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Background: There has not been any published literature in Iran about the evaluation of hemodialysis patients’ knowledge in relation to 
dietary sources of protein, phosphorus, potassium, sodium and fluids.
Objectives: Therefore, the present study was performed with this aim, in patients with renal failure treated with hemodialysis.
Patients and Methods: Fifty hemodialysis patients were recruited. Demographic information, and anthropometric characteristics, were 
collected and measured. Awareness of nutrition in six parts (fluids, proteins, phosphorus, sodium, potassium, and cooking methods) was 
analyzed through a validated questionnaire.
Results: The mean age of the participants was 47.5 ± 14.9 years. In total, 26% of the patients had a poor knowledge of nutrition, 58% had a 
moderate understanding, and only 16% had good nutritional knowledge. In addition, the level of nutritional knowledge was significantly 
greater in patients with higher educational levels than those with primary education or lower. The mean score of knowledge about 
dietary sources of phosphorous and potassium was significantly lower than that of the other parts (P < 0.001). Furthermore, nutritional 
awareness regarding dietary sources of protein did not significantly differ from fluids restriction; however, it was significantly lower than 
sodium and cooking methods (P < 0.001) and significantly higher than phosphorus and potassium (P < 0.01).
Conclusions: Patients’ knowledge scores about dietary sources of phosphorous and potassium were significantly lower than those of 
other parts. It is worth noting that qualified doctors, nurses and dieticians, should educate hemodialysis patients in relation to their 
literacy levels, especially when describing dietary sources of phosphorus, potassium and protein.
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1. Background
Chronic kidney disease (CKD) is one of the major pub-

lic health problems, worldwide (1). The number of pa-
tients with CKD is increasing parallel to the increase in 
hypertension and the prevalence of diabetes (2). Current 
medical treatment methods for end stage renal disease 
(ESRD) include; hemodialysis, peritoneal dialysis and 
kidney transplantation (3). However, the most common 
renal replacement therapy is hemodialysis (HD) (3). In 
Iran, based on the results of a study with a large popula-
tion in Tehran, the reported prevalence of CKD was 18.9% 
in the year 2009 (4). Furthermore, the rate of ESRD has 
increased from 238 cases in 2000 to 357 cases per one mil-
lion of population in 2006 (5). Renal diet adherence and 
fluid restriction play an important role in the care and 
health maintenance of hemodialysis patients. Lack of 
sufficient protein and energy intake in hemodialysis pa-
tients, who lose amino acids through dialysis, causes pro-
tein-energy malnutrition and increases mortality rates 
(6, 7). A high intake of sodium, potassium and phospho-
rous from an inappropriate diet may lead to; lung edema, 
congestive heart failure, arrhythmia, bone disease and 

premature death (8, 9). According to the important role 
of the renal diet in the prevention of the ESRD complica-
tions, a question that arises is to what extent are renal 
patients aware of these dietary recommendations. There 
is a lack of studies evaluating this issue in Iran. Only one 
published study has assessed nutritional knowledge, atti-
tude and performance of hemodialysis patients in Tabriz, 
Northwest Iran (10). The results of this study showed that 
more than half of the hemodialysis patients had a lower 
than average nutritional knowledge. However, this study 
did not clearly explain the method of knowledge assess-
ment and questionnaire designation (10). On the other 
hand, how much do hemodialysis patients know about 
the adequate protein intake, fluid and electrolyte restric-
tion separately, is also important.

2. Objectives
Therefore, the present study was performed to evaluate 

the knowledge of hemodialysis patients in terms of the 
need for dietary protein, electrolyte and fluid restriction.
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3. Patients and Methods
In this descriptive-analytical study, 50 patients attend-

ing the hemodialysis sector of Golestan Hospital in the 
Ahvaz Jundishapur University of Medical Sciences were 
recruited using a simple random sampling procedure in 
2012. Considering the appropriate nutritional knowledge 
and attitude’s rates among HD patients in the Alipour et 
al. study which were 1.4% to 2.8%, we calculated our study 
sample size to be 45 at a 95% confidence level, and a mar-
gin of error equal to 0.05. 

After the patient had signed a consent form, demo-
graphic information including; age, gender, education, 
duration of hemodialysis treatment and medical history 
were collected. Height was measured without shoes us-
ing a stadiometer with a precision of 0.1 cm. Weight was 
measured in light clothes to the nearest 0.1 kg. Body Mass 
Index (BMI) was calculated as weight (kg) divided by 
height squared (m2).

The patients’ level of nutritional knowledge was evalu-
ated by a questionnaire called the 'Nutritional Knowl-
edge Assessment Questionnaire for Hemodialysis' 
(NKAQH) which was designed and validated as follows. 
Questions of the NKAQH were designed according to 
nutritional guidelines provided by scientific authorities 
for renal diseases (11, 12). We also endeavored to include 
fluent and understandable questions for the patients. 
The questionnaire consisted of 23 multiple-choice ques-
tions that assessed the patients' nutritional knowledge 
in six parts including; fluid intake (4 questions), protein 
(4 questions), potassium (6 questions), sodium (2 ques-
tions), phosphorous (5 questions) and cooking methods 
(2 questions). The NKAQH was submitted to a nephrolo-
gist and two nutritionists to determine its content valid-
ity. Then, revisions were made based on their comments. 
The reliability of the questionnaire was measured using 
a Cronbach's alpha which was calculated to be 0.84. We 
used the total score of the NKAQH, and scores for each 
part, to analyze the results of the study. Considering one 
point for every correct answer, the range of the NKAQH’s 
total scores was 0 to 23. We divided it into three catego-
ries: 1-Poor knowledge= total score less than 8, 2-Average 
knowledge = total score between 8 and 16, and 3- Good 
knowledge = total score greater than 16. Additionally, in 
order to assess the patient’s nutritional knowledge in 
the six parts separately, we added the correct answers for 
each section and then divided this score into the total 
number of questions in each part. Then the calculated 
number was multiplied by 10 to obtain an equal scale for 
comparing the mean scores between the separate sec-
tions.

Descriptive statistics were used to show the mean, stan-
dard deviation and frequency of the data. We used an 
independent t-test and one way ANOVA to compare the 
means of the data between two independent and several 
independent groups, respectively. A Pearson's correlation 
coefficient was calculated to assess the correlation be-

tween variables. Analysis was conducted, using SPSS ver-
sion 17 statistical software (SPSS Inc, Chicago, Ill). P-values 
< 0.05 were considered statistically significant. The study 
protocol was approved by the Ahvaz Jundishapur Univer-
sity of Medical Sciences’ Ethics Committee.

4. Results
The mean age of our study subjects (50 hemodialysis 

patients: 23 men and 27 women) was 47.5 ± 14.89years 
(range: 19 to 72 years). Demographic and anthropomet-
ric data are shown in Table 1. The mean total score of pa-
tients’ nutritional knowledge was 10.38 ± 4.69. In total, 
26% of subjects had a poor knowledge of nutrition, 58% 
had average and only 16% had a good level of knowledge 
(Figure 1). Overall, the patients' who had a high school 
education or university degree had NKAQH scores which 
were significantly higher than those of patients who had 
a primary education or lower (14.3 ± 3.95 vs. 9.7 ± 4.23, re-
spectively, P = 0.005). A significant correlation was not 
seen between the total NKAQH score and the duration of 
hemodialysis(r = 0.18, P = 0.20), age of patients (r = -0.18, 
P = 0.19) and BMI (r = -0.06, P = 0.65). Furthermore, the 
mean score of the NKAQH was not significantly different 
between men and women (10.47 ± 4.03 vs. 10.29 ± 5.26, re-
spectively, P = 0.89).

Table 1. Educational Levels, Anthropometric Characteristics and 
History of Underlying Disease in Hemodialysis Patients (n = 50) a,b

Variables Results

Educational level

Illiterate 18
Primary school 44
Guidance school 4
Diploma 24
Upper levels 10

Weight, kg 66.46 ± 15.5
BMI, kg/m2 23.51 ± 5.05
BMI categories

≤ 18.49, kg/m2 18
18.5-24.99, kg/m2 44
25-29.99, kg/m2 28
≥ 30, kg/m2 10

Duration of hemodialysis treatment, months 25.05 ± 28.64
Underlying disease

Hypertension 42
Diabetes and hypertension 19
Hyperlipidemia , diabetes and hypertension 13
Atherosclerosis and hypertension 13
Hyperlipidemia and hypertension 3
Atherosclerosis, diabetes, hyperlipidemia and 
hypertension

10

a Abbreviation: BMI, Body mass index.
b Data presented as Mean ± SD or %.
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Figure 1. Classification of the Total Score of Hemodialysis Patients’ Nutri-
tional Knowledge Based on the Nutritional Knowledge Assessment Ques-
tionnaire for Hemodialysis (Range: 0-23)
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Figure 2. Mean Scores of Hemodialysis Patients’ Knowledge Regarding 
Dietary Sources of Protein, Phosphorous, Potassium, Sodium, Fluid and 
Cooking Methods Based on the Nutritional Knowledge Assessment Ques-
tionnaire for Hemodialysis (Scores’ range: 0-10)

The mean score for each part of the NKAQH in terms of; 
fluid intake, protein, sodium, potassium, phosphorous 
and cooking methods, are shown in Figure 2 (the range 
of scores was between 0 and 10). Nutritional knowledge 
about sodium intake and cooking methods was higher 
than in the other parts (P < 0.001). Furthermore, nutri-
tional awareness in relation to dietary sources of protein 
did not significantly differ from that of fluid restriction; 
however, it was significantly lower than sodium and 
cooking methods (P < 0.001) and significantly higher 
than phosphorus and potassium (P < 0.01). The mean 
score of knowledge about dietary sources of phospho-
rous and potassium was significantly lower than that of 
the other parts (P < 0.001).

5. Discussion
The results of the present study showed that about 84% 

of hemodialysis patients had a poor or moderate knowl-
edge of renal dietary recommendations. The patients 
who had a higher level of education also had a higher nu-
tritional knowledge score than those who had a primary 

or lower level of education. This was consistent with the 
results of Alipour et al. study which reported that nutri-
tional knowledge was low in 53% of renal patients (10). 
Moreover, they found a significant positive association 
between educational levels and nutritional knowledge 
scores (10). Also, similar to the study by Alipour et al. we 
did not find any significant correlation between the pa-
tients’ nutritional knowledge and the duration of dialy-
sis, age, BMI and gender.

The difference between the present study and previous 
ones performed in other countries, such as the study by 
Nerbass et al. in Brazil (13), is that the nutritional knowl-
edge of their renal patients was higher than our partici-
pants. Patients in the Nerbass et al. study, who suffered 
from hyper phosphatemia, had a good knowledge of di-
etary sources of phosphorous, although their adherence 
to the diet was poor (13). However in our study, the hemo-
dialysis patients had not yet reached an appropriate level 
of nutritional knowledge, let alone be expected to have 
a good performance in terms of adherence to the renal 
diet. This reflects the fact that hemodialysis patients in 
our research had not received enough nutritional educa-
tion to achieve optimal knowledge.

