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Increasing Physical Activity for Osteoporosis Prevention Among
Female Students of Isfahan: A Theory-based
Interventional Study
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Background: Undoubtedly regular physical activity has a crucial role in the prevention of many diseases, especially osteoporosis and also
increasing mental and physical efficiency. Considering the importance of physical activity education for school age children, this study was
performed to determine effect of health education on knowledge, perceptions and practice of the second grade middle schools’ girl students in
Isfahan related to osteoporosis preventive physical activity. Methodology: This is a quasi-experimental interventional study was conducted
in Isfahan (2010). The research population encompasses 130 students that were randomly divided to groups, experimental (n = 66) and
control (n = 64). The instruments for data collection were standard health belief model (HBM)-based scale and physical activity questionnaire.
The standard scale was completed 3 times (before, immediately and 2 months after education) and physical activity questionnaire was
completed 2 times (before and 2 months after education) by students of both groups. After pre-test, 4 educational sessions were performed in
an experimental group. Finally, data collected and analysed by SPSS 16 software. Participation of individuals in this research was voluntary
and with informed consent. Results: Findings showed that demographic characteristics of studied population in two groups were similar before
intervention (P> 0.05). Before intervention, there were no significant differences between the scores of HBM structures in two groups (P> 0.001).
After the intervention, it was observed significant differences in the levels of knowledge, perceived susceptibility, perceived severity, perceived
benefits, perceived barriers and behaviour between experimental and control groups (P < 0.001). Conclusion: According results, intervention
has a positive impact on the pattern of physical activity and it can be concluded that intervention is effective in increasing/improving the
knowledge, individual perceptions and practice of the students.
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University of Medical Sciences reported that in the subgroup
of people who are more than 50 years old, 70% of the women
and 50% of the men are suffering from osteoporosis or
osteopenia.l”’ Fortunately, osteoporosis is preventable by the
adoption of certain health behaviours which could enhance
bone mineral density, especially adequate (high-intensity/
impact) weight-bearing physical activity and calcium intake.®

INTRODUCTION

Osteoporosis is a skeletal disorder characterised by low bone
mass and micro-architectural deterioration of bone tissue with
a consequent increase in bone fragility and vulnerability to
fracture.l'! A gradual reduction of bone density as a result
of aging is normal. When a person basically has a low bone
mass, or loses bone faster than normal, the risk of developing

osteoporosis increases.! There are no specific statistics in Iran '
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about the prevalence of osteopenia, osteoporosis and related
fractures. However, Larijani in a study of osteoporosis rates in
Iran (2005), reported an estimated 7 million of the 70 million
people in Iran were at risk for fractures. In addition, the
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Although, osteoporosis typically does not occur under 50 years
of age, prevention programs must were began by engaging
in both adequate weight-bearing physical activity and
calcium consumption at early ages of life that the skeleton is
growing, especially during childhood and adolescence - the
time in the lifespan that bone is most efficiently built.!®! In
general, regular physical activity started early in life is the
safest and most available way to improve bone strength
and reduce the propensity for falling. Early exercise builds
greater amounts of bone so that it takes longer to deplete
bone later in life.”! Osteoporosis prevention educational
interventions are given with the aim to provide education and
to increase osteoporosis-related knowledge to lead to increased
osteoporosis preventive behaviours, such as weight-bearing
physical activity.® In a studies done to assess awareness,
attitude and performance of different age and gender groups
regarding osteoporosis in Iran and around the world, the study
results showed that; people do not have suitable awareness,
attitude and performance in this regard.l'*!*! The health belief
model (HBM) is presented as the organizing theoretical
framework for this research, which is also one of the oldest
theories of health behaviour.

Despite the recommendation to provide an education on
prevention and training throughout the life span, many
programs focus on women who are approaching menopause
or who are postmenopausal and therefore considered to be at
higher risk for osteoporosis. Thus, despite extensive literature
on treatment and diagnosis of osteoporosis, the numbers of
studies of programs geared toward primary or secondary
prevention are limited, especially those including younger
adult women. This paper describes the results of a study that
examines whether the application of the HBM can be used
effectively to change the perception of middle school girls
about their risk for developing osteoporosis and lead to a
change in behaviour for prevention of this disease later in life.

Objective

Considering the importance of physical activity and its
outcomes, especially in adolescents and also considering the
important and determinant role of education in improving the
level of regular physical activity, the present study aimed at
investigating effect of health education based on HBM on the
improvement of physical activity aimed at the prevention of
osteoporosis in girl students in Isfahan.

