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ABSTRACT 
Diabetes is a serious public health problem, and exercise plays an important role in preventing it. The purpose of this study is to 
determine the efficacy model of Health belief-based health education in improving exercise behaviors among Mosul University 
employees to prevent Diabetes disease. This study used an experimental design by employing a randomized control approach. 
The study comprised 81 individuals selected by using a simple random sampling method from five colleges of Mosul University. 
The sample is divided into two groups: the experimental (41) subjects and the control group (40) individuals. The data is 
gathered three times (T1, T2, and T3) by adopting the exercise health belief model scale. The study revealed that the sample’s 
mean age (SD) is 45.26 (SD = 8.59) and most of the participants are male (59.3%) and have bachelor’s degree certificates 
(40.7%). On the other hand, the study indicated a significant change in participants’ perceived seriousness, F (2, 79) = 9.265, P 
< .000, perceived benefits of exercise in preventing diabetes, F (2, 79) = 7.868, P < .001, perceived barrier F (2,79) = 7.643, p = 
0. 001. The Bonofonei test proved that the change in participants' beliefs is related to the experimental group.  This study is 
clinically important because it shows the role of health education in enhancing some beliefs related to exercise and its role in 
Diabetes prevention. 
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INTRODUCTION 
Diabetes is considered one of the significant public health 
problems that have reached epidemic proportions in many 
countries around the world, affecting more than half a billion 
people globally. It is the world's fastest-growing health crisis in the 
twenty-first century (1,2). 
 Globally, diabetes' seriousness is demonstrated not only by 
its propensity to kill its victims (1.5 million people died as a result of 
diabetes and its complications worldwide in 2021) but also by its 
ability to impose a significant biopsychosocial burden on those who 
are affected by it . From a local perspective, the disease is steadily 
increasing among members of Iraqi society (4,5). 
 However, diabetes (specifically type II) is among a limited 
number of preventable diseases (5.6). There are over ten risk 
factors that might be used to eliminate and/or prevent diabetes 
(7,8). Among these factors, exercise and physical activity are 
considered the most beneficial ones (9,10). 
 The Health Beliefs Model is the most popular and well-
known educational theory in guiding disease health education 
programs (11,12). Some studies indicate the success of the Health 
Beliefs Model in improving preventive behaviors for many 
diseases, such as stroke, atrial hypertension, and heart disease 
(13,14,15,16). 
 Unfortunately, there are rare studies indicating the role of 
health beliefs in shaping the preventive behaviors of diabetes 
mellitus. The purpose of this study is to determine the efficacy 
model of Health belief-based health education in improving 
exercise behaviors among Mosul University employees to prevent 
Diabetes disease(17,18). 
 

METHODOLOGY 
Aim of the Study: The purpose of this study is to determine the 
efficacy model of Health belief-based health education in improving 
exercise behaviors among Mosul University employees to prevent 
Diabetes disease 
Design of the study: This study is conducted by using an 
experimental design employing a randomized controlled trial 
approach. 
Setting and Time: The study is being conducted in Iraq, namely in 
the governorate of Nineveh and at Mosul University. Specifically, 
the study is conducted in five colleges at the University of Mosul. 
All of the selected faculties were located on the first campus of the 
University of Mosul.  These randomly selected Colleges and 
faculties were the college of Arts, the College of Education for 
Humanities, the College of Education for Girls, the College of 

