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Research Paper
Investigating the Effects of Educational Intervention 
Based on the Health Belief Model in Adopting Healthy 
Behaviors by Type 2 Diabetic Patients in 2021

Background: The essential strategies to avoid diabetes complications are lifelong health 
education and self-care. This study determines the impacts of an educational intervention based 
on a health belief model.

Methods: This quasi-experimental study was conducted on patients with type 2 diabetes using 
convenience sampling. They were randomly assigned to experimental (n=55) and control 
groups (n=55). A standard questionnaire was used to collect the data. The healthy behaviors 
were measured again after 3 and 6 months, and the data analysis was performed using the SPSS 
software, version 20.

Results: The mean value of perceived susceptibility boosted in the intervention group from 
18.94 before the training to 22.90 and 22.3 after 3 and 6 months of the intervention, respectively. 
The mean score perceived severity increased in the intervention group to 31.30 and 31.42 after 3 
and 6 months of the intervention, respectively. Meanwhile, the mean score of perceived benefits 
increased in the intervention group from 10.06 before the training to 11.61 and 13.32 after 3 and 
6 months of the intervention, respectively. The mean score of perceived barriers decreased in the 
intervention group from 19.50 before the training to 13.35 and 12.21 after 3 and 6 months of the 
intervention, respectively. The mean score of perceived self-efficacy boosted in the intervention 
group from 24.16 before the training to 29.44 and 29.48 after 3 and 6 months of the intervention, 
respectively. The mean value of cues to action boosted in the intervention group from 20.15 
before the training to 22.2 and 23.2 after 3 and 6 months of the intervention, respectively.

Conclusion: The results demonstrated the importance of designing educational programs based 
on the health belief model constructs over 3 and 6 months in adopting healthy behaviors by 
subjects with type 2 diabetes. 
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1. Introduction

iabetes mellitus is a prevalent non-com-
municable disease worldwide [1] and the 
4th or 5th cause of death in wealthy coun-
tries, with ample evidence indicating the 
outbreak of diabetes in industrialized and 
developing countries [2]. The overall 

commonness of this disease is observing an uptrend, es-
pecially in developing countries. Due to the significant 
prevalence of obesity and, consequently, diabetes, in 
most countries, obesity and diabetes are called the twin 
epidemics of the 21st century [3]. In low- and middle-
income countries, an increase is observed in the preva-
lence and socioeconomic burden of diabetes. Accord-
ingly, about 80% of people with diabetes live in such 
countries [4].

Diabetes is a severe health and social problem globally 
[5]. It is also a significant cause of blindness, advanced 
kidney disease, amputation, and cardiovascular issues, 
particularly during the active ages of life [6]. Type 2 dia-
betes is often referred to as adult-onset diabetes or life-
style diabetes, which accounts for up to 95% of all types 
of diabetes [7] and affects approximately 15% of society 
members [8]. It loses the body’s ability to effectively 
produce and use insulin due to a sedentary lifestyle, in-
adequate nutrition, and poor lifestyle [9].

The International Diabetes Federation (IDF) has re-
cently assessed the prevalence of diabetes in 216 coun-
tries. Accordingly, the global prevalence of diabetes is 
estimated at 8.3% among the 4.4 billion people with 20 
to 79 years of age. Meanwhile, 6.4% of the population 
suffers from impaired glucose tolerance. These figures 
are predicted to reach 9.9% and 7.1% in 2030, respec-
tively. Half of the people with diabetes are unaware of 
their situation [10]. Diabetes causes more than 4.6 mil-
lion deaths a year, half of which are individuals under the 
age of 60 [11].

Given the increasing statistics and worldwide trends of 
this disease, diabetes was declared a latent epidemic by 
the World Health Organization (WHO) [12]. The global 
prevalence of this condition in the adult population was 
285 million in 2010 (6.4%), grew to nearly 371 million 
in 2012, and is predicted to rise to 552 million by 2030 
[13]. According to WHO, the prevalence of diabetes was 
estimated at 10.3% in the Iranian adult population in 
2011, accounting for 10% in men and 10.4% in women 
[14, 15]. 

