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Aims Annually, more than half a million people worldwide are infected with brucellosis. 
Education is one of the basic strategies in controlling and preventing this disease. The PRECEDE 
model provides a clear framework for planning to change behavior. The factors affecting the 
behavior in the educational diagnosis stage of this model are categorized. This study aimed 
to determine the effect of educational intervention based on the educational phase of the 
PRECEDE-PROCEED model on the improvement of preventative behaviors of brucellosis.
Materials & Methods This semi-experimental study was carried out on 150 villagers of 
Minoodasht, Iran, in 2019. The subjects were selected by stratified sampling in two control and 
intervention groups. Seventy-five people were assigned to each group. Data collection tools 
were the valid and reliable questionnaire based on the educational structures of the PRECEDE-
PROCEED model and a demographic questionnaire. Data of the two groups were collected 
before and three months after the educational intervention. Data were analyzed using SPSS 19 
software through T, Chi-square, and exact Fisher tests.
Findings There was no significant difference between the two groups in demographic 
variables and enabling factors before the intervention (p>0.05). In contrast, there was a 
significant difference between the two groups in the enabling factors and preventive behaviors 
of brucellosis three months after the educational intervention (p<0.05). 
Conclusions The educational intervention based on the educational diagnosis phase of the 
PRECEDE-PROCEED model effectively promotes brucellosis prevention behaviors in the 
villagers.
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Introduction 
Brucellosis is a zoonotic infection with negative 
effects on the economy and health of a society [1]. 
Brucellosis is caused by the bacteria genus Brucella. 
The bacteria are transmitted from animals to humans 
by ingestion through direct contact with biological 
products of infected livestock, consumption of raw 
milk and contaminated dairy products, and 
inhalation of infectious aerosols [2].  
Determining the prevalence of brucellosis is difficult 
due to the lack of complete reporting of cases. 
However, according to the World Health 
Organization, 500,000 people suffer from brucellosis 
annually [3]. It is one of the most common diseases in 
the Eastern Mediterranean region, with more than 
4,500 infected cases per year [4]. The average 
incidence of brucellosis in Iran has been reported to 
be 43.24 per hundred thousand persons per year [5]. 
According to the Minoodasht Health and Medical 
Network, the prevalence of the disease was 60 
persons per a hundred thousand in 2017, which 
revealed very high pollution of the city [6]. 
However, the number of livestock in each region 
reaches its maximum, one or two months after the 
breeding season; chronic cases and recurrences of 
this disease are seen in all seasons with almost the 
same probability [7]. Early symptoms of the disease 
included fever, headache, sweating, weakness, 
anorexia, muscle pain, and fatigue [8]. This disease is 
always considered from two economic and social 
dimensions due to abortion in livestock, reduction of 
livestock production, infertility in infected animals, 
and human infection with this disease [9]. The bone 
and joint, gastrointestinal, neurological, 
cardiovascular, respiratory system, genital tract 
complications of brucellosis occur at any disease 
stage [10]. 
Since no suitable vaccine has been developed to 
prevent malaria, the most important way to prevent 
this disease, in addition to vaccinating livestock, is to 
perform environmental measures in contact with 
livestock, pasteurizing dairy products, and correcting 
people's eating habits [11]. 
Numerous studies emphasize the effective role of 
education in preventive behaviors of brucellosis [12, 

13]. Theories and models of health education and 
health promotion provide a conceptual framework 
for the researcher to regularly examine the factors 
related to health issues based on principles and 
logical framework [14]. The results of various studies 
indicate the need for planning to prevent brucellosis 
in all at-risk groups, including ranchers [15]. 
The PRECEDE model is one of the health education 
models in health promotion based on behavioral, 
epidemiology, and education science. Epidemiology 
and behaviors lead to a clear understanding of 
individuals' needs, problems, and desires through 
social diagnosis and behavioral factors' causes in the 
health area [16]. The PRECEDE-PROCEED model 
provides a framework by which predisposing factors 

