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Effect of educational intervention on 
preventive behaviors of brucellosis 
among health volunteers in Rafsanjan 
city: Application of health belief model
Mostafa Nasirzadeh, Fatemeh Kaveh1, Ahmad Reza Sayadi2, Mohammad Asadpour3

Abstract:
BACKGROUND: Human brucellosis can be a source of problems that affect public health, social, and 
economic well‑being of the world’s population. This study was conducted with the aim of determining 
the effect of Educational Intervention (EI) based on Health Belief Model (HBM) on preventive behaviors 
against brucellosis in Health Volunteers (HVs) in Rafsanjan.
MATERIALS AND METHODS: Randomly, 104 HVs, in the intervention and control group, 
participated in a quasi‑randomized, controlled experimental study. Variables were evaluated before 
and 1 month after intervention. In the intervention group, the educational program was conducted 
with lecture, group discussion, showing movies and related photos, booklets, and pamphlets. The 
program included five 45‑min sessions that developed regarding the beliefs and constructs of 
HBM about brucellosis and its prevention methods. Data regarding HBM constructs and preventive 
behavior were collected using the questionnaire with 100 items by the self‑report method. Finally, 
the data were entered into the SPSS software version 16.0, and statistical tests such as Chi‑square, 
independent and paired t‑test, Mann–Whitney, and Wilcoxon test were used for the data analysis 
at the significant level of 0.05.
RESULTS: Prior to the intervention, the mean score of the HBM constructs and preventive behaviors 
between the two groups did not differ significantly, but 1 month later, in the intervention group 
increased significantly compared to the control group (P < 0.05).
CONCLUSION: We recommend to health authorities and health‑care providers to use HBM in EIs 
to create susceptibility, increase perceived severity and benefits, promote self‑efficacy, uses cue 
to action, as well as reduce behavioral barriers, and ultimately adopt health‑promoting behaviors.
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Introduction

Brucellosis is one of the most important, 
well‑known, and a universally wide 

spread zoonotic disease in the world, that 
created by different varieties of Brucella 
bacteria which is communicable between 
humans and animals, with more than half 
million human cases reported annually.[1‑3] 
According to various studies, the prevalence 
of brucellosis was 15.4% in Iran and relative 

frequency of that, varied from 7 to 276.41 per 
100,000 population.[4,5]

Brucellosis is a multisystem infection that 
has a broad range of appearances, which 
range from acute fever, weakness, malaise, 
weight loss, and hepatomegaly to chronic 
infections that most commonly affect 
the central nervous, cardiovascular, or 
skeletal system.[6] Brucellosis has become 
an important public health problem 
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by interaction between humans, animals, and the 
environment that can be a source of problems that affect 
public health, social, and economic well‑being of the 
world’s population.[7,8] Moreover, it has a significant 
negative impact on the social and economic aspects (such 
as the length of treatment, absence from work, and 
economic costs on the family) in the Mediterranean, 
Central Asia, and especially in the rural areas of 
developing countries where animal husbandry and dairy 
production are very important for family income.[9,10]

There are several strategies with a special focus and 
emphasis on first‑level prevention such as animals’ 
vaccinations, disinfection of stables, elimination of 
infected animals, education to avoid consuming 
unpasteurized milk and milk derivatives to prevent 
the occurrence, and control of this disease.[11] Since the 
best and most practical way to control brucellosis is to 
educate people and change their behavior and lifestyle 
to prevent the disease, and on the other hand, diagnosis 
and treatment after infection do not have much effect 
on disease control. Therefore, one of the most effective 
ways to deal with brucellosis is to teach and education 
preventive behaviors, especially to high‑risk groups.[3,10] 
The outcome of education depends on the suitable use 
of the models and theories of behavioral science, so 
selecting a model for health education is the first period 
in the educational arrangement process.[12] Theories 
and models of health behavior explain behaviors and 
suggest ways to achieve behavior change and can suggest 
strategies to prevent relapse and enhance maintenance 
of recommended practices for high‑risk individuals. One 
of the models used at the individual level to explain the 
improvement of health performance is Health Belief 
Model (HBM).[13] It was developed to answer the very 
practical question, why did people not seek a behavior 
and practice, when it was available to them? The model 
specifies that individuals will engage in a health behavior 
or take a recommended action when they believe that 
doing so can diminish a threat that is both probable and 
would have severe consequences.[13] Expectancy and 
value apply to the health threat  (perceived likelihood 
and severity of harm) and the health behavior (perceived 
benefit of and barriers to taking action). Cues to action 
may be as diverse as medical symptoms, a doctor’s 
recommendation, mailed notices from a health plan, or 
a media campaign. Self‑efficacy, a construct proposed 
well after the model was formulated and is a robust 
predictor of many health behaviors.[13,14] Hence, HBM 
has been useful with varying triumph to problems 
of explaining, predicting, and impelling behavior[15] 
and hypothesizes that messages will attain optimum 
behavior change if they magnificently target perceived 
barriers, benefits, self‑efficacy, and threat.[16] Education 
based on HBM has been used in various studies to 
prevent brucellosis elsewhere and different populations 