There are many strategies for controlling the disease 
in all strategies. Education creates new behaviors and 
trends in people’s lifestyles [16]. Patient education is 
an essential component of diabetes control [17]. Health 
education is one of the most practical intervention tech-
niques to create and sustain healthy behavior and life-
style changes to prevent and control diseases. Health 
education aims to change behavior so that one’s health 
and quality of life are promoted [18]. Therefore, for 
health education programs to be effective, theories and 
learning models must be utilized. An educational model 
initiates the program and guides it on the right path to the 
ultimate evaluation stage [19]. Different models, such as 
the beliefs, attitudes, subjective norms, enabling factors 
model, social support, and innovation diffusion theory, 
can be a potential capacity for diabetic patients to learn 
more about their disease and prevent its complications 
[19-22].

The health belief model (HBM) is a theoretical frame-
work for disease prevention. This model is rooted in the 
theory that one’s willingness to change health behaviors 
primarily depends on health perceptions. HBM focuses 
on changing the beliefs causing behavior [23].

The model’s philosophy is that training leads to the cre-
ation or alteration in the behavior of learners that have 
the following four characteristics: 1) Performing the de-
sired health behavior that has benefits for them from eco-
nomic, social, cultural, and family; 2) Educators should 
identify the existing barriers for learners, including in-
dividual and social, economic, cultural and familial to 
adopt healthy behaviors and plan accordingly; 3) Edu-
cational programs should create the necessary sensitivity 
in learners about the complications and risks caused by 
not performing healthy behaviors, including economic, 
social, cultural, familial aspects; 4) To adopt healthy 
behaviors, it is necessary to use guidelines for actions, 
including the recommendations of health care center em-
ployees, medical doctors, mass communication devices, 
posters, pamphlets, and reminder cards [24].

According to this model, a person must undergo sev-
eral stages to employ preventive behaviors. First, they 
ought to feel threatened by the subjective perception 
of the risk of type 2 diabetes (perceived susceptibility). 
Next, they must comprehend the severity of the disease 
complications, namely medical and social consequences 
(perceived severity). Then, through positive external 
stimulus (cues to action), they must believe that the type 
2 diabetes prevention program is feasible and effective 
(perceived benefits). Subsequently, they weigh the bene-
fits against barriers to action (perceived barriers) and re-
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gard them as less costly. Eventually, one takes measures 
of precaution against type 2 diabetes. Moreover, positive 
judgment about one’s ability to develop type 2 diabetes 
preventive behaviors (perceived self-efficacy) is also a 
reviving force that leads to a person’s demand to adopt 
disease-preventive behaviors [17, 25].

Various studies have been conducted in this field. For 
instance, in 2021, Mahmoudian showed that in the inter-
vention group, the scores for knowledge (P=0.01), per-
formance (P=0.01), and self-efficacy (P=0.04) increased 
significantly, while the score for perceived barriers sig-
nificantly decreased (P=0.02). This article also showed 
that education, based on the health belief model, effec-
tively promotes self-care behaviors and controls meta-
bolic complications in diabetic patients [26]. In 2019, 
Dadkhah Tehrani showed that after the intervention, a 
significant difference was observed between experimen-
tal and control groups in terms of scores of awareness, 
perceived susceptibility, perceived severity, perceived 
benefits, perceived barriers, self-efficacy, and eating be-
havior (P<0.05) [27].

With the intervention of health education and the appli-
cation of the health belief model to increase the healthy 
behaviors of diabetic patients, we aim to investigate the 
impact of education based on the health belief model in 
individuals with type 2 diabetes.

2. Methods

This quasi-experimental study included 110 type 2 
diabetic patients referred to comprehensive healthcare 
centers in Zabol, Sistan, and Baluchestan Province, Iran, 
in 2021. Interventional studies are standard studies to 
measure the effectiveness of an intervention in people’s 
health status. Nevertheless, in some cases, the random 
division of people or communities under investigation 
into two intervention and control groups becomes im-
possible. For example, to evaluate the effectiveness of a 
public health program, it is not possible to randomly di-

vide people into intervention and control groups. In such 
a case, the design of interventional studies can be used, 
and due to the limitation, the design of such studies is 
done in a quasi-experimental fashion [28, 29]. 

