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Research Paper: 
The Effect of Osteoporosis Prevention Empowerment 
Program on the Self-Efficacy of Iranian Older Adults

Background: Osteoporosis is characterized by low bone mass and loss of the quality of bone 
microarchitecture. These changes increase the probability of bone fracture. This study aimed to 
determine the effect of an empowerment program based on the Health Belief Model (HBM) on 
the self-efficacy of older adults to prevent osteoporosis.

Methods: It was a randomized controlled trial with pre-test, post-test, and follow-up design. 
The participants were selected by convenient sampling method and randomly assigned to the 
intervention (n=38) and control (n=38) groups. The data collection tools were the Osteoporosis 
Self-efficacy Scale (OSEB) and Osteoporosis Health Belief Scale (OHBS). The intervention 
program was performed over a consecutive 4-week group education, and a 4-week individual 
follow up. The study questionnaires were completed before, immediately after the last session, 
and one month after the completion of the study. The obtained data were analyzed by the Chi-
square, Independent t-test, and repeated measures ANOVA in SPSS V. 13.

Results: There was a significant difference between the groups in terms of the mean scores 
of OSEB and its subscales (P<0.05) and the OHBS (P<0.05) after the intervention. These 
differences were not significant in the control group in all domains (P≥0.05) except “perceived 
barriers of calcium intake” (P=0.04) and “health motivation” (P=0.02).

Conclusion: Education based on HBM is effective in promoting self-efficacy and osteoporosis 
preventing behaviors. Therefore, this kind of education is suggested for older adults to prevent 
osteoporosis.
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1. Background 

steoporosis is a serious health problem 
and is called the silent disease of the cen-
tury (Janiszewska et al., 2017). It is the 
fourth basic enemy of humans after heart 
failure, stroke, and cancer (Khani Jeihoo-

ni et al. 2017)  and the most prevalent cause of fractures 
in the world (Keshtkar et al. 2015). Low bone mass and 
loss of bone microarchitecture quality are characteristics 
of osteoporosis, which leads to higher bone fracture risk. 
Many people above 65 years are at risk of falling and 
this rate increases with age (Bastani et al. 2016).

Bone density reduces very slowly and majority of the 
symptoms do not appear until the first fracture occurs. 
This disease is one of the basic causes of disability and 
mortality in older adults (Rodrigues et al. 2018). Like 
many other developing countries, life expectancy has 
been increased in Iran. Since the chance of osteoporosis 
increases with age, the disease should be considered as a 
health-related priority (Doosti-Irani et al., 2018). In Iran, 
the national program for prevention, diagnosis, and treat-
ment of osteoporosis reported that 70% of women and 
50% of men over 50 years suffer from osteoporosis and os-
teopenia (Omidvar, Jafari Jozani & Nematollahi, 2018).

Health promotion of older adults depends on their con-
tribution to the care process and their self-efficacy to 
acquire a favorite life (Khani Jeihooni et al. 2017). Self-
efficacy is an individual’s trust in being able to do self-
care activities to achieve desirable results (Royani et al. 
2013). It is an essential prerequisite for behavior which 

can affect the life and health behaviors (Anderson et al. 2010; 
Heidari et al. 2017; Moein et al. 2017; Omidvar et al. 2018). 
Improved self-efficacy in aging populations has been associ-
ated with increased energy, better sleep, decreased pain and 
discomfort, increased satisfaction with life and better overall 
health (Gallaghe et al. 2015; Hosseinian, Ajorpaz & Manesh, 
2015). However, the level of self-efficacy in this population 
is undesirable (French et al. 2014).

An essential aspect of osteoporosis prevention is life-
style modification and daily habits (Lindberg & Fer-
nandes 2010). Teaching preventive behaviors such as 
physical activity and a healthy diet can help disease pre-
vention,  health promotion, and preservation (Lindberg 
& Fernandes 2010). Empowerment is a process which 
facilitates behavioral changes and improves indepen-
dence in adopting behavioral changes (Dan et al. 2018). 
There is a significant relationship between empower-
ment and self-efficacy in older adults (Doba et al. 2016).

