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Aims Female employees are more prone to develop osteoporosis. Exercise is the main factor
preventing osteoporosis and an efficient method to increase bone density. This study was
aimed to evaluate the relationship between health belief model constructs and stages of
exercise behavior change in the prevention of osteoporosis among Iranian female employees.
Instruments & Methods This cross-sectional study was carried out in Iran, in 2016. A total of
585 female employees were selected through multi-stage sampling. A three-part questionnaire,
including demographic information, health belief model constructs and stages of exercise
behavior change was completed by the participants through self-report. The obtained data
were analyzed by SPSS 22 software.

Findings The findings showed that 64.1% of female employees had no exercise activity.
Perceived benefits and perceived self-efficacy were directly correlated with cues to action
external and cues to action internal, respectively (p<0.01). The means of perceived benefits,
perceived self-efficacy and cues to action external showed statistically significant differences
during the stages of exercise behavior change (p<0.05). In logistic regression, the remains of
the influencing factors of exercise behavior were perceived self-efficacy and cues to action
external.

Conclusion Exercise activity among the female employees was low. Interventional studies
seem necessary to be conducted to promote exercise behavior in female employees
Keywords Exercise; Osteoporosis; Women
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Association of Health Belief Model Constructs with Stages of ...

Introduction

Osteoporosis is the most prevalent metabolic bone
disease, a chronic debilitating disease in which
minerals and bone matrix are reduced [U. This
asymptomatic disease is accompanied by a bone
fracture in the case of no prevention and treatment
(2. In Europe, 22 million women and 5.5 million men
suffer from this disease Bl. Its prevalence in women
is four times greater than in men [#], and about 200
million women worldwide suffer from this disease
[51. Bone density in Asian women is less than
American and European women [¢l. Seventy percent
of women and 50% of men in Iran over the age of 50
suffer from osteoporosis 1. Studies have shown that
working women are more affected by this disease [7.
8. In Iran, female employees are more prone to
develop osteoporosis due to insufficient physical
activity [0l Gender, menopause, skeletal size,
cigarette, caffeine and alcohol consumption, reduced
estrogen level, early menopause (Before the age of
45), reduced calcium intake and lack of physical
activity are the major factors affecting this disease
[4],

Prevention and treatment of osteoporosis include
pharmaceutical and non-pharmaceutical
interventions [0 Non-pharmaceutical treatments,
especially proper physical activities are less costly
and have fewer complications than pharmaceutical
treatments [11l. Doing regular exercise is an effective,
safe and cheap method to prevent and postpone the
incidence of osteoporosis, to increase muscular
strength and to create balance, and coordination in
the body [121.

The efficacy of physical activity in the prevention of
osteoporosis has been proven based on the
transtheoretical model. The transtheoretical model
is an integrative model to conceptualize the process
of intentional behavior change. In this model,
behavior change is time-consuming and the person
goes through five non-linear stages of behavior.
These stages include precontemplation,
contemplation, preparation, action, and
maintenance [13],

Another common model in the prevention of
osteoporosis is the health belief model, which
includes perceived severity, perceived susceptibility,
perceived benefits, perceived barriers, perceived
self-efficacy, and cues to action, constructs [4l.
Numerous studies have documented the significance
of the above constructs in adopting preventive
measures [15.16],

Despite the studies conducted on prevention of
osteoporosis based on transtheoretical model and
health belief model, the association of health belief
model constructs with stages of exercise behavior
change to prevent osteoporosis has not been
investigated so far. The questions answered in this
study include: How much effective are perceived
susceptibility, perceived benefits, perceived
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barriers, perceived self-efficacy and cues to action in
the prevention of osteoporosis in each stage of
exercise behavior change based on the
transtheoretical model? and how are these
constructs related to each other?
In general, considering the high incidence of
osteoporosis in female employees [8], importance of
women’s health [7], role of physical activity in
prevention of osteoporosis [12 and scarcity of
studies on association of health belief model
constructs with stages of exercise behavior change
in prevention of osteoporosis, the current study was
aimed to determine the relationship of health belief
model constructs with stages of exercise behavior
change in prevention of osteoporosis among Iranian
women employees.

Instruments and Methods

Study design and eligibility criteria: This
descriptive-analytical study was performed in
Kermanshah, Iran, in 2016. The inclusion criteria
comprised of the women aged =30 years, absence of
menopause, working in governmental sectors and
tendency to take part in the study. The exclusion
criterion of the study was suffering from
osteoporosis.