The inclusion criteria were being over 30 years of age, 
having the ability to read and write, being under the 
coverage of health centers, having a complete file and 
specifications in the integrated health systems, and lack-
ing severe complications of diabetes, such as diabetic 
foot amputation and eye and heart diseases. On the other 
hand, the individuals unwilling to continue participating 
in the study had severe disease complications with the 
doctor’s diagnosis. They were immigrants who were ex-
cluded from the study.

The participants selected via convenience sampling 
were randomly assigned to experimental (n=55) and 
control groups (n=55). Table 1 shows the number of pa-
tients for each center separately.

Figure 1 shows the flow chart of the study. The final 
data analysis was done with 55 samples.

In both groups, after obtaining consent to participate 
in the study, people were matched in terms of some de-
mographic variables, such as age, education status, oc-
cupation status, and duration of diabetes, after entering 
several patients in the intervention group by matching 
method. According to the demographic characteristics, 
a control sample group was also selected and included 
in the research.

The required data were collected through a standard 
questionnaire [19] consisting of the following two parts: 
Demographic characteristics and the constructs of the 
health belief model. The first part (demographic char-
acteristics) consisted of information on age, sex, marital 
status, education status, occupation status, and the dura-
tion of diabetes. The second part (the constructs of the 
health belief model) measured perceived susceptibility 
(n=13), perceived severity (n=15), perceived benefits 

Table 1. Number of patients for each center separately 

Center No. Gender Intervention Control

1
Male 14 14

Female 14 13

2
Male 14 14

Female 13 14
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(n=6), perceived barriers (n=13), cues to action (n=2), 
and self-efficacy (n=10). The replies were scored on a 
3-point Likert scale, resulting in the maximum scores of 
39, 18, 45, and 60 in the construct of perceived suscep-
tibility and perceived barriers, perceived benefits, per-
ceived severity, and self-efficacy, respectively. The con-
tent validity of this instrument was confirmed in a study 
by Shojaeezadeh, obtained at 76% [19].

The educational intervention was performed for the ex-
perimental group (n=55) by holding three 60-min train-
ing sessions in a month in the training room of health 
centers. Various educational methods were employed in 
these sessions, such as lectures, group discussions, and 
modeling successful experiences for the participants. 
The content of the educational program included the fol-
lowing items: The definitions of diabetes, causes of dia-
betes, complications of diabetes, diagnosis and treatment 
methods of diabetes, how to care for diabetes, referring 
to a healthcare provider, physician, and specialist to 
perform the necessary regular tests; regular blood sugar 
control; how to use urine glucose test strips and hemo-
glucotest; and healthy lifestyle (diet, calorie calculation, 
and exercise as well as their role in controlling diabetes). 

In the last session, one of the patient’s family members 
participated in the training program, aiming to involve 
them in training as the best cue to action. Training ses-
sions on the health belief model were performed for the 
intervention group based on the needs analysis (pre-test). 
The questionnaire was completed 3 and 6 months after the 

intervention in both groups, and a fasting glucose test was 
performed once more; the results were then compared. 

To comply with the ethical principles in the research, a 
pamphlet containing the provided educational materials 
was provided to the control group.

Data analysis was performed using the SPSS software, 
version 20, through the chi-square test, paired t-test, 
Fisher exact test, and independent t-test at a significance 
level 0.05.

3. Results

The Mean±SD age scores of the participants in the con-
trol and intervention groups were obtained at 55.06±1.72 
and 54.00±1.69, respectively. Also, this number was 
54.50±1.70 years for all participants, which was not sig-
nificantly different (P=0.35). In this study, most partici-
pants were female and married with primary education. 
A significant difference was found between the study 
groups regarding gender (P=0.02). Table 1 compares 
other demographic characteristics of the subjects in the 
two study groups. Accordingly, the study groups were 
homogeneous in age, marital status, and educational and 
occupation status (Table 2).

Based on the findings, the mean score of health be-
lief model constructs was not significantly different 
in patients in two study groups before the intervention 
(P>0.05); however, a significant difference was observed 

 
 
 
 
 
 
 
 
 
 
. 
 
