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Research Paper
Self-management Education Based Health Promo-
tion Model on the Clinical Manifestations of Patients 
With Brucellosis

Background: Brucellosis is a common disease in humans and animals that may recur and become a chronic 
disease. The purpose of this study was to investigate the effect of self-management educational intervention 
based on Pender’s health promotion model on the clinical manifestations of patients with brucellosis.

Methods: In this randomized controlled trial, 94 patients with brucellosis were randomly divided 
into two experimental (EG) and control (CG) groups of 47 people. The educational intervention 
for the experimental group was based on Pender’s health promotion model and consisted of four 
sessions of lectures lasting 15 to 30 minutes each. The control group continued with routine care. 
Clinical characteristics, including fever, pain, fatigue, and appetite were measured, and the results of 
2ME and Wright tests were extracted. Data were analyzed by linear and logistic regression analyses.

Results: The results of the regression analysis showed that, after adjusting for pre-test scores, the 
intervention had a significant effect on improving the average scores for pain (EG: 1.11 vs CG: 2.50, 
P<0.001), fatigue (EG: 1.25 vs CG: 2.65, P=0.001), fever (EG: 36.88 vs CG: 37.13, P<0.001), and the 
percentage of negative 2ME and Wright test results (EG: 95.5% vs CG: 70.0%, P=0.00) in the experimental 
group compared to the control group. Other variables were also compared between the groups.

Conclusion: Self-management training based on Pender’s health promotion model can 
effectively improve the clinical symptoms of patients with brucellosis compared to standard 
programs in healthcare centers. Therefore, the implementation of this program is recommended. 
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Introduction

rucellosis is an old zoonotic disease. Al-
though the mortality rate of brucellosis is 
low in humans [1], the disease can become 
chronic in patients who do not adhere to 
treatment. This chronic form can cause 
severe pain, difficulty walking, extreme 
weakness, and disability, and can signifi-

cantly reduce quality of life [2]. Therefore, brucellosis is 
a serious threat to human health and a major concern for 
public health [1], especially in the Middle East (ME) [3]. 

According to international public health data, the an-
nual global incidence is 2.1 million cases, which is more 
than previous estimates. Also, 82.3% of the world’s 
countries (144/175) are at risk of this disease. By region, 
Africa and Asia have higher incidences compared to the 
Americas and Europe [4]. Iran is still one of the endemic 
areas for brucellosis [5]. Based on the data of the Min-
istry of Health of Iran, the average incidence of brucel-
losis in Iran is about 22 cases per 100000 population [6]. 
The prevalence of this disease is categorized as high (21-
30 cases per 100,000 people) and very high (31-40 cases 
per 100,000 people) in several provinces, such as Razavi 
Khorasan and South Khorasan [7]. 

The most common clinical symptoms of this disease 
are arthralgia and fever [8]. Weight loss, anorexia, sweat-
ing and fatigue, and depression are other common symp-
toms [1]. Brucellosis can be diagnosed with serological 
tests showing Wright 1:80 or higher, Coombs-Wright 
1:80 or higher, and 2ME ≥1.40 [9, 10]. 

The treatment of the disease involves an antibiotic 
regimen that is obtained from a combination of several 
antibiotics [8]. In addition to drug therapy, education 
is provided to prevent infection in the entire popula-
tion and to reduce the recurrence of the disease and re-
infection of individuals [9]. Although education is now 
considered a specific goal of disease control and treat-
ment [11], previous studies have shown the inefficacy 
of therapeutic-medical guidelines provided as manda-
tory methods for patients to adhere to their medication 
[12]. Patients tended to forget 40-80% of the information 
immediately after learning it. Moreover, nearly half of 
the information they remembered was misleading [11]. 
To improve patient health, educational programs have 
shifted from traditional methods to self-management 
education (SME). SME refers to any educational pro-
cess that provides people with the knowledge, skills, 
and motivation needed to make decisions and increases 
the capacity and confidence of a person to apply these 

skills in everyday life situations. In other words, these 
programs entail active participation, responsibility, and 
daily decision-making by the patient to take health-
promoting measures [13, 14]. Thus, patients (especially 
chronic patients) are taught to take care of themselves 
rather than relying on others, with the aim of preventing 
recurrent hospital admissions [15]. The effectiveness of 
self-management programs and self-management skills 
for chronic patients has been explored [16, 17]. There 
are different methods of self-management for physical 
diseases as the self-management program is based on the 
5A model [18]. In patients with diabetes [15], a standard 
self-management program has been suggested for chron-
ic disease [13], bronchiectasis [14], and even AIDS [19]. 
However, the effectiveness of self-management in bru-
cellosis has not been investigated, despite the potential 
for recurrence and chronicity according to the sources 
reviewed in the present research. 

