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Abstract
Background: One of the most important strategies to prevent diabetes as an important health issue in
adolescents is education and awareness. The aim of this study was to determine the effect of
educational intervention (EI) based on health belief model (HBM) on preventive behaviors of type 2
diabetes.

Methods: The educational trial study was conducted in 2019-2020 among 143 high school male students
at risk in Khash city (in southwestern Iran), using a random cluster method in two intervention and control
groups. Data collection tools were demographic characteristics, knowledge, model constructs and
disease prevention behaviors questionnaires. The training program was held in 7 one-hour sessions. Data
were collected before, immediately and three months after the intervention and analyzed by SPSS 20
software using Chi-square, Independent t-test and Repeated Measures ANOVA at signi�cant level of 0.05.

Results: Immediately after the implementation of the training program in the intervention group, a
signi�cant increase was observed in the mean scores of knowledge, model constructs and behavior (P
=0.0001). Three months after the EI, there was a signi�cant difference between the mean scores of
knowledge, perceived barriers, Cues to action and behavior between the two groups (p <0.05).

Conclusion: Considering the effect of EI based on HBM on the promotion of diabetes prevention
behaviors in students, the design, implementation and evaluation of theory-based EIs in the control and
prevention of diabetes in adolescents is recommended.

Background
Diabetes is a chronic and metabolic disease that causes severe injury to the heart, blood vessels, eyes,
kidneys, and nerves by disrupting the metabolism of carbohydrates, fats, and proteins over time. Further,
it disrupts the normal routines of life, resulting in signi�cant physical and psychological consequences. In
recent years, the prevalence of type 2 diabetes among young people has increased dramatically [1, 2].

Diabetes as most common chronic diseases globally, affecting more than 100 million people annually. It
is estimated that the rate of diabetes to be increased from 463 million in 2019 to 578 million by 2030
across the world [3]. In Iran, 3.7 cases increase per 100,000 people annually [4]. According to the World
Health Organization, diabetes has been the seventh leading cause of death in 2016 [5] and the fourth in
developing countries, imposing economic, psychological, and social costs on the individual, family, and
society [6, 7].

Primary prevention has always been considered a key strategy in health promotion, aiming to maintain
people healthy and prevent disease [8]. Adolescents with overweight, obesity, or the disease's history in
their family are as one of the high risk groups for diabetes [5]. Thus, maintaining and promoting health
(physical, psychological, and social) of the young and adolescent population seems necessary given the
following issues: health is a natural right of each human being, including children and adolescents, about
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one-third of the country's population are children and adolescents, children and adolescents
quantitatively are the most valuable age groups in the community, young people, especially adolescents,
are at the best ages to learn healthy living skills, and health promotion programs for adolescents are
among the most cost-effective programs [9].

One of the essential strategies to promote students' health is implementing health education programs
based on their active participation in various health activities. Health education includes biological,
health, social, and educational information to promote societies, besides creating and changing people's
behavior to improve their physical, psychological, and social health, which is done using educational aid
equipment [10]. The health belief model is based on the rule that people respond well to health and
disease prevention messages when they feel they are at risk (as perceived susceptibility), a health-
threatening is very serious (as perceived severity), behavioral change has many bene�ts for them (as
perceived bene�ts), and they can remove barriers to health behaviors (as perceived barriers); thus, in
these situations, EIs and programs are effective [11, 12]. Shabibi et al. showed that the mean scores of
perceived susceptibility, severity, bene�ts, and barriers, self-e�cacy and self-care behaviors were at
moderate and low levels before intervention. However, after the intervention, the mean score of each
construct of the HBM and self-care behaviors increased signi�cantly [13]. The present study aimed to
determine the effect of educational programs on diabetes preventative behaviors based on HBMs among
second-grade high school students at risk in the city of Khash (southwestern Iran).

Methods

Study design and setting
The present educational trial was of the pretest-posttest design with two groups conducted among the
second-grade high school male students in Khash city, Sistan-Baluchestan province, in 2019–2020.
Khash is one of the border and less-privileged cities of Sistan and Baluchestan located in the southwest
of Iran, whose population, according to the 2016 census, is equal to 129,645 people and has a hot and
dry climate. The Khash people speak Baluchi-Sarhadi, Baluchi-Makrani, and Persian languages; the latter
is common in schools and government o�ces. Four samples (school) were randomly selected using the
cluster sampling method out of eight public high schools; then, two were randomly assigned to the
intervention group and two to the control group. Later, the list of students at risk (history of diabetes in a
student or �rst-grade family, student body mass index higher or equal to 25: inclusion criteria) was
determined from the health record. Next, the researchers referred to the classes and, after explaining
research objectives, asked selected students to complete the pretest in their presence. Exclusion criteria
included absence in more than two sessions during the EI, dissatisfaction with participation during the
study, and withdrawal from participating in EI sessions.