Sampling: A total of 585 female employees from
governmental organizations and offices of
Kermanshah city were included in the study through
multi-stage sampling. First, a list of all organizations
(n=120) was prepared and 30 of them were selected
via simple random sampling. Then, the women were
included in the study via simple random sampling. If
there were few working women in each
organization, the census was carried out, and if an
organization had many subsets, a number of them
were selected through simple random sampling and
proportional to the subset size, a proportion of the
working women was selected randomly to complete
the questionnaires.

The author distributed the questionnaires among
the participants at 9:00 am. The questionnaires were
checked for being completed, and the incomplete
ones were returned to be completed. All working
women (100%) were willing to participate in the
study and completed the questionnaires fully in
spring 2016. It should be noted that the
questionnaire took 12-15 minutes to complete.
Instruments: The instrument used in this study for
data collection was a three-part questionnaire. The
first part included demographic information (Age,
marital status, income and education) and the
second part involved a 30-item questionnaire about
health belief model constructs [18], including 4 items
on perceived susceptibility, 4 items on perceived
severity, 5 items on perceived benefits, 5 items on
perceived barriers, 5 items on perceived self-
efficacy, 2 items on cues to action internal and 5
items on cues to action external, with a five-point
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Likert scale. The validity and reliability of the
questionnaire in the Iranian community had been
confirmed by Soleymanian et al [*9]. The third part of
the questionnaire, designed by Marcus et al.,
consisted of stages of exercise behavior change
based on the transtheoretical model
(precontemplation, contemplation, preparation,
action, and maintenance) [29]. The reliability of this
scale in the Iranian population had been confirmed
through the Kappa coefficient (0.78) [°l.

Data analysis: The collected data were fed into
SPSS 22 software and analyzed by descriptive
statistics (Mean, standard deviation, frequency, and
frequency percentage) and inferential statistics
(one-way ANOVA, chi-square, Pearson correlation
coefficient, and regression logistic) after
determining the normality. Binary logistic
regression was used to estimate the probability of
achieving to the criteria to perform and do not
perform exercise behavior.

Findings
The mean age of the participants was 73.62+0.26
years. Table 1 presents the demographic

information of the participants. None of the
demographic variables were significantly correlated
with stages of exercise behavior change. Perceived
susceptibility was found to have a statistically
significant difference with education so that the
score of this construct in women with higher
education was higher (p<0.05).

Of  participants, 111 (19%) were in
precontemplation stage, 126 (21.53%) were in
contemplation stage, 138 (23.58%) were in
preparation stage, 96 (16.41%) were in the action
stage and 114 (19.48%) were in maintenance stage
of exercise behavior change.

Perceived benefits and self-efficacy had a
significantly direct correlation with cues to action
internal and external. Perceived barriers had a
significantly reverse correlation with cues to action
internal and perceived severity (p<0.01; Table 2).
Table 3 presents the mean and standard deviation of
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health belief model constructs during the stages of
exercise behavior change in female employees. The
results of ANOVA indicated a significant difference
for the means of perceived self-efficacy, perceived
benefits and cues to action external during the
stages of exercise behavior change (p<0.05).
Perceived self-efficacy and perceived benefits were
found to be higher in the action and maintenance
stages of exercise behavior than other stages, but
cues to action external in contemplation stage of
exercise behavior were reported to be higher than
other stages.
As shown in Table 4, in logistic regression, however,
the remains of the influencing factors of exercise
behavior were perceived self-efficacy and cues to
action external. Interestingly, exercise behavior
increased 1.58 times and 1.48 times when perceived
self-efficacy and cues to action external was
increased one unit, respectively. Perceived self-
efficacy was the most important predictor of
exercise behavior among female employees.

Table 1) Demographic characteristics of Iranian female
employees (n=585, the numbers in parentheses represent

percentages)

Percent Frequency
Age (Year)

30-35 252 (43.1)
36-40 132 (22.6)
41-45 123 (21.0)
46-50 78 (13.3)
Marital Status

Single 131 (22.4)
Married 408 (69.7)
Divorced 25 (4.3)
Widow 15 (2.6)
Separated 6 (1.0)
Educational Status

Diploma 29 (4.9)
Bachelor-Associate degree 493 (84.3)
Master degree or higher 63 (10.8)
Economic Situation (%)

150-300 71 (12.1)
300-600 345 (59)
Higher of 600 169 (28.9)