with different effects[17‑19] and used to improve the 
preventive behaviors of nurses against cardiovascular 
diseases.[20] Hence, considering that Brucellosis is still 
one of the most challenging problems for health and 
the economy in many developing countries such as 
Iran.[5] It is necessary to provide appropriate education 
on the human brucellosis and considering that health 
volunteers (HVs) are an active group in the field of health 
and in linking with the people and are familiar with the 
customs and culture of the people, Empowering them 
seems essential. Therefore, this study was conducted 
with the aim of determining the effect of Educational 
Intervention  (EI) based on the HBM on preventive 
behaviors against brucellosis in HVs in Rafsanjan in 
2017–2018.

Materials  and Methods

Study design and setting
This study is a quasi‑experimental intervention study 
with two groups of intervention and control. The 
statistical population of this study is all HVs of Rafsanjan 
city in 2017–2018 urban health centers of Rafsanjan city.

Study participants and sampling
The sample size was estimated using the sample size 
determination formula and similar studies of 47 people 
in each group and to be more confident 60 people 
entered the study in each group. The sampling method 
was simple random, and four out of nine centers were 
selected and two centers were randomly assigned to the 
intervention and two to the control group. Entry criteria 
include active HVs interested in attending training 
sessions between the age group of 20 and 50  years 
and minimum primary education and exclude criteria 
include more than two absences, dissatisfaction with 
attending the study, participation in similar training 
sessions during 1  year ago and withdrawal from 
continuing to attend training intervention sessions. In the 
present study, three people in the intervention group and 
13 individuals in the control group were excluded from 
the study due to the absence of more than two sessions, 
failure to answer posttest questions, or incomplete 
answers to the questions.

Data collection tool and technique
Data collection tools in this study were a three‑part 
questionnaire taken from the study of Ramezankhani 
et al. and  Babazadeh  et al. questionnaire with Cronbach’s 
α coefficients of 0.71–0.86 and 0.77–0.87, respectively.[17,18] 
Includes demographic data section (age, marital status, 
education status, job, and place of residence), section of 
HBM constructs (knowledge 62 questions with answer 
scale yes (score 2), I don’t know (score one) and no (score 
zero) with score range from zero to 124, constructs 
perceived susceptibility, severity, benefits, barriers, and 
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self‑efficacy with 6, 7, 7, 8, and 10 questions, respectively, 
with a Likert scale 5 Options from: I totally agree Score 
5 to completely disagree Score 1, with score range from 
6–30, 7–35, 7–35, 8–40, and 10–50, respectively. Moreover, 
cue to action questions with options yes (score 1) and 
no (score 0) with a score range of 0–15. Furthermore, the 
behavior includes eight questions with a 5‑point Likert 
scale answer scale from ever (score 5), to never (score 1), 
with score range from 8 to 40. With the exception of the 
constructs of perceived barriers, higher scores on other 
constructs indicated better perception.

The validity of the questionnaire in this study was 
measured using content validity using the opinions 
of experts and infectious disease, health education 
and health promotion specialists, and Cronbach’s α 
coefficients of knowledge, perceived susceptibility, 
perceived severity, perceived benefits, perceived 
barriers, self‑efficacy, cue to action, and behavior were 
0.96, 0.76, 0.81, 0.81, 0.91, 0.82, 0.63, and 0.86, respectively.

After explaining the purpose of the research to HVs, 
the required number of samples was selected based on 
the study entry criteria, then simple randomly assigned 

to two intervention and control groups. Then, the first 
stage of questionnaire  (before the EI) was distributed 
among the studied samples, complete in the presence 
of the questioner, and it was collected. Based on 
the results obtained from the data analysis, EI was 
designed (determining the content, teaching methods, 
duration, and number of educational sessions). Then, 
based on the intervention method and the results of 
previous studies,[17‑20] EI based on HBM and use of related 
educational methods such as lecture, group discussion, 
showing movies and related photos, distribution of 
booklets, pamphlets as a workshop, 1 day per week (5 
consecutive weeks) and in 5 sessions of 45  min, for 
participants of the intervention group, in each center 
was held separately. The number of participants in 
workshops was 28 in one center and 29 in the other. The 
major anticipated educational activities and programs 
related to each session are presented in Table 1.