Implementation of empowerment programs increases con-
fidence in self-care activities (Ebrahimi et al. 2016; Shin, 
Kim & Choi 2016), improves health care management and 
self-efficacy, and promotes the general health of older adults 
(Anderson et al. 2010). However, some studies have argued 
that empowerment programs are ineffective and inefficient. 
For instance, Zhang (2017) reported that despite the effect of 
empowerment program on the knowledge of older adults, it 
did not have a permanent effect on health belief scores in this 
population (Zhang, 2017). 

Researchers have used some models to change the 
participants’ behavior. One of the effective models in 
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Highlights 

● Patients with osteoporosis have multiple physical problems related to their disease and the adverse effects of tradi-
tional treatments.

● Self-efficacy education can encourage osteoporosis preventing behaviors.

● Empowerment based on Health Belief Model is effective in promoting self-efficacy and osteoporosis preventing 
behaviors. 

Plain Language Summary 

Osteoporosis is a disease in which bone weakness increases the risk of a broken bone. It is the most common reason 
for a broken bone among the elderly. In recent years, the focus is on using empowerment interventions combined with 
self-efficacy technique for its treatment. This clinical trial study investigated the effect of “osteoporosis prevention 
empowerment program” based on the Health Belief Model (HBM) on the self-efficacy of Iranian older adults. The 
study results showed that education based on HBM is effective in promoting self-efficacy and osteoporosis preventing 
behaviors.
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health education and promotion is the Health Belief 
Model (HBM). The constructs of the HBM include 
perceived susceptibility, perceived severity, perceived 
benefits, perceived barriers, and health motivation. Un-
healthy behaviors may not turn into healthy behaviors 
unless, based on HBM, people understand that their dis-
ease is serious (Khani Jeihooni et al. 2017). Perceived 
susceptibility was used to evaluate older adult’s percep-
tion about the extent to which they are at risk of osteo-
porosis. Also, their perceived severity of osteoporosis 
complications was assessed.

Other constructs were the perceived benefits and bar-
riers of calcium intake and physical activity. It was in-
cluded in the individual’s analysis about the benefits of 
following osteoporosis preventive behaviors such as 
diet and walking and potential barriers to preventive 
practices in osteoporosis. The present study aimed to 
evaluate the effect of an empowerment program based 
on HBM on self-efficacy in the prevention of osteopo-
rosis among Iranian older adults. The authors hypoth-
esized that positive changes would take place in self-
efficacy and health beliefs in the intervention group as 
compared to the control group.

2. Materials and Methods

Study design

This research was a randomized controlled clinical 
trial. Older adults referred to health centers affiliated to 
Kashan University of Medical Sciences (KUMS) be-
tween April and June 2018 were invited to participate 
in this study. 

Study sample

To estimate the sample size, the standard formula sug-
gested for parallel clinical trials was used. According to 
a similar study (Khani Jeihooni, Hidarnia et al., 2017), 
considering the type 1 error (α) of 0.05, type 2 error (β) 
of 0.20 (statistical power = 80%),  and a possible attri-
tion rate of 10%, the required sample size was calcu-
lated as 40 participants in each group.
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Older adults who met the inclusion criteria and were 
willing to participate in the study were recruited. The in-

clusion criteria were aged over 60 years; abled to answer 
the questions and attend meetings; had no restriction on 
calcium and vitamin D consumption, dairy products, and 
daily physical activity. The participants who were absent 
in more than two training sessions; had been admitted to 
a hospital; or suffered from disabilities, disease, or any 
other problems that prevented their participation in the 
study were excluded. 

Study randomization

The participants were selected by convenience sampling 
method and were assessed for their eligibility (n=150). Then 
they were randomly assigned to either control (n=40) or in-
tervention (n=40) groups using computer-generated random 
numbers. 

Before the random allocation of the participants into study 
groups, 70 participants were excluded because 51 partici-
pants didn’t meet the inclusion criteria, and 19 participants 
declined to participate in the study. Two participants in the in-
tervention group participated irregularly in the sessions. Also, 
two participants in the control group filled out the question-
naires incompletely and were excluded from the study. Final-
ly, the data from 38 participants in each group were analyzed.  

