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Abstract

Background: Nutrition is considered an important part of treatment in patients with chronic kidney disease (CKD). Therefore,
poor nutrition leads to decreased life quality and increased complications of hemodialysis as well as mortality in these patients.
This study aimed at investigating the effect of nutrition education program (NEP) on biochemical parameters among patients un-
dergoing hemodialysis.
Methods: This quasi-experimental study was conducted on 30 patients who referred to hemodialysis unit at Ayatollah Taleghani
hospital in Urmia province, Iran. The sampling method was purposive. Data were collected through interviews and data collection
instruments consisted of demographic questionnaires and checklist. In the pre-education stage, the demographic questionnaire
was completed and a 2- month average of biochemical parameters (sodium, potassium, calcium, phosphor, blood urea nitrogen, and
creatinine) were measured and recorded in the checklist by the researcher. Then, the patients received four 30- minute educational
sessions on nutrition using learning assistant tools. Two months after the education program, the laboratory results were measured
and recorded again by the researcher. Data analysis was performed using SPSS 14 and paired t test, and significance level was set at
0.05 (P < 0.5).
Results: The findings revealed a significant decrease in sodium, potassium, calcium, blood urea nitrogen (P < 0.05), but no signifi-
cant difference was found in the laboratory results of phosphor and creatinine (P < 0.05).
Conclusions: The implementation of nutrition education program (NEP) for patients under hemodialysis can improve biochemical
parameters as well as complications resulting from their imbalance. Therefore, this program is recommended for this group of
patients.
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1. Background

CKD affects 5% to 10% of the world population and is
considered a major public health concern worldwide (1-
3). In other words, 50 million people in the world suffer
from this disease and this rate is increasing (1, 4). Prema-
ture death and decreased life quality are among the conse-
quences of this disease (1). According to a report by ICD,
by 2014, there were 53,000 patients with CKD having ad-
vanced kidney failure under one of renal replacement ther-
apies. Comparing the annual growth in the number of
these patients (6%) with population growth (1.3%) indicates
that treatment of these patients is becoming a major medi-
cal and economic concern for the country (5). Chronic kid-
ney disease requires extensive changes in diet and life style
(6). It is estimated that 40% of patients with chronic renal

failure are at risk of malnutrition (7). This disease causes
severe and irreversible malfunctioning of kidneys that re-
sult in inability to balance body fluids, electrolytes, and
metabolism (4, 8).

The most important health care purposes for patients
under hemodialysis are to prevent malnutrition and have
suitable nutrition to delay renal osteodystrophy by con-
trolling serum calcium and phosphor; and finally, to en-
courage the patients to use appropriate nutrition (3, 9).
Therefore, these patients need special and continuous ed-
ucation (10). Education is a process in which individu-
als receive practical, cognitive, and emotional awareness
(11). Successful education interventions for patients with
chronic diseases lead to increased knowledge. Knowledge
is a precondition for change and if people become aware
of life style and its effects on their own health, they can
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be encouraged toward change in behavior (12). Educating
the patients about the disorder can save time and energy
and encourages the patient to have a diet that prevents
frequent hospitalizations (13). In addition to increasing
health care quality, education can improve symptoms, self-
control, and independence of the patient (14, 15). One of
the methods to determine the effectiveness of education
is to examine the results of nutrition program based on
laboratory parameters. Among these parameters, creati-
nine and blood urea nitrogen are key parameters of kid-
ney performance that need to be routinely analyzed (16).
Although dialysis leads to decreased mortality among pa-
tients with CKD, it is accompanied by increased mineral
metabolism risk that leads to increased cardiovascular dis-
orders (17). For example, phosphor is a mineral that exists
as phosphate in the nature and has an important role in
bone metabolism. Prevention and modification of hyper-
phosphatemia is a major goal in mineral and bone disor-
ders of patients with CKD. Studies show increased death
risk as the result of hyperphosphatemia among patients
under hemodialysis. One of the important solutions to
achieve this goal is to receive balanced nutrition (18). Hy-
perkalemia, due to decreased potassium secretion, is also
common among patients with CKD. This disorder leads to
complications in heart rhythm and finally heart failure.
Therefore, it is well known as a risk factor for sudden death
and mortality of patients under hemodialysis, and any ed-
ucation on adherence to low potassium level can be effec-
tive in decreasing this risk (19). Also, sodium, as one of
the important extracellular fluid components, has a cru-
cial role in creating serum osmolality. Sodium excretion
problems in patients with CKD put them at the risk of hy-
pertension. Among patients under hemodialysis, sodium
balance is dependent on sodium in diet and its secretion
through dialysis (20). Despite the importance of nutrition
in hemodialysis patients, studies have shown insufficient
awareness about proper nutrition in these patients (7, 21,
22). Studies also found favorable clinical results and knowl-
edge of nutrition education in hemodialysis patients. In
these studies, nutrition education had positive effects on
certain biochemical parameters and no significant impact
on some others (7, 12, 22-24).