 
 

 

Flowchart 1: Work flow chart 

 

Allocation  55 people in Control Group  55 people in experimental Group 

Intervention  55 people were present until 
the end of the study 

 

55 people were present until the 
end of the study 

Follow up 
55 people were present until 
the end of the study 

 

55 people were present until the 
end of the study 

 

Analysis 55 people were analyzed  

 

55 people were analyzed  

 

110 participations 

Figure 1. Workflow chart
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after the intervention (P<0.05) (Table 3). The mean val-
ue of perceived susceptibility boosted in the intervention 
group, reaching from 18.94 before the training to 22.90 
and 22.3 after 3 and 6 months of the intervention, re-
spectively.

Before the educational intervention, no significant dif-
ference existed in the mean scores of perceived severity 
between the intervention and control groups. Nonethe-
less, implementing education based on the health belief 
model increased the mean score perceived severity in pa-
tients in the intervention group to 31.30 and 31.42 after 
3 and 6 months of the intervention, respectively, which 
was significantly different (P=0.001).

Educational programs based on the health belief model 
improved the mean score of perceived benefits in per-
forming healthy and self-care behaviors in patients in 
the intervention group from 10.06 before the training to 
11.61 and 13.32 after 3 and 6 months of the intervention, 
respectively. The differences were statistically signifi-
cant (P=0.001).

Implementing an educational program based on the 
health belief model decreased the mean score of per-
ceived barriers in diabetic patients in the intervention 
group from 19.50 before the training to 13.35 and 12.21 
after 3 and 6 months of the intervention, respectively, 
which was statistically significant (P=0.001).

Table 2. Demographic information of patients in two groups

Group
Variables

No. (%)
P

Control Intervention Total

Age (y)

35-45 14(25.6) 15(27.3) 29(26.4)

0.35
46-55 13(23.6) 17(30.9) 30(27.3)

56-65 21(38.2) 15(27.3) 36(32.7)

≥66 7(12.7) 8(14.5) 15(13.6)

Gender
Female 37(67.3) 37(37.3) 74(67.2)

0.029
Male 18(32.7) 18(32.7) 36(32.7)

Marital status

Single 2(3.6) 2(3.7) 4(67.2)

0.55Married 49(89.1) 48(88.9) 97(32.7)

Divorced 4(7.3) 4(7.4) 8(0.03)

Education

Primary school 29(52) 30(54.5) 59(53.6)

0.98

Guidance school 17(30.9) 16(29.1) 33(3)

Diploma 6(10.9) 6(10.9) 12(10.9)

University 3(5.5) 3(5.5) 6(5.4)

Duration of 
diabetes

1-5 27(49.1) 26(47.3) 53(48.2)

6-10 17(30.9) 17(30.9) 34(21.8)

0.7311-15 10(18.2) 10(18.2) 2(18.1)

16-20 1(1.8) 2(3.6) 3(2.7)

Relatives with 
diabetes

Yes 39(70.9) 39(70.9) 78(70.9)
0.56

No 16(29.1) 16(29.1) 32(29.09)
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Implementing an educational program based upon the 
health belief model led to an increase in the mean score 
of perceived self-efficacy in the group of intervention 
from 24.16 before the training to 29.44 and 29.48 after 
3 and 6 months of the intervention, respectively, which 
was significantly different (P<0.001).

The mean value of cues to action boosted in the inter-
vention group, reaching from 20.15 before the training to 
22.2 and 23.2 after 3 and 6 months of the intervention, re-
spectively, which was significantly different (P=0.001).

4. Discussion

This study investigated the effects of an educational 
program based on the health belief model on adopting 
healthy behaviors by type 2 diabetic patients referred to 
comprehensive healthcare centers in Zabol City, Iran, in 
2021. Based on the results, training based on the health 
belief model could promote healthy behaviors in people 
with type 2 diabetes.

Moreover, the mean scores of perceived susceptibil-
ity were the same in both groups before the educational 
intervention. Before the educational intervention in the 

two groups, this score indicated that the mean value of 
patients’ perceived susceptibility to the disease devel-
opment was at a moderate level. Nevertheless, with the 
implementation of the training program, the mean score 
of perceived susceptibility was significant in the inter-
vention group (P<0.001) 3 and 6 months later.

This result is in line with the results of studies by Tan 
[30] and Kashfi [31]. Accordingly, in a study conducted 
by Tan [30], the mean score of perceived susceptibility 
was not statistically significant before training; however, 
it increased in the intervention group after the interven-
tion, which was also statistically significant. Addition-
ally, the findings of a study by Bayat on 120 patients 
with diabetes indicated that the mean value of perceived 
susceptibility boosted in the intervention group, reaching 
from 15.85 before the training to 17.77 and 17.78 after 
3 and 6 months of the intervention, respectively, which 
was consistent with the results of the present study [32].