MEeTHODOLOGY

Participants

A total of 130 grade two students of female middle
schools (aged 13—14 years) constituted the research population.
After obtaining permission from the Isfahan University of
Medical Sciences and presentation to the provincial education,
the researcher entered the schools.

To begin with, the needed explanation was provided about
the research goals, its advantages and completion of the
questionnaires by the respondents. In addition, research

subjects were informed about privacy and then those who
consented were included in the study. They were aware of
the confidentiality and gave their approval to participate in
the study. Then, with giving the necessary explanations, the
questionnaires were provided to students to be completed.
Subsequently, all of the scales were given to subjects for
responding. It was also requested that none of the questions
be left blank and careful attention had to be provided to the
answers. In the end, some gifts were given to each subject
in order to appreciate their cooperation. The students were
permitted to leave if they were not interested in participating
in this study.

Inclusion criteria
School girls in the age range of 13—14 years.

Exclusion criteria

School girls with over 15 years are old, suffering from chronic
diseases, difficult diseases, disability and student’s reluctance
in continuing the participation in the study.

Study design

This is an experimental interventional study was conducted
in Isfahan (2010). The participants were recruited randomly
from these two schools; this means that using attendance
list, each student was given a code. Then, the samples were
randomly selected from the code. 66 students were enrolled
in the intervention group, and 64 students were enrolled in
the control group.

Sampling was multistage as: Total number of districts in
Isfahan was 5; district 3 was selected by simple random
sampling for study. Then, the samples were selected from
2 schools by random sampling.

Data collection

Data gathering instrument was a 3-part questionnaire; the
first part was used to obtain the demographic characteristics
of the participants included items on age of parents, level of
education and job of parents and the second one was a standard
HBM-based questionnaire!'¥ that included: Knowledge regarding
the importance of physical activity and understanding what is
the appropriate level of physical activity? (e = 0.55), perceived
susceptibility (for example: My chances of getting osteoporosis
are great, because I have an especial body form, I think the
probability of osteoporosis is high for me, within the next year I
will get osteoporosis), (o= 0.78), perceived severity (I am afraid
to even think about osteoporosis, if I get osteoporosis, I will be
unable to do many things, if I get osteoporosis, my feeling about
myself will be changed) (o.=0.80), perceived benefits of physical
activity (physical activity prevents osteoporosis, if I do physical
activity, I will have less concern about osteoporosis, when I do
physical activity to prevent osteoporosis, I feel better) (o. = 0.87),
perceived barriers to physical activity (I don’t like physical
activity) (oo=0.71) (Baheiraei, 2005) and healthy behaviour action
for osteoporosis prevention. Physical activity was assessed using
the third part of the questionnaire (. = 0.78). 420 min a week,
lower than 200 min a week and between 320 and 200 min a week
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were considered as desirable, undesirable and relatively desirable
activity, respectively. The scoring method of the questionnaire in
the knowledge part was each correct answer to the knowledge
questions was given one point and ‘I don’t know’ or incorrect
answer was given zero points.

Perceptions questions including HBM constructs were
designed by use of Lickert scale (from ‘completely agree’ to
‘completely disagree’) and each answer was given zero to four
points: So that ‘totally disagree’ scored 0, ‘disagree’ 1, ‘I have
noidea’2, ‘agree’ 3 and ‘completely agree’ scored 4. The scale
scores of knowledge and attitude were calculated out of 100.

The questions of parts of the validity were confirmed by face
validity and content validity. Knowledge and perceptions
questionnaires were given to 30 students that were similar to
the studied students in terms of demographic characteristics
and 10 days later, only knowledge questions were given to the
same 30 people again. After filling them out, the reliability
of knowledge questions was confirmed by » = 0.84. Alpha
of perceptions questions was estimated <0.7 and confirmed.

Study intervention

After completion of the questionnaire by both groups,
the educational program was designed based on pre-test
results and structures of HBM. Educational intervention
in the experimental group was directly conducted through
lecture, collaborative methods combined with questioning
and answering, group discussion and brain storming in four
sessions (45 min per each session).

HBM is one of the intrapersonal health education
models (derived from behaviour science theory) which are
administered for nutrition education in various subjects. The
philosophy of this model that educators can result in creation
or behaviour change include three characteristics; first is that;
behaviour has benefits for health, economy, social, family and
cultural, second; health educators know the barriers related
to choosing behaviours and consider them for planning.
Finally; the educational program should induce appropriate
susceptibility among people that lack of health behaviour
can result in side effects and complications including health
hazards, economic, social and family hazards.