SME programs are individualized, taking into account 
the type of disease, its specific treatment, the patient‘s 
culture, literacy level, abilities, motivation, willingness 
to change and learn, available resources, and the limita-
tions of the patient [20]. In other words, it was developed 
based on patients’ perceptions of their problems and con-
cerns. Thus, a thorough needs assessment is essential for 
each disease and population [21]. Following a sound 
theory to better understand the needs and factors affect-
ing health behaviors helps design a better health educa-
tion program [22]. Pender’s health promotion model 
enables nurses to understand patients’ motivations to 
achieve personal health and serves as a tool for teaching 
lifestyles that improve patients’ health [23]. 

Pender has introduced the most important constructs 
that are effective in explaining behavior based on this 
model: Previous related behavior constructs, personal 
factors (perceived health status), perceived benefits, per-
ceived barriers, perceived self-efficacy, and interperson-
al influencers [23-25]. According to this model, individ-
uals are more likely to commit to behaviors when they 
perceive greater benefits, while perceived obstacles can 
hinder their commitment. Perceived self-efficacy also 
plays a role in increasing commitment to action. Family, 
peers, and authorities are interpersonal influencing re-
sources that increase or decrease commitment to action. 
This model has been used in several previous studies to 
promote self-care behaviors [26, 27], but its long-term 
effects and results, particularly in terms of modifying 
clinical features of health behavior, have received little 
attention. Specifically, it has not been used to design a 
SME program for patients with brucellosis. Therefore, 
the present study aimed to investigate the effect of self-
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management educational intervention based on Pender’s 
health promotion model on the clinical symptoms of 
patients with brucellosis. Additionally, we assessed the 
self-management behaviors of the participants and the 
factors related to these behaviors.

Methods

In the present randomized clinical trial, the participants 
were patients with brucellosis visiting the comprehensive 
health service centers of Gonabad City in Iran in 2022. 
The inclusion criteria were as follows: Age between 16 
and 55 years, a first-time infection with brucellosis, be-
ing within the first two weeks of the acute stage of the 
disease as diagnosed by a physician, exhibiting clinical 
symptoms, having positive serology tests, receiving drug 
treatment, no prior experience with self-management 
courses, and for women, not being pregnant or breast-
feeding. In this randomized clinical trial, the participants 
were patients with brucellosis who visited the compre-
hensive health service centers of Gonabad city, Iran, in 
2022. 

The exclusion criteria were the cessation of medica-
tion, unwillingness to participate in the research, hos-
pitalization, and simultaneous participation in similar 
training programs.

To estimate the sample size, a type I error of 5%, a test 
power of 80%, and a prevalence of about 60% of clinical 
symptoms of fever and pain were considered, based on 
the existing literature [28]. To detect a minimum reduc-
tion of 30%, a total of 42 patients were assigned to each 
research group, with the number increased to 47 to ac-
count for a 10% attrition rate. Participants were selected 
through simple randomization from a list of patients, 
with each being randomly assigned to either the control 
or experimental group. Permutation blocks of four were 
used for randomization. According to Figure 1, during 
the study, three participants were removed from each 
group, and the analysis was done on 44 participants. 