Study participants and sampling
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The sample size, based on the formula  and adopted from Niazi et al. [14], was
estimated 143 people; 70 in the educational group; 73 in the control group (Fig. 1; Consort �ow diagram),
(standard deviation equals 3.5; d is the least signi�cant difference between the two groups, which
according to similar studies, equals 1.67; Z indicates the normal distribution percentile calculated for the
indices of 0.975 and 0.80).

Data collection tool and technique
The data collection tool was a questionnaire adopted from other scienti�c texts and sources [13],
including demographic information, awareness, HBM constructs, and preventive behaviors. Demographic
information consisted of 8 questions, covering age, education/occupation of parents, income level, the
number of family members, and body mass index. The second part was on awareness with 33 questions
and a three- and four-choice item scale; the correct answer scored two, the wrong scored zero, and the "I
do not know" answer scored one; the score range of this section was between 0 to 66. The third part, the
HBM, questions involved with perceived susceptibility (8 questions with a range of 8–40), perceived
severity (7 questions with a range of 7–35), perceived bene�ts (8 questions with a range of 8–40),
perceived barriers (10 questions with the range of 10–50), perceived self-e�cacy (12 questions with the
range of 12–60), and cues to action (8 questions in the range of 8–40). The fourth section included
questions about student behavior (7 questions in the range of 7–35).

The response scale in model constructs was 5-point Likert from I defenitly agree with score 5 to I defenitly
disagree with score 1. A higher score, except for perceived barriers, re�ected the student's greater belief in
diabetes. The behavioral response scale was 5-point Likert from always to never. The validity of the
questionnaire was also assessed and con�rmed by ten experts in health education and promotion, as
well as epidemiologists, using CVI and CVR evaluations. Further, Cronbach's alpha coe�cient used to
evaluate the reliability of the constructs of awareness, susceptibility, severity, bene�ts, barriers, self-
e�cacy, as well as cues to action and behavior, were 0.7, 0.68, 0.71, 0.77, 0.84, 0.86, 0.83, and 0.70
respectively.

After analyzing the pretest results, educational content based on the HBM's constructs was prepared and
adjusted. The students in the intervention group were divided into groups of 10 to 15 people, and the
prepared educational program was implemented in �ve 60-minute training sessions in school halls as
lecture, question-answer, and group discussions using slides, pamphlets, and CDs to raise students
'awareness about the types of diabetes, symptoms, risk factors, and preventive strategies, improve
students' perceptions and beliefs to sensitize them to the disease (perceived susceptibility and severity),
promote perceived self-e�cacy and bene�ts to empower students in adopting preventive behaviors, as
well as discussing potential barriers and reducing perceived barriers. Also, two 60-minute training
sessions were held for teachers and parents of students as cues to action, aiming to involve parents in
studying, guiding, and monitoring student behavior. Once the study was completed, the training package
was given to the control group as well. A posttest was performed immediately and three months after the
intervention, and the results were analyzed by SPSS 20 software (for Windows; SPSS Inc., Chicago, IL)



Page 5/13

using chi-square, independent t-test, and Repeated Measures ANOVA at a signi�cant level of 0.05. The
Kolmogorov-Smirnov test was also used to examine the data normality distribution.

Results
The number of students participating in the present study was 143 in two groups (70 in the intervention
group; 73 in the control group). Students' mean age in the intervention group was 16.43 ± 0.67 and in the
control group was 16.17 ± 0.65 years. Independent t-test showed a signi�cant difference between the
mean ages of the two groups (p = 0.022). Thirty-four fathers of students in the intervention group had
secondary and diploma education levels, while, in the control group, 24 fathers of students had
secondary and diploma education levels; this difference was signi�cant according to the chi-square test
(p = 0.003). Twenty-four mothers of students in the intervention group were illiterate, while, in the control
group, 5 mothers were illiterate; this difference was signi�cant according to the chi-square test (p = 
0.001). However, no signi�cant difference was observed between parents' job status, income status, the
number of family members, and body mass index of the two groups (P > 0.05). 44.3% of the students in
the intervention group had a normal body mass index, while, in the control group, 50.7% of the students
had a normal body mass index; this difference was not signi�cant based on the chi-square test (p = 
0.835).