Table 2) Relationship between determinants of exercise behavior based on HBM model among female employees

. Perceived Perceived Perceived Perceived Self- Cue.s to Cue.s to
jarables Susceptibility severity benefit barrier efficacy action action
internal external
Perceived 1
Susceptibility
Perceived severity .082* 1
Perceived benefit .005 142 1
Perceived barrier -.063 -.088* -.058 1
Self-efficacy .017 .007 .305™ -.031 1
K kaiaction 052 045 187" 010 146" 1
internal
R haietioy 026 056 254% ~119* 188"  .140% 1
external

**p<0.05 (tow-tailed); *p<0.01 (tow-tailed)
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Table 3) Comparison of means and standard deviations of the HBM constructs across the stages of exercise behavior

change among female employees

Health belief model

PC C P A M x2 df p-value

constructs
Perceived susceptibility 12.46£2.99 11.81+£3.41 12.02+2.73 12.06+3.04 11.89+2.92 3.817 4 0.43
Perceived severity 11.98+2.90 12+3.15 12.47+2.98 12.17+2.86 12.35+2.76 2.815 4 0.58
Perceived benefit 15.47+4.24 15.4244.07 15.71+x3.98 14.66+3.56 16.88+4.33 11.831 4 0.01
Perceived barrier 14.96+3.21 14.92+3.54 14.89+3.31 15+3.34  14.44+3.17 1906 4 0.75
Self-efficacy 14.66+£3.50 14.79+3.62 15.27+3.48 16.02+3.04 16.38+4.08 2.874 4 0.04
Cues to action internal 5.71£2.35 6.19+2.28 6.01+£2.11 6.26x2.06 6.30+£2.08 5.842 4 0.21
Cues to action external 15.11£3.59 16.20£3.67 15.19+3.43 15.47+3.21 15+3.78 9.698 4 0.04
PC: Pre-contemplation; C: Contemplation; P: Preparation; A: Action; M: Maintenance; **p<0.05 is significant
Table 4) Results of logistic regression analysis on exercise behavior among female employees (n=585)
Predictors b S.E 0dds Ratio 95%CI Wald p-value
Model 1
Perceived susceptibility 0.02 1.20 1.04 0.98-1.21 0.07 >0.05
Perceived severity 0.46 0.34 1.08 0.89-1.19 0.35 >0.05
Perceived benefit 0.38 0.16 1.42 1.07-1.95 1.21 <0.05
Perceived barrier -0.09 0.13 1.27 1.13-1.68 1.64 <0.01
Perceived Self-efficacy 0.32 0.13 1.38 1.24-1.68 5.43 <0.05
Cues to action internal -0.02 0.03 0.97 0.98-1.18 0.79 >0.05
Cues to action external 0.07 0.06 1.22 1.06-1.31 1.52 <0.05
Model 2
Perceived self-efficacy 0.38 0.16 1.49 1.35-1.94 5.26 <0.01
Perceived barriers -0.07 0.01 0.68 0.62-1.03 0.81 >0.05
Cues to action external 0.08 0.03 1.19 1.02-1.48 1.82 <0.05
Perceived benefit 0.31 0.14 1.02 0.98-1.22 0.89 >0.05
Model 3
Perceived self-efficacy 0.52 0.29 1.58 1.35-1.63 5.23 <0.01
Cues to action external 0.08 0.02 1.22 1.12-1.38 1.91 <0.05

Lack of exercise behavior was coded as 0 and exercise behavior was coded as 1; Model (likelihood ratio) chi-square=17.10, df=2, p<0.01

Negelkerke R2=8.5%; Percent correctly classified=69.6%

Discussion

The present study investigated the relationship of
health belief model constructs with stages of
exercise behavior change in the prevention of
osteoporosis among the Iranian female employees in
2016. The findings revealed more than half of female
employees had no exercise activity (64.1%). In line
with our findings, Dumith et al. reported that the
majority of participants were in precontemplation
stage of exercise behavior and only 5.2% of them
were in the action stage [211. However, in contrast to
our findings, Nigg showed that the majority of the
youth (49.3%) were in the maintenance stage of
exercise behavior and merely 6.3% were in
precontemplation and contemplation stages of
exercise behavior [22l. The multiple roles of women
at home and work, absence of a specific place and
time for exercise activities in most of the
organizations, lack of credit allocation to sports
activities, too much engagement of women because
of responsibilities at home and more dependence of
children on mother, their low perception of benefits
of exercise and severity of diseases due to lack of
exercise, obstacles such as lack of sports equipment,
men'’s negligence towards exercise activities of their
wives, fear and anxiety of starting exercise activities
due to lack of unfamiliarity with exercise and its
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non-institutionalization during childhood, and
unaffordability to supply sports equipment and
membership in sports clubs can be the major factors
involved in locating women in early stages of
exercise behavior change. These results highlight the
attention of managers, policymakers, and planners
of women’s health over and over.