Study intervention

The empowerment program was prepared based on the 
HBM and followed the intervention protocol introduced in 
previous studies (Tussing & Chapman-Novakofski, 2005; 
Babatunde et al., 2011; Park et al. 2017). The program con-
sisted of an 8-session empowerment course and was accord-
ing to the International Osteoporosis Foundation (IOF) rec-
ommendations for protection against osteoporosis (Kanis et 
al. 2013).

The program was conducted over a 4-week group educa-
tion, and a 4-week individual follow up. The content of ses-
sions is presented in Table 1. The participants attended each 
session for 50-60 minutes twice a week and received phone 
calls from the researchers once a week for 4 consecutive 
weeks. The phone calls were made to encourage the par-
ticipants to initiate and continue their new behaviors, ensure 
proper implementation of the empowerment program, and 
answer any questions. The researchers held all the sessions.

To training better, a combination of different educational 
approaches such as lectures, group discussions, question and 
answer, as well as educational poster and pamphlet, and Pow-
erPoint presentation was used. Each session was started by 
checking the assignments related to osteoporosis prevention 
behaviors and receiving feedbacks. 
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To increase the elderly’s attention and their perceived se-
verity, an older volunteer with osteoporosis who had experi-
enced a fracture was invited to participate in one group dis-
cussion. To sensitize the families of the subjects, a booklet 
on the disease was also provided. The subjects in the control 
group received routine care and education. In addition, at the 
end of the study, the control group received an educational 
booklet designed according to the IOF recommendations. 

Study instruments

In this study, three questionnaires were used: sociodemo-
graphic and clinical data questionnaire, Osteoporosis Health 
Belief Scale (OHBS), and Osteoporosis Self-Efficacy Scale 
(OSES).

Sociodemographic and clinical data questionnaire

This questionnaire included questions about age, gender, 
education level, marital status, tobacco use, Body Mass In-
dex (BMI), height, and weight.

Osteoporosis Health Belief Scale (OHBS)

This questionnaire includes 42 items according to the 
constructs of HBM and has been specially developed to 
measure health beliefs related to osteoporosis in older 
adults (Kim et al. 1991). 

The OHBS is divided into seven subscales: perceived sus-
ceptibility of osteoporosis (6 items), perceived severity of 
osteoporosis (6 items), perceived benefits of exercise and 
calcium taking (12 items), perceived barriers to exercise and 
calcium taking (12 items), and motivation to perform preven-
tive behaviors (6 items). The OHBS has 5-point Likert-type 
scale ranging from 1 to 5, where 1 is “strongly disagree”, and 
5 is “strongly agree”. The potential range for each subscale is 
6 to 30, and the total score range is 42 to 210.

In the original study by Kim et al. (1991), the internal consis-
tency coefficients ranged from 0.61 to 0.80. The psychomet-
ric properties of the Iranian version of the OHBS have been 
confirmed, and the Cronbach α values for the OHBS sub-
scales ranged between 0.70 (barriers to calcium intake) and 
0.87 (benefit of exercise) (Baheiraei et al. 2005). In the pres-
ent study, the content validity of the OHBS was confirmed by 
10 Nursing Faculty members. Reliability of the OHBS was 
demonstrated by the Cronbach α value of 0.81 for the total 
scale and 0.77 to 0.91 for the subscales.  

Osteoporosis Self-Efficacy Scale (OSES)

It is a 21-item rating scale and reflects self-efficacy per-
ception about calcium intake and weight-bearing exercise 
in osteoporosis prevention. The OSES has two subscales: 
the OSE-Exercise scale and OSE-Calcium scale. The items 
are rated by the study subjects based on their confidence 

Table 1. The details of the training content of sessions based on HBM

Session Program Components Details

First Perceived susceptibility Introducing osteoporosis and its symptoms, disease process, diagno-
sis, and treatments 

Second Perceived severity

Consequences of osteoporosis and its effects on different dimensions 
of physical, psychosocial and economic life

