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Summary

Background. To determine the effect of student’s empowerment
program using the extended health belief model on the brucel-
losis prevention in rural high school in Divandarreh, Kurdistan
province, Iran.

Materials and methods. Quasi-experimental study with repeated
measure (pre-test, post-test and at 2-month follow-up). In all 220
rural high school students were selected using a cluster sampling
method. The data collection tool was a questionnaire based on
the Health Belief Model (HBM). Five 1.5 hours sessions using
lecture, group discussion, inquiry method, leaflet delivery, and the
use of slides with Overhead projector and PowerPoints slide show,
designed according to the Systematic Comprehensive Health Edu-
cation and Promotion Model (SHEP), was presented for interven-
tion group twice a week in schools. Data were analyzed by SPSS

Introduction

Brucellosis is a zoonotic disease in which a pathogen is
transmitted to humans body through direct contact with
infected animals, or indirectly through the consumption
of contaminated animal products [1]. It affects both sex-
es in all age groups. Treatment of brucellosis may even
last for several months, which is why it is considered as
a chronic disease [2]. Brucellosis control programs have
been implemented in most countries of the world, but
due to animal resistance, consumption of non-pasteur-
ized and domestic dairy, traditional livestock, no regular
vaccination of livestock, and inadequate health education
programs for livestock farmers disease remains in most
countries and causes animal and human infection [1-4].
Hundreds of thousands of cases are reported annually in
the Mediterranean countries of Europe, North and East
Africa, the Middle East, North Asia, Central Asia and
South America [4]. Attention to the economic burden of
this disease is very important because of the long recov-
ery of the disease in humans, the development of disabil-
ity in humans, abortion in livestock, and the reduction of
production and productivity in livestock [5]. Brucellosis
can be considered as a potential bioterrorism agent due
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18, using descriptive statistics as well as Chi-square, independent
t-test and repeated measures at a significant level less than 0.05.
Results. The total mean age of participants was 14.6 = 2.3. The
intervention and control groups had no significant differences in
terms of age, gender, and other demographic variables. There was
no significant differences in the intervention and control groups
before the intervention in terms of awareness, severity, benefits,
barriers and self-efficacy. After educational program scores of
awareness, severity, susceptibility, benefits, barriers and self-
efficacy, and performance were higher in the intervention group
compared to the control group.

Conclusion. Overall, implementation of the educational interven-
tion based on theories and models had good effects on people that
are in the risk of infection and zoonotic disease.

to its ability to develop and also its economic burden [6].
The disease has been eradicated in a few countries, but
even there are still cases in those among the travelers
to the countries in the disease is most common [7-9].
The spread of traditional animal husbandry, lack of effi-
cient and appropriate veterinary systems, and the use of
traditional foods especially dairy products, have caused
the brucellosis to be one of the serious health risks in
developing countries, especially Iran [5, 6]. Livestock
trafficking has led to a rise in the trend of disease in re-
cent years in the border provinces of Iran [10]. The first
major factor in reducing and eliminating the disease is
the control of disease in the livestock. In the absence
of control of disease in livestock, the implementation of
appropriate training programs by the health system can
partly prevent the spread of disease in humans [3].

The effect of education depends on the proper use of
the models and theories of behavioral science, so select-
ing a model for health education is the first step in the
educational planning process [11]. Health Belief Model
(HBM) is a model that can be used at the individual level
to explain the health behaviors change [12]. This model
treats behavior as a function of the individual’s knowl-
edge and attitudes and guides people towards health be-
haviors according to its structures HBM can raise the
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perceived sensitivity and severity of individuals to bru-
cellosis, and depending on the perceived barriers and
benefits, guide the person to preventative behaviors. In
other words, the Health Belief Model is a comprehen-
sive model that is more effective in preventing disease
and is based on motivating people to act on health be-
havior [13]. The Health Belief Model was established
as a health behavioral model at the individual level in
the United States in the early 1950s, and later was modi-
fied and expanded to improve its effectiveness [13, 14].
This model has been used by various experts in different
domains of behavioral sciences to design and evaluate
interventions for changing behavior. Based on this mod-
el, the preventive health behavior will be implemented
by Based on this model, the preventive health behavior
will be implemented by an individual depending on a
number of factors [15]. These factors include perceived
susceptibility: the perception and belief that a person is
at risk of developing the brucellosis. Perceived severity:
understanding and believing that brucellosis is a serious
problem and can lead to serious complications or death.
Perceived barriers: physical, psychological or financial
barriers that prevent the person from behavior change.
Perceived benefits: individual belief in adopting behav-
ior or compliance with health recommendations that pre-
vent or reduce the severity or Complications of brucello-
sis [12-15]. In addition to the correct use of theories and
models, the impact of an educational program is related
to selecting the appropriate target group. Due to their
large population, their ability to train, and the capability
to transfer information to other people such as family
members, students are the target group of researchers for
increasing the effectiveness of education and establish-
ing appropriate health behaviors [16]. The present study
therefore aimed to determine the effect of educational
intervention among rural high school students in Divan-
darreh County, Iran, on brucellosis prevention, using the
Extended Health Belief Model.