Education for Pure Sciences, and the College of Education.  The 
data collection was done in the period between the 12th of January 
to the 28th of March 2022. 
Sampling: The target population for this study is the Mosul 
University employees. A sampling frame consisted of 750 
employees distributed in five colleges at the University of Mosul. 
The sample size was calculated by using G-Power software with 
the following parameters (F-Teats ANOVA repeated measure with 
between interaction, effect size 0.15, alpha error (0.5), and Beta 
error (0.8). The total estimated sample size was 74 subjects. The 
study consisted participation of 81 individuals selected randomly 
by using simple random sampling methods. The exclusion criteria 
included the University of Mosul employees with diabetes and /or 
employers with severe psychological problems as well as the 
employees of the Colleges of the Medical Group at the University 
of Mosul. 
Randomization: Following the participant's informed permission, 
simple randomization was used to divide the individuals into two 
groups: experimental (intervention) and control (control) (non-
intervention). The random allocation number was obtained using 
the Statistical Package for the Social Sciences (SPSS) software 
after each participant was assigned a specific number. After the 
last phase of randomization, the experimental group had 41 
subjects and the control group had 40. 
Data collection and Instrumentation: The study's instruments 
were composed of two parts, which contained the following. 
 Part I: this part is developed to investigate the 
sociodemographic characteristics, behavioral habits, and clinical 
history of the participants. The part includes questions about 
participants (age, gender, educational level, smoking and alcohol 
consumption, and clinical risk factors related to diabetes). 
 Part II: This part of the scale involved the use of a diabetes-
exercise-related attitude and beliefs scale. This scale is developed 
by (Wu et al., 2020). the scale consisted of 14 questions. The 
items of the scale are distributed among four subscales [perceived 
seriousness subscale (4) items, perceived susceptibility subscale 
(3) items, perceived benefits subscale (3) items, perceived barriers 
subscale (4) items]. The questions of the scale were measured by 
a 5-point Likert scale. The answer The responses ranged from (1) 
strongly disagree to (5) strongly agree, with a higher score 
indicating a more positive perception. 
Validity and reliability of the instrument: The questionnaire's 
validity was determined by presenting it to thirteen (13) 
professionals in nursing and medicine. Some components were 
altered and others were modified by the expert's suggestions. 
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 Data from ten employees who were not included in the 
research were used to verify the instrument's reliability. Cronbach's 
alphas were used to assess the research instrument's internal 
consistency (Table 1). The questionnaire's overall internal 
consistency was acceptable; α=0.79. 
 
Table 1: Internal Consistency of the Study Instrument 

Beliefs: Items α 

perceived seriousness subscale 4 0.8 

perceived susceptibility subscale 3 0.9 

perceived benefit subscale 3 0.8 

perceived barrier subscale 4 0.7 

α: Cronbach's alphas 

 
Procedures: After completing the randomization processes and 
allocating the recruited employees into groups, a baseline 
assessment of participants’ demographical status, behavioral 
habits, clinical history, and beliefs related to diabetes were 
performed in the time 0 (T0) test. This procedure is followed by 
time1 (T1) in which health education about diabetes disorder is 
provided to the intervention group participants.  
 Diabetes health education takes about two hours. The 
contents of health education were delivered to the experimental 
group participants using a lecture technique using PowerPoint, a 
data display device, and diabetes figures. The information was 
divided into two sections and presented by the concepts of the 
health belief model. 
 The first section of the lecture, in particular, concentrated on 
three diabetes-related topics: (1) Diabetes pathophysiology: This 
included the definition of diabetes, as well as its causes, kinds, 
signs, and typical symptoms. (2) Diabetes susceptibility: It 
discussed modifiable and non-modifiable diabetes risk factors, as 
well as what makes certain individuals more susceptible to 

developing diabetes. (3) Diabetes severity: included information on 
the consequences and severity of diabetes. 
 Part Two: During this section, participants were given 
information on how to protect themselves against diabetes. 
 However, emphasis has been placed on the benefits of 
exercise, and how to remove barriers to practicing exercise. 
 Two months later, the investigator made further visits to the 
target colleges and a sample from each group was invited to 
answer the questionnaire for another time (the post-test 2). This 
test was necessary to measure the effectiveness of educational 
sessions in inducing persistent changes in participants' beliefs.  
Data analysis: The Statistical Package for Social Science (SPSS) 
software for Windows Version 25 was used to analyses the data. 
 

RESULTS 
Table 2 shows that the mean age (SD) of participants is 45.26 
(8.59). The overall mean (SD) BMI of participants = 27.82(4.30). 
 Concerning D. M’s exercise-related beliefs the overall mean 
(SD) of participants' beliefs about the seriousness of D.M is 2.92 
(0.66), susceptibility of diabetes is 3.75 (0.82), benefits of exercise 
preventing diabetes is 3.76 +(0.76) and perceived barrier to 
practicing exercise is 2.83 (0.87). 
 Regarding other characteristics, the majority of participants 
are male, have bachelor’s degree certificates, never smoked, and 
practice physical activity (1-2) times per week.  
 On the other hand, the most frequent risk factors of D.M 
diagnosed among participants are family history of diabetes, 
arterial hypertension, and hypercholesterolemia. 
 Finally, table 2 illustrated that there are no statistically 
significant differences in the baseline (T0) test of participants' 
characteristics and beliefs between groups 

 
Table 2: homogeneity in the characteristics and beliefs of study participants n= (81) 

 Experimental (n=41) Control (n = 40) Total (n=81)  