Among hemodialysis experts, nurses play a special role
and due to a close contact with the patients, they are more
aware of patients’ concerns and can provide suitable sug-
gestions and recommendations (21). The role of nursing
education in empowering patients to increase

knowledge and improve adherence to treatment has
been confirmed (2). Moreover, education is an efficient
method and is among independent and expected roles
from nurses and they help the patients as regards to their
self-care.

2. Objectives

The present study aimed at investigating the effect
of NEP on biochemical parameters (sodium, potassium,
calcium, phosphor, blood urea nitrogen, and creatinine)
among patients with CKD under hemodialysis.

3. Methods

This quasi-experimental study was conducted on 30
patients who referred to hemodialysis unit at Ayatollah
Taleghani hospital in Urmia province, Iran. With the con-
fidence level of 95%, the test power considered to be 80%,
and considering the attrition rate, the sample size of 30 pa-
tients was estimated.

The sampling method was purposive, and those pa-
tients who were interested to participate and also were fol-
lowing diet adherence behaviors were selected through an
interview. Those patients who had a plan for kidney trans-
plant or immigration, took an educational courses on nu-
trition, had consciousness disorders or aphasia, and those
who were not interested in continuing the program were
excluded.

Data collection was done through interviews, and data
collection tool was a researcher-made questionnaire that
included age, sex, marital status, education level, job both
before and after disease, source and amount of income,
and reasons for CKD as well as a checklist to collect in-
formation pertinent to laboratory results (sodium, potas-
sium, calcium, phosphor, blood urea nitrogen, and crea-
tinine) in patients. Content validity was used to validate
the questionnaire and checklist. Accordingly, after study-
ing the relevant books and articles, data collection tools
(questionnaire and checklist) were prepared and sent to
the experts of nursing and midwifery at faculties of Islamic
Azad Universities of Tehran and Urmia and were modified
according to their comments. For reliability, test retest
method was used and the questionnaire was completed
by qualified patients in 2 stages with a 15- day interval
and the correlation was calculated and the reliability was
confirmed (0.84). The initial checklist and demographic
questionnaire were completed by interview, and the lab-
oratory results (sodium, potassium, calcium, phosphor,
blood urea nitrogen, and creatinine) were measured for 2
months before the program, and their mean was recorded
as the data before the education program. Prior to pro-
gram implementation, to learn more, patients were di-
vided into 3 small groups, with 10 patients in each group.
Then, equal trainings in nutrition were presented in a face
to face manner during 30 days in Four 30 minute sessions
per week, using teaching assistant tools (video projector
and booklets) by the researcher. Moreover, the researcher
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answered the questions raised by the patients. In the ed-
ucation program, explanations were presented to provide
the reason why the patients should follow nutrition, and
also the list of allowed and restricted foods, how to esti-
mate protein level, and the level of allowed fluids as well as
complications resulting from increased laboratory results
(sodium, potassium, calcium, phosphor, blood urea nitro-
gen, and creatinine) were provided. At the third stage of
the study, 2 months after the last session, the laboratory re-
sults (sodium, potassium, calcium, phosphor, blood urea
nitrogen, and creatinine) were measured again and their
mean was recorded as the posteducation data. To assess
data normality, Kolmogorov-Smirnov test was used. The re-
sulted data were analyzed by descriptive statistics (paired
t test) and SPSS 14 with the significance level assumed to
be 0.05 (P < 0.05). Patients’ written informed consent,
their justification about nature, method and purpose of
the study, confidentiality regarding the information and
freedom to leave the study were among the ethical princi-
ples that were observed in this study.

4. Results

A total of 30 patients aged 13.6 ± 40, who were under-
going hemodialysis participated in this study. Most par-
ticipants were male (58.3%), married (75%), unemployed
(78.3%), and literate (65%). The details of demographic char-
acteristics are demonstrated in Table 1.

In this study, the results of paired t test revealed a sig-
nificant decrease in the mean of sodium, calcium, and
blood urea nitrogen (P > 0.05) after the program, but no
significant change was observed in the laboratory results
of phosphor and creatinine. However, their values de-
creased. In other words, nutrition based program influ-
enced reduction in sodium, calcium, and blood urea nitro-
gen, but it did not influence phosphor and creatinine lev-
els. The mean of laboratory results both before and after
nutrition as well as the significance level are presented in
Table 2.