(knowledge, attitudes, perceptions, beliefs, etc.), 
reinforcing factors (influence of others, family, peers, 
health workers, etc.), and enabling factors 
(availability of resources, skills, etc.), are determined 
as effective factors on behavior in educational 
diagnosis [17, 18]. Predisposing factors precede 
behavior change and motivate behavior. Enabling 
factors are the preconditions for behavioral or 
environmental change, which allow the realization of 
the environmental motivation or policy. Reinforcing 
factors lead to behavior tracking and provide ongoing 
awards for maintaining behavior. According to the 
model, people and their environment and the 
influential factors should be considered for 
investigating behavioral changes. In addition to 
receiving training related to behavior change, the 
environment should be considered to support this 
change [19]. 
Oruji et al. revealed improvement in the effectiveness 
of brucellosis prevention programs using this model 
[20]. Also, other studies, including the study of the 
Doshmangir et al. on the quality of life in the elderly, 
and the results of the study of Rajabzadeh et al. 
regarding the factors affecting the consumption of 
fruits and vegetables in students, indicate the 
effectiveness of this model [21, 22]. The proper 
educational planning should be done to improve 
preventative behaviors, considering the effective role 
of preventive behaviors in preventing multiple 
complications and mortality of brucellosis [9] and the 
vulnerability of villagers to brucellosis. 
Regarding the lack of a comprehensive study on the 
role of education in promoting brucellosis prevention 
behaviors in Minoodasht city, this study aimed to 
determine the effect of educational intervention 
based on the educational phase of the educational 
phase PRECEDE-PROCEED model on improvement of 
preventative behaviors of brucellosis between 
villagers. 
 
Materials and Methods 
This semi-experimental study was carried out on 
villagers of Minoodasht, Iran, in 2019. The subjects 
were determined to be 62 (n=124) using the study of 
Oruji et al. [20] with 95% confidence level and 80% 
statistical power and using the sample size 
calculation formula. Considering the maximum 
statistical drop of 20%, the statistical sample was 
calculated to be 75 people in each group (n=150). Out 
of 6 comprehensive rural health service centers, two 
centers with higher prevalence were selected using 
stratified sampling, and one of these centers was 
accidentally considered an intervention group and 
the other as a control group. Then, the desired 
number of samples from each health center under the 
Comprehensive Health Center was determined using 
stratified sampling with proportional allocation; and 
participants were selected by systematic sampling 
method. The inclusion criteria were living in the 
village, having livestock, and being over 18 years old. 
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Exclusion criteria included migration from the village 
during the study period, participant death, absence of 
more than one session in training classes, and 
dissatisfaction with the continuation of the 
participation. 
Data were collected using the questionnaire of Hajari 
et al. [23]. The items of the questionnaire were 
classified into three parts. The first part was 
demographic information with eight items, including 
age, gender, occupation, marital status, education 
level, number of children, history of brucellosis in the 
family, and history of brucellosis in the individual. 
The second part included the structures of the 
educational phase of the PRECEDE-PROCEED model. 
Predisposing factors were assessed by 27 items 
related to awareness using questions such as 
"brucellosis microbe can enter the body through 
damaged skin," which the correct and false answers 
were given a score of 1 and zero, respectively (score 
range 0-27), and 15 questions related to the field of 
attitude, with questions such as "local dairy, is tastier 
than pasteurized" (score range 15-75). The 
reinforcing factors were assessed using five items 
such as " "I have access to pasteurized dairy at my 
place of residence" (score range 5-25), and enabling 
factors were assessed using nine items, such as "my 
family members encourage me to consume 
pasteurized dairy products" (score range 9-45). 
Answers in model structures were categorized based 
on the 5-point Likert scale from strongly disagree to 
strongly agree. The options of totally agree, agree, no 
opinion, disagree, totally disagree were scored by 5, 
4, 3, 2, and 1, respectively. The third part of the 
questionnaire related to the area of behavior was 
designed using 11 items such as "do I use gloves to 
chop livestock meat". The answers were considered 
from always to never (always=4, often=3, 
sometimes=2, rarely=1, and never=0) that the score 
range was 0-44 [23]. The validity of the questionnaire 
was assessed using the opinions of 10 experts in the 
field of infectious diseases and health education, and 
the content validity index and content validity ratio 
were determined using the Lawshe table. Also, the 
reliability of the questionnaire, which was confirmed 
through the implementation of the pilot phase 
between 30 people identical to the intervention 
group and using Cronbach's alpha coefficient (0.786), 
its reliability was re-evaluated using filling out by 30 
villagers who did not enter the main study (α=0.76 
for awareness, α=0.85 for attitude, α=0.77 for 
enabling factors, α=0.82 for reinforcing factors and 
α=0.80 for behavior). 
Ethics observations of the study were considered, 
including receiving the code of ethics from the 
research council of the Golestan University of Medical 
Sciences, a description of the nature and objectives of 
the study for participants, obtaining informed 
consent from the participants. The participants were 
assured that all requested information would be used 

