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Aims Metabolic syndrome is a multi-faceted chronic disorder and it has been shown the 
spread of this disease has significant relationship with the age increase in women. The aim 
of this study was to investigate the effect of educational intervention based on health belief 
model constructs to promote metabolic syndrome preventive behaviors in premenopausal 
women over 40.
Materials & Methods This field clinical trial study was conducted on 130 premenopausal 
females over 40 from Gachsaran urban health centers in 2016. The two urban health centers 
in the city randomly were divided to intervention (N=65) and control (N=65) groups. The 
tools for collecting data were a three non-consecutives day 24-hour recall questionnaire for 
dietary intake, a check list for daily physical activity and a self-administered questionnaire 
containing demographic information, anthropometric measurements and questions related 
to the health belief model. After doing the pretest in both groups, only the intervention group 
was given instruction on preventive behaviors of metabolic syndrome disease. Data were 
analyzed by SPSS 22 software using paired t-test and independent t-test.
Findings In the intervention group the mean scores of perceived susceptibility, perceived 
severity, perceived benefits, perceived self-efficacy and knowledge significantly improved 
after the intervention (p<0.001). Consumption of fruits, vegetables and dairy products 
and physical activity increased and meats and energy intake decreased significantly in the 
intervention group after the intervention (p<0.05).
Conclusion Educational intervention based on the health belief model improves women’s 
beliefs, knowledge and practice to prevent metabolic syndrome.
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Introduction	
Metabolic syndrome includes a set of metabolic 
disorders such as abdominal obesity, dyslipidemia, 
impaired glucose homeostasis and hypertension. 
According to Adult Therapy Panel III (ATP), 
cardiovascular diseases are the first symptom of 
metabolic syndrome. This disease is a multi-faceted 
chronic disorder. Having a body mass index over 25 
Kg/m2 increases the probability of exposure to this 
disease. Clinical definition of this syndrome was put 
forth by World Health Organization (WHO), ATP III 
and US National Emergency Communication Plan 
(NCEP) in 2001. 
Based on NCEP-ATP III criteria, metabolic syndrome 
is a collection of metabolic disorders such as the 
increase of triglyceride serum levels, decrease of 
High-density lipoprotein, abdominal obesity, high 
blood pressure and elevated fasting blood sugar [1]. 
According to NCEP definition, metabolic syndrome is 
the existence of three or more of the following 
factors: the increase of fasting plasma glucose level 
(higher than 110 mg/dl) or taking medication for it, 
increase in the amount of triglycerides (greater than 
200 mg/dl), decrease in the level of HDL-cholesterol 
(in women less than 50 mg/dl and in men less than 
40 mg/dl), increase of hypertension (130/85 mmHg 
≤) or taking medication for it, and abdominal obesity 
(waist circumference greater than 102 cm in men and 
greater than 88 cm in women) [1, 2].  
According to the results of the third analysis NCEP in 
2002, the prevalence of this syndrome in US was in 
23% of women and 24% of men. As a matter of fact, 
in US, one out of every four people is diagnosed with 
metabolic syndrome [3, 4]. The third research by WHO 
in 2001 showed that the spread of metabolic 
syndrome disease had significant relationship with 
the age increase in women. The spread of the disease 
in women between 20 and 29 is 6%, in women 
between 30-39 14%, in women between 40-49 20%, 
and in women over 50 the spread is 30% [1, 2, 5].  
In a research carried out on 1143 males and females 
in Boyer Ahamd in 2009 the aggregate percentage of 
spread was 29.47. 14.43% of the individuals in that 
study did not have any symptom; 27.47% had one; 
28.38% had two; 19.07% had three; 8.39% had four, 
and 2.01 had five symptoms of this disease. The 
prevalence of this syndrome in the urban and rural 
population had no significant difference. The increase 
in age and body mass index increased the chance of 
exposure, and the highest prevalence of the disease 
was observed in the adults with 50-59 and 60-69 
years. The prevalence of metabolic syndrome in the 
women was 39.1% and in the men 19.9%. The reason 
that it was twice more prevalent in the women was 
that in comparison with the men they had more waist 
circumference and body mass index [6].  
Changes in life style of people in society have caused 
the exponential  increase  of  metabolic  syndrome  in 