Anthropometric M SD M SD M SD t 

Age 45.66 8.68 44.85 8.58 45.26 8.59 .421 

BMI 27.76 3.91 27.88 4.71 27.82 4.30 -.117 

Beliefs         

Perceived Seriousness 2.87 .67 2.98 .66 2.92 .66 -.777 

Perceived Susceptibility 3.21 .84 2.92 .79 3.07 .82 1.592 

Perceived Benefit 3.84 .69 3.68 .83 3.76 .76 .949 

Perceived Barrier 2.68 .83 2.99 .71 2.83 .78 -1.765 

Characteristics        

Gender       .018 

Male  24 58.5 24 60.0 48 59.3  

Female  17 41.5 16 40.0 33 40.7  

Educational level       1.330 

Illiterate 0 00 1 2.5 1 1.2  

Write and read 2 4.9 3 7.5 5 6.2  

Elementary school 7 17.1 6 15 13 16  

Intermediate school 17 41.5 16 40 3 40.7  

High school and postgraduate  15 36.6 14 35 29 35.8  

Behavioral habits        

Smoking       .115 

Never smoked  30 73.2 28 70.0 58 71.6  

Currently smoker 8 19.5 9 22.5 17 21.0  

Stopped smoking 3 7.3 3 7.5 6 7.4  

Physical activity       .105 

Sedentary (never) 15 36.6 14 35.0 29 35.8  

1-2 days per week 16 39.0 17 42.5  33 40.7  

3 or more days / week 10 24.4 9 22.5 19 23.5  

Clinical History (diagnosed with)        

Family history of diabetes  22 53.7 26 65.0 48 59.3 1.079 

Hypertension  19 46.3 18 45.0 37 45.7 .015 

Hypercholesterolemia  16 39.0 12 30.0 28 34.6 .729 

Heart disease  13 31.7 12 30.0 25 30.9 .028 

Depression  1 2.4 3 7.5 4 4.9 1.105 

F: Frequency, %: Percent, M: Mean, SD: Standard deviation, t: t-test, χ2: Chi-square, BMI:  Body Mass Index, All group differences p > 0.05. 
 
 Table 3 represents the results of mixed-design analysis of 
variance (ANOVA) and descriptive statistics measuring changes in 
the study variables across groups and over time. 
 From what can be seen in Table 3, the Mean scores and 
Standard Deviations for the variables under study have changed 
over time for each participant. A mixed-design analysis of variance 
(ANOVA) is performed to discover how important these changes in 

the mean scores are and if our health education session based on 
the health belief model was successful in making participants' 
beliefs effective.  
 There was a factor between subjects in this analysis 
(ANOVA) (a group with two levels: Experimental [intervention] and 
control [non-intervention]) and a factor within-subjects (time of 
testing with three levels: T 0, T 1, T 2). At P 0.05, all effects were 
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considered significant. This test demonstrated that changes in the 
mean scores of variables are the effect of time, not of condition 
(group) or interaction between test time and group types. 
 Specifically, there is a significant main effect of time on 
participants perceived seriousness, F (2,79) = 9.265, P < .000, 
perceived benefits of exercise in preventing diabetes, F (2, 79) = 
7.868, P < .001, perceived barrier F (2,79) = 7.643, p = 0.001.  
 As shown in Table 3 the effect size associated with changed 
beliefs and variables is observable, with time accountable for about 
10% of the variance from changed seriousness, benefits, and 
barrier.   

 However, the perceived susceptibility shows no statically 
differences over time F (2, 79) = 1.822, P < .165, (Table 3). Based 
on results from table 3, The post-hoc approach employs the 
Bonferroni corrections test to identify the exact location of 
differences between changed beliefs and variables. This test 
demonstrated that the score of modified beliefs and factors varied 
significantly over time among experimental group members. (p< 
0.05) (Table 4).   
 Therefore, we can conclude that the diabetes health 
education sessions elicit statistically significant improvement in 
participants’ diabetes-related beliefs over time.  

 
Table 3: The Results of a Mixed ANOVA and Descriptive Statistics Used to Measure the Variation in Concepts of Health Belief Model Across Study Groups and 
Over Time 

HBM Concepts 
Groups 

M (SD) 

Multivariate F (T 0) (T 1) (T 2) 

Perceived Seriousness 
Ex 2.87 (.67) 3.30 (1.00) 3.13 (.914) F (2, 79) = 9.265, 

p < 0.000, η2 = 0 .105 Co 2.98 (.66) 3.14 (.75) 3.06 (.67) 

Perceived Susceptibility 
Ex 3.21 (.84) 3.34 (.877) 3.44 (.97) F (2, 79) = 1.822, 

p = .165, η2 = .023 Co 2.92 (.79) 3.02 (0.65) 2.84 (.87) 

