  collection in
relation to: Demographic data, dietary interviews in
relation  to  dialysis  patient. Biochemical test in relation
to creatinine, urea,  blood  nitrogen balance,
anthropometric  measure, in relation, patients' height,
weight, body mass index, arm circumference. Based on
the  results of the assessment the management program
was designed.

Educational Program Implementation: A Trained nurse
conducted individualized educational session for 30
minutes. Methods of teaching included interactive
discussion and given a booklet about nutritional needs
for hem dialysis  patients; this includes function of
kidney, types and causes of renal failure, when starting
dialysis  and  diet  regimen, amount of fluid per day,
protein intake, important of protein, types of protein,
amount  of  protein  per  day, what is the diet rich in
protein,  how  to  measure  amount of protein  per  day,
salt,  calcium,  potassium,  phosphor,  fat,  intake, also
food avoided and allowed, and how to prepare healthy
meal and examples for  meal  per week. Educational
program  was  conducted  at   hem   dialysis   unit  twice
for  morning  and   afternoon  patients  and  for  two
weeks.

Post-Test:  After  the  implementations  of  program
follow-up  for  nutritional  assessment  (Biochemical test
and Anthropometric measures) was done monthly for
three  months  period.  Participants  were  asked to
complete weekly dietary diaries and Pre-dialysis
biochemical   tests    and    post-dialysis    nutritional
status using anthropometric were examined monthly for
three months. Comparison was done between data
collection prior and after the implementation of the
program for the group regard biochemical test and
anthropometric.

Ethical    Consideration:     The     investigator   sought
the approval   of    the    Ethics   Committee  of Taif-
Hospital prior to the conduct of the investigation.
Precautionary  measures   were   taken   into
consideration  to  safeguard  the  study  respondents’
legal rights.
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Statistical Analysis: All data were analyzed with SPSS
(SPSS) Inc., version 17. Frequencies (n) and percentages
(%)  were  determined  for  categorical variables and
means and standard deviations (mean ± SD) were
calculated for all continuous variables. Cross-tabulations
with  chi-square  tests determined differences between
pre-post programand A repeated measures ANOVA.

RESULTS

Forty hemodialysis patients who met the inclusion
criteria  agreed  to  participate in the study;  their  mean
age  was    46.95  with   a   standard  deviation  of  15.7.
The sample consisted of 21 male (52.5%) and 19 female
(47.5%). Of the forty who participated 25 (62.5 %) were
married and 11 (27.5%) were single while the remaining
were divorce and widow. Over half of the sample (57.5%)
had family number of 4 to 6. Half of the sample had
university educational degree while third of the sample
was  illiterate  and  the  majority had occupation (67.5%).
In regards renal failure causes identified by the
participants,  the  majority had  hypertension  (62.5%),
four patients had diabetes (10%) and 17.5% of the sample
had recurrent infections while 10% reported other causes
of renal failure. Almost all the participants (92.5%) had a
three  times  frequency  of   haemodialysis  per  week
(Table 1).

Table 1: Demographic Characteristics of hemodialysis patients N=40
Characteristics N (%)
Gender: Male 21(52.5%)
Female 19 (47.5%)
Marital status: Single 11 (27.5%)
Married 25 (62.5%)
Divorced 2 (5%)
Widow 2 (5%)
Family Number: 0 2 (5%)
1-3 6 (15%)
4-6 23 (57.5%)
 >6 9 (22.5%)
Educational level: Illiterate 11(27.5%)
Primary 7(17.5%)
Secondary 2 (5%)
University 20 (50%)
Occupation: Work 13 (32.5%)
Not work 27 (67.5%)
Renal failure causes
Hypertension 25 (62.5%)
Diabetes 4 (10%)
Recurrent infections 7 (17.5%)
Others 4 (10%)
Hemodialysis Frequency:
2 3(7.5%)
3 37 (92.5%)

Sixty percent of the sample did not know what
protein and majority of them (95%) did not know the
maximum    amount     of      protein    allowed    for    body.

