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Introduction: Osteoporosis is a chronic disease which influences the life of 

people considerably, especially the women. Most women are not aware that 

osteoporosis is preventable. Although there is a higher risk of osteoporosis in 

postmenopausal women, but bone loss can begin at the age of 35. This research 

was conducted to design and implement educational interventions to empower 

female students to prevent osteoporosis. 

Methods: This interventional study was a controlled trial. This study was 

conducted on female students of Shahrekord Islamic Azad University. A two-

stage stratified random sampling was used for recruiting samples. The sample 

size was set at 150 (75 interventions and 75 controls). A demographic 

questionnaire and a self-made questionnaire of self-empowerment for the 

prevention of osteoporosis were used to collect information. Data were collected 

before the intervention and three months after the intervention. The educational 

intervention was conducted in two months with eight education sessions. For 

statistical analyses, the SPSS software version 23 was used. 

Results: The mean age of the intervention group was 20.69 ± 2.24, and the 

control group was 20.29 ± 2.04, besides, there was no significant difference 

between the two groups (P= 0.26). The test indicates a significant difference in 

mean variance of the intervention group compared to mean variance of the 

control group in knowledge (P< 0.001), attitude (P< 0.001) and self-efficacy (P= 

0.006). The difference in mean variance of the intervention group compared to 

the mean variance of the control group was not significant in life skills (P= 

0.23). 

Conclusion: The results generally reflect the effect of educational interventions 

in improving the abilities of female students to prevent osteoporosis. It is 

suggested to design and implement educational programs to empower women to 

prevent osteoporosis. 
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Introduction  

Health is a huge investment in life 
(1)

. 

Osteoporosis is a chronic disease which 

considerably influences the life of people, 

particularly women 
(2)

. Osteoporosis is a chronic, 

progressive disease and a systemic skeletal disease 

that decreases bone density and bone tissue 

microstructure 
(3, 4)

. The World Health Organization 

(WHO) estimates more than 2.5 standard deviations 

in BMD of young women as osteoporosis 
(5)

. One of 

the important factors of osteoporosis is the lack of 

bones in childhood and adolescence 
(6)

. Although 

achievement of peak bone mass usually begins in 

utero and completes at age 40, the greatest amount 

of bone mass is achieved in adolescents and young 

adults 
(7)

.  

Studies have shown that over 200 million people 

worldwide have osteoporosis 
(8, 9)

. The National 

Osteoporosis Foundation in 2014 estimated that 54 

million adults aged 50 and older in the United States 

suffer from low bone mass and osteoporosis 
(3)

. In 

Brazil, the number of osteoporotic fractures of the 

femoral head per year is 127 thousand which is 

estimated to increase to 140 thousand by 2020 
(10)

. 

In Thai women between the ages of 40 and 80, 

about 20% suffer from osteoporosis in the lumbar 

spine, and 14% suffer from osteoporosis of femoral 

head 
(11)

. It is estimated that almost 13 million 

people in Japan suffer from osteoporosis 
(12)

. 

Meanwhile, women are almost four times more 

susceptible than men 
(13, 14)

. 

About half the population of women over the age 

of 50 is likely to develop osteoporosis 
(15)

. 

Approximately in all three postmenopausal women, 

one person develops osteoporosis 
(13)

.  In Iran, 

osteoporosis is highly prevalent 
(16)

. According to 

data, the number of people with osteoporosis is 

more than 6 million in Iran 
(17)

. According to WHO 

reports, osteoporotic fractures lead to 2.8 million 

DALY (disability adjust life year) per year 
(13, 18)

. In 

addition to the financial burden, osteoporosis has a 

significant impact on the quality of life and affects 

the social and psychological characteristics of 

individuals 
(19)

.  

Most women are not aware that osteoporosis is 

preventable. Therefore, it is essential to develop a 

plan for the prevention of osteoporosis. Although 

there is a higher risk of osteoporosis in 

postmenopausal women, bone loss can begin at the 

age of 35. Therefore, in addition to postmenopausal 

women, prevention programs should also target 

young women 
(20)

.  

Components of power including personal, 

environmental and behavioral factors are based on 

empowerment dynamics suggested by Tillford and 

Tones. Self-empowerment is a condition that gives a 

person the real power to choose 
(21)

. Empowerment 

of people through the implementation of a designed 

educational program can be an effective strategy in 

the prevention of osteoporosis. Empowerment 

increases personal control and self-confidence, and 

it is followed by self-efficacy 
(22)

.  