different countries. These changes include 
environmental factors such as change of diet and 
physical exercise [4, 7]. Various studies have addressed 
the relationship between menopause and metabolic 
syndrome. A study delivered in 2013 found that 
menopause affects all metabolic syndrome 
symptoms, and chance exposure increases during 
this period [8].  
Health belief model is a very effective model in 
teaching health. This model shows the relation 
between health beliefs and health behaviors. It is 
based on the premise that preventive behavior is a 
result of personal beliefs. Metabolic syndrome is a 
chronic disease [1], and health belief theory is a proper 
model for the prevention of chronic diseases 
especially when a researcher wants to teach those 
who are still safe from the disease [9].  
Therefore, the aim of this study was to investigate the 
effect of educational intervention based on health 
belief model constructs to promote metabolic 
syndrome preventive behaviors in premenopausal 
women over 40. 
	
Materials	and	Methods	
This field clinical trial study was conducted in 2016. 
The statistical population included 130 
premenopausal females over 40 from Gachsaran 
urban health centers. The two urban health centers in 
the city randomly were divided to intervention and 
control groups. In a pilot study we found that almost 
30% of the population consumed healthy diet, so that, 
assuming an alpha error of 5% with a power of 80% 
and a minimum difference of 25% in the intervention 
group compared to the control group after the 
intervention, and given more than 10% loss of the 
total sample during the intervention, 130 
participants (65 in the intervention group and 65 in 
the control group) took part in the study. The 
inclusion criteria of the study were no history of 
illnesses associated with this disease (diabetes, 
cardiovascular disease, etc.), using no drug 
associated with the disease (e.g. fat-burning drugs, 
insulin, blood pressure drugs, etc.), and willingness to 
cooperate and to participate fully in the training 
sessions. 
To collect data at baseline and two months after the 
intervention, a three non-consecutives day 24 hour 
recall questionnaire for dietary intake, a check list for 
daily physical activity and a self-administered 
questionnaire were used. For the self-administered 
questionnaire, first the questions were chosen and 
modified from valid questionnaires of other studies 
[10-14], and then its content and face validity were 
confirmed by an expert panel including experts in the 
fields of community nutrition and health promotion. 
To assess the reliability of the questionnaire, 
coefficient of Cronbach's alpha was used with a 
criteria  more  than  0.7.  The  finalized  questionnaire 
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included 9 parts, demographic questions (6 
questions) and anthropometric features (4 questions 
on height, weight, waist circumference and blood 
pressure).  
The scale of model constructs included perceived 
"susceptibility" (5 questions), "severity" (5 
questions), "benefits" (6 questions), "barriers" (6 
questions), "self-efficacy" (6 questions), and cues to 
action (4 questions). In addition, the knowledge of 
the participants of the study was checked by 10 
questions. 
The intervention consisted of 4 training sessions that 
were conducted in one month (a 2-hour session each 
week) at Shahid Motahari Health Center in 
Gachsaran. The educational content related to the 
consumption of food groups was adjusted according 
to the National Nutrition Program for middle ages, 
and the content of physical activity education was 
also designed with the aim of doing at least 150 
minutes of physical activity per week (5 days a week, 
30 minutes daily). The educational materials were 
arranged in 4 booklets and were given to the 
participants at the end of each training session, which 
included: 1) Understanding metabolic syndrome, 2) 
Healthy lifestyle in middle age, 3) Nutrition principles 
for people 40-65 years old, and 4) Physical activity in 
middle age. The contents were transmitted to the 
learners using a lecture method and at the end of each 
session there was a possibility for two-way 
discussion and answering questions. 
Data analysis was performed by SPSS 22 software 
using paired t-test and independent t-test. 

 
Findings 
78.4% of those who participated in the study were 
housewives, 18.5% were employees, and 3.1% were 
retired. 57.7% of the participants had less than a 
diploma, 19.2% had diploma, and 23.1% had a 
university degree. More than 16% of the participants' 
husbands were workers, 38.5% were employees, 
4.6% were employers, 29.2% worked in free market, 
and 7.7% were retired.  
There was no significant difference between the 
control and intervention group at baseline with 
respect to the demographic and anthropometric 
information including age, age of husbands, number 
of siblings, height , weight, body mass index, waist 
circumference, diastolic and systolic blood pressure 
(p>0.05; Table 1). 
It was not observed any significant difference in 
terms of perceived susceptibility, perceived severity, 
perceived benefits, perceived barriers, perceived 
self-efficacy and knowledge before and after 
intervention in the control group (p>0.05). In the 
intervention group the mean scores of perceived 
susceptibility, perceived severity, perceived benefits, 
perceived self-efficacy and knowledge improved 
significantly  after   the   intervention  (p<0.001).  The 