Then, 1 month after the end of EI, the questionnaire, 
in the presence of the questioner, distributed between 
the studied samples, completed and it was gathered. 
There were also training sessions with receptions and 
awards. The data collected were entered in the  SPSS‑16 

Table 1: Number of sessions, the purpose of the training program, time, educational methods and media
Session and the purpose of the training program Time (min) Educational methods/educational media
First session

Provide course training program objectives
Explain the importance of brucellosis
Improving learners’ knowledge about brucellosis, 
symptoms, and complications

45 Lecture
Questions and answers
Giving brucellosis booklet containing text and color 
photographs to volunteers

Second session
Present the goals of the session and review the contents 
of the previous session
Improving learners’ beliefs and attitudes about 
brucellosis
Increased perceived susceptibility
Increased perceived severity
Conclusion

45 Lecture
Show educational teaser
Questions and answers
Giving pamphlets to volunteers

Third session
Present the goals of the session and review the contents 
of the previous session
Assess the barrier, correct and improve perceived 
barriers
Conclusion

45 Group discussion
Questions and answers
Show educational teaser

Fourth session
Presenting the goals of the session and reviewing the 
contents of the previous session
Improving the perceived benefits of learners in 
preventing brucellosis
Conclusion

45 Group discussion
Questions and answers
Show educational teaser

Fifth session
Express the goals of the session and review the 
contents of the previous session
Improving volunteer self‑efficacy
Increase preventive behaviors and skills from brucellosis
Conclusion

45 Tell the story of a successful rancher
Group discussion
Questions and answers
Show educational teaser
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software  (for Windows; SPSS Inc., Chicago, IL)   and 
analyze with Chi‑square, independent and paired t‑test, 
Mann–Whitney and Wilcoxon test was used. The level 
of significance in the tests will be considered to be 0.05.

Ethical consideration
Ethical approval has been obtained from the Ethics 
Committee of Vice Chancellors for Research and 
Technology at Rafsanjan University of Medical 
Sciences (IR. RUMS. REC.1396.92 ethics code). Prior to 
the enrolment of participants, our research team will 
provide detailed information  (explain the aims and 
detailed procedures) of the study. They will be assured of 
anonymity and confidentiality of any data they provide 
throughout the study and could be excluded from the 
study at any time. Informed consent was received from 
all the participants. Moreover, after the EI and gathering 
information from both groups, a training session was 
held for the control group.

Finding

The mean age of the participants in the intervention and 
control group was 44.12 ± 8.38 and 44.91 ± 9.79 years old, 
respectively. All of the participants reported that they 
lived in the city, and more than 90% of the intervention 
and control groups said they did not keep livestock in 

their homes. Only four people reported contact with the 
animal. The two groups were not statistically significant 
in terms of demographic variables (P > 0.05).

The mean score of knowledge, constructs of perceived 
susceptibility, severity, benefits, self‑efficacy, and cue 
to action of the two groups except perceived barriers 
before the intervention did not have a statistically 
significant different. However, according to Table  2, 
the results of independent t‑test showed a significant 
difference between the mean score of all of the above 
constructs of two groups except cue to action, 1 month 
after the intervention  (P  <  0.05). Furthermore, the 
results of Paired t‑test for comparison before and after 
in each group showed that after the intervention, the 
scores of all constructs in intervention group improved 
significantly, and in the control group, this difference 
was not statistically significant. The results showed that 
the mean score of behavior of the two groups before 
the intervention did not have a statistically significant 
different. However, the Mann–Whitney test showed a 
significant difference between the mean score of behavior 
of two groups after the intervention. Furthermore, the 
results of Wilcoxon tests for comparison before and after 
in each group showed that after the intervention, the 
scores of behavior in the intervention and control group 
improved significantly [Table 2].