Self-empowerment is a situation in which a 

person has the real ability to choose. Each person 

has the following requirements to choose the right 

one knowingly: 1. Sufficient information about the 

subject (knowledge). Sufficient health literacy and 

the ability to use health resources and appropriate, 

reliable and accessible information is required to 

obtain this knowledge; 2. The trust of the individual 

in his ability to organize and carry out a series of 

necessary measures (self-efficacy), the acquisition 

of this ability is due to the components of 

"perceived locus of control" and "self-concept"; 3. 

After acquiring knowledge and self-efficacy, the 

individual must acquire the skills necessary to 

assess the status, decision-making, and action; 4. 

The person who has the necessary motivation, 

knowledge, control, self-efficacy, and skills requires 

environmental support to turn this collection into 

health-related behavior 
(21)

.   

No study has been conducted so far using an 

empowerment model for prevention of osteoporosis. 

Since constructs of this model can promote public 

health by improving knowledge, attitudes, self-

efficacy and life skills, this study was conducted to 

design and implement an educational intervention to 

empower female students to prevent osteoporosis by 

using a self-empowerment model. 
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Methods 

This interventional before-after study was a 

controlled trial; Study was conducted on female 

students of Shahrekord Islamic Azad University. 

This university was selected as the studied 

university since more than 5 thousand students 

study in the Islamic Azad University of 

Shahrekord. Two intervention and control groups 

were utilized considering the objectives 

determined. The intervention and control group 

were selected from the students of two separate 

faculties to avoid bias. These two faculties were 

randomly selected. The intervention group 

included students of agriculture, and the control 

group included students of general sciences. The 

intervention group received empowerment training 

for the prevention of osteoporosis. The control 

group received no intervention. Inclusion criteria 

included female students aged 18-30 who had at 

least five more semesters to graduate from the 

university. Exclusion criteria included the people 

who were reluctant to participate, had the intention 

of transferring to another university and were 

likely to drop out of university and also those who 

had osteoporosis. A random two-step stratified 

sampling method was used for sampling. To select 

the intervention group, a class from each group of 

agriculture faculty was randomly selected; then, 

from each class, 15 to 20 female students were 

randomly selected for intervention. To select the 

control group, a class from each group of general 

science faculty was randomly selected; then, from 

each class, 15 to 20 female students were randomly 

selected. The sample size was set at 130 by using 

the statistical measure Fleiss by considering 95% 

confidence and 90% testability using the software 

OpenEpi. However, the final sample size was set at 

150 (75 interventions and 75 control) by 

considering the likelihood of sample size. 

Although the empowerment model has been used 

in various studies, including the empowerment of 

boys in smoking prevention 
(23)

, the effect of 

empowerment model on the quality of life of 

adolescents with diabetes 
(24)

, the empowerment of 

women through breast self-examination training 
(25)

, but no standard questionnaire has been 

developed so far. Therefore a researcher-made 

questionnaire has been used to achieve the study 

objectives based on self-empowerment for 

preventing osteoporosis. This questionnaire 

included four constructs including knowledge, 

attitude, self-efficacy and life skills. Knowledge 

involved 14 multiple-choice questions; the correct 

responses were given 1, and the incorrect 

responses were given zero. Attitude involved eight 

questions scored on a 5-point Likert scale (strongly 

disagree, disagree, neither agree or disagree, agree 

and strongly agree). Self-efficacy involved ten 

questions scored on a 5-point Likert scale (strongly 

disagree, disagree, neither agree or disagree, agree 

and strongly agree). Life skills involved six 

questions scored on a 5-point Likert scale (never, 

rarely, sometimes, often, and always). Total score 

given to the questionnaire ranged from 24 to 134. 

The questionnaire was designed in three stages: 

1) identification of dimensions; 2) production of 

questions; and 3) development of the 

questionnaire. Areas were identified reviewing all 

scientific texts and literature relevant to the 

considered subject and also the judgments of 

experts. Then, the questions of each area were 

designed. For the development of the 

questionnaire, necessary modifications were made 

in writing, the arrangement of questions and 

scoring. To assess the content validity, the self-

empowerment questionnaire was provided to 10 

experts. Then, content validity ratio (CVR) and 

content validity index (CVI) were calculated. 