Method

This quasi-experimental study was conducted on 220 ru-
ral high school students in the Divandarreh County, Iran
who were selected by cluster sampling method. Its need
to notify that; education system in Iran is divided into two
main levels: primary education and high-school educa-
tion. All children spend six years of their lives at primary
level from age’s six to 12 and attend high school from
ages 12 to 18. There are three section in Divandarreh
(Central, Saral, and Karaftou). Four schools were ran-
domly selected from each section and then all the third
grade students from the first high school (ninth grade)
entered the study. The study was held from February to
July 2018. In each section, two schools were considered
as a control group and two other schools were consid-
ered as intervention groups. The data collection tool was
a questionnaire based on the Health Belief Model [17].
The reliability of the questionnaire was (Cronbach’s al-
pha = 0.882) which were ranged about 0.762 to 0.948

for different parts of the questionnaire. The question-
naire contains; demographic awareness, perceived sus-
ceptibility, perceived barriers, perceived benefits, per-
formance, subjective norm, normative beliefs, attitude
about the behavioral outcome and seven questions about
the attitude of behavioral changes. For scoring the re-
sponses, the five choices Likert scale (with strongly dis-
agree as score of 1 and strongly agree as score of 5) was
used [17].

In this study, the effect of educational intervention on the
constructs of health belief model and behavior change
was studied. In order to determine the effect of inter-
vention, in both intervention and control groups, pretest
was performed in equal conditions. The educational
content used in this program includes introductions,
overview, communicable diseases, zoonosis, general
features of brucellosis, pathogens, symptoms, compli-
cations, prevention methods, and brief treatment, which
are included in ‘Prevention, Control and Treatment of
the Brucellosis: A Guide to Trainer (the people’s target
group), a book adapted to the comprehensive health ed-
ucation and health promotion program of the Ministry
of Health and Medical Education (MOH) of Iran. Edu-
cational intervention was conducted for all of students
in the intervention group by two public health experts,
with supervision of zoonotic diseases expert. Five ses-
sions using lecture, group discussion, inquiry method,
leaflet delivery, and the use of slides with Overhead
projector and PowerPoints, designed according to the
Systematic Comprehensive Health Education and Pro-
motion Model (SHEP), approved by MOH of Iran, and
conducted twice a week and every session for an hour
and a half. The training program lasted a total of one
month. Data were collected from the two groups before
intervention, immediately after training, and two months
after the intervention. Data were analyzed by SPSS 18
software and using descriptive statistics as well as Chi-
square, independent t-test and repeated measures at a
significant level less than 0.05. In this research, ethical
issues were addressed. These included freedom and dis-
cretion to participate in research, confidentiality of in-
formation, and explanation of the steps and objectives of
the program for the participants at the beginning of the
research. Also, the informed consent form was obtained
from all participants. Also, after completing the inter-
vention and collecting the final questionnaire, training
on brucellosis and distribution of educational materials
in the control group were performed.

Results

In this study, In this study, the effect of education on
brucellosis preventive behaviors, designed based on the
Extended HBM, has been investigated among 220 rural
high school students of Divandarreh, with112 and 108
students in the intervention and control groups, respec-
tively. One hundred and twelve students were in the
intervention group and 108 in the control group. The
mean age of respondents in the intervention and control
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groups were 14.3 + 2.4 and 14.8 + 2.3 years, respective-
ly. Independent t-test showed no statistically significant
difference between the ages of the groups. Chi-square
test showed that there were no significant differences be-
tween study groups in terms of age, sex, number of fam-
ily members, parental education, parent’s job, livestock
at home, history of brucellosis training, and history of
brucellosis in family members (Tab. I).