Table 2: Mean score and standard deviation constructs of health belief model and behavior in the intervention 
and control group before and after the intervention
Constructs Group Mean±SD P of paired t‑test

Before the intervention After the intervention
Knowledge (0-124) Intervention 98±15.87 111.31±2.01 <0.001

Control 98.57±15.5 95.64±12.42 0.30
P of t‑test 0.80 <0.001
Perceived susceptibility (6-30) Intervention 23.34±4.01 27.54±3.53 <0.001

Control 22.36±4.88 21.51±5.14 0.50
P of t‑test 0.20 <0.001
Perceived severity (7-35) Intervention 24.9±5.02 32.21±5.39 <0.001

Control 24.02±6.02 24.09±5.67 0.70
P of t‑test 0.40 <0.001
Perceived benefits (7-35) Intervention 31.08±3.79 34.77±0.84 <0.001

Control 31.93±3.85 32.46±3.53 0.40
P of t‑test 0.20 <0.001
Perceived barriers (8-40) Intervention 29.69±7.73 8.0±0.0 <0.001

Control 34.15±7.92 31.19±7.84 0.20
P of t‑test 0.003 0.001
self‑efficacy (10-50 Intervention 44.92±5.75 49.7±1.35 <0.001

Control 46.07±5.07 46.87±4.43 0.10
P of t‑test 0.30 <0.001
Cue to action (10-50) Intervention 5.7±1.5 6.49±1.1 <0.001

Control 6.51±2.18 6.33±2.07 0.20
P of paired t‑test 0.06 <0.60
Behavior (8-40) Intervention 32.9±3.09 39.89±0.55 <0.001*

Control 33.28±2.64 39.23±1.85 <0.001*
P of Mann-Whitney 0.30 0.005
SD=Standard deviation. *P value of Wilcoxon
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Discussion

Human brucellosis is still considered as main infectious 
disease with a high frequency in many provinces of Iran. 
Disease prevention programs require the knowledge of 
the cause of the disease, identification of its transmission 
routes, risk factors and groups at risk and early diagnosis 
of diseases. It is necessary to implement a national 
brucellosis control program by increasing health 
education programs.[17]

The purpose of this study was determining the effect 
of EI based on HBM on preventive behaviors against 
brucellosis in HVs in Rafsanjan. The results showed 
that the design and implementation of EI based on the 
mentioned model can make a significant difference in 
the preventive behaviors of brucellosis by increasing 
awareness, changing health beliefs, and improving 
self‑efficacy.

In this study, there was a significant difference 1 month 
after the intervention, between the average score of HVs 
knowledge in two groups. This finding is aligned with 
the results of Aliremai’s study, which increased the 
knowledge of the residents of Ganji village regarding 
brucellosis and its transmission and prevention[21] and 
Aligol et al.’s study, which increased the knowledge of 
homemakers about preventive behaviors of brucellosis,[22] 
and other studies.[17,18,23‑25] The success of the disease 
prevention program requires knowledge of the cause of 
the disease, identification of ways of transmission, and 
identification of risk factors and risk groups and early 
diagnosis of diseases.[23] Therefore, it can be said that by 
increasing the awareness of the subjects, their behavior 
will change in future.

Perceived susceptibility and severity imply a person’s 
belief in the probability of contracting the disease and 
its consequences that can play an important role in 
changing health behavior.[13] The findings showed that 
after the implementation of EI, a significant difference 
was observed between the mean score of perceived 
susceptibility and severity of the two groups. It is 
consistent with the results of Eskandari et al.’s study in 
traditional ranchers in Hamedan rural areas,[19] Karimy 
et al. in rural mothers,[26] and Ramezankhani et al.’s study 
in Ghaenat and Zirkuh residents.[17] An important factor 
that increases people’s perceived sensitivity and severity 
is increasing their knowledge about brucellosis.   In this 
study, in order to create perceived susceptibility and 
increase the perceived severity, were explained the 
importance of dairy products to prevent of brucellosis, 
the spread of the disease and its symptoms and the 
aftermath of the disease in physical, social, economic, 
and psychological dimensions. Even with a high level of 
knowledge about the characteristics of a disease, it will 

be difficult to change their attitudes and behaviors until 
people should not expose themselves to a disease and the 
more people have an understanding of an issue, the more 
likely it is that behaviors will be promoted to prevent 
it. Therefore, by providing education to individuals, it 
is possible for everyone to develop the disease if they 
do not follow the principles of prevention. Moreover, 
training on the severity of the symptoms of the disease 
and the costs of diagnosing and treating it can provide 
the basis for behavior change. Moreover, it has taken an 
important step in leading people to adopt preventive 
behaviors against brucellosis. Another constructs that 
is considered to be the determining factor in preventive 
behaviors regarding brucellosis is perceived benefits and 
barriers. In this study, after the implementation of EI, a 
significant difference was observed between the mean 
score of benefits and the perceived barriers of the two 
groups. It is consistent with the results of Babaei et al.’s 
research in ranchers Charoimaq of East Azerbaijan[23] and 
also the results of Shahnavazi et al.’s research in Khash 
cattle breeders[24] that with model‑based education has 
increased benefits and decreased barriers to changing 
risky behaviors.