Changes in scores of awareness, HBM constructs, and preventive behaviors in the intervention group
were signi�cant according to the Repeated Measures ANOVA (P = 0.0001 [Table 1 and Fig. 1]. Also, the
independent t-test showed a signi�cant difference between the two groups immediately after the
intervention in the constructs of awareness and HBM, except for perceived susceptibility and behavior (P 
< 0.05) [Table 1]. According to the results, three months after the intervention, only a signi�cant difference
was observed between the mean scores of awareness, perceived barriers, as well as cues to action and
behavior in the two groups (p < 0.05) [Table 1].
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Table 1
Comparison of mean score and standard deviation of Awareness, HBM constructs and behavior of high

school male students in Khash regarding diabetes in the two groups before, immediately and three
months after the intervention

Structure the name

of the
group

Before
intervention

Immediately Three months
later

P-Value*

Mean ± 
Standard
deviation

Mean ± 
Standard
deviation

Mean ± 
Standard
deviation

Awareness

0–66

intervention 37.66 ± 5.92 49.41 ± 4.32 52.91 ± 3.33   
0.0001

 

Control 38.69 ± 7.24 38.00 ± 7.80 45.08 ± 7.22  0.001  

P-Value 0.353 0.0001 0.0001**

Susceptibility

8–40

intervention 27.57 ± 4.57 30.59 ± 4.02 30.15 ± 3.82  0.0001  

Control 29.26 ± 5.32 29.10 ± 5.32 28.75 ± 5.37  0.015  

P-Value 0.040 0.066 0.075**

Severity

7–35

intervention 25.30 ± 4.04 27.37 ± 3.45 26.77 ± 3.66  0.0001  

Control 25.81 ± 4.17 25.73 ± 4.09 25.61 ± 4.17  0.450  

P-Value 0.381 0.015 0.081**

Bene�ts

8–40

intervention 30.90 ± 3.13 32.60 ± 3.17 32.29 ± 2.91  0.0001  

Control 31.05 ± 5.33 31.11 ± 5.07 30.97 ± 5.00  0.018  

P-Value 0.774 0.048 0.059**

Barriers

10–50

intervention 25.44 ± 6.01 20.96 ± 5.16 22.41 ± 5.52  0.0001  

Control 26.59 ± 7.99 27.21 ± 8.15 26.89 ± 8.17  0.211  

P-Value 0.336 0.0001 0.0001**

Self-e�cacy

12–60

intervention 47.14 ± 8.19 51.76 ± 5.05 48.16 ± 7.30  0.0001  

Control 47.23 ± 7.12 46.30 ± 6.53 45.88 ± 6.65  0.010  

P-Value 0.944 0.0001 0.053**

Cues to
action

8–40

intervention 28.43 ± 5.89 31.40 ± 4.26 29.67 ± 4.88  0.0001  

Control 27.93 ± 6.92 28.07 ± 6.63 27.71 ± 6.70  0.135  

P-Value 0.645 0.0001 0.049**
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Structure the name

of the
group

Before
intervention

Immediately Three months
later

P-Value*

Mean ± 
Standard
deviation

Mean ± 
Standard
deviation

Mean ± 
Standard
deviation

Behavior

7–35

intervention 17.26 ± 4.95 22.96 ± 4.95 18.57 ± 3.45  0.0001  

Control 18.11 ± 5.81 16.40 ± 4.79 16.07 ± 4.51  0.001  

P-Value 0.347 0.0001 0.0001**

* Repeated Measures ANOVA **Independent T-test

Discussion
In the present study, to increase awareness about diabetes, its types, risk factors, complications, and
symptoms were discussed. In the Farahmand study, after the EI, the mean score of awareness, perceived
susceptibility, severity, bene�ts, and barriers in type 2 diabetic patients increased signi�cantly compared
to the control group [15]. In the study of Bayat et al., after implementing the educational program,
awareness in both intervention and control groups increased signi�cantly, probably due to the
implementation of regular training programs at the center. However, a signi�cant increase in attitude and
behavior was observed only in the intervention group [16]. Sadeghi et al.'s educational trial indicated the
HBM's effectiveness in educating people over 30 years old referred for diabetes screening; they suggested
the HBM be used alongside traditional education methods [17]. Moreover, Shojaeizadeh study showed
that, in educating diabetic patients, the empowerment model had desirable potentials compared to the
medical approach currently common in diabetes education, thus considering concepts, including patient
empowerment and self-care behavior adoption, improve the results of interventions in chronic patients
such as diabetes is inevitable. On the other hand, changing the approach in in-service education of people
involved in educating diabetic patients in the �eld of health care is necessary [18].