In the present study, the knowledge scores of hemodi-
alysis patients regarding dietary sources of phosphorous 
and potassium were significantly lower than those of the 
other parts. Furthermore, our subjects had a moderate 
knowledge of fluid intake and dietary sources of protein. 
These findings indicate that it is necessary to improve the 
nutritional knowledge of hemodialysis patients about 
dietary sources of phosphorous and potassium. Our re-
sults were similar to the Pollock and Jaffery study who 
designed a questionnaire named the Chronic Kidney Dis-
ease Knowledge Assessment Tool for Nutrition (CKDKAT-
N) to compare nutritional knowledge of phosphorous 
with that of other dietary components in hemodialysis 
patients (14). Their findings showed that the knowledge 
of hemodialysis patients about dietary sources of phos-
phorous was significantly lower than that of potassium, 
sodium and protein (14). In addition, Cupisti et al. com-
pared the knowledge of hemodialysis patients with that 
of the nurses who worked in the dialysis section using 
the CKDKAT-N (15). The knowledge scores of the hemodi-
alysis patients were significantly lower than that of the 
nurses. Moreover, the patients' knowledge in regard to 
dietary sources of phosphorous was significantly lower 
than that of the other parts (15). Inadequate control on 
dietary intake of phosphorous leads to adverse effects in 
hemodialysis patients, such as cardiovascular disorders, 
hyperparathyroidism and osteodystrophy (16, 17). There-
fore, appropriate education of hemodialysis patients to 
control their dietary phosphorous intake is one of the 
most important tasks of the medical team, including ne-
phrologists, nurses and dieticians.

In our study the nutritional knowledge of hemodialy-
sis patients about dietary sources of potassium was also 
poor. Unlike our results, the awareness of hemodialysis 
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patients about dietary potassium was significantly high-
er than that of phosphorous in the Pollock and Jaffery 
study (14). Fluctuations in serum potassium may lead to 
cardiac arrhythmia and that is dangerous for hemodi-
alysis patients (18). Thus, education of patients and their 
families concerning dietary sources of potassium in the 
case of hyper- or hypokalemia may be particularly help-
ful.

The knowledge scores of protein and fluid intake were 
only moderate in our subjects. Hemodialysis patients 
lose a significant amount of protein through dialysis, 
therefore, they should consume enough daily dietary 
sources of high biological value protein that produce a 
low amount of urea, such as poultry or fish as well as egg 
whites. This recommendation prevents protein-energy 
malnutrition and decreases mortality rates in hemodial-
ysis patients (7). Fluid accumulation in the body of ESRD 
patients between two sessions of hemodialysis could in-
crease mortality rates due to cardiovascular disorders (19, 
20). Consequently, education on ways to control thirst 
and lower the intake of both sodium and fluid is one im-
portant nutritional strategies in hemodialysis patients.

One of the limitations of this study was the lack of a vali-
dated questionnaire in the Persian language to assess the 
nutritional knowledge of hemodialysis patients, espe-
cially for the different components of a renal diet such as; 
protein, electrolyte and fluid intake. Therefore we tried to 
design a questionnaire with these aims and to evaluate 
its validity and reliability. The validity of the question-
naire was verified by nutritionists and nephrologists and 
the internal reliability was confirmed using a Cronbach's 
alpha. Thus, we recommend the use of the NKAQH ques-
tionnaire to other researchers and therapists.

In conclusion, about 84% of hemodialysis patients in 
the present study had a poor or moderate knowledge 
of nutrition. Furthermore, knowledge scores for dietary 
sources of phosphorous and potassium were significant-
ly lower than those of the other dietary components. It 
seems that these patients had not received enough nutri-
tional education to control hemodialysis complications. 
Thus, it is important that qualified doctors, nurses and 
dieticians, educate hemodialysis patients in relation to 
their literacy levels, especially about dietary sources of 
phosphorus, potassium and protein. For example, ap-
propriate tables, images, films and pamphlets could be 
used to educate illiterate patients about dietary sources 
of potassium. It is also recommended that hospital staff, 
including doctors, nurses and dieticians, work together 
as a medical team to provide the necessary nutritional 
education to hemodialysis patients. In this regard, refer-
ring renal patients to dieticians by nephrologists can be 
very effective in controlling the disease’s complications. 
Because nurses may have more communication with he-
modialysis patients, it is also suggested that their nutri-
tional knowledge is evaluated and if necessary retraining 
classes about renal diet should be held for them. Finally, 
the permanent presence of dieticians in hospital dialy-

sis sections to provide education to improve patient’s 
knowledge of nutrition is also necessary.
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