Perceived Benefits 
Ex 3.84 (.69) 4.20 (.72) 4.14 (.72) F (2, 79) = 7.868, 

p < 0.001, η2 = .101 Co 3.68 (.83) 3.81 (.83) 3.73 (.85) 

Perceived Barriers 
Ex 2.68 (.83) 3.45 (1.10) 3.55 (1.13) F (2, 79) = 7.643, 

p = .001, η2 = .088 Co 2.99 (.71) 2.81 (.86) 2.92 (.98) 

HBM: Model of Health Belief, Co: Control group (n = 40), Ex: Experimental group (n = 41), SD: Standard Deviation,M: mean, Maximum beliefs score = 5, 
Minimum beliefs score = 1, , η2: eta square, p < 0.05 indicated in bold 

 
Table 4: A posthoc test for beliefs and variables using the Bonferroni 
Corrections Procedure revealed significant changes over time. 

HBM Concepts Groups 

Post hoc Using Bonferroni 

(T 0) vs (T 1) (T 0) vs (T 2) (T 1) vs (T 2) 

Perceived 
Seriousness 

Ex 0.000 0.002 1.000 

Co 0.352 1.000 0.863 

Perceived 
Benefits 

Ex .002 .020 .332 

Co .696 1.000 .210 

Perceived 
Barrier   

Ex 0.000 0.000 .614 

Co .785 1.000 .448 

Based on marginal means estimates. At the 0.05 level, the mean difference 
is significant. Bonferroni correction for multiple comparisons. Ex: 
Experimental group (n=41), Co: Control group (n=40), p 0.05 shown in bold. 

 

DISCUSSION 
Table 2 shows that the mean (± SD) of age is 45.26 (± 8.59).  In 
addition, the same table demonstrated that the body mass index 
overall mean (± SD) for the study participants is 27.82 (± 4.30).  
 Concerning other demographic characteristics, it's clear that 
most of the participants are male and have Bachelor's degree 
certificates.  
 On the other hand, Table 2 explains the behavioral habits 
related to diabetes among study participants. The table illustrates 
that the most of habits and behaviors adopted by participants are 
never snookering, not drinking alcohol, and performing physical 
activity (1- 2 times per week).   
 Table 2 shows that the participant’s diabetes-related beliefs 
at the baseline (T0) test are homogenous between the 
experimental and control groups. This result is consistent with the 
study of (Boudreau & Godin, 2014)which indicated the 
homogeneity of participants’ beliefs and intentions to exercise 
between the experimental and control group.  
 Ultimately, Table 2 shows that the most common clinical 
diabetes risk factors diagnosed among participants are family 
history of diabetes, arterial hypertension, and 
hypercholesterolemia. On a gender base, ovarian cyst is the most 
common clinical risk factor for diabetes among females. 
 On the other hand, Table 3 demonstrated a significant 
change in the scores of some of these beliefs after the application 
of health belief model-based health education to experimental 
group participants. Specifically, the table shows that there is a high 
significance improvement in the scores of the three beliefs under 
study. These changed beliefs were the perceived seriousness of 
diabetes, perceived benefits of exercise in preventing diabetes, 
and perceived barriers to exercise(19,20). 
 However, Table 4 indicated that the improvements in the 
beliefs scores are related to the experimental group participants.  

 The improvement of belief scores clarifies that after the 
application of health belief model-based health education the 
participant of the experimental group felt that diabetes is a serious 
disease with harmful consequences. In addition, they recognized 
the usefulness of exercise in preventing diabetes as well as their 
perception of the exercise barrier is enhanced(21,22).   
 These results and their interpretations conclude the 
successful model of health belief-based health education in 
changing and improving some diabetes and exercise-related 
beliefs. These results are consistent somewhat with the results of 
studies (23,24,25)These studies reported the role of the education 
in improving exercise-related beliefs. 
 

CONCLUSIONS 
The majority of participants in the study are in middle adulthood 
age, overweight, male, and possess a bachelor’s degree 
certificate. This study concludes that most university Mosul 
employees do not smoke tobacco or drink alcohol, consume three 
meals per day, adopted to using fast food during work time as well 
as are having a sedentary lifestyle. The study found that the most 
common risk factors of diabetes among university Mosul 
employees are family history of diabetes, arterial hypertension, and 
hypercholesterolemia. The study concludes the efficacy of HBM 
based- health education in enhancing many beliefs related to 
exercise behaviors and its role in preventing diabetes disease. 
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