A 50-year-old female diagnosed with osteoporosis that had a history 
of hip fracture was invited as a model and presented her experience 

about the disease, symptoms, and complications

Third and fourth Perceived benefits  and barriers of 
calcium intake 

Osteoporosis preventive strategies:
Proper nutrition, sources of nutrients for prevention of osteoporosis, 

calcium and vitamin D supplements 
Introducing some high calcium recipes, an example of modification of 

dietary behaviors and inviting a successful model in this area

Fifth and sixth Perceived benefits  and barriers to 
exercise 

Osteoporosis preventive strategies:
Exercise, walking, and weight-bearing exercises 

Introducing some weight-bearing exercises and practices, an example 
of modification of exercise behaviors, and inviting a successful model 

in this area

Seventh and eighth Motivating health and self-efficacy

Lifestyle modification, implementation of a program to prevent osteo-
porosis, explaining how patients are taught, giving pamphlets, etc. 

The session was held with the presence of at least one family member 
and the role of family members in making, facilitating, and providing 

suitable food, and walking program were explained 
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in practicing healthy behaviors to prevent osteoporosis. 
They respond on a 100-point Likert-type scale from 0 to 
100 (0=not confident at all, 100=very confident). The high-
est possible score would be100. A high score on the scale 
shows that the self- efficacy perception is at a high level. 
The internal consistency values of OSE-Exercise and OSE-
Calcium have been estimated as 0.94 and 0.93, respectively 
(Horan et al. 1998). In this study, the content validity of 
the Persian version of OSES was confirmed by 10 Nursing 
Faculty members. Reliability of the OSES was demonstrat-
ed by the Cronbach α value of 0.79.

Data collection

The study data were collected before the empowerment 
program as the pre-test, immediately after the intervention 
as the post-test, and one month after the end of the study 
as follow up test in the intervention and control groups. 
Follow-up test was done one month after the end of the 
intervention to be ensured of the impact of the provided 
training in the long run. The instruments were self-admin-
istered, and the illiterate and disabled subjects were being 
interviewed. 

Data analysis

Statistical analyses were done in SPSS (version 13) (SPSS 
Inc., Chicago, IL, USA). Kolmogorov-Smirnov test (K-S 
test) was performed to evaluate the normal distribution of 
the variables. The data analysis was done by descriptive 
statistics like mean and standard deviation for quantitative 
variables and frequencies and percentages for categori-
cal variables. The Independent samples t-test, Chi-square 
or Fisher’s exact-tests were utilized to assess statistically 
significant differences between the intervention and control 
groups. The Independent samples t-test was also applied 
to compare the mean scores of the self-efficacy and con-
structs of HBM between the two groups at the beginning, 
immediately after the intervention and one month after the 
end of the study. Repeated Measures Analysis of Variance 
(RM ANOVA) was performed to compare the mean scores 
of self-efficacy and constructs of HBM within two groups 
before, immediately after the intervention, and one month 
after the end of the study. The significance level of less than 
0.05 was considered in all tests. 

3. Results

Study participants

Seventy-six subjects (38 participants in each group) 
participated in all 8 sessions of empowerment course 
and completed baseline and follow-up assessments. 

Significant differences were not found between the in-
tervention and control groups in terms of sociodemo-
graphic and clinical characteristics at baseline (P>0.05). 
The range of the samples’ age was between 60 to 68 
years. The majority (76.2%) of the subjects were female, 
84.2% were married, and 75% had elementary school 
education. The Mean±SD BMI of the participants were 
22.54±3.68 kg/m2. More than half of the participants 
(69.7%) did not use tobacco (Table 2).

Effectiveness of the empowerment program on 
osteoporosis self-efficacy

There were no significant differences between the 
intervention and control groups in OSES and its two 
subscales scores (OSE-Exercise and OSE-Calcium) at 
baseline (P≥0.05). However, the mean scores of OSES 
and its subscales were significantly different between 
the groups immediately after the end of the sessions and 
one month later (P<0.05).