Table 2: Hemodialysis patients' Knowledge about protein diet N=40

Item Yes (N (%)) No (N (%))

What is protein? 16 (40%) 24 (60%)
What is the maximum amount of protein allowed for body? 2 (5%) 38 (95%)
What are the sources of protein? 12 (30%) 28 (70%)
Can you determine the amount of protein in your diet? 2 (5%) 38 (95%)
Can you prepare a balanced meal of protein? 7 (17.5%) 33 (82.5%)
Is it harmful for hemodialysis patient not to take animal protein? 5 (12.5%) 35 (87.5%)
Is there a difference between types of protein? 8 (20%) 32 (80%)

Table 3: Mean Score Differences of Pre and Post Weekly Average Protein Intake (N=40)

Variable Mean SD P.value

Pre- Average Weekly Protein Intake(1.2 g\kg) 64.3 26.3 t (33)= - 2.45*P<0.05*
Post- Average Weekly Protein Intake 73 17.3

*Statistical significant difference P<0.05

Table 4: Mean Score Differences of Pre and Post anthropometric measurements (N=37)

Anthropometric measurement Pre (Mean (SD)) Post (Mean (SD))

Mid-arm circumference (MAC\cm) 27.9 (4.9) 27.1 (4.9) t (36)= 2.16 *P<0.05 P=.038
Body Mass Index(BMI) 24.87 (6.21) 24.92 (6.4) t (36)= -.15 P=.88

*posttest after one month, three patients withdraw from study, two patient withdraw voluntary for kidney transplantation after 3 weeks, last patient die after
one month. 
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Table 5: Mean and Standard Deviation of Biochemical tests of Hemodialysis patients by time (Baseline to 3 months later) (N=33)*

Baseline (Pre intervention) 1  month later 2  months later 3  Months Laterst nd rd

Biochemical Test Mean ±SD Mean ±SD Mean ±SD Mean± SD Main effect of time

Albumin 3.4- 5g\dl 3.28 ±.5 3.32±.4 3.4 ±.4 3.6 ±.4 F = 6.2 *P=.002

Protein Nitrogen 6.4-8.3 g\dl 7 ±.9 7.2 ±.6 7.2 ±.8) 7.1 ±.6 F = 1.96 P =.16

Urea (15-45 mg\dl ) 130.8 ±57.8 79.7 ±57) 76.2 ±41 57.9 ±35.5 F = 20.2 *P =.000

Create nine( 0.5 to 1.3 mg/dL) 8.7± 3 6.2 ±4 6 ±3.5 4.6 ±2.3 F =17.9 *P=.000

Haemoglobin : Males: 13-18 gm/dL 
Females: 12-16 gm/dL 10.2 ±1.6 10.7±1.8 10.2±1.5 10.6 ±1.5 F =1.4 P=.24

* Seven patients withdraw

Seventy percent of participants reported lack of revealed that educational program has statistical
knowledge about sources of protein and ninety five significance in Urea level from pre-educational
percent of them did not know how to determine the intervention to one month test (p=.004), two months
amount of protein in their diet while the majority did not (p=.001) and three months test (p=.000) (130.8 ±57.8 vs.
know how to prepare a balanced meal of protein nor 79.7± 57 vs. 76.2 ± 41 vs. 57.9 ± 35.5, respectively).
identify  the differences between types of protein. The Concerning Creatinine level, repeated measures analysis
majority of the sample (N= 35, 87.5%) did not know if it is determined that mean creatinine level differed statistically
harmful for hemodialysis patient not to take animal protein significantly between time points F (2.1,68.4)=17.9
(Table 2). *P=.000. Post hoc tests using Bonferroni correction

There was a significant difference in the post-test revealed that educational program has statistical
score concerning   weekly   average   protein   intake significance in Urea level from pre-educational
(pre- average= 64.3; post-average= 73, P=0.05) Table 3. intervention to one month test (p=.009), two months