Data collection tools

The following instruments were used to collect the re-
quired data in the present study:

 

 

Figure 1. CONSORT diagram.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

Data Collection Tools 

The following instruments were used to collect the required data in the present study: 

Demographic Questionnaire: 

Assessed for eligibility (n= 100) 

Excluded (n=6) 
Three cases were excluded from both 

groups due to unwillingness to 
cooperate ( n=6) 

 

Analysed  (n=44 ) 
 Excluded from the analysis (give 
reasons) (n=0) 

Lost to follow-up (n= 0)  

Assigned to the control group (n=47 
) 
 Received the intervention (n=47  ) 
 Did not receive the intervention (n=0  ) 
(reason= unwillingness to participate)  

Failed to follow-up (n= 0) 

Assigned to the intervention group 
(n=47) 
 Received the intervention (n= 47 ) 
 Did not receive the intervention (n=0  ) 
 (reason= unwillingness to participate)  

Analysed  (n= 44 ) 
 Excluded from the analysis (reasons) 
(n=0) 

Assignment 

Analysis 

Follow-Up 

Randomized (n=94) 

Enrollment 

Figure 1. CONSORT diagram
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Demographic questionnaire

This questionnaire included questions about age, sex, 
education, job, place of residence, exposure to livestock, 
comorbidity, and the use of different drugs (except for 
brucellosis drug treatment). This information was used 
to determine constructs related to previous behavior and 
individual characteristics, such as socioeconomic status 
and disease management.

Clinical symptoms checklist

This checklist enquired about pain, fever, fatigue, appe-
tite, perspiration, and serological test results for brucel-
losis. The clinical symptoms were measured as follows:

The pain score was determined using a visual analog 
scale (VAS), which consists of a 10 cm line printed on a 
piece of paper with labels at each end: “No pain” at one 
end and “most pain” or “indescribable pain” at the other. 
VAS is a standard and valid measure of pain intensity 
with high test-retest reliability [29]. 

Fatigue was measured using a VAS for fatigue (VAS-
F), ranging from 0 to 10 (no fatigue to severe fatigue). 
VAS-F is a reliable scale recommended for routine use 
in clinical care [30], and it has been used commonly in 
studies in Iran [31, 32]. 

Appetite was measured using the first three questions 
of the appetite and diet assessment tool (ADTA) ques-
tionnaire, which is a clinically useful mental tool to es-
timate appetite. Participants were first asked to rate their 
appetite status over the past one to two weeks using the 
options in the questionnaire (very good, good, average, 
bad, very bad). Then, they were asked about the changes 
in appetite (no change, increase, decrease). Also, a sup-
plemental question about the state of anorexia during the 
last month was included at the end of the questionnaire 
(not at all, sometimes, moderately, a lot, very much). 
This questionnaire has been used and validated in other 
studies [33, 34]. 

Body temperature: Body temperature was measured 
using a manual (mercury) thermometer in the axilla 
(armpit) to prevent the spread of germs. 

Researcher-made self-management behavior 
questionnaire for brucellosis

This questionnaire was designed by the researcher 
and includes 19 questions to measure knowledge of 
brucellosis (2 questions), health status (despite the pres-
ence of the disease) (2 questions), success in leading a 

healthy lifestyle and preventing brucellosis for oneself 
and others (7 questions), active engagement in treatment 
(knowledge acquisition, adherence to medication, deci-
sion-making and communication with the health staff) 
(6 questions) and the follow-up of the treatment proto-
col for the disease (2 questions). Patients answered each 
question on a Likert scale ranging from really true for 
me (4) to not true for me at all (1). The content validity 
of the researcher-made questionnaire was assessed us-
ing the content validity ratio (CVR) and content validity 
index (CVI) guided by the comments of 10 experts. The 
reliability of the instrument was also substantiated using 
Cronbach’s α, with estimated values ranging between 
0.70 and 0.94 for the subscales. 

Researcher-made questionnaire of factors influ-
encing self-management behavior 

This questionnaire was also designed by the researcher 
as a needs assessment tool and a guide for developing the 
educational program of this research. It measured factors 
affecting self-management based on the five constructs 
of Pender’s health promotion model, including per-
ceived barriers (16 items), perceived benefits (7 items), 
perceived self-efficacy (7 items), individual influences 
(8 items), and situational influences (6 items). The items 
were all rated on a 5-point Likert scale (very low=5, 
low=4, medium=3, high=2 and very high=1). The over-
all score of each construct was the sum of the scores of 
the constituent items. A higher score in each construct 
indicated a better state of self-management of the indi-
vidual in that particular domain, except for perceived 
barriers, which were interpreted in an opposite way. 