HBM constructs (perceived susceptibility, perceived severity,
perceived benefits of physical activity and perceived barriers to
physical activity) were utilised to formulate the strategies for
the education. To evaluate the effectiveness of the educational
interventional program, the data related to subjects’ knowledge
and attitudes (HBM structures) were collected by the same
questionnaire immediately and 2 months after the program.
This was carried out just 1-time (2 months follow-up) for
physical activity. The students were informed that all data
obtained were used without personal identifiers and were,
therefore, confidential.

Statistical analysis

After confirming normal distribution of data with the Kolmogorov—
Smirnov (k—s) test, to compare the difference of variables in
pre- and post-exercise, repeated measured ANOVA, paired and
independent sample #-test and Chi-square (with the level of 95%
confidence) was used, and P < 0.05 was considered as criterion
of statistical significance. SPSS-16, Inc., Chicago, IL, USA was
employed to perform the statistical analysis. SPSS 16 software
was used to analyse the data executing.

ResuLts

The outcomes of the investigation of determining the normative
data based on the k—s test results presented that values followed
anormal distribution. In this study, 130 middle school female
students from Isfahan fully cooperated with the researchers.
The situation of experimental and control groups had been
equal in their priority of the students in the family and their
total number, the job and education of mother and father
and economical situation of the family. In the first phase,
there was no significant difference between two groups
regarding: Individual perceptions about sensitivity, severity,
benefits and barriers of osteoporosis. Table 1 compares two
groups’ mean scores of knowledge and HBM constructs
of perceived susceptibility, severity, barriers and benefits,
in three phases as before intervention, immediately and
2 months after the program. For each of HBM constructs,
R.M. ANOVA test indicated that the differences between
groups were significant at before, immediately after and
2 months after intervention (P < 0.001). Figure 1 shows
health behaviour (Physical activity) of 2 groups before and

Table 1: Comparing mean scorers of the students’ knowledge and perceived susceptibility, severity, barriers and benefits

about osteoporosis in 2 groups-pre, post and follow-up phases

HBM Mean (SD) Repeated measured
components Experimental (n=66) Control (n=64) ANOVA test
Pre-test Post-test Follow-up Pre-test Post-test Follow-up  Pre-test Post-test Follow up
P-value

Knowledge 35.8(15.08)  89.6(11.68)  85.92(10.83) 32.09 (12.83) 33.26(14.82) 33.13(13.37)  0.135 P<0.001 <0.001
Susceptibility  37.43(21.99)  75.5(11.99)  72.91(13.6) 3424 (17.94) 37.63(17.04) 35.09(16.39)  0.367 P<0.001 <0.001
Severity 4741(18.5)  72.6(14.41) 7203 (15.6) 45.18(17.74) 50.13 (16.63)  45.44 (17.5) 0.485 P<0.001 <0.001
Benefits 78.63 (16.73)  88.82(10.15)  88(22.58)  72.78 (16.86) 74.09 (15.96) 71.78(16.39)  0.172 P<0.001 <0.001
Barriers 34.97(20.05) 762 (17.7)  69.76 (17.92)  36.59 (17.14)  40.5(16.44)  36.46(16.91)  0.623 P<0.001 <0.001

SD: Standard deviation, HBM: Health belief model
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Figure 1: Comparison of the students’ physical activity in two groups during pre, post and follow-up phases

2 months after the intervention. As it presents, after educational
program in experimental group and passing of 2 months,
there was significant difference in the mean of perceptions
and behaviour between before and after intervention in this
group (P <0.05). However, no significant differences observed
in the mean of these variables in the control group between
two stages (P > 0.05).

Discussion

Osteoporosis is a serious public health problem that affects
20 million US women.['™ Health objectives indicate an urgent
need and necessity to increase the number of women educated
about osteoporosis.!'>) The most effective osteoporosis reduction
strategies include prevention through health education and
health promotion. The results of present study showed
that prior to intervention; all elements of HBM (perceived
susceptibility, perceived severity, perceived benefits and
perceived barriers) were below average in two groups. After
intervention, participants in experimental group had significant
improvement for behaviour assessed; while students of control
group showed a slight change, this supports our hypothesis that
a health education program based on HBM can be effective
in promoting the adoption of behaviours by adolescent girls
to prevent osteoporosis. Studies have identified several
basic educational needs in participants, which increase their
knowledge and change their intention to promoting preventive
behaviours about osteoporosis. Knowledge of individuals
about osteoporosis significantly increased after intervention
in the experimental group. The findings of this study are
consistent with the researches’ results of Gammage ef al., who
carried out on osteoporosis health beliefs and knowledge in
college students,!'®! Brecher et al.,””! Hazavehei et al.,'" Giti
and Nadia!"® and Sedlak et al.'"! Other findings of the present
study indicated that perceived susceptibility, severity, barriers
and benefits scores of participants were significantