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Abstract

Background: High sodium intake can increase the symptoms of patients with chronic heart failure.
Objectives: To examine the effect of the education program on the adherence intention to the dietary sodium restriction and
sodium intake in patients with chronic heart failure hospitalized in a teaching hospital affiliated with Yazd University of medical
sciences, Yazd, Iran from January to July 2016.
Methods: This controlled randomized clinical trial was conducted on 100 patients suffering from chronic heart failure. Block ran-
domization was used to assign the patients to the intervention and control groups. In addition to routine education, the patients
in the intervention group and one of their family members participated in the education program for 6 consecutive weeks. The
amount of sodium intake in a 24-hour period was measured. A urine sample was collected for the measurement of the secondary
outcome. A questionnaire was used for data collection about the evaluation of the adherence intention to the dietary sodium re-
striction.
Results: There were statistically significant differences between the intervention (2539.40± 1130.03) and control (3016.80± 790.38)
groups in terms of the sodium intake 6 weeks after the intervention (P = 0.0023). Also, statistically significant differences were re-
ported between these groups (2601.84 ± 1128.43 and 3041.95 ± 789.75 in the intervention and control group, respectively, P = 0.036)
12 weeks after the intervention. Six and 12 weeks after the education program, statistically significant differences were found be-
tween the groups in terms of the attitude (P < 0.001), subjective norm toward the restricted-sodium diet (P < 0.001), and perceived
behavioral control (P < 0.001).
Conclusions: The education program promoted the adherence intention to the dietary sodium restriction among patients with
chronic heart failure, which subsequently led to the sodium intake reduction.
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1. Background

Non-communicable diseases are the leading cause of
death. It is estimated that 35 million out of 53 million
deaths occurred in 2010 due to non-communicable dis-
eases (1). Despite decades of decline in cardiovascular dis-
eases in the western countries, they remain the leading
cause of death across the globe (2). For instance, about 23
million people in the world are estimated to have chronic
heart failure, and 1 out of 5 people are at the risk of heart
failure (3). A 40-year-old person has an estimated 20%
chance of heart failure. Also, 1 million people are hospital-
ized in Europe every year due to heart failure (4). A cross-

sectional study carried out in 29 provinces of Iran showed
that 46.44% of total deaths between 2006 and 2010 were
from cardiovascular diseases including chronic heart fail-
ure (CHF) (5).

CHF is a clinical syndrome in patients with inherited or
acquired cardiac disorders that causes a series of clinical
symptoms (6). It is the leading cause of hospitalization in
people over the age of 65 years (7). Non-compliance with
the therapeutic regime, non-adherence to diet, and lack of
knowledge about the deterioration of signs and symptoms
are the main causes of hospitalization (8).

Due to the use of diuretics, patients with CHF should
be faced with the reduction of sodium and potassium in
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the serum, a lack of compliance with the low-salt diet, and
not taking diuretics according to the physician’s instruc-
tions causes the high amounts of sodium and potassium
in these patients (9).

One of the main causes of readmission to the hospi-
tal among patients with CHF is an increase in fluid and
sodium intake. Treatment goals in symptomatic patients
are the reduction of fluid retention, increase of patients’
self-care abilities, and prevention of the disease’s progres-
sion (6). There is an association between the sodium intake
and the increased risk of cardiovascular diseases (10). A re-
duction of the average daily sodium intake to 400 mg can
significantly improve the patients’ health condition (11).

In patients with CHF, nutritional guidelines are usually
less adhered than therapeutic regimes (12). A reason for a
non-adherence to the therapeutic regime is a lack of aware-
ness about CHF and its control (13). The patients’ com-
pliance to the therapeutic regime can be increased if pa-
tients receive appropriate education (14). Also, social fac-
tors in the patients’ life, including social and family sup-
port, can significantly affect the patients’ adherence to the
therapeutic regime. The family plays a key role in the pro-
vision of support to patients during disease management
(15). While the number of patients with CHF has increased,
they have little knowledge about the disease. Since, there is
no definitive treatment for CHF, an increase in the patient’s
survival rate depends on preventive measures and proper
education (16).

Nutrition is an important aspect of health and an
important environmental factor influencing patients’
health. It can prevent the occurrence of many diseases in
the community. Limiting the sodium intake is one of the
easiest, most effective, and cost-effective ways to reduce
the burden of cardiovascular diseases in the society (17). If
the average of daily sodium intake is reduced to about 400
mg, it can significantly improve the health of patients (11).
A study conducted in the USA showed that a 10% reduction
in salt intake prevented death from stroke and heart
attack among 45-80-year old adults and saved $32 billion
in health spending (18). Since sodium consumption has
a direct relationship with fluid retention, adherence to
a low sodium diet can play a key role in controlling this
disease (19).

The theory of planned behavior (TPB) predicts one’s in-
tention to perform a behavior and the occurrence of a be-
havior in the future (20). Intention to perform a behav-
ior is predicted by the following components, such as the
person has a positive perspective toward performing the
behavior (attitude), the person feels being under the in-
fluence of the social pressure to perform a certain behav-
ior (subjective norm), and the person believes in his/her
ability to perform the behavior (perceived behavioral con-

trol). According to the TPB model, the positive attitude to-
wards performing the action, ideal subjective norm, and
high-perceived behavioral control are the predictors of
performing and adhering to the behavior (21).

A review of 22 studies showed a moderate to severe
association between the constructs of the behavioral in-
tention and adherence to dietary patterns (22). A study
demonstrated that the attitude, subjective norm, and per-
ceived behavioral control were the significant predictors
of the intention of women with HIV toward the use of di-
etary supplements (23). Also, significant differences were
observed in terms of the behavioral intention and its sub-
scales as well as the belief in the use of supplements be-
tween users and non-users. According to the TPB, health-
related beliefs impact the behavioral intention and can af-
fect the person’s actual behavior (20).

2. Objectives

Given the weakness of adherence to the low sodium
diet in patients with CHF and the importance of increasing
their adherence to the low sodium diet, this study exam-
ined the effect of the education program on the adherence
intention to the dietary sodium restriction and sodium in-
take among patients with CHF.

3. Methods

3.1. Study Design and Participants

This randomized controlled clinical trial was con-
ducted with patients suffering from CHF hospitalized in
a referral teaching hospital affiliated with a medical sci-
ences university in an urban area of Iran from January to
July 2016. A convenience sampling method was used for
recruiting the patients using the following inclusion crite-
ria: aged 18 years or older, diagnosed with CHF by a cardi-
ologist, no-acute cardiac conditions, able to communicate
and write in Farsi, no sensory perceptual problems, no kid-
ney failure, and living with a family member such as the
spouse and children.

In the intervention group, those patients who failed to
attend even 1 of the education sessions were excluded from
the study. In both groups, those who were not willing to
continue participation in the study or experienced a dete-
rioration in their healh conditions were excluded from the
study.

3.2. Randomization

A block randomization of the size 4 was used to allo-
cate the patients to the intervention and control groups.
Various possible modes of assignments to the groups were

2 Iran Red Crescent Med J. 2018; 20(S1):e12925.

http://ircmj.com


Akhondzadeh K et al.

written on cards and placed in opaque and sealed en-
velopes in a box. One of the staff nurses who was unaware
of the study process pulled 1 pocket out of the box to de-
termine the groups’ assignment, under which every 4 pa-
tients were listed for entering the study. This process was
continued until the required number of the patients was
recruited. The blinding process was executed for those co-
researchers who were responsible for data collection and
analysis.

3.3. Intervention

The patients in the control group received routine ed-
ucation. In addition to routine education, the patients
in the intervention group received an education program
within 6 consecutive weeks (1 session in each week). The
details of the education program were summarized in Ta-
ble 1. The education program was conducted by an educa-
tor as the co-researcher under the supervision of the prin-
cipal researcher and a cardiologist. In the education pro-
gram, lectures were presented to small groups of 6 - 8 pa-
tients and a family member in the hospital. The patients
were requested to make phone calls to the researcher to
answer their possible questions and follow up their ad-
herence to the dietary sodium restriction. Moreover, they
were given a diet manual consisting of information about
CHF, its symptoms, the treatment process, recommended
amount of sodium intake, amount of sodium in different
foods, and cooking methods.

3.4. Data Collection

The disease and demographic information question-
naire, the sodium intake form with information based on a
24 - hour urine sample, and the dietary sodium restriction
questionnaire (DSRQ) were used for data collection.

3.4.1. Dietary Sodium Restriction Questionnaire

The DSRQ was developed and used to evaluate the ad-
herence intention to the dietary sodium restriction in pa-
tients with CHF before the intervention and 6 and 12 weeks
after the intervention (24). This instrument consisted of
16 questions and 3 subscales as follow: attitude, subjective
norm, and perceived behavioral control. The higher score
in the DSRQ on the attitude (with the overall score of 6 - 30)
and subjective norm (with the overall score of 3 - 15) sub-
scales represented the higher levels of the construct being
assessed. However, a lower score in the perceived behav-
ioral control (with the overall score of 7 - 35) subscale in-
dicated more perceived control of the behavior. The DSRQ
was translated to Farsi by 2 translators who were familiar
with medical terminology and 1 bilingual translator. Fol-
lowing the consensus of the translators, the Farsi version

of the DSRQ was back translated to English by 2 bilingual
translators who were not aware of the content of the origi-
nal questionnaire. Next, in a meeting in the presence of the
translators and researchers, the Farsi and English versions
were compared with the original one and a consensus on
the content of DSRQ was achieved. The content validity
of the Farsi version of the DSRQ was checked by an expert
panel. To examine its face validity, the DSRQ was assessed
by 10 patients with CHF who were similar to the samples
taken in the study. The patients were interviewed individu-
ally lasting for 10 to 15 minutes. They acknowledged the va-
lidity, clarity, and comprehensiveness of the DSRQ. Finally,
the DSRQ was administered to 30 patients with CHF twice
with a 1 week interval. The Cronbach’s alpha coefficients
for the attitude, subjective norm, and perceived behavioral
control were reported as 0.84, 0.72, and 0.82, respectively.
The Pearson correlation coefficient for the attitude, subjec-
tive norm, and perceived behavioral control were stated as
0.72, 0.69, and 0.64, respectively, which confirmed the re-
liability of the DSRQ. All patients in both groups were re-
quested to complete the DSRQ before the intervention and
at 6 and 12 weeks after the intervention.

3.4.2. Sodium Intake

The amount of sodium intake as the secondary out-
come of this study was measured at the beginning of the
study as well as 6 and 12 weeks after the intervention
through collecting a 24-hour urine specimen. The data was
recorded in the sodium intake form. To obtain a urine sam-
ple, the patients were requested to collect all urine, start-
ing from the second urine sample in the morning of the
collection day and finishing with the first urine sample
from the next day. In accordance with the standard proce-
dure, the amount of urinary sodium was measured using
the flame photometry method (FPM) in the laboratory of
the hospital. To assess the validity of the specimen’s col-
lection, the 24 - hour urinary excretion of creatinine was
measured by using the Jaffe method. The 24 - hour urine
sample was considered unacceptable if the urine creati-
nine level was lower than 4 mmol/dl for the women and
lower than 6 mmol/dl for the men. In this study, all sam-
ples were collected accurately and no patient was excluded
from the study.

3.5. Sample Size and Data Analysis

For the calculation of the sample size, using the fol-
lowing formula and the confidence level = 95%, statistical
power = 80%, standard deviation = 6.5, and assuming the
difference between the effect of education on the behav-
ioral intention toward an adherence to the dietary sodium
restriction with a minimum significant score = 4 led to the
determination of 42 patients in each group.
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Table 1. The Education Program for the Restriction of Sodium Intake Within Six Consecutive Weeks

Weeks Participants Method of Communication Duration Content

1st Patients and one family member Individual 15 - 20 minutes Introduction, filling out the data collection forms, providing
information about the schedule of education sessions and

planning for the next education session.

2nd Patients and one family member Group education program 45 - 60 minutes Providing information about the outcomes of an adherence to
the dietary sodium restriction, pathophysiology of CHF, and the

negative consequences and the effects of high sodium intake and
increased fluid volume.

3rd Patients Telephone call 10 - 15 minutes Providing answers to questions, encouraging the patients to
adhere to the restricted-sodium diet, requesting the patients to

attend the next education session.

4th Patients and one family member Group education program 45 - 60 minutes Providing a review on the principles of the adherence to the
restricted-sodium diet, different ways for flavoring food,

identification of foods with low or high sodium levels, methods
to choose proper food inside and outside home and provision of a

diet manual.

5th Patients Telephone call 10 - 15 minutes Providing answers to questions, encouraging patients to adhere
to the restricted-sodium diet and requesting the patients to

attend the next education session.

6th Patients and one family member Group education program 30 - 45 minutes Providing a review on the principles of adherence to the
restricted-sodium diet, sharing the patients’ experiences about

the diet restriction and giving feedbacks.

N = (Z1-α+Z1-β)2 × 2s2 ÷ d2

Moreover, the probability of 25% sample loss for each
group increased the sample size to 50 patients in each
group. However, in the intervention group 2 patients were
excluded due to the deterioration of their disease status.
Also, 4 more patients were excluded due to not attending
all the education sessions. Similarly, in the control group
5 patients left the study due to unwillingness. Therefore,
data analysis was performed on data collected from 44 pa-
tients in the intervention and control groups (Figure 1).

Descriptive and inferential statistics via the SPSS v.16
was used for data analysis. The significance level was set
at P < 0.05. The normality of variables was checked using
the Kolmogorov-Smirnov test and all variables had a nor-
mal distribution. For quantitative variables, the indepen-
dent t-test was used to compare the groups before as well
as 6 and 12 weeks after the intervention. The Chi-square
test and Fisher’s exact test were run for analyzing qualita-
tive variables. Moreover, the repeated measure analysis of
variance (ANOVA) was used to compare the changes in the
mean of the quantitative variables at the measured inter-
vals in each group. The effect sizes for the post-test values of
the study variables were also calculated by using Cohen’s d.

3.6. Ethical Considerations

Permissions were obtained from the Ethics Committee
(94.d.1.105.1721, date: June 2015) and the research council
affiliated with Iran University of Medical Sciences, Tehran,
Iran. Also, the protocol of this study was registered at the
website of clinical trials (IRCT2015061222667N1). In addi-
tion, the permission to enter the research zone was ob-

tained from the authorities at Yazd University of Medical
Sciences, Yazd, Iran. The researcher (KA) explained the aim
and method of the research to patients. They were assured
about anonymity and the confidentiality of their informa-
tion. Also, participation in this study was voluntary. Those
who agreed to willingly take part in this study signed the
written informed consent form. After finishing data collec-
tion, the educational materials given to the patients in the
intervention group were also shared with the patients in
the control group.

4. Results

4.1. Disease and Demographic Characteristics

The patients in both groups were homogeneous in
terms of disease and demographic characteristics. The pa-
tients mostly were married, housewives, or retired. The ed-
ucational status of the patients was under a high school
diploma with an income almost adequate to cover their liv-
ing expenses. The majority of the patients in both groups
were living with their spouses and children. Most patients
in both groups were taking furosemide. The cause of heart
failure for more than 60% of patients in this study wer is-
chemic heart diseases (Table 2).

Also, before the intervention, there was no significant
differences between the groups in terms of the systolic (PP
= 0.715) and diastole (P = 0.643) blood pressure (Table 2).

Six weeks after the intervention, 2 groups did not have
a statistically significant difference in systolic blood pres-
sure (P = 0.605), however, their diastolic blood pressure
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Figure 1. The Process of the Study

had a significant difference (P = 0.029), therefore, the mean
diastolic blood pressure in the control group was more
than the intervention group. Twelve weeks after education,
2 groups had statistically significant differences in systolic
blood pressure (P = 0.019) and diastolic blood pressure (P
< 0.001). Twelve weeks after education, the means of sys-
tolic and diastolic blood pressure were higher in the con-
trol group (Table 2).

4.2. Adherence Intention to the Dietary Sodium Restriction

No statistically significant differences were observed
between the groups before the intervention with regard to
the mean scores of the attitude, subjective norm, and per-
ceived behavioral control. Six weeks after the education
program, statistically significant differences were found
between the 2 groups in terms of the attitude (P < 0.001),
subjective norm toward the restricted-sodium diet (P <
0.001), and perceived behavioral control (P < 0.001). In ad-
dition, 12 weeks after the education program, statistically
significant differences were found between the groups in
terms of attitude (P < 0.001), subjective norm toward the
restricted-sodium diet (P < 0.001), and perceived behav-
ioral control (P < 0.001). Also, 6 and 12 weeks after the inter-

vention, the effect size of the education program was large
in the 3 subscales (Table 3).

Moreover, the repeated measure ANOVA test demon-
strated that the mean scores of the attitude, subjective
norm, and perceived behavioral control toward adherence
to the dietary sodium restriction were significantly differ-
ent over time in the intervention group. No such differ-
ences were reported in the control group (Table 3). Ac-
cording to the Bonferroni post hoc test, in the intervention
group, the mean scores of all subscales of the adherence
intention to the dietary sodium restriction showed statis-
tically significant differences before the intervention and 6
and 12 weeks after the education program (P < 0.001). How-
ever, 6 and 12 weeks after the education program, no sta-
tistically significant differences were observed in the mean
scores of all subscales.

4.3. Sodium Intake

There was no statistically significant difference be-
tween the groups before the education program in terms
of the average of sodium intake (Table 3). The mean score
of sodium intake for all patients was 3142.04 (SD = 1179.56)
with a range of 1245 - 6521. Six and 12 weeks after the
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Table 2. The Demographic Characteristics of the Patients in the Groups

Groups Variables Control (n = 45) Intervention (n =
44)

P

F (%) F (%)

Age, Mean ± SD 57.29 ± 9.84 60.64 ± 8.78 0.094

Gender 0.584

Male 24 (53.30) 26 (59.10)

Female 21 (46.70) 18 (40.90)

Marriage 0.166

Single 2 (4.40) 3 (6.80)

Married 38 (84.40) 28 (63.60)

Widowed 4 (8.90) 9 (20.50)

Divorced 1 (2.20) 4 (9.10)

Income adequacy 0.902

Sufficient 17 (38.60) 18 (40.90)

Somehow
sufficient

21 (47.70) 19 (43.20)

Not sufficient 6 (13.60) 7 (15.90)

Education 0.06

Reading and
writing

8 (17.80) 14 (31.81)

Under
diploma

22 (48.90) 19 (43.20)

Diploma 10 (22.20) 7 (15.90)

Academic 5 (11.10) 4 (9.09)

Duration of
diagnosis with CHF,
Mean ± SD

22.02 ± 13.93 25.07 ± 10.58 0.249

EF, Mean ± SD 30.92 ± 8.96 28.59 ± 7.28 0.220

BMI, Mean ± SD 27.82 ± 5.75 26.58 ± 6.82 0.390

Diuretic 0.754

Yes 36 (80) 34 (77.3)

No 9 (20) 10 (22.7)

Cause of heart
failure

0.724

Ischemic 27 (60) 28 (63.6)

Non ischemic 18 (40) 16 (36.4)

Blood pressure

Before study

Systolic 128.27 (13.51) 129.25 (11.77) 0.715

Diastolic 71.51 (6.76) 70.98 (3.64) 0.643

6 weeks later

Systolic 130.31 (12.59) 128.98 (11.65) 0.605

Diastolic 72.22 (6.17) 69.93 (3.04) 0.029

12 weeks later

Systolic 130.15 (11.73) 124.89 (8.82) 0.019

Diastolic 72.07 (6.89) 67.25 (5.43) 0.001

Abbreviations: EF, Ejection fraction; BMI, Body mass index; SD, Standard devia-
tion; F, Frequency.

education program, the groups were significantly differ-
ent in terms of sodium intake. In the intervention group,
sodium intake was less than that in the control group.
Moreover, the effect size of the education program on the
patients’ sodium intake was medium, indicating a reduc-

tion 12 weeks after the education program (less than 0.5).
The repeated measure ANOVA test showed that the mean
scores of the sodium intake had statistically significant dif-
ferences in the intervention group. However, in the control
group this difference was not statistically significant. Ac-
cording to the Bonferroni post hoc test, the mean scores of
the sodium intake had statistically significant differences
before the intervention as well as 6 and 12 weeks after the
education program (P < 0.001). Moreover, the mean score
of the sodium intake had a statistically significant differ-
ence 6 and 12 weeks after the education program, which
was lower 6 weeks after the education program (Figure 2).
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Figure 2. The Mean Scores of the Sodium Intake in the Groups Over Time

5. Discussion

The study showed that the education program had a
positive impact on the adherence intention to the dietary
sodium restriction. The provision of education to patients
can increase their behavioral intention through improv-
ing their attitudes, perceived behavioral control, and sub-
jective norm, which can eventually bring about behavioral
changes (20). In line with our results, a study reported
that education improved the medication adherence and
clinical outcomes including the quality of life and the first
occurrence of cardiac complications in patients with CHF
compared with the control group (25). A study by Villar-
ruel et al., (26) investigated the effect of the education in-
tervention on improving self-management and reducing
hospitalization. It showed that providing appropriate ed-
ucation to patients increased self-management in the area
of sodium restriction and reduced hospitalization due to
heart failure in the 30-day period after hospital discharge.

According to the results of this study, patients in the
intervention group had a more positive attitude towards
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Table 3. The Comparison Between the Mean Scores of Sodium Intake and the Subscales of Adherence Intention to the Dietary Sodium Restriction in the Groups

Groups Variables Control (n = 45) Intervention (n = 44)
Independent T-Test P Effect size (95%CI)

Times Mean ± SD Mean ± SD

Attitude

Before 18.64 ± 3.96 18.93 ± 4.37 0.325 0.764

6 weeks after 18.86 ± 4.06 22.50 ± 4.27 4.112 < 0.001* 1.00 (0.56, 1.44)

12 weeks after 18.42 ± 3.93 22.27 ± 4.17 4.477 < 0.001* 1.13 (0.69, 1.58)

Repeated measure
ANOVA

0.514 45.106

P 0.550 < 0.001a

Subjective norm

Before 8.86 ± 1.67 8.79 ± 2.37 0.167 0.868

6 weeks after the
intervention

8.97 ± 1.35 10.61 ± 2.67 3.623 < 0.001a 1.26 (0.81, 1.73)

12 weeks after the
intervention

8.84 ± 1.20 10.52 ± 2.50 4.018 < 0.001a 1.26 (0.81, 1.73)

Repeated measure
ANOVA

0.138 13.587

P 0.871 < 0.001a

Perceived behavioral
control

Before study 26.73 ± 6.06 26.65 ± 8.33 0.048 0.962

6 weeks after the
intervention

27.00 ± 4.68 22.47 ± 7.64 3.358 < 0.00a -0.88 (-1.31, -0.44)

12 weeks after the
intervention

26.82 ± 5.17 22.54 ± 7.62 3.090 0.003a -0.66 (-1.08, -0.23)

Repeated measure
ANOVA

0.128 15.928

P 0.837 < 0.001a

Sodium intake

Before 3023.15 ± 1164.65 3202.25 ± 1217.08 0.709 0.480

6 weeks after the
intervention

3016.80 ± 790.38 2539.40 ± 1130.03 2.314 0.023a -0.50 (-0.91, -0.069)

12 weeks after the
intervention

3041.95 ± 789.75 2601.84 ± 1128.43 2.136 0.036a -0.45 (-0.87, -0.032)

Repeated measure
ANOVA

0.159 34.369

P 0.822 < 0.001a

Abbreviations: ANOVA, Analysis of variance; SD, Standard deviation.
aSignificant

the sodium restriction compared with the control group
and baseline. A study determined that 6 weeks after the in-
tervention, a significant increase was reported in patients’
adherence attitude to the dietary sodium restriction in pa-
tients with CHF compared with the control group. How-
ever, 6 months later, such a difference was not statistically
significant despite the high level of attitude (27). In a quasi-
experimental study, education improved the awareness,
attitude, and adherence to self-care behaviors in patients
with CHF. However, education was effective only in patients

without depression. Therefore, the need for the considera-
tion of psychological problems before education was em-
phasized (28). Similar to this study, Welsh et al. (2013) did
not assess psychological problems among patients.

In the present study, the mean score of the subjective
norm in the intervention group showed a significant in-
crease 6 and 12 weeks after the education program com-
pared with the control group and baseline. Nevertheless,
in the study, no differences were reported between the in-
tervention and control groups in terms of the scores of the
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subjective norm before, 6 weeks, and 6 months after ed-
ucation (29). Such differences can be related to a larger
sample size, the presence of a family member in the edu-
cation program, or the short 12-week follow up compared
with the Welsh’s study. Since the diet adherence takes place
in the context of the family and the majority of patients
need other family members’ help for cooking, the fam-
ily involvement in the education program can improve an
adherence to the diet. Nonetheless, more studies should
be carried out to show the impact of the family involve-
ment in the education program. A study indicated that
the adherence to the low sodium diet was difficult with-
out the family’s continuous support. They showed that pa-
tients living in families who followed a low-sodium diet ad-
hered to the dietary restriction of sodium 1.6 times more
than those in families that did not follow a low-sodium
diet (30). Similarly, the results of a study showed that the
sodium intake in patients with CHF who received educa-
tion with their families was lower compared with those pa-
tients who received education without the participation of
their families (31).