Internal consistency and stability were calculated 

to determine the reliability of the questionnaire. 

Then the questionnaire was completed randomly 

by 30 female students of the Islamic Azad 

University of Shahrekord to determine the internal 

consistency of the questionnaire. The internal 

consistency was calculated using Cronbach's alpha 

test for knowledge (0.81), attitude (0.83), and self-

efficacy (0.88), and life skills (0.71). Test-retest 

was used to determine the stability of the 

questionnaire. For this purpose, the questionnaire 

was filled again by the same students two weeks 

later. The interclass correlation coefficient was 

determined for the questionnaire. The calculated 
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interclass correlation coefficient (0.776) confirmed 

the stability of the questionnaire.  

Before the intervention, the consent form, 

demographic questionnaire (includes age, marital 

status, and family status) and the self-

empowerment questionnaire was filled by both the 

intervention and control groups. To determine the 

content of the educational package, the information 

obtained from the filled questionnaires was 

carefully reviewed before the intervention. The 

content of the educational package was designed 

by an inclusive study on the prevention of 

osteoporosis. The intervention group received 

training based on the self-empowerment model 

(including knowledge, attitude, self-efficacy and 

life skills) regarding preventing behaviors of 

osteoporosis. Educational methods included lecture 

sessions, brainstorming, modeling and distribution 

of educational package. The training period was 

two months. The training sessions were weekly, 

and eight sessions were held in two months. Three 

months after the training, the self-empowerment 

questionnaire was filled again by both intervention 

and control groups. The information obtained from 

both groups was compared with each other and 

also with the information obtained before the 

intervention. At this stage, 71 subjects in the 

intervention group and 72 in the control group 

participated in this study. For statistical analyses, 

the SPSS software version 23 was used for 

Independent T-test and Chi-square test.  

Results  

First, the intervention group and the control 

group were compared regarding demographic 

variables and background variables by using Chi-

square test and Independent T-test. No significant 

difference was found. The mean age in the 

intervention group was 20.69 ± 2.24, and in the 

control group, was 20.29 ± 2.04 (P= 0.26). The 

number of married people in the intervention and 

control group was 12 (16.9%) and 10 (13.9%) 

respectively, and the number of single people, 

widows, and divorced were 59 (83.1%) and 62 

(86.1%) respectively (P= 0.61). In terms of family 

status, the number of low-income people in the 

intervention and control group was 62 (87.3%) and 

60 (83.3%) respectively, and the number of people 

who had a high income was 9 (12.7%) and 12  

(16 .7%) respectively (P= 0.50). 

Intervention and control groups compares before 

the intervention by using independent T-test. The 

test showed no significant difference in knowledge 

(P= 0.80), attitude (P= 0.71), self-efficacy (P= 0.96) 

and life skills (P= 0.07) between the intervention 

group and the control group before the intervention. 

Table compares the difference in the scores of 

the constructs of self-empowerment model before 

and after the intervention in the intervention group 

and the control group by using independent T-test. 

The test indicates a significant difference in mean 

variance of the intervention group compared to 

mean variance of the control group in knowledge 

(P< 0.001), attitude (P< 0.001) and self-efficacy 

(P= 0.006). The difference in mean variance of the 

intervention group compared to the mean variance 

of the control group was not significant in life 

skills (P= 0.23). 

Table 1. The comparison of the difference in scores of constructs of self-empowerment model in intervention and 

control groups before and after the intervention (independent T-test) 

P (Mean ± SD) Group Construct 

<0.001 
4.75 ± 2.47 Intervention 

Knowledge 0.35 ± 2.54 Control 

<0.001 
3.48 ± 3.09 Intervention 

Attitude -0.38 ± 4.67 Control 

0.006 
1.55 ± 4.46 Intervention 

Self-efficacy -0.96 ± 6.06 Control 

0.23 
0.87 ± 2.94 Intervention 

Life skills 
0.18 ± 3.94 Control 
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Discussion  

This study was conducted to evaluate the effect 

of the educational intervention based on self-

empowerment model on the promotion of female 

students in preventing osteoporosis. The results 

generally showed an improvement in powers of the 

intervention group for osteoporosis prevention 

after the educational intervention. The results 

obtained for knowledge indicated the effect of the 

training program in increasing the awareness of 

people who received intervention compared to the 

control group for the prevention of osteoporosis. 