confidentially. Questionnaire information was 
collected through face-to-face interviews. In the pre-
test stage, educational content was adjusted after 
determining the most important predictors of 
preventive behaviors through a linear regression 
test, which included enabling factors and attitude. 
Then the target group was randomly divided into 
intervention and control groups. The intervention 
group was received a training program during four 
training sessions (one session of 1.5 hours per week). 
The intervention group was also divided into three 
groups of 25 people to participate in the training 
sessions, and the control group received a normal 
program. The explanations about the rules and 
regulations of the training sessions, the purpose of 
the study, and the participants' duties were 
presented during the first session. Information on 
brucellosis, its symptoms, risk factors, and 
preventive behaviors were presented to improve the 
participants' knowledge and attitude through the 
question, answer, and group discussion. The training 
booklets were provided to the subjects, and 
motivational messages were read to them at the 
beginning and end of each session to improve 
participants' attitudes. In the second session, a 
brucellosis family conference was held by inviting the 
friends and family of the participants and the health 
workers of the comprehensive health service centers, 
and the importance of supporting and encouraging 
people to use prevention behaviors was taught 
discussed. In the third session, the importance of 
using personal protective equipment in contact with 
livestock, acquiring skills in the application of 
prevention behaviors, and skills training were 
educated through tutorial videos to improve the 
structure of enabling factors. The supportive policies 
and laws and the removal of obstacles for the 
prevention and control of the disease were 
considered through cross-sectoral and extra-sectoral 
coordination to intervene in policies by raising the 
issue of the high prevalence of this disease in the 
population of Minoodasht city in the City Health and 
Food Safety Working Group and the Common Human 
and Animal Diseases. In the fourth session, while 
inviting persons, who had successful experiences in 
applying self-care behaviors, the strategies to 
overcome the obstacles of preventive behaviors were 
discussed through the brainstorming method. Data 
were collected through face-to-face interviews three 
months after the educational intervention.  
Data were analyzed using SPSS 19 software through 
descriptive statistics (frequency distribution, 
mean±standard deviation). Kolmogorov-Smirnov 
test was used to determine the normality of the data. 
Due to the normality of the data, quantitative data 
inference was performed using a T-test. Chi-square 
test and Fisher's exact test were used to determine 
the relationship between qualitative variables in the 
two    groups.    The     significance    level    was     also 
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considered 0.05. 
 
Findings 
The average age of the subjects in the control and 
intervention groups was 37.48±9.80 and 34.93±9.14, 
respectively (p=0.071). The mean±SD of Number of 
children in the control and intervention groups was 
4.01±1.09, and 4.57±1.41 respectively (p=0.511). 
There was no statistically significant difference 
between the two groups regarding demographic 
variables based on the independent Chi-square and t-
tests (Table 2). 
 
 
Table 2) Comparison of demographic characteristics of control 
and intervention groups (N=150) 

Variable Control  Experimental  p-value 
 N (%) N (%) 

Gender 
Man 36 (48.0) 40 (53.3) 0.415* 
Female 39 (52.0) 34 (45.3) 
Level of Education 
illiterate 4 (5.3) 1 (1.3) 0.081* 
Primary 16 (21.3) 13 (17.3) 
First High School 18 (24.0) 9 (12.0) 
Diploma 25 (33.3) 34 (45.3) 
Higher education than the 
diploma 

12 (16.0) 18 (20.0) 

History of brucellosis 
Yes 3 (8.0) 0 0.283** 
No 72 (90.7) 75 (100) 
Family history of brucellosis 
Yes 13 (17.3) 4 (5.3) 0.060* 
No 62 (82.7) 71 (94.7) 

*Chi-square; **Fisher's exact test 
 
 
Table 3) Comparison of mean±SE scores of variables in the 
experimental and control groups before and after intervention 

Variables Before  After  p-value 
Knowledge    
Control 21.08±3.07 21.83±3.12 0.822 
Experimental  21.35±4.17 23.98±4.94 0.000 
p-value 0.490 0.022 - 
Attitude    
Control  55.61±4.66 56.13±4.33 0.052 
Experimental  53.87±5.18 57.84±4.66 0.000 
p-value 0.701 0.042 - 
Enabling    
Control  16.96±3.72 17.12±2.93 0.813 
Experimental  17.63±3.00 18.65±2.74 0.102 
p-value 0.0434 0.122 - 
Reinforcing    
Control  31.35±6.04 32.01±4.47 0.841 
Experimental  30.72±6.13 34.98±4.55 0.000 
p-value 0.733 0.031 - 
Behavior    
Control  13.19±4.52 13.90±5.42 0.702 
Experimental  13.01±5.96 15.60±6.27 0.000 
p-value 0.371 0.012 - 

 
The results showed no significant difference between 
the two groups in the studied structures except the 
structure of enabling factors before the educational 
intervention (p<0.05), and there was a statistically 
significant difference except in the structure of 
enabling factors between the variables three months 

after the educational intervention (p<0.05). No 
significant difference was observed in the mean of the 
variables in the control group, before and after the 
intervention (p<0.05; Table 3). 