The results of the present study show that the mean
of perceived benefits during the stages of exercise
behavior showed a statistically significant
difference, minimum value being reported in the
action stage. In contrast to our findings, Emdadi et
al. 1231 and Marshall and Biddle [24 reported a
difference for perceived benefits during the stages of
exercise behavior, being higher in the action and
maintenance stages than other stages based on the
transtheoretical model. It should be noted that
possible recurrence and return to previous stages of
exercise behavior in the action stage [25] and more
attention to barriers of exercise behavior can be the
reasons for the low score of perceived benefits in
this stage [26l.

Moreover, the findings of the current study showed
that the score of cues to action external in the
precontemplation stage was higher than other
stages. In contrast to the findings of the present
study, studies have shown that the mean of cues to
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principles of the health belief model, cues to action
in people performing preventive behaviors is higher
than other individuals [29]. Social learning theory also
considers social support important in doing the
behavior B9, Many studies have confirmed this
finding that lack of social support reduces physical
activity 31 32l The participants in this study have
probably not received encouragement, support and
accompaniment on the part of their families,
managers or colleagues to continue sports activities.
On the other hand, individuals may feel in
contemplation stage that they receive high social
support during the exercise behavior, but when
individuals perform the behavior in the real world,
social support is likely to diminish due to the
problems of the people around them or other
organizations.

The findings showed no statistically significant
difference for perceived susceptibility and severity
during the stages of exercise behavior change. In
disagreement with our results, the findings of
Juniper et al. indicated that people who were in
higher stages of exercise behavior change, had
higher perceived severity and susceptibility than
those who were in lower stages of exercise behavior
(331, According to the principles of the health belief
model, interaction between perceived susceptibility
and perceived severity is regarded as a perceived
threat [29. Screening osteoporosis in female
employees and people at high risk may reveal the
perceived susceptibility and severity of the disease
more and more.

Furthermore, the findings showed no statistically
significant difference in perceived barriers during
the stages of exercise behavior change. Based on the
theoretical principles of Pender's model of health
promotion, barriers prevent and stop the behavior
(34, Similar understanding of barriers and presence
of equal sports barriers for the female, similar sports
rules, and regulations in organizations, few
questions on perceived barriers and incomplete
coverage of all barriers from the perspective of
female employees are possible reasons for absence
of difference in the score of perceived barriers
during the stages of exercise behavior change.
Perceived self-efficacy, another construct of health
belief model, had a statistically significant
correlation with stages of exercise behavior change
and was Self-efficacy was the most important
predictor of exercise behavior among female
employees. The results of Schwarzer and Fuchs
indicated that self-efficacy can be a more potent
predictor of doing exercise behavior than other
constructs B5l. Berry et al. [3¢] and Kim B7] showed
that self-efficacy is the most important predictor of
exercise behavior. According to the principles of
Bandura’s social cognitive theory, the self-efficient
people have less fear of behavior change. On the
other hand, when an individual achieves a behavior,
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his/her self-efficacy will be enhanced B38l. According
to our findings, cues to action external played an
important predictor in exercise behavior. Cues to
action seem to arise from social influence, stimulate
overt behavior, and promote health behavior. Cues
to action external such as the support of managers,
colleagues, and spouses are vital for performing
exercise behavior among Iranian female employees.
The cross-sectional design of the study, not
following the results over time, completing the
questionnaire through self-report, absence of
working women in private sector and absence of
homemakers were some of the limitations of this
study.

Conclusion

The exercise activity of female employees was at a
low level, and support of family, friends, government
and social institutions could be effective in doing
exercise. Identification of cultural and social barriers
to exercise behavior from the perspective of female
employees through the qualitative approach and
designing educational interventions based on health
belief model to promote exercise behavior among
the female employees can be taken into account by
researchers in future studies. The findings of this
research can be helpful for the planners and
policymakers of women’s health, managers of
organizations, families and working women to
reduce the barriers and provide an appropriate
environment to perform exercise activities.
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