The benefits of boiling milk, vaccinating animals, 
protective measures during childbirth and proper 
disposal of reproductive waste, problems of proper 
disposal of animal waste and teaching its proper method, 
cost‑effectiveness such as preparing and using masks, 
and not consuming suspicious products were discussed. 
Attitude is related to one’s beliefs about the consequences 
of that behavior. In other words, when a person believes 
that a behavior will have valuable consequences for him, 
he will have a positive attitude toward that behavior 
and vice versa.[13] In fact, to facilitate the use of the 
constructs of perceived benefits or perceived severity, 
health educators must identify the exact behavior that 
needs to be performed and to highlight the benefits of 
that particular action or work. Lower perceived barriers 
also facilitate the process of performing the proposed 
behavior. To help reduce perceived barriers, the question 
and answer method can be used. That is, to ask what 
barriers they think may exist in the recommended course 
of action, or show them a list of barriers to action, then 
discuss the solution to each one and choose the best 
answers.[13]

Self‑efficacy defined as perceived capability to perform 
a target behavior[27] and refers to positive and negative 
emotions and people’s judgment about their capability 
of mastering a situation.[28] In the present study, after 
the implementation of EI, a significant difference was 
observed between the mean score of self‑efficacy of 
HVs in the two groups. With the results of the study of 
Ramezankhani et al.[17] and Aligol et al.,[22] this shows that 
the effect of HBM on increasing the self‑efficacy of rural 
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mothers regarding behaviors that prevent brucellosis 
is consistent. When the form of behavior correctly and 
actively be taught and people see themselves as capable 
of doing those behaviors, they are expected to do the right 
thing if they are confronted with demanding situations. 
In this regard, in the educational content, it was tried 
to present preventive behaviors (such as boiling milk, 
avoiding eating fresh cheese, using safety equipment to 
isolate suspicious livestock, and vaccinating livestock) 
to people in a few simple and precise ways to create a 
sense of self‑efficacy and empowerment in them.

Another influential factor in adopting behavior is the 
importance of others and the influence of internal and 
external stimuli and individual perceptions in this regard. 
In this study, before and after the implementation of EI 
between the mean score of the cue to action (receiving 
information from health‑care workers and the media), 
there was no significant difference between the HVs in 
the two groups. In the intervention group, the mean score 
of cue to action after the intervention had a statistically 
significant increase compared to before the intervention, 
but this difference was not significant in the control 
group. The study of Shahnavazi et al.[24] and Babaei et al.[29] 
confirmed the effect of the education based of HBM 
model on increasing the cue to action score of rural 
mothers regarding brucellosis. Ramezankhani et al. also 
reported that education based on the HBM model was 
accompanied by an increase in the cue to action score of 
the residents of Qaenat and Zirkuh.[17]

When people receive correct and accurate information 
from competent authorities or continuous information 
from the media such as television or social networks and 
be encouraged to engage in preventive behaviors, ease of 
behavior is facilitated. In the present study, it also tried 
to provide maximum information. Due to the presence 
of a number of participants in the training class who 
themselves or their relatives had previously brucellosis, 
they were asked to share their experiences  (physical, 
mental, social, and economic) with the participants.

After the implementation of EI, the mean behavior score 
in the intervention group was significantly higher than 
before the intervention and control group, which is 
consistent with other studies such as Babaei et al.[23] and 
Shahnavazi et al.[24]

Conclusion

The study’s findings showed that knowledge, 
susceptibility, severity, perceived benefits, self‑efficacy, 
as well as behavior increased after five training sessions 
on preventive behaviors of brucellosis and reduced 
perceived barrier. Increased perceived susceptibility 
and severity indicate that individuals can be helped to 

more accurately assess the susceptibility to brucellosis, 
to understand the risks of the disease. It is recommended 
that health centers make greater efforts to prevent 
brucellosis and to change the susceptibility, severity, 
benefits, and barriers to understanding these diseases 
by providing comprehensive and effective training. 
However, these perceptions are among the factors that 
can be effective in adopting preventive behaviors.

Due to the frequency of brucellosis as well as the 
widespread symptoms of the disease, there is an urgent 
need to increase the knowledge and performance in the 
field of preventive behaviors. Therefore, by using this 
model as a theoretical framework, health‑care providers 
can guide people to truly assess the risk of infection and 
identify positive strategies that can prevent the disease.
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