As regards the construct of perceived susceptibility, acceptance-expression of susceptibility to the
complications of diabetes, besides the prohibited foods causing complications of diabetes and the
genetic factors involved in developing diabetes in other healthy members of the family, were discussed.
Regarding the perceived severity construct, beliefs of students in that diabetes can lead to their death,
serious complications in them (due to involvement of more organs), high economic costs on them and
their families, as well as making them disabled were discussed. As regards the construct of perceived
bene�ts, beliefs of students in that following nutritional principles (using recommended food groups) and
doing adequate and appropriate physical activity results in self-con�dence in maintaining their health
were argued. For the construct of perceived barriers, beliefs of students in that unawareness of the
nutritional principles should not result in nonadherence to them, and also that adherence to such
principles does not cause them to stay away from their favorite foods were discussed. For perceived self-
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e�cacy, identi�cation of bene�cial and harmful foods, in general, was argued; according to the current
program, a signi�cant increase in the mean scores of constructs and behavior was observed.

Shabibi et al. and Dadkhah Tehrani et al. showed that the mean scores of perceived susceptibility,
severity, bene�ts, barriers, and self-e�cacy, as well as self-care behaviors, before the intervention, were at
moderate and low levels. However, after the intervention, the mean score of each construct of the HBM
and self-care behaviors increased signi�cantly [8, 13]. In a systematic review of Zare et al., while
emphasizing the use of behavior change models, such as social cognitive theory, HBM, and self-e�cacy,
mentioned promoting diabetes self-care behaviors, combining models, and considering other
determinants at the community level to improve the effectiveness of interventions [19]. In their meta-
analysis study, Dandan Liang et al., reviewing 17 studies, con�rmed peer support for key variables in
promoting self-management and self-e�cacy in diabetes [20]. Ghoreishi et al., in their EI based on social
cognitive theory on diabetes self-care behaviors, emphasized that emotional adjustment, self-e�cacy to
overcome barriers, and self-regulation can predict self-care and that the program promotes awareness
and self-e�cacy in diabetic patients [21].

Among the studies measured more objective aspects of the consequences of EI, a clinical trial of Shao et
al. in 2018 showed that in the intervention group, diabetes education increased the average scores of
HBM variables (perceived susceptibility, severity, barriers, and self-e�cacy) and improved uric acid,
physical activity, body mass index, and waist ratio after the intervention; while in the control group,
between consecutive intervals and follow-up, no signi�cant differences were observed [22]. In a study
with a different research community, Karimi et al. examined the effect of education based on HBM on diet
adherence in pregnant women with gestational diabetes; their research results indicated the usefulness
and signi�cant impact of such training on the constructs of the model [23]. In his study, Farahani
Dastjani investigated the effect of HBM-based education on adherence to medication regime in patients
with diabetes. According to their �ndings, three months after the EI, the constructs of perceived
susceptibility, bene�ts, and self-e�cacy, as well as cues to action and behavior in adherence to the
medication regime, increased signi�cantly compared to the pre-intervention. In contrast, the constructs of
perceived barrier and severity showed insigni�cant differences compared to pre-intervention [24].

These results show that health education interventions in the HBM framework are practical approaches in
educating and promoting proper health behaviors concerning type 2 diabetes among students. Moreover,
based on this study's results and other relevant evidence, this type of education may be included in
diabetes-related health promotion programs among students, thus bene�ting from its effects on
maintaining and promoting students' health behaviors.

One of the strengths of the present study is considering students at risk and emphasizing the prevention
and health promotion, especially in adolescents, conducting research in a border and less privileged city.
One of the limitations of the present study is the study of behaviors abstractly, some of which can be
examined objectively with parents' help; further, self-report and gender (male) can result in students'
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carelessness in completing questionnaires. Thus, parental involvement is suggested to evaluate
behaviors.

Conclusion
Overall, an EI based on the HBM has a signi�cant impact on increasing the scores of awareness,
perceived susceptibility, severity, bene�ts, and self-e�cacy, cues to action and preventive behaviors and
decreasing the score of perceived barriers among students. Health education interventions in the HBM are
practical approaches in educating and promoting proper health behaviors concerning type 2 diabetes
among students. Moreover, based on this study's results and other relevant evidence, this type of
education can be included in diabetes-related health promotion programs among students, thus
bene�ting from its effects on maintaining and promoting students' health behaviors.
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Figure 1

Comparison of mean awareness score, model constructs and behavior of high school male students in
Khash regarding diabetes in the two groups before, immediately and three months after the intervention
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Figure 2

Consort �ow diagram of HBM based Intervention on diabetes