The content validity of the researcher-made question-
naire was confirmed by estimating the CVR and CVI 
guided by the comments of a panel of 10 experts familiar 
with Pender’s health promotion model, and brucellosis 
disease and its care. The reliability of the instrument was 
also substantiated using Cronbach’s α, with estimated 
values ranging from 0.52 to 0.92 for the subscales. 

The revised brief illness perception questionnaire 
(R-BIPQ)

This 9-item scale was developed by Broadbent et al. 
(2006) to evaluate the cognitive-emotional perception of 
the disease and also its Persian version was developed by 
Bazzazian and Besharat [35-37].

Scores for the first eight questions ranged from 0 (“very 
little”, “never”, or “not very well”) to 8 (“always”, “very 
well”, or “a lot”). Item 9 was open-ended and scored 
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from 1 to 3 based on three items: “Lifestyle”, “stress” 
or “genetics” as the cause of the participant’s disease. 
High scores on this questionnaire indicate a threatening 
perception of the disease. 

This instrument assesses how participants perceive 
brucellosis. It was used in this study as a tool to investi-
gate the psychological dimension of personal character-
istics and experiences within Pender’s health promotion 
model (as a factor influencing self-management behav-
ior) and also served as a guide for developing the educa-
tional program for this research [38].

Educational intervention

Drug treatment for patients with Malt fever lasts for two 
months following positive test results. After completing 
the course of antibiotic treatment, which is prescribed by 
the doctor based on national guidelines for the treatment 
of brucellosis, tests are repeated to assess the patient’s 
response to treatment. The relevant factors will be evalu-
ated. Based on this defined timeframe, self-management 
training sessions were designed accordingly.

In the experimental group, the self-management train-
ing program, based on the components of the Pender 
health promotion model and data received from the needs 
assessment using the researcher-made self-management 
behavior questionnaire for Brucellosis, researcher-made 
questionnaire of factors influencing self-management 
behavior and r-BIPQ, were presented as follows: 

First session: Required knowledge about the disease 
(understanding brucellosis in relation to the demograph-
ic characteristics of the participants) 

Second session: Disease treatment and adherence to 
treatment (focusing on the perceived benefits of treat-
ment)

Third session: Management of complications (focus-
ing on perceived barriers to self-management and prob-
lem-solving process)

Fourth session: Management of signs and symptoms 
(focusing on perceived self-efficacy of self-management 
ability) 

This program was presented through the pre-organizer 
educational model, incorporating interactive lectures 
and face-to-face encounters in one-on-one or small 
group settings of 2 to 3 participants. After each session, 
a question and answer (Q&A) segment was held. Edu-

cational videos and interviews were provided for both 
those attending the class and those with limited access 
to the Internet during the COVID-19 pandemic. The 
training consisted of four sessions, each lasting 15-30 
minutes, conducted once a week for participants in the 
intervention group. After each Q&A session, brochures 
that were mostly illustrated were also distributed to the 
patients, and the educational content was made available 
online again if needed. During the educational interven-
tion, usual care continued for the control group. 

The questionnaires were completed by the patients 
before the educational intervention began and also after 
the end of the intervention (two months later) in both 
research groups. The clinical symptoms were measured 
using the aforementioned instruments for both the ex-
perimental and control groups, similar to the previous 
method. 

The details of the training sessions are as follows: 

Session 1: Knowledge of understanding illness 
and healing

This session included lectures, slides, educational 
videos, and educational pamphlets. It incorporated key 
concepts related to malaria, including clinical symp-
toms, modes of transmission, and prevention strategies. 
Emphasis was placed on understanding the concepts of 
disease and health, developing appropriate guidelines 
to increase knowledge and commitment, and providing 
an overview of healthy food and nutritional needs while 
avoiding unhealthy dairy products. Participants were 
encouraged to set goals for healthy dairy consumption 
based on five healthy items.