Considering the positive impact of the educational program 
designed following the health belief model in increasing the 
perceived susceptibility of diabetic patients in the present 
study, it is essential to note that perceived susceptibility, as 
an influential construct in the periods of 3 and 6 months after 

Table 3. Comparison of the mean scores of health belief model constructs in patients in the study groups pre and post-inter-
vention

Step
Variables  

and Groups

Mean±SD
P* P**

Pre-intervention 3 Months Post-intervention 6 Months Post-intervention

Perceived 
susceptibility 

Intervention 18.94±5.1 22.90±2.9 22.3±95.1 0.001 0.003

Control 18.78±4.6 18.51±3.7 18.3±51.7 0.273 0.273

Perceived 
severity 

Intervention 22.78±3.6 31.30±2.1 31.42±2.9 0.001 0.001

Control 23.71±3.9 23.72±3.9 23.92±4.2 0.215 0.215

Perceived 
benefits

Intervention 10.06±1.92 11.61±1.8 13.32±2.2 0.001 0.001

Control 10.27±1.92 10.28±1.9 10.33±2.1 0.559 0.559

Perceived bar-
riers

Intervention 19.50±2.7 13.35±1.2 12.21±0.98 0.001 0.001

Control 19.99±2.8 19.98±2.8 19.99±2.9 0.363 0.363

Self-efficacy
Intervention 24.16±4.3 29.44±2.1 29.48±2.2 0.001 0.002

Control 24.55±4.1 24.58±4.0 24.61±3.8 0.626 0.626

Cues to action
Intervention 20.15±3.13 22.2±70.66 23.2±87.86 0.001 0.001

Control 20.12±3.7 20.88±3.07 20.11±3.55 0.165 0.166

SD: Standard deviation.

*Comparison before and after three months, **Comparison before and after six months.
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adopting healthy behaviors by diabetic patients, depends on 
applicable educational packages about patients’ mental sen-
sitivity toward the possibility of developing diabetes or the 
harmful conditions resulting from adopting consistent and 
healthy behaviors. The reason is that as long as patients do 
not feel the consequences of the disease, they will not seek 
ways to lessen the disease complications. Consequently, an 
increase in the perceived susceptibility of patients confirmed 
the impact of educational programs based on the constructs 
of this health belief model.

Before the educational intervention, no significant dif-
ference existed in the mean scores of perceived severity 
between the intervention and control groups. Nonetheless, 
the findings of this study demonstrated that the design of 
education based on the health belief model effectively in-
creased the perceived severity of diabetic patients after 3 
and 6 months, which was significantly different. Based on 
the findings of other studies by Baghiani [33] and Bayat 
[32], the perceived severity score in the intervention group 
followed a rising trend after training, which was consistent 
with the results of the present study. This score rose due to 
the patient’s participation in the health belief model train-
ing sessions over 3 and 6 months. In this model, the conse-
quences of the disease, such as disability and high treatment 
costs, are key variables that can affect the level of perceived 
severity. The training based upon the health belief model 
over 3 and 6 months increased the mean score of perceived 
severity in diabetic patients, ultimately leading to adopting 
healthy behavior, a lifestyle change, and a reduction of the 
disease consequences.

Our findings indicated that educational programs based 
on the health belief model improved the mean score of 
perceived benefits in performing healthy and self-care be-
haviors in patients in the intervention group over 3 and 6 
months, which was significantly different; however, this 
score did not change significantly in the control group. Ac-
cording to the results of studies conducted by Zigheymat 
[34] and Shamsi [35], based on the health belief model on 
88 diabetic patients, the mean score of perceived benefits 
improved in patients in the intervention group after the 
training, which was significantly different and in line with 
the results of a study by Bayat [32] and the current study. 

The findings of this study indicated that the design and 
implementation of an educational program based on the 
health belief model boosted the level of susceptibility 
and severity and, eventually, decreased the mean score 
of perceived barriers in diabetic patients in the interven-
tion group, which was statistically significant; nonethe-
less, no such significant differences were detected in the 
control group.