For all constructs in the intervention group, there was
a significant difference in the mean score obtained for
the three time periods, such that there was a significant
increase in all the structures immediately after the in-
tervention compared to the before intervention. How-
ever, except for barriers, no statistically significant dif-
ference was observed between the mean score obtained
immediately after the intervention and those obtained
two months after the intervention (Tab. II). In the con-
trol group, the knowledge and behavior score increased
significantly during the three time periods, but in other
constructs, there was no significant difference in mean
scores during the three periods (Tab. II). Results of com-
parison of the two groups before educational interven-
tion, based on independent t-test, showed that they did
not differ significantly in terms of knowledge, severity,
benefits, barriers, and self-efficacy, but the mean scores
for all structures in the intervention group were signifi-
cantly higher than those of the control group immedi-
ately and two months after the intervention (Tab. II).
Sources of information on brucellosis were distributed
as follows: 68.0% through radio and television, 23.0%
through health care personnel, 6.5% through relatives
and friends, 5.0% through family members, 4.5% from
books, 2.1% from the internet, 0.5% from magazines
and newspapers, and 1.0% from other resources

Discussion

This study investigated the effect of educational inter-
ventions on prevention of brucellosis-related behaviors,
based on health belief model education program. Results
obtained revealed that the design and implementation of
the program produced significant changes in levels of
adoption of preventive behaviors related to brucellosis,
which is consistent with previous studies [18-20]. Re-
garding the increase in awareness in the control group,
it can be noted that there was no control over the in-
formation acquisition of individuals from other sources
during the study. In this study, students obtained 45%
of the maximum knowledge score before the inter-
vention. In the similar study, the results indicated that
knowledge of both groups before the intervention was
low [18], but reported by another, the subjects had half
of the knowledge score before the intervention [19]. This
rate immediately after the intervention and two months
later increased to 95% which is consistent with similar
studies [20, 21]. Studies have shown that the success of
disease prevention programs requires knowledge of the
causative agent, transmission pathways, risk factors as-
sociated, levels of vulnerability of target populations,
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Tab. I. Demographic characteristics, frequency distribution and sta-
tistical difference in the studied groups.

" Control | Intervention
Variables aroup group P-value
Gender

Male 58 (53.7) 61 (54.4) 0.09
Female 50 (46.3) 51 (45.6)
Mother’s job
Housewife 101 (93.5) 103 (92) 0.73
Employed 7 (6.5 9(8
Mother’s
education
llliterate 5(4.6) 8((7.1) 0.68
Elementary 39(36.1) 44 (39.3)
Guidance 47 (43.5) 42 (37.5)
Diploma 13 (12) 13 (11.6)
Academic 3(3.8) 5(4.5)
Father’s
education
llliterate 3(3.8) 5(4.5) 0.93
Elementary 26 (24) 25 (22.3)
Cuidance 30(27.8) 28 (25)
Diploma 38(35.2) 40 (35.7)
Academic 11 (10.2) 14 (12.5)
Father’s job
Livestock
breeder 46 (42.7) 49 (43.7) 0.96
Farmer 26 (24) 25 (22.3)
Employee 13 (12) 14 (12.5)
Free job 23 (21.3) 24 (21.5)
Keeping livestock
Yes 73 (67.6) 81 (72.3) 0.53
No 35 (32.4) 31(27.7)
Education on
brucellosis
Yes 17 (15.7) 23 (20.3) 0.84
No 91 (84.3) 89 (79.77)
History of
brucellosis in
subject or family
members
Yes 13 (12) 16 (14.3) 0.51
No 95 (88) 96 (85.7)