The results of this study showed that the mean scores
of the perceived behavioral control in the intervention
group, 6 and 12 weeks after the intervention, reduced sig-
nificantly compared with the control group and baseline.
In a study, barriers to the adherence to a low sodium diet
were a lack of awareness, difficulty in finding low salt foods
in restaurants, and disliking the taste of low-salt foods (32).
Therefore, healthcare staff and family members who re-
ceive educational and motivational programs play an im-
portant role in increasing patients’ willingness and abil-
ity to adhere to the low sodium diet. Education can reduce
barriers to behavior changes and increase perceived behav-
ioral control (27). However, Welsh et al. (2013) indicated
that no statistically significant differences between the in-
tervention and control groups were found in terms of the
scores of perceived behavioral control before, 6 weeks, and
6 months after the education program. Probable reasons
for such differences were the methodologies of the studies
and the family participation.

The sodium intake in the patients before the education
program was about 3200 mg per day. Food can be under
the influence of the individual’s culture, economy, and en-
vironment (33). No studies were conducted on the food cul-
ture in patients living in Yazd province. Nonetheless, the
average sodium intake of the healthy individuals who were
referred to clinics in Yazd was 3700 mg (34), which was very
high. In a study, the average 24 - hour excretion of sodium
was 3827 mg (SD = 1436) (35).

Basuray et al., (36) measured the sodium intake of
patients with heart failure undergoing education on the
sodium restriction to less than 2 gr based on a 24-hour

urine sample. The patients received 3.15 ± 1.58 gr sodium
and only 23% of the patients ahdered to the diet with a
sodium restriction. Only 1/3 of patients with heart failure
in class 2 and 3 of the New York Heart Association con-
sumed less than 2 gr sodium per day (37).

With regard to cultural and ethnic differences, there
was a need to carry out similar studies on different popula-
tions to measure the sodium intake and examine the effect
of education programs.

Moreover, in this study, the education program led to a
significant reduction in the amount of urinary sodium in
the intervention group compared with the control group,
which was in line with the findings of a previous study
(38). According to the current study, in the intervention
group, the amount of sodium intake 6 weeks after the ed-
ucation program was less than that 12 weeks later. This dif-
ference was due to less changes in the adherence intention
12 weeks later compared to 6 weeks later. Also, in the cur-
rent study, patients were followed up for 6 weeks. Regard-
ing the need for continuing the education program for
internalizing the sodium-restricted diet, reminders using
telephone follow-ups or virtual methods can be used. How-
ever, more studies are required to be carried out. Strategies
should be made to devise plans with the aim to examine
the suitable time for patient education to maintain an ad-
herence to a low sodium diet. Welsh et al. (29) showed that
no statistically significant difference between the 2 groups
were reported in terms of the sodium intake 6 weeks after
the education program. However, 6 months later, a statis-
tically significant difference in the sodium intake was re-
ported between the groups. The difference in the results
of these studies can be attributed to differences in their
methodologies.

Some limitations may affect the generalizability of the
findings. For instance, a convenience sampling method
was used. Also, the patients with CHF were literate, had the
EF less than 35%, and lived with a family member.

5.1. Limitations

The patient was not followed up in a weekly manner.
In this study, a patients visit with the monthly period and
also paying the travel costs were used to increase the pa-
tients cooperation. Furthermore, the researcher collected
24 urine samples from the patients to prevent samples’
loss. Since the patients were literate people living in an
urban area, the generalizability of patients with different
characteristics and different contexts needs further stud-
ies.

5.2. Conclusion

In this study, the education program improved the ad-
herence intention to the dietary sodium restriction and re-
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duced the sodium intake in patients with CHF. The edu-
cational role of nurses in the healthcare system is the re-
duction of patients’ sodium intake. It is recommended
to devise strategies for encouraging nurses to educate pa-
tients with CHF with regard to the modification of the
life style and self-care behavior improvements. It is sug-
gested to investigate the effect of similar educational inter-
ventions on the patients’ adherence to self-care in various
health-related aspects. Moreover, it is necessary to evaluate
the effect of this education program on clinical other out-
comes including the quality of life, readmission, and cost
of healthcare.
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