Session 2: Self-management (problem diagno-
sis, problem-solving, and decision-making tech-
niques)

This session featured lectures, slides, educational vid-
eos, and educational pamphlets. It covered key concepts 
of self-care and problem recognition, emphasizing the 
importance of achieving a healthy lifestyle. Participants 
explored solutions to problems and were guided in de-
veloping various decision-making abilities. The goal for 
participants was to recognize their issues related to Malt 
fever, examine potential solutions, and choose the best 
course of action for decision-making.
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Session 3: Achieving a healthy life

By applying the knowledge gained in the first session 
and identifying the participant’s problems, a healthy life 
can be achieved. 

This session included lectures, slides, educational vid-
eos, and educational pamphlets. It focused on recogniz-
ing unhealthy dairy products, ensuring safe contact with 
livestock, and safely disposing of intestines and viscera. 
Additionally, it addressed unhealthy food cultures. Par-
ticipants utilized the knowledge acquired about malaria 
to engage in operational training for a healthy lifestyle, 
with the training localized based on the participants’ 
needs.

Session 4: Treatment and follow-up of the disease

This session featured lectures, slides, educational 
videos, and educational pamphlets. It emphasized the 
importance of taking medications on time, conducting 
tests as scheduled, and following up on the disease. The 
purpose of the training was to solve the problems of tak-
ing antibiotics on time, visiting the doctor, and ensuring 
proper disease follow-up. 

From sessions 1-4: Consulting support

Consultative support for malaria patients participating 
in the study was provided through phone calls and In-
ternet messaging services such as Telegram and Incanel. 
This support helped participants set and review personal 
goals and strategies to overcome obstacles and make 
healthier choices. They were reminded how to select ap-
propriate options, identify the problems associated with 
health-promoting behaviors, determine solutions to these 
problems, and foster independence in decision-making.

Data analysis

Data were analyzed by SPSS software, version 16. 
Quantitative variables were described using Mean±SD, 
and qualitative variables were described using frequency 
and percentage. The normality of data in both groups 
was evaluated using the Kolmogorov-Smirnov test. A 
comparison of qualitative data between the two groups 
was made using the chi-square and Fisher’s exact tests. 
An independent-sample t-test was run to compare quan-
titative variables between the two groups. To compare 
the variables between two groups To compare the re-
sponse variables between two groups while adjusting for 
pre-test values, linear regression analysis was used for 
quantitative variables. For qualitative variables (bimodal 

qualitative and ordinal qualitative), logistic regression 
analysis (bimodal logistic and ordinal logistic regres-
sion, respectively) was employed. The significance level 
for all tests was set at P<0.05. For qualitative variables 
(bimodal qualitative and ordinal qualitative), logistic re-
gression analysis (bimodal logistic and ordinal logistic 
regression, respectively) was employed. The signifi-
cance level for all tests was set at P<0.05. 

Results 

The between-group comparison of demographic vari-
ables, comorbidities, and some high-risk behaviors for 
transmitting brucellosis are shown in Table 1. There was 
no statistically significant difference between the two 
groups before the intervention(P˃0.05). 

The comparison of clinical and paraclinical findings 
before and after the intervention in the two groups is 
shown in Table 2. The intervention caused a significant 
change in all variables except for fever and appetite in 
the experimental group in comparison to the control 
group. 

Table 3 shows the comparison of mean brucellosis self-
management behavior scores between the two groups 
before and after the educational intervention. The inter-
vention caused a significant improvement in self-man-
agement behavior and its components in the experimen-
tal group (P˂0.05). 

Table 4 compares the scores of Pender’s health promo-
tion model concerning self-management behavior before 
and after the intervention in two groups. The constructs 
improved after the intervention in the experimental 
group compared to the control group.

Discussion

According to the results obtained from this non-phar-
macological randomized trial using a self-management 
educational intervention based on Pender’s health pro-
motion model, there was a statistically significant im-
provement in clinical findings after two months. Also, 
the rate of positive serological tests in the experimental 
group was approximately 4.5 compared to 29.5 in the 
control group. A temperature of 38.3 °C or higher [39]
[40], malaise, and myalgia in patients, along with Wright 
≥1/320 and 2-ME ≥1/160 at the end of the sixth week 
of treatment, are considered risk factors for treatment 
failure and relapse in brucellosis [40, 41]. Brucellosis is 
a public health problem; therefore, effective treatment 
and prevention of treatment failure are major issues in 
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controlling the disease [42]. Since there are no reliable 
laboratory criteria for microbiological therapy, the eval-
uation of therapeutic effectiveness is based on clinical 
symptoms and some serological tests [43]. Therefore, 
it can be concluded that the intervention carried out in 
our study was effective in achieving the goals of treating 
brucellosis. 