 
 

Discussion 
This study aimed to determine the effect of 
educational intervention based on the educational 
phase of the PRECEDE-PROCEED model on the 
improvement of preventative behaviors of 
brucellosis on villagers. However, there was no 
significant difference in the mean score of 
predisposing factors between the two groups before 
the educational intervention, which is consistent with 
the findings of the study by Oruji et al. [20] on 
preventive behaviors of brucellosis in villagers. Since 
predisposing factors are effective facilitators in 
adopting preventive behaviors, educational booklets, 
tutorial videos, and motivational messages were used 
at the end of each training session to increase the 
average score of this structure. The results showed 
no significant difference between the two groups in 
reinforcing factors before the educational 
intervention. While the mean score of reinforcing 
factors in the intervention group was significantly 
higher than the control group three months after the 
educational intervention, some studies [17, 24, 25] have 
also confirmed this finding. Bridges et al. [26] also 
found that students' mean reinforcement scores 
increased significantly after the educational 
intervention. In this study, training sessions were 
held for employees of the health centers, village 
councils, and heads of households to increase the 
average score of reinforcing factors. Ongoing 
education to promoters of health behaviors, who play 
an important role in providing ongoing awards, is 
very effective in the continued use of brucellosis 
prevention behaviors by participants. 
The study results showed no significant difference in 
the mean score of enabling factors between the two 
groups three months after the educational 
intervention. Also, there was no significant difference 
in the mean score of enabling factors in each group, 
before and after the educational intervention. 
Enabling factors allow the realization of motivational 
and environmental policy; therefore, access to 
resources, laws, regulations, and skills has an 
effective role in forming this structure [27]. Although 
regulation of the supportive policies and laws in the 
City Health and Food Safety Working Group and the 
Common Human and Animal Diseases were 
considered for the prevention and control of the 
disease in Minoodasht city, no significant difference 
was observed in the average of the structure; because 
achieving brucellosis prevention behaviors requires 
a set of factors such as interventions of regulatory 
and management departments to increase funding 
and resources required in brucellosis control 
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projects (livestock vaccination programs, slaughter, 
and compensation to livestock owners), priority and 
policy-making of relevant organizations regarding 
programs to fighting human-animal communicable 
diseases, and effective cooperation and coordination 
of organizations concerning the aims of disease 
control and prevention, implementation of livestock 
transport criteria, and correcting the price difference 
between pasteurized and bulk dairy products. 
Hazavaei et al. did not observe a statistically 
significant difference in the mean score of enabling 
factors regarding the nutritional behaviors of the 
elderly between the two groups six weeks after the 
educational intervention [28]. The research of Liao et 
al. [29] on promoting hand health behaviors on 
medical staff in Myanmar is inconsistent with the 
results of the present study, and the possible reasons 
are differences in assessment tools, study population, 
research implementation, and the duration of the 
educational intervention, as well as differences in the 
main purpose of the study. Considering that the 
prevention and control of malaria require planning 
and diagnosis of all modes of transmission in humans 
and animals, it seems that in addition to improving 
the skills of individuals in the use of preventive 
behaviors, the effective and continuous presence of 
health education providers is very effective to 
formulate policies and regulations promoting 
preventive behaviors of brucellosis. 
The study results showed that the mean score of 
brucellosis prevention behaviors was significant 
between the two groups three months after the 
educational intervention. The mean of preventive 
behaviors in the intervention group was statistically 
significant before and after the educational 
intervention, and studies [20, 30, 31] confirm the present 
study's findings. The study results by Lin et al. [32] 
based on the PRECEDE-PROCEED model also showed 
a significant difference in infection-preventing 
behaviors in nurses six months after the educational 
intervention. When people are motivated to apply 
brucellosis prevention behaviors and be encouraged 
by their family and friends, the realization of 
preventive behaviors will not be unexpected. One of 
the limitations of the present study was the one-step 
follow-up of preventive behaviors after educational 
intervention and conducting a study in the rural 
population, which cannot be generalized to the entire 
population of Minoodasht. 
The study's limitations were a one-step follow-up of 
preventive behaviors after educational intervention 
and conducting the study on the villagers that it was 
not impossible to generalize the results to all 
populations of Minoodast city. It is suggested that 
longer follow-up periods be considered in future 
studies for long-term monitoring of changes to 
achieve the research objectives. Collecting 
information by face-to-face interviews and combined 
educational methods in educational intervention is 
one of the advantages of the present study. 

Conclusion 
Educational intervention based on the educational 
phase of the PRECEDE-PROCEED model has a 
positive effect on the promotion of brucellosis 
prevention behaviors in the villagers of Minoodasht. 
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