and early detection of the disease [22]. In this study,
in the intervention group, the scores obtained for per-
ceived susceptibility and perceived severity structures
increased immediately and two months after interven-
tion. Also, the high scores in the control group before
and after the intervention indicate the sensitivity of the
residents of the study area, which is consistent with sim-
ilar studies [18, 19]. In this study, before intervention
the score of the perceived benefits of preventive behav-
iors in both intervention and control groups was 8.4 and
9.3, respectively. After implementing the educational
interventions, the score of perceived benefits in the in-
tervention group increased significantly. These findings
are akin to results of some previous studies [19, 20, 23].
The score of perceived barriers in the intervention group
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Tab. 1l. Comparison of the mean changes in the score of knowledge and constructs of the health belief model at defined intervals of inter-
vention in the study groups.
Variable Inter_vention time | Intervention group | Control group (n RM ANNOVA
intervals (n=112) =108)
Mean = SD Mean + SD
Awareness Before 212 +4.2 20.4 + 411 P <0.001
Immediately after 453 +6.3 224+47
Two months after 43.6+56 21153
T-test P <0.001 P<0.39
Perceived susceptibility Before 117 +37 132 +35 P <0.001
Immediately after 23.6 +4.1 14.3 +3.1
Two months after 225+33 14.6 +4.7
T-test P <0.001 P<0.64
Perceived severity Before 13.3+2.9 11.9+38 P < 0.001
Immediately after 24334 13245
Two months after 24135 12.6 +4.3
T-test P <0.001 P<0.36
Perceived barriers Before 96+53 9+46 P <0.001
Immediately after 28 +4.2 111+53
Two months after 265+5.3 1M1 +51
T-test P <0.001 P<057
Perceived benefits Before 84+23 93+28 P <0.001
Immediately after 173 +2.1 10.6 + 3.3
Two months after 16.8+2.9 10.8+3.5
T-test P <0.001 P<041
Performance Before 34+06 39+08 P <0.001
Immediately after 8307 31+1.2
Two months after 81+0.6 33+15
T-test P <0.001 P <046
Subjective norm Before 71+1.6 6.6+1.3 P < 0.001
Immediately after 17.3+23 7.3+11
Two months after 16.4 £ 3.1 7+£16
T-test P <0.001 P<0.32
Normative beliefs Before 128 +£4.8 13.7 +4.3 P <0.001
Immediately after 233+37 151 +5.8
Two months after 22 £51 13.9+4.9
T-test P <0.001 P<0.52
Attitude about the behavioral results Before 112+55 12.8 6.1 P <0.001
Immediately after 233+1.7 142 +53
Two months after 23.4 £21 13.8+5.8
T-test P <0.001 P<042
Attitude of behavioral changes Before 13.7 +6.3 13+5.4 P < 0.001
Immediately after 31+45 149 £ 6.1
Two months after 302 +4.8 15.2 +6.3
T-test P <0.001 P <023

indicated that there was no significant increase in mean
score immediately after the intervention compared to
the previous one. The measurements of this variable in
the control group were not significantly different at all
three times. In the study of Aligol et al., all three times
(before, immediately and one month after intervention),
had a significant difference, which is similar to findings
of Karimi et al. before and six months after intervention.
The performance score increased after intervention. In
the study of Ghofranipour, the intervention group also
had less perceived barriers to brucellosis prevention

after educational intervention [19, 20, 23]. The perfor-
mance score has increased after intervention.

Studies have shown that performance has a great effect on
health behaviors, and increased awareness of this structure
increases the ability to create preventive behaviors in the
transmission of diseases [16]. In this study, the score of
attitude about behavioral outcomes and attitudes toward
changing behavior of brucellosis prevention in interven-
tion group immediately increased significantly to 93% and
88.5% respectively, and two months later rose to 92% and
86%. These scores increased slightly in the control group
(55% and 43% respectively) and there was no statistically
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significant difference. These findings are akin to results of
some previous studies [18-20]. According to the findings
of this study, 94.5% of the respondents stated that cues to
action enhanced adherence to preventive behaviors against
brucellosis. The most frequent sources of information were
radio and television (68.0%), followed by health care per-
sonnel (23.0%). This is in line with findings of a previous
study which showed that among the components of the
health belief model, cue to action is the strongest predictor
of behavioral changes among livestock breeders [24].

The limitations of this research include the length of the
questionnaire and difficulty of measuring behavior using
self-reported techniques that can affect the quality of data
However, the present study was able to examine the effect
of model-based intervention on the behavior and beliefs
associated with the prevention of brucellosis. Given the
large population of students and their effective role in the
transfer of health literacy to the community, this study can
be considered as a successful experience in preventing
brucellosis in school health education programs.

conclusion

Brucellosis is one of the most important zoonotic diseas-
es, which annually imposes huge costs on the health sys-
tem of [ran. Learning to prevent this disease in rural areas
is the best and most effective way to prevent the disease.
The results of this study showed that using a suitable
educational model based on a regular structure can be
an effective factor in increasing awareness, knowledge
and attitude of the individual towards preventing the dis-
ease and increase the adoption of preventive behaviors in
the individual. All of the constructs of the health belief
model after education in the students had significantly
higher scores in the intervention group than the control
group. These findings suggest that the use of theory and
educational model can be important in identifying the
factors influencing behavioral changes. In particular,
this study showed that health belief model can be a good
model for predicting the prevention of brucellosis in ru-
ral students. Therefore, health belief model can be used
as a suitable model for prevention of disease in plan-
ning and designing educational interventions. Consider-
ing the positive effect of educational program based on
health belief model and low cost preventive activities,
and also considering the importance of empowerment of
students and their impact on increasing the health and
social well-being of the family through the use of educa-
tional programs and improving self-efficacy, the neces-
sity of generalizations of such educational programs in
health system programs, especially rural health centers
and health houses, seems necessary.
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