5. Discussion

The present study aimed at investigating the effect of
NEP on laboratory results (sodium, potassium, calcium,
phosphor, blood urea nitrogen, and creatinine) among pa-
tients with CKD undergoing hemodialysis who referred to
the hemodialysis unit at Ayatollah Taleghani hospital in Ur-
mia province, Iran. The findings of this study signified the
effect of face to face education on a significant decrease in
all parameters of interest. However, decreased levels of cre-
atinine and phosphor were not significant. According to a

Table 1. Demographic Characteristics of the Patients (N = 30)

Characteristics Group (%)

Age (mean age) 40 ± 13.6

Gender
Female 41.7

Male 58.3

Marital status
Single 25

Married 75

Educational degree

Reading Writing 65

Diploma 26.7

Associate Degree 3.3

Bachelor and higher 5

Employment status before disease
Working 61.7

Unemployment 38.3

Employment status after disease
Working 21.7

Unemployment 78.3

Primary causes of disease

Diabetes 15.8

Hypertension 29.8

Glomerulonephritis 10.5

Polycystic Kidney 5.3

Urologic 3.5

Congenital 1.8

Cause unknown 33.3

Source of income

Patient 14

Patient’s family 84

Other 2

Level of income
Sufficient 4

Non-sufficient 96

Table 2. Effect of NEP on Biochemical Parameters

Laboratory Results Before Education After Education P Value

Sodium 145.93 ± 2.81 140.70 ± 2.54 0.049

Potassium 5.34 ± 0.49 3.63 ± 0.79 0.020

Calcium 8.47 ± 0.81 7.15 ± 0.56 0.038

Phosphorus 5.70 ± 1.26 5.63 ± 1.32 0.061

Blood Urea
Nitrogen

57.47 ± 12.05 50.53 ± 9.22 0.000

Creatinine 7.02 ± 2.34 6.91 ± 2.23 0.226

study by Jafari et al. (2011) on 100 patients under hemodial-
ysis, they found that face to face education leads to de-
creased urea and creatinine; however, the level was not
significant (24). Another study by Ebrahimi and Sadeghi
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(2014) on 99 patients under hemodialysis showed that NEP
leads to decreased levels of creatinine, sodium, potassium,
phosphor, calcium, and albumen (25). Baraz et al. (2014)
also investigated the effect of education on biochemical
parameters of 63 patients under hemodialysis in 2 groups
of oral and visual educations. In this study, oral educa-
tion led to a significant decrease in creatinine, phosphate,
uric acid, and blood urea nitrogen, but no significant ef-
fect was found in other parameters such as albumen, cal-
cium, and potassium (23). In another quasi-experimental
study, the effect of intervention based on a self-care model
on 32 patients under hemodialysis was investigated. The
results showed a significant decrease in the intervention
on parameters such as sodium, potassium, calcium, urea,
and creatinine (26). Among several studies, the findings of
one study indicated that the implementation of education
program on patients under hemodialysis did not influence
calcium, sodium, creatinine, and albumen, but it signifi-
cantly decreased urea, uric acid, phosphor, and potassium
(27). In addition, the results of a quasi-experimental study
conducted on 63 hemodialysis patients showed that nurs-
ing educational interventions led to a significant reduc-
tion in the levels of phosphate, creatinine, and calcium (2).
The reason for these differences can be due to difference
in economic, educational, custom, and nutrition status in
various societies. For example, most of the participants in
this study had low educational level and were restricted
to a specific society. Different ethnicities have various cul-
tures. Socioeconomic status and cultural variables affect
an individual’s lifestyle. One limitation of this study was
due to its implementation in one dialysis center, which led
to lack of considering a control group independent of the
experimental group. In our study, nutrition education pro-
gram significantly decreased levels of sodium, potassium,
calcium, and blood urea nitrogen. However, there were
not any significant reductions in the amounts of phospho-
rus and creatinine. Therefore, the use of education in-
terventions to decrease the complications resulted from
increased laboratory parameters is highly recommended.
The results of this study, in addition to indicating the im-
portance of educating patients under hemodialysis to pa-
tients, nurses and managers, is useful for other researchers
in this context. The researchers of this study indicated
that in all interventions, patients’ preferences should be
considered and they further suggested that other studies
be conducted based on various interventions. Moreover,
they stated that the effectiveness of face to face education
should be compared with other methods and advised that
the impact of educational interventions on other related
biochemical parameters be measured.
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