The training program designed over 3 and 6 months 
was effective in reducing the perceived barriers in dia-
betic patients so that it increased patients’ beliefs in the 
intervention group about the real costs of the disease 
and its consequences, which was in line with the find-
ings of previous studies, including Bayat [32], Baghiani 
[33], Shamsi [35], and Mohammadi [36], regarding a re-
duction in perceived barriers. Moreover, Mohebbi [37] 
conducted a study on 110 diabetic patients (2019) and 
reported that the mean scores of the patients in the in-
tervention groups were significantly different at baseline 
and after 3 and 6 months post-intervention (P<0.001), 
while the observed differences in the control group were 
not significant.

The results of the present study also suggested that de-
signing an educational program based on the health belief 
model led to an increase in the mean score of perceived 
self-efficacy in the group of intervention after 3 and 6 
months, which was significantly different (P<0.001); 
however, the control group showed no such significant 
differences. Based on the findings of a study conducted 
by Dehghan on 110 subjects with diabetes in 2015, self-
efficacy and social support could predict 33.5% of the 
observed variance of self-care behaviors [38].

Accordingly, the perceived self-efficacy showed no sig-
nificant difference before the intervention in both study 
groups; nevertheless, the differences were statistically 
significant following the implementation of the training 
program after 3 and 6 months (P<0.001). Dehghani et 
al. investigated the necessity of using appropriate educa-
tional methods for students, which revealed significant 
differences in the improvement of self-efficacy in the in-
tervention group [38], confirming the findings reported 
by Choi et al. [39].

On the other hand, the findings of this study indicated 
that self-efficacy could be the strongest predictive con-
struct of this model. Usually, people who showed the 
most changes had a higher level of self-efficacy for per-
forming a specific behavior. People with high self-effi-
cacy seem to have a higher inclination to adopt measures 
regarding self-management healthcare and react more 
appropriately in dealing with health-threatening factors.

The essential goals of education are to promote health 
and improve people’s self-efficacy. In the present study, 
in line with the results reported by Choi et al., it was 
revealed that cues to action and the participation of fam-
ily members were among the strongest and most crucial 
external practice guides. In the mentioned research, peo-
ple with diabetes learn about health concepts more from 
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family members who are respectful of them. Identifying 
influential local people and leaders among families of 
diabetes people could influence health education [39].

The educational intervention based on the health be-
lief model showed the positive effects of education on 
perceived susceptibility, severity, threat, benefits, barri-
ers, and self-efficacy. These positive effects were more 
evident in perceived severity, benefits, and self-efficacy. 
The current study’s findings demonstrated the impact 
and efficiency of the health belief model on adopting 
healthy behaviors by type 2 diabetic patients.

The present study had several strengths, such as match-
ing the control and intervention groups and adopting a 
community-based approach to implementing the care pro-
gram. This educational model plays a significant role in the 
health system’s services to society members. Accordingly, 
it is suggested that health education programs based upon 
the health belief model be included in healthcare programs 
as an intervention with easy, effective implementation.

5. Conclusion

The present study’s findings confirmed the importance of 
implementing educational programs based upon the health 
belief model constructs in adopting healthy behaviors by 
type 2 diabetic patients. Moreover, given the efficacy of the 
health belief model, especially the constructs of perceived 
severity, perceived barriers, and perceived self-efficacy as 
the most powerful predictors found in this study in descend-
ing order, it is recommended that this model be implement-
ed to teach primary and secondary prevention to diabetic 
patients. The results of this study revealed that educating 
diabetic patients, conducting active follow-up, and trying 
to remove the perceived barriers of patients could pave 
the way to improving the skills of people with diabetes in 
adopting healthy behaviors and decreasing the complica-
tions of the disease. 

Study limitations

Among the limitations of the present study were the 
previous knowledge and experiences of diabetic patients, 
interest in accepting the type of education, educational 
media and their features, and cognitive and emotional 
characteristics of patients. The other limitation of this 
study was the non-completion of the questionnaire by 
the subjects due to their very low literacy. However, the 
researchers tried to minimize the effect of this limitation 
by encouraging the patients to participate in the train-
ing course, ensuring them that the training content would 
benefit their health, and interviewing illiterate people.
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