It has been recommended to determine the effect of 
self-management interventions on the improvement of 
clinical outcomes [44] and reduce the failure rate of bru-
cellosis, especially in the acute phase [45]. While this 
variable was examined in our study, our review of the 
articles showed that despite conducting numerous edu-
cational and care models of management studies on pa-
tients with brucellosis, the impact of these models on the 

treatment of the disease has not been measured [46-50]. 
However, there is evidence of the effectiveness of self-
management training for some chronic diseases, such as 
glycosylated hemoglobin levels and systolic blood pres-
sure in diabetes and hypertension, at low to moderate 
levels [51]. 

 As the results of our study showed, untreated cases of 
brucellosis were observed in both groups based on sero-
logical test results, which could be explained by the pos-
sibility of treatment failure and disease recurrence [42]. 
Similarly, there is evidence of the ineffectiveness of self-
management training interventions on chronic diseases, 
including arthritis [51] and chronic obstructive airway 
disease [43]. This result may also be due to the fact that 
chronic diseases such as arthritis may not fully respond 

Table 1. Between-group comparison of demographic variables, comorbidity, and brucellosis-related behaviors

Variables
No. (%)

P
Control Group (n=44) Experimental Group (n=44)

Gender 
Female 16(36.4) 23(52.3)

0.133*

Male 28(63.6) 21(47.7)

Marital status 
Single 3(6.8) 7(15.9)

0.179*

Married 41(93.2) 37(84.1)

Education level 

Elementary school 26(59.1) 26(59.1)

1.000**Diploma 13(29.5) 14(31.8)

University 5(11.4) 4(9.1)

Occupation 

Farmer 15(34.1) 11(25.1)

0.295**

Rancher 4(9.1) 2(2.3)

Butcher 14(31.8) 18(40.2)

Housewife 11(25) 2(4.5)

Comorbidity 
History of medica-

tion use

Yes 9(20.5) 10(22.7)
1.000*

No 35(79.5) 34(77.3)

Yes 43(97.7) 41(93.2)
0.616**

No 1(2.3) 3(6.8)

Exposure to livestock 
Yes 32(72.2) 32(72.2)

1.000*

No 12(27.3) 12(27.3)

Place of residence 
Urban 11(24.9) 15(34.1)

0.484*

Rural 23(75.1) 29(65.9)

*Chi-square test, **Fisher’s exact test. 
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to many treatments [51]. Therefore it is suggested that 
future research determine which components of self-
management can improve the clinical outcomes of this 
disease [43]. 

The results of the Researcher-Made Brucellosis Self-
Management Behavior Questionnaire in our study indi-

cated an improvement in the total score of self-manage-
ment behavior and its dimensions, including obtaining 
information about the disease, following a healthy life-
style to prevent brucellosis, making informed decisions, 
and actively participating in treatment, treatment follow-
up, and treatment compliance in the experimental group. 

Table 2. Between-group comparison of changes in clinical and paraclinical symptoms before and after the intervention 

Variables Groups
Mean±SD/No. (%)

P Mean 
DifferenceBefore Intervention 

(A)
After Intervention 

(B)

Pain
Control 8.61±2.27 2.50±2.84

<0.001*
6.11 B>A

Experimental 8.25±2.37 1.11±1.88 7.14 B>A

Fatigue
Control 8.75±2.26 2.65±2.87

0.001*
6.10 B>A 

Experimental 8.43±2.37 1.25±1.78 7.81 B>A

Fever
Control 38.40±1.07 37.13±0.38

0.117*
1.27 B>A

Experimental 38.23±1.13 36.88±0.32 1.65 B>A

Perspiration

High
Control 2(4.5) 31(70.5)