difference of cues to action construct was significant 
in both groups of control and intervention (p<0.001). 
The mean score of perceived barriers improved  
after the intervention, but it was not significant 
(Table 2). 
There was no significant changes in food groups and 
energy intake, and amount of physical activity per 
week in the control group before and after the 
intervention (p>0.05). The amounts of serving per 
day of fruits, vegetables and dairy products 
consumption increased and meats and energy intake 
decreased significantly in the intervention group 
after the intervention (p<0.05). The amount of 
physical activity per week also increased significantly 
after the intervention in this group (p<0.001; Table 
3). 

 
Table	1) Comparing the mean of characteristics of the subjects in 
control and intervention groups (65 people per group)a 

Parameters	
Control	
group	

Intervention	
group	

p.	
valueb	

Age	(years)	 42.82±2.47 43.77±3.04 0.12 
Age	of	husband	(years)	 47.3±5.19 48.71±6.24 0.15 
Number	of	siblings	 2.91±1.45 2.77±1.64 0.7 
Height	(cm)	 157.02±7.14 158.55±6.08 0.1 
Weight	(Kg)	 71.92±11.85 75.55±12.56 0.98 
Body	Mass	Index	(Kg/m2)	 29.24±4.92 30.09±4.88 0.95 
Waist	circumference	(cm)	 96.34±11.47 97.2±12.91 0.13 
Systolic	blood	pressure	
(mm Hg)	

11.52±0.59 11.29±0.72 0.23 

Diastolic	blood	pressure	
(mm Hg)	

7.08±0.64 6.69±0.63 0.15 

a values are expressed as mean±SD; b Paired samples t-test 

 
Table	2) Comparing the mean of health belief model constructs 
and knowledge values before and after the intervention in the both 
control and intervention groups 

Constructs	 Before	 After	 p.	valuea	
Perceived	susceptibility 
Control group 3.01±0.10 3.01±0.11 0.4 
Intervention 
group 

2.99±0.13 3.96±0.20 0.001 

Perceived	severity 
Control group 3.00±0.01 3.00±0.02 0.4 
Intervention 
group 

2.98±0.13 4.01±0.27 0.001 

Perceived	benefits 
Control group 3.62±0.38 3.63±0.36 0.6 
Intervention 
group 

3.63±0.46 4.22 0.33 0.001 

Perceived	barriers 
Control group 2.65±0.44 2.72±0.42 0.4 
Intervention 
group 

2.60±0.48 2.46±0.42 0.06 

Perceived	self‐efficacy 
Control group 2.89±0.95 3.00±0.81 0.06 
Intervention 
group 

2.85±0.99 4.00±0.66 0.001 

Cues	to	action 
Control group 1.85±0.64 2.42±0.35 0.001 
Intervention 
group 

1.84±0.53 2.53±0.41 0.001 

Knowledge 
Control group 12.88±2.05 13.03±1.95 0.2 
Intervention 
group 

12.66 2.13 17.11±1.59 0.001 

a Paired samples t-test 
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Table3) Comparing the mean of food intake, energy and physical 
activity values before and after the intervention in the both control 
and intervention groups 

Variables	 Before	 After	 p.	valuea	
Fruits	(serving/day)	
Control group 2.19±1.10 2.21±1.20 0.8 
Intervention 
group 

2.24±1.10 2.59±0.85 0.05 

Vegetables	(serving/day) 
Control group 2.67±0.90 2.69±1.10 0.8 
Intervention 
group 

3.87±1.60 4.49±1.60 0.05 

Meats	(serving/day) 
Control group 10.18±3.40 9.54±2.20 0.1 
Intervention 
group 

10.64±3.20 8.30±6.30 0.01 

Dairy	products	(serving/day) 
Control group 0.49±0.20 0.54±0.20 0.1 
Intervention 
group 

0.49±0.40 0.98±0.30 0.01 

Energy	(Kcal/day) 
Control group 2526.00±122.00 2522.00±108.00 0.1 
Intervention 
group 

2526.00±104.00 2280.00±86.00 0.001 

Physical	activity	(min/week) 
Control group 76.00±129.00 68.00±123.00 0.2 
Intervention 
group 