In regards anthropometric measurements there was a (p=.002) and three months test (p=.000) (8.7 ± 3 vs. 6.2 ±
significant decrease in the post-measurement of Mid-Arm 4 vs. 6 ± 3.5 vs. 4.6 ± 2.3, respectively. Repeated measures
circumference (Pre-measure=27.9; post-measure=27.1, analysis  of  protein  nitrogen and haemoglobin showed
P<0.05)  while  there  was  no significant difference in no significant time effect from pre-educational
body mass index between pre and post measurements intervention level to one, two and three months levels
(Pre-measure=24.87; post-measure=24.92, p=.88) Table 4. (both p>.05) (Table 5).

A repeated measures ANOVA with a Greenhouse-
Geisser correction determined mean albumin level differed DISCUSSION
statistically significantly between time points F (2.4, 78.0)=
6.2, *P=.002) Post hoc tests using Bonferroni correction Proper nutrition may help to reverse the wasting
revealed that educational program elicited no statistical syndrome in dialysis patients with kidney disease on
significance in albumin level from pre-educational dialysis   [26].   Protein-energy  malnutrition (PEM) is an
intervention to one month later (3.82±.5 mg/dl vs. 3.32± all-too-common problem in dialysis centers, affecting an
(.4) mg/dl, respectively, P= 1), additionally there was a estimated 23% to 73% of patients receiving maintenance
slight increase in albumin level from pre-educational hemodialysis. Adult patients with PEM are in danger and
intervention to two months later (3.82±.5 mg/dl vs. 3.4± it is considered a powerful predictor of morbidity and
(.4) mg/dl, respectively), which was not statistically mortality. The causes of PEM are many and may include
significant (p=1). However, post-educational intervention poor diet due to loss of appetite, protein catabolism
albumin level had been increased to 3.6mg/dl ±.4 which caused  by   dialysis,   chronic  inflammation  and  more
was significant to pre-educational intervention (p =.007) [27, 28]. Early nutritional intervention is thought to play a
and one month level (p=.005) and two months level major role in the preservation of renal function and the
(p=.003). overall well-being in the renal patient [29, 30]. Based on

In regards Urea level, a repeated measures ANOVA this evidence, the current research was carried out with
determined that mean urea level differed statistically the aim of Assessing dialysis patients' level of knowledge
significantly  between  time  points F (1.98,  47.3)  = 20.2, about protein intake and examines the impact of
*P =.000. Post hoc tests using Bonferroni correction educational program on protein balance.
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The current study showed that, mean age was 46.95 subject as  observed by the 24-hour  food  recall.
with a standard deviation of 15.7, This result supported Basaleem HO et al. [36], also concluded in their study for
by Alharbi and Evelyn [14], Saudi centre for organ assessing the  nutritional  status of end stage renal
transplantation, 2010 and WHO [31], reported that: the disease patients on maintenance hemodialysis conclude
age of these HDP is reflect of the young population of that the majority of our dialysis patients were moderately
Saudi Arabian patient who are on haemodialysis and to severely malnourished. Poor dietary knowledge and
majority  of  patient  a  high school education, almost half practices were encountered among these patients.
of the sample was married; they have between 4-6 family Regarding  anthropometric   measurements   which
members, educated up to University level and were are documented by Elhafiz E. M. et al. [37] that
suffering from hypertension, urinary tract infections and Anthropometric measurement could have great value in
diabetes diseases that are considered the major risk early detection especially in HD units with limited
factors of renal failure. Moriyama [32] also reported that financial recourses and in currant study, there was a
the most common risk factors for kidney failure were significant decrease in the post-education interventions
diabetes and hypertension, together accounting for measurement of Mid-Arm circumference, while there was
almost 69% of new cases. In 2010, the prevalence of no significant difference in body mass index between pre
hypertension (29.9%) and diabetes/hypertension (30.6%) and post measurements.
was  higher  in  Saudi  HDP than diabetes (12%).30 [14], Kovesdy and Kalantar-Zadeh [4], reported that
also Sobotova [33] reported that Chronic pyelonephritis, measuring the serum levels of albumin remains the
a chronic interstitial nephritis, is the fourth most frequent simplest test that is readily available and a low serum
cause of chronic renal failure while chronic renal failure albumin concentration is by far the strongest predictor of
itself is a risk factor for the development of urinary poor outcomes and mortality, at least in patients on
infections due to metabolic disorders resulting in dialysis, when compared with any other risk factor,
secondary immunodeficiency with a disorder of all including the traditional risk factors (hypertension,
components of immunity and bacteriuria is difficult to hypercholesterolemia, diabetes mellitus and obesity) and
eradicate in maintenance hemdialysis patients and may the nonconventional risk factors (measures of anemia,
require bilateral nephrectomy. mineral and bone surrogates and dialysis modality) so the