The repeated measures ANOVA test showed a signifi-
cant difference between the mean scores of OSES and its 
two subscales before, immediately after the last session, 
and one month after the intervention in the intervention 
group (P<0.05). There was no significant difference be-
tween the mean scores of OSES and its subscales in the 
control group before, immediately after the last session, 
and one month later (P≥0.05) (Table 3).

Effectiveness of the empowerment program on 
HBM constructs

Before the intervention, there were no significant dif-
ferences between the two groups in terms of HBM 
constructs scores (P≥0.05). However, the mean scores 
of the HBM constructs were significantly different be-
tween the two groups immediately after the end of the 
sessions and one month later (P<0.05). The repeated 
measures ANOVA test showed a significant difference 
between the mean scores of HBM constructs before, im-
mediately after the last session, and one month later in 
the intervention group (P<0.05).

There was no significant difference between the mean 
scores of HBM constructs in the control group before, im-
mediately after the last session, and one month after the inter-
vention (P≥0.05) except for the perceived barriers to calcium 
intake (P=0.04) and health motivation (P=0.02) (Table 4).
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4. Discussion

The objective of this randomized controlled clinical 
trial was to determine whether osteoporosis self-efficacy 
would improve after an empowerment program based on 
the health belief model. 

The findings showed that empowerment program based 
on HBM could be an effective strategy for increasing os-
teoporosis self-efficacy among older adults. After the 
empowerment program, the mean score of self-efficacy, 
both in the subscales of exercise and calcium intake, was 
significantly higher in the intervention group compared 
to the control group.

Follow-up assessment also revealed that this increase 
had been maintained one month later. Improvement 
was observed over time in the level of osteoporosis 
self-efficacy among the participants in the intervention group 
compared to the control group. Other researchers have found 
that educational programs can improve osteoporosis self-
efficacy in elderly populations (Baheiraei et al. 2005; Park 

et al., 2017). It has been found that osteoporosis prevention 
education can increase self-efficacy related to calcium intake 
(Tussing & Chapman-Novakofski, 2005). 

However, Sedlak et al. (Sedlak et al. 2005) reported that in-
terventions to enhance osteoporosis prevention did not have 
any effect on calcium intake in post-menopausal women. 
They also found that these interventions led to a decrease in 
weight-bearing exercises in these women. It has been shown 
that osteoporosis preventive interventions have no effect on 
calcium intake and physical activity subscales of self-effica-
cy in older women  (Jessup et al. 2003).

In this study, all HBM constructs (perceived suscepti-
bility, perceived severity, perceived benefits, barriers of 
exercise, perceived benefits, barriers to calcium intake, 
and health motivation) were influenced by the empower-
ment program. Improvement was observed over time in 
all these constructs among participants in the interven-
tion group compared to the control group. These signifi-
cant findings of the study can be attributed to the richness 
of the education program that was presented in multiple 

Table 2. The characteristics of the intervention and control groups

Variable
Mean±SD

PThe Intervention Group
 (n = 38)

The Control Group 
(n = 38)

Total
(n = 76)

Age (y) 62.80 ± 6.05 63.92 ± 9.32 63.36 ± 7.68 0.13*

BMI (kg/m2) 23.02 ± 3.21 22.06 ± 4.16 22.54 ± 3.68 0.19*

Weight (kg) 60.43 ± 3.2 56.98 ± 2.9 58.70 ± 3.05 0.90*

Height (cm) 145.31 ± 5.4 143.2 5± 4.6 144.28 ± 5 0.11*

Variable 
No. (%)

PThe Intervention Group
(n = 38)

The Control Group 
(n = 38)

Total
(n = 76)

Gender
Female 28 (73.6) 30 (78.9) 58 (76.2)

0.09**
Male 10 (26.4) 8 (21.1) 18 (23.7)

Education
Elementary 30 (78.9) 27 (71.1) 57 (75)

0.17**
Academic 8 (21.1) 11 (28.9) 19 (25)

Marital status
Single 5 (13.2) 7 (18.4) 12 (15.8)

0.9**
Married 33 (86.8) 31 (81.6) 64 (84.2)

Tobacco use 
No 25 (65.8) 28 (73.7) 53 (69.7)

0.15***
Yes 13 (34.2) 10 (26.3) 23 (30.2)

* The t-test; ** The Chi-square test; *** The Fisher exact-test
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sessions with different educational approaches, using as-
signments related to osteoporosis prevention behaviors, 
inviting an old volunteer with a history of osteoporosis, 
and engagement of the family members in the manage-
ment of the disease.