72.00±118.00 196.00±144.00 0.001 

a Paired samples t-test 
 

Discussion 
The findings of this research showed the impact of 
education on the increase of perceived susceptibility, 
perceived severity, perceived benefits, perceived 
self-efficacy and knowledge. It also had reductive 
significant impact on perceived barriers. In a study by 
Baghianimoghadam et	al. [15] on the impact of health 
belief model in the promotion of preventive factors in 
patients with heart failure, it was found that the mean 
scores for perceived susceptibility, perceived 
severity, perceived benefits, perceived self-efficacy 
and knowledge are significantly higher in the 
intervention group than in the control group. 
However, the mean score for perceived barriers was 
less in the intervention group in comparison to the 
control group. 
Perceived susceptibility is a very important factor 
influencing one's preventive behaviors. Real and 
successful prevention depends on the real 
information about personal susceptibility and 
relevant threats. Besides, the understanding of a 
person regarding the rigor and severity of the disease 
and its outcomes is an important element of health 
belief model. It is more significant than primary 
prevention in adopting preventing behaviors [16]. The 
present study showed a significant difference 
regarding susceptibility between before and after the 
intervention in intervention group. This shows the 
positive impact of teaching on the elements of health 
belief model. It was the reason that the 
premenopausal women over 40 saw themselves 
exposed to metabolic syndrome disease. This finding 
is in agreement with the findings of another study 
whose goal was to investigate the impact of teaching 
on   health   beliefs,   knowledge  and  prostate  cancer 

early diagnosis behaviors. After giving the teaching, 
perceived susceptibility and screening regarding 
prostate cancer increased [17]. Studies by Rahmati 
Najjar Kalaei et	al. [18], Vakili et	al. [19] and Fallahi [20] 
also showed that teaching could increase perceive 
susceptibility to disease. 
In the present study, there was significant difference 
between before and after the intervention in terms of 
perceived severities in the intervention group. This 
shows that the participants believed they were 
exposed to metabolic syndrome and deemed it 
dangerous. A reason for the appropriateness of using 
health belief model for a chronic disease such as 
metabolic syndrome is its unpleasant outcomes. 
Knowing the consequences of the illness, people tend 
to adopt preventive measures. The findings of 
various studies done in Iran on perceived severity are 
in agreement with the finding of this research that the 
perceived severity increased after the intervention 
[21, 22]. This finding is also in line with another study 
with the goal of investigating the impact of teaching 
by health belief framework on the knowledge, health 
beliefs and behaviors of diabetes patients [23]. 
People's perception and evaluation of threat is the 
axis of using health belief model, thus perceived 
severity as the element of weak behavior should 
increase [24].  
We observed the increase of perceived benefits after 
the intervention in the intervention group. The most 
important perceived benefit regarding the 
preventing behaviors of metabolic syndrome was 
having a healthy body in case of adopting these 
behaviors. Karimi et	 al. [25] showed that there is a 
significant relationship between perceived benefits 
and AIDS preventive measures. This is also in line 
with the findings of Fallahi [20] and Mirheydari et	al. 
[22]. The increase of perceived benefits is in agreement 
with the findings of Ghofranipour's study in 
Shahrekord [26], the study of Park et	al. [27] in Korean, 
and Fung's study [28] on Hong Kong women. According 
to the viewpoint of researchers, one's perception of 
benefits paves the way for taking preventing 
behaviors.  
The women's perception of barriers to preventive 
behaviors in the both groups was similar before the 
intervention, and no significant difference was 
observed after the intervention in two groups. The 
most perceived barriers to metabolic syndrome 
preventive behaviors from the viewpoint of the 
women were respectively cost, being unpleasant, 
inconvenience and disrupting everyday life, family 
disapproval, tediousness and being time consuming. 
In Shamsi and Bayati study [29], the decrease of 
barriers led to less self-treatment by women. Koch [30] 
found that after overcoming the barriers, diabetic 
patients tended to jog more often. Ghofranipour 
found that after the intervention, the intervention 
group had fewer barriers to adopting behaviors 
preventing brucellosis [26]. 
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In this study, there was a significant difference in the 
perceived self-efficacy before and after the 
intervention in intervention group. Other studies 
have shown that there is a significant relation 
between perceived self-efficacy and preventive 
measures [31, 32], hence it should be observed in 
designing instructional programs for women. As a 
result, self-efficacy could have significant 
relationship with the emergence of preventive 
behaviors. As a matter of fact, it is the prologue to a 
behavior and should be taken into consideration 
since it is not only enough for one to know what to do 
why to do it, but he/she should also feel potent in 
doing that specific behavior [33]. Investigations have 
shown that self-efficacy has a significant impact on 
health behaviors, and high self-efficacy could 
increase ability, capability, merit and competence [34]. 
Corresponding to the findings of this research, 
Heidari et	 al. [35] found that after teaching diabetic 
adolescents, their self-efficacy increased. The 
findings are in agreement with the study of Mehri et	
al. [36], which focused on dental health behaviors of 
university students. 
The most important clues to action before the 
intervention were respectively recommendation 
from friends and acquaintances, medical advice, 
reading books, and media. After the intervention, the 
most important clues were respectively doctor's 
advice, recommendations of friends and 
acquaintances, the mass media, and reading books. 
The investigations showed the existence of 
significant differences in the control and intervention 
groups before and after the intervention. This shows 
teaching has no impact on clue to action. Contrary to 
this research, several studies including Sharifirad et	
al. [37], Mardani Hamoole and Shahraki Vahed [38], 
Zamani Alavijeh et	 al. [39], Hazavehei et	 al. [40], 
Babamohammadi et	al. [41], Nieto-Vázquez et	al. [42], 
Tussing et	al. [43] showed significant difference after 
intervention. It seems that in some studies, more 
limited number of elements is emphasized on. In fact, 
health belief model defines one's behaviour in terms 
of three factors: perceived threat that is the 
combination of perceived susceptibility and severity, 
perceived benefits and barriers, and clue to action. 
One, two or all of these three factors play the role of 
behavior [44]. Therefore, sometimes emphasis on one 
or more of these factors could change the desired 
behavior. However, promoting all of the factors may 
have a more appropriate impact. In this study, clue to 
action was increase in the both groups. The reason 
for this increase in the control group could be their 
personal attempts to become more familiar with this 
disease. 
In this study, knowledge score in the control group 
was increased after the intervention which might be 
because of the participants' own attempts and 
researching. In the intervention group, knowledge 
was increase, which shows the high impact of 
teaching on improving knowledge. Significant 