On pre-educational intervention assessment above current study depend on evaluation of serum albumin in
half of the sample did not know what protein and were interval, pre-educational intervention to one, two and
reported lack  of  knowledge about sources of protein three months post-educational intervention which reveals
while majority of them did not know the maximum amount a significant elevation especially after one month from the
of protein allowed, how to determine the amount of education and self-care and that results are consistent
protein in their diet and how to neither prepare a balanced with Saxena [38] and Lacson et al.[39]; who reported that
meal of protein nor  identify the differences between types patients attending dialysis clinics that provide superior
of protein beside what is the harmful for haemodialysis care and have a good performance, exhibit higher serum
patient not to take animal protein while post-education albumin levels and better survival rates, than patients who
intervention, Analysis of the data about patients’ attend clinics with an inferior performance. Serum albumin
nutritional practices also showed an improvement in has frequently been used as a marker of nutritional status
different aspects of their diet after the intervention a and frequently considered a nutritional marker and has
significant difference in the post-test score concerning been shown to predict outcome in ESRD patients. Every
weekly average protein intake due to the increase in the 1g/dl fall in serum albumin level is associated a 39%
quantity of the routine food/meals consumed by the increase in the risk of cardiovascular death,the
subject as observed by the 24-hour food recall, knew best association  between  serum  albumin level and mortality
protein allowed, how to cook food by a health way and is highly incremental and linear [40].
how to avoid food interaction and which is considered Abnormal levels of biochemical parameters are
one of the indicator of the effect of program usually encountered in patients with ESRD, some of
implementation on patient level of knowledge. This result which (e.g. high blood urea and creatinine) are predictors
supported by Roy et al. [34] Jadeja and kher [35], who of mortality. In the present study a statistically significant
reported that, The significant increases in daily energy decline in urea and creatinine levels were detected
intake and daily protein intake were due to the increase in comparing before and after the intervention and this is
the quantity of the routine food/meals consumed by the similar to what was reported by Basaleem et al. [36].
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Health education program for hemodialysis patients To assess Therapeutic Patient Education (TPE)
would likely help patients to better understand their renal programs with physiological (biological and clinical)
disease, to acquire self-care skills and to play an active and psychosocial outcomes (combined criteria) in
part in their dialysis treatment in order to improve order to improve understanding of the effects of
adherence and quality of life [41, 42] and that consistent TPEs in regular bases.
with the current implemented Health education program To apply more rigorous methodologies in terms of
that have a beneficial effects in improving the patient control groups and randomization so as to obtain
knowledge  and  performance regarding care of patient more reliable scientific results, especially in the long
with chronic disease.this was proven by difference of the term after intervention. However, this might be
assessment between pre and post-educational complicated because TPE is an ongoing process.
interventions which showed statically significant Informative media messages by expert specialist
difference in HDP outcomes. This significant difference should be conveyed to the public in relation to
relates to the clarity of the program material, using simple dialysis, its' complications and preventability of its
language and the program contents relevancy and morbidity.
applicability, also availability  of the nurse most of the
time on the field to answer any question. Also high ACKNOWLEDGEMENTS
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