Sharing and providing information on osteoporosis in 
the HBM-based education program and discussion about 
related cases could be useful in raising sensitivity per-
ception, promoting the perceptions of benefits (Hsieh et 
al. 2014; Kalkim & Dağhan 2017) and barriers (Hsieh et 
al. 2014; Khani Jeihooni et al., 2017) and health motiva-
tion (Kalkim & Dağhan 2017)that result in osteoporo-
sis preventive behaviors (Kalkim & Dağhan, 2017). In 
this area, different results have been reported in previous 
studies, and the osteoporosis prevention program had 
different effects on the various constructs of HBM. For 
example, it has been found that osteoporosis preventive 
interventions could increase perceived susceptibility to 
osteoporosis and perceived benefits related to increased 
calcium intake (Tussing & Chapman-Novakofski 2005).

A significant improvement was reported in osteopo-
rosis perceived susceptibility, perceived benefits of 
exercise, perceived barriers to calcium, and perceived 

barriers to exercise in older adults (Aree-Ue et al. 
2006). It has also been revealed that tailored interven-
tions to enhance osteoporosis prevention can improve 
perceived barriers to calcium intake and perceived bar-
riers to exercise in postmenopausal women (Sedlak et 
al. 2005). In another study, however, the osteoporosis 
education program was only associated with improve-
ment in calcium intake and did not affect other health 
belief subscales (Babatunde 2011).

The f﻿indings of the current study suggest the value of 
empowerment programs with a theoretical underpinning 
to improve osteoporosis self-efficacy and health beliefs 
in older adults. It can increase the ability to control hard-
ships and side-effects of the disease in this population. 

Ethical Considerations

Compliance with ethical guidelines

All procedures performed in this study were in ac-
cordance with the ethical standards of the Institutional 
and or National Research Committee and with the 1964 
Helsinki Declaration and its amendments or comparable 
ethical standards. This trial was registered to the Iranian 

Table 3. Comparison of the mean scores of participants’ OSE-Exercise and OSE-Calcium

Variables

Mean±SD

t* P Intraction Group 
and Time

The Intervention 
Group
(n=38)

The Control Group
(n=38)

OSE-exercise

Before the intervention 65.76 ± 17.28 63.13 ± 18.18 3.34 0.21 Group
P < 0.32

Time
P < 0.03

Group×time
P < 0.04

After the intervention 83.45 ± 16.15 66.55 ± 16.18 2.57 0.02

One month later 86.34 ± 15.13 67.34 ± 15.14 2.31 0.01

RM ANOVA** F = 3.34 / P = 0.03 F = 2.44 / P = 0.33 -

OSE-calcium

Before 68.56 ± 21.56 67.32 ± 19.45 3.21 0.30 Group
P < 0.21

Time
P < 0.001

Group×time
P < 0.031

After the intervention 92.55 ± 18.35 71.43 ± 16.17 1.52 0.001

One month later 94.45 ± 16.35 67.35 ± 17.25 1.90 0.02

RM ANOVA F = 3.54 / P = 0.01 F = 2.64 / P = 0.11 -

OSE-total 

Before 67.16 ± 19.42 65.84 ± 19.78 3.42 0.62 Group
P < 0.20

Time
P < 0.001

Group×time
P < 0.001

After the intervention 88 ± 17.25 68.99 ± 16.17 1.90 0.02

One month later 90.39 ± 15.74 67.34 ± 16.19 1.12 0.01

RM ANOVA F = 3.76 / P = 0.001 F = 2.87 / P = 0.51 -

* Independent sample t-test; ** Repeated Measure ANOVA
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Table 4. Comparison of the mean scores of participants’ HBM constructs