The mean of the variance in knowledge scores in 

the intervention group was significantly different 

from that of the control group. Sarter and Sabin 

found that the reduced gap between knowledge and 

practice significantly improved the osteoporosis 

risk assessment diagram by recommendations  

for calcium and vitamin D six months  

after educational intervention 
(26)

. Kamjoo et al. 

evaluated the effect of osteoporosis prevention 

training on knowledge of female high school 

students living in Bandar Abbas. They showed that 

training sessions and sports significantly increased 

the mean knowledge of the subjects compared to 

the controls 
(27)

. Sanaei Nasab et al. determined the 

effect of educational intervention by using the 

health belief model on awareness, perceptions, and 

self-efficacy of female high school students living 

in Tehran. They showed that educational 

intervention increased awareness on the prevention 

of osteoporosis 
(28)

. As we have seen, various 

studies confirm the low level of community 

awareness of osteoporosis. Therefore, the 

implementation of appropriate empowerment 

training programs will be very effective in 

promoting information and awareness of 

individuals. 

The results obtained from attitude indicated the 

effect of the training program in improving the 

attitude of people who received intervention 

compared to the control group for the prevention of 

osteoporosis. Noordeen et al. evaluated 

osteoporosis awareness and health beliefs of 

students aged 16-18 years who lived in Malé, 

Maldives. They showed that 71% of participants  

did not believe in their susceptibility to 

osteoporosis 
(29)

. Sanaei Nasab et al. determined 

the effect of educational intervention by using the 

health belief model on awareness, perceptions, and 

self-efficacy of female high school students living 

in Tehran. The educational intervention increased 

awareness and perceived susceptibility and 

eliminated the perceived barriers to physical 

activity for the prevention of osteoporosis 
(28)

. 

Improving attitudes is one of the most complex 

areas in the design and implementation of health 

education and health promotion programs. The 

findings of this study indicated that although there 

was a slight increase in the level of knowledge of 

individuals in the control group, the mean scores of 

attitude decreased. Mean variance in self-efficacy 

showed a significant difference in the intervention 

group compared to the control group before and 

after the intervention. Khorsandi et al. evaluated 

knowledge and self-efficacy in achieving 

osteoporosis preventive behaviors among female 

high school students. They found that the score of 

self-efficacy varied from 12 to 38 
(30)

. Kaveh et al. 

evaluated the effect of osteoporosis prevention 

training program on physical activities related to 

transition stages and self-efficacy among the 

students of Shiraz University. The mean score of 

self-efficacy in physical activities significantly 

increased in the intervention group after the 

program 
(31)

. In the present study, the increase in 

the mean of self-efficacy scores in the intervention 

group before and after the educational intervention 

is not comparable with the increase in mean scores 

in the two knowledge and attitudes structures. It 

can be said that creating an effective self-efficacy 

in people is time-consuming. As in the Kargar et 

al. study, the mean of self-efficacy score increased 

immediately after intervention, but the mean scores 

decreased only one month after the study 
(32)

.  

The mean of variance in life skills in the 

intervention group before and after the intervention 

was not significant in comparison with the control 

group. To have an empowered and informed 

choice, one should acquire knowledge and self-
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efficacy; one must have the necessary skills to 

assess the situation, make decisions and take action 
(21)

. Enjezab et al. described health-promoting 

behaviors among middle-aged women. The highest 

mean was related to spiritual growth and 

interpersonal relationships; the lowest mean was 

related to physical activity and responsibility 
(33)

. In 

Shojaeizadeh et al. research, calcium intake was 

decreased in both experimental and control groups 

after the intervention 
(34)

. To adopt a behavior, in 

addition to educational intervention, one should 

pay attention to some of the economic and social 

factors that can be effective in behavior. 

Conclusion  

In general, the results indicated the effect of  

an educational intervention based on self-

empowerment model in improving knowledge, 

attitude, self-efficacy and life skills and 

consequently empowering female students of 

Islamic Azad University of Shahrekord for the 

prevention of osteoporosis. However, it was 

controversial to improve life skills. Considering 

the aging process of the population in the future, it 

is essential to design and implement empowerment 

programs for women, particularly younger women, 

for preventing the prevalence of osteoporosis. 

Future studies are recommended to consider social 

aspects which are effective in adopting 

osteoporosis preventive behaviors. 
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