promotion of knowledge in the intervention group is 
also observed in other studies (studies using or not 
using a model) such as the study of Golyan Tehrani et	
al. [45] in the promotion of menopausal women health 
via teaching self-care; the research by Winzenberg et	
al. [46] on the effects of bone density feedback and 
education on osteoporosis knowledge in 
premenopausal women; the study of Brecher et	al. [47] 
on osteoporosis prevention education and the 
investigation of Sharifirad et	al. [37] on the efficiency 
of nutrition education on diabetic patients based on 
health belief model. There are other studies on 
prevention of osteoporosis using health belief model 
like those of Abushaikha et	al. [48] and Nieto-Váquez 
et	 al. [42], which indicate a significant increase of 
knowledge. Apart from increasing the knowledge of 
the participants about metabolic syndrome, the 
educational intervention model significantly 
improved healthy lifestyle behaviors by increasing 
consumption of vegetables, fruits, dairy products, 
and decreasing consumption of meats and energy 
intake. It has also increased weekly physical activity. 
These positive changes in lifestyle can reduce the risk 
of metabolic syndrome in this group. 
In conclusion, due to the effective role of this model 
in increasing the knowledge and practice of the 
participants and improving healthy lifestyle 
behaviors such as diet and physical activity, and the 
beliefs of premenopausal women over 40, it is 
suggested that it be included in the education 
program for this group. Besides the comparison of 
the efficiency of this model with other education 
models in educating premenopausal women over 40, 
it can increase the efficiency of education in this age 
group. Therefore, this model increases women's 
perception of danger factors and benefits, and thus 
helps to overcome of barriers and improving 
premenopausal women performance to prevent 
metabolic syndrome. 
There were some limitations in this study. All 
subjects of the study were from urban areas and also 
there were only two urban health centers in the city 
which were randomly divided to intervention and 
control groups. There were not similar studies in Iran 
to compare our findings with them. The other 
limitations of the study might be the short duration of 
the intervention, the low number of training sessions 
for education, and short time to assess the 
intervention effects that may limit the longitudinal 
aspect of this study. Therefore, we suggest further 
research to assess the effects of longer education 
period with diverse participants, and longer 
intervention durations on the outcome. 
 

Conclusion 
Educational intervention based on the health belief 
model improves women's beliefs, knowledge and 
practice to prevent metabolic syndrome. 
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