Variable

Mean ± SD

t* P Intraction Group 
and TimeThe Intervention 

Group (n=38)
The Control 

Group (n=38)

Perceived Suscep-
tibility

Before the intervention 9.70 ± 4.59 9.60 ± 3.54 2.23 0.73 Group
P < 0.31

Time
P < 0.001

Group × time
P < 0.032

After the intervention 15.26 ± 4.50 9.37 ± 3.33 3.21 0.01

One month later 15.45 ± 3.47 8.78 ± 3.40 3.56 0.01

RM ANOVA** F = 2.35 / P = 0.001 F = 4.15 / P = 0.86

Perceived Severity

Before the intervention 11.60 ± 3.40 11.34 ± 3.23 2.14 0.53 Group
P < 0.24

Time
p < 0.001

Group × time
P < 0.011

After The intervention 17.50 ± 4.54 11.30 ± 2.40 3.41 0.02

One month later 17.51 ± 4.23 11.41 ± 3.35 3.17 0.03

RM ANOVA F = 2.86 / P = 0.001 F = 3.37 / P = 0.38

Perceived benefits 
of exercise

Before the intervention 15.66 ± 3.32 15.04 ± 3.12 2.34 0.43 Group
P < 0.20

Time
P < 0.001

Group × time
P < 0.045

After the intervention 19.58 ± 3.14 16.18 ± 4.14 4.45 0.02

One month later 21.01 ± 3.13 16.32 ± 3.15 3.56 0.001

RM ANOVA F = 2.26 / P = 0.002 F = 3.17 / P = 0.23

Perceived barriers 
of exercise

Before the intervention 16.31 ± 3.45 16.14 ± 3.01 3.24 0.11 Group
P < 0.54

Time
P < 0.001

Group × time
P < 0.001

After the  intervention 18.64 ± 3.32 16.21 ± 3.15 3.21 0.03

One month later 19.10 ± 3.12 16.28 ± 3.32 3.44 0.001

RM ANOVA F = 2.32 / P = 0.01 F = 3.23 / P = 0.35

Perceived benefits 
of calcium intake

Before the intervention 18.60 ± 3.90 18.90 ± 3.45 2.43 0.33 Group
P < 0.54

Time
P < 0.001

Group × time
P < 0.021

After the intervention 20.60 ± 3.36 18.99 ± 3.56 3.39 0.03

One month later 22.43 ± 3.15 19.87 ± 3.23 3.71 0.02

RM ANOVA F = 2.90 / P = 0.002 F = 3.98 / P = 0.69

Perceived barriers 
of calcium intake 

Before the intervention 15.30 ± 4.11 14.90 ± 3.77 2.71 0.60 Group
p < 0.56

Time
p < 0.001

Group × time
P < 0.061

After the intervention 18.45 ± 3.64 15.56 ± 3.45 3.34 0.001

One month later 19.40 ± 3.68 16.60 ± 3.62 3.54 0.001

RM ANOVA F = 2.87 / P = 0.001 F = 3.10 / P = 0.04

Health motivation

Before the intervention 14.11 ± 3.15 12.23 ± 3.31 2.98 0.06 Group
P < 0.32

Time
P < 0.001

Group × time
P < 0.31

After the intervention 21.32 ± 3.46 13.13 ± 3.54 4.78 0.001

One month later 23.10 ± 4.16 15.73 ± 3.34 4.2 0.001

RM ANOVA F = 2.12 / P = 0.001 F = 3.52 / P = 0.02

* Independent sample t-test; ** Repeated Measure ANOVA
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Randomized Controlled Trial with the registry number: 
IRCT201707248348N36. The Ethics Committee of Vice 
Chancellor for Research, KUMS approved the study 
(Ethics Code: IR.KAUMS.NUHEPM.REC.1396.14). 
All participants were informed on the study procedure 
and its objectives and signed informed consent. They 
were fully aware of their voluntary participation and the 
right to withdraw at any time. Also, they were assured 
that their anonymity would be protected and their per-
sonal information would be kept confidential.
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