0.028**

29 B<A

Experimental 15(34.1) 42(95.5) 27 B<A

Moderate
Control 10(22.7) 13(29.5) 3 B<A

Experimental 9(20.5) 2(4.5) 7 B<A

Low
Control 32(72.7) 0(0) 32 B<A 

Experimental 20(45.5) 0(0) 20 B<A

Appetite

Bad/Very 
bad

Control 14(31.8) 38(86.4)

0.118***

24 B<A

Experimental 20(45.5) 43(97.7) 23 B<A

Good/Very 
good

Control 30(68.2) 6(13.6) 24 B<A

Experimental 24(54.5) 1(2.3) 23 B<A 

2ME test

Positive
Experimental

44(100) 2(4.5)

0.002†

42 B>A

Negative 0(0) 42(95.5) 42 B<A

Positive
Control

44(100) 13(29.5) 31 B>A

Negative 0(0) 31(70.5) 31 B<A

Wright test

Positive
Experimental

44(100) 2(4.5)

0.002†

42 B>A

Negative 0(0) 42(95.5) 42 B<A

Positive
Control

44(100) 13(19.5) 31 B>A

Negative 0(0) 31(70.5) 31 B<A

*Linear regression analysis, **Ordinal logistic regression analysis, ***Bimodal logistic regression analysis, †Chi-square test.
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According to our review, we did not find any study that 
used the health promotion model to improve self-man-
agement behavior in patients with brucellosis; however, 
a Health Action Process Approach model-based mobile 
health intervention in China also promoted self-manage-
ment in these patients through changes in health behav-
ior and health literacy [52]. Overall, it is considered that 
SME and support facilitate the knowledge, skills, and 
abilities needed for self-care, as well as actions that help 
to continuously implement and maintain the behaviors 
needed to manage the condition [53]. 

Our study was designed according to patient needs as-
sessment using Pender’s health promotion model and 
was delivered through an active teaching model. Al-
though a study argued that following specific behavioral 
theories to develop self-management training programs 
was not necessarily associated with better results [51], it 
was recommended that understanding the content of the 
educational program through a patient needs assessment 
is essential for implementing an effective educational 
program that can lead to the recognition of behaviors 
necessary to change unhealthy habits and adopt appro-
priate practices [22]. 

The result of our study showed that the perception of 
brucellosis, identification, and removal of barriers to 
self-management of the disease, improving the benefits 
of self-management, promotion of self-efficacy, and con-
trolling the influence of individual and situational factors 
related to brucellosis were increased in the experimen-
tal group in comparison to the pre-test (within-group 
comparison) and in comparison to the control group 
(between-group comparison). In other studies, simi-
lar to our study, model-based educational interventions 
yielded better results compared to traditional teaching 
methods [18] and routine educational programs [54, 55]. 

In this study, based on the construct of individual and 
behavioral characteristics in Pender’s health promotion 
model, which assessed the primary predictors of health-
related behavior [56], we identified several risk factors 
for brucellosis among our participants, including jobs in 
butchery and animal husbandry, low education levels, 
residence in rural areas, failure to maintain a healthy life-
style to prevent diseases, consumption of non-pasteur-
ized dairy products, and exposure to animals. Several of 
these factors have been mentioned in the existing litera-
ture [57, 58]. 

Table 3. Between-group comparison of mean scores of brucellosis self-management behavior before and after the intervention

Variables Groups
Mean±SD

P Mean 
DifferenceBefore Intervention 

(A)
After Intervention 

(B)

Perception of brucellosis disease
Control 5.618±1.234 5.740±1.211

0.0001*
1.128 B<A

Experimental 5.045±1.554 8.750±0.991 3.705 B<A

State of health (despite the pres-
ence of illness)

Control 4.613±1.497 4.636±1.495
0.0001*

0.023 B<A

Experimental 4.840±5.639 8.363±4.988 4.479 B<A

Success in living a healthy lifestyle 
and preventing brucellosis for 

yourself and others

Control 16.343±5.171 16.295±5.165
0.0001*

0.048 B>A

Experimental 16.931±5.888 22.954±5.98 6.023 B<A

Active engagement in treatment 
(acquiring knowledge, following 

treatment, making decisions, and 
communicating with the health 

staff)

Control 15.931±4.379 16.000±4.291

0.0001*

1.931 B<A

Experimental 16.272±4.2 23.386±3.356 7.114 B<A

Following up the disease treatment 
protocol

Control 4.522±1.836 4.522±1.823
0.0001*

B=A

Experimental 5.090±1.411 7.5±1.606 2.010 B<A

Self-management total score
Control 89.522±20.937 89±21.118

0.001*
0.522 B>A

Experimental 93.454±26.609 115.295±13.092 21.841 B<A

*Linear regression analysis.
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The findings of our study also showed a high score for 
perceived barriers, along with low scores for perceived 
benefits and self-efficacy, which were identified as per-
ceived interpersonal and situational influences in both 
groups. After the intervention, there was a significant de-
crease in the perceived barriers score in the intervention 
group compared to before the intervention and also com-
pared to the control group, which only used the routine 
program of the health centers. These findings are consis-
tent with a study by Khodaveisi et al. An improvement 
in the perceived benefit score in this study was observed 
in the experimental group similar to other studies, and 
this was identified as a facilitator for behavior change 
(self-management) [59-61]. There was a significant in-
crease in the self-efficacy score after the intervention 
in the experimental group similar to other studies [59, 
62]. Self-efficacy was introduced as the best construct 
and the perceived barriers and benefits as the most im-
portant variables for behavior change. The increase in 
self-efficacy is associated with a decrease in perceived 
barriers [63, 64]. In this study, individual characteristics 
were similar to those in other studies [65], and the effect 
of situational influences [66] significantly increased after 
the intervention in the experimental group compared to 
before the intervention. 

The present findings showed an increased score in the 
perception of disease and all components as psycho-
logical factors of individual characteristics [23] affecting 
self-management behavior in the experimental group. In 
another study, Rees et al. found that personal control and 
the ability to understand the disease were the main pre-
dictors of adherence to treatment. Therefore, increasing 
the perception of the disease is considered an important 
strategy in educational interventions [67]. 

Conclusion

The results of the study showed that compared to the 
routine training program, the self-management training 
intervention designed based on Pender’s health promo-
tion model was effective in improving self-management 
behaviors and clinical and laboratory symptoms of pa-
tients with brucellosis. This model effectively explains 
behavior, needs, and the factors that influence them, 
providing the capability to design a better self-manage-
ment training program for patients with brucellosis in 
the acute stage. Therefore, it is recommended to use this 
educational program in health centers to prevent the re-
currence or chronicity of brucellosis. 

Table 4. Between-group comparison of mean scores of pender’s health promotion model concerning self-management behav-
ior before and after the intervention

Constructs Groups
Mean±SD

P
Before Intervention After Intervention

Perception of illness (psycho-
logical construct of individual 

characteristics and experiences 
in Pender’s model)

Control 23.727±6.939 24.181±4.047
0.0001*

Experimental 23.204±6.532 22.704±6.352

Perceived barriers 
Control 43.181±8.093 43.181±8.159

0.001*

Experimental 41.09±10.525 28.386±5.243

Perceived benefits
Control 23.204±4.847 21.272±4.814

0.001*

Experimental 23.204±4.151 31.409±2.471

Self-efficacy
Control 18.477±6.267 18.5±6.245

0.001*

Experimental 19.727±4.857 28.34±3.747

Personal influences
Control 16±8.226 16±8.237

0.001*

Experimental 20.681±5.639 25.045±4.988

Situational influences
Control 16.34±5.87 16.386±5.739

0.001*

Experimental 16.34±5.02 19.954±5.33

*Linear regression analysis.
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By using a comprehensive care model, this study made 
it possible to design and intervene client-centered self-
management training based on needs assessment in pa-
tients with brucellosis. In addition to examining changes 
in self-management behavior, which have often been 
investigated in previous studies, particularly regarding 
chronic diseases, this study also evaluated the variable of 
disease improvement by considering clinical and para-
clinical outcomes. 

However, this study also has limitations, including reli-
ance on self-reported findings, the short duration of the 
intervention and follow-up, the lack of assessment of the 
relapse or chronicity of the disease, and the absence of a 
cost analysis for the educational intervention compared 
to other models. Considering the limitations of the re-
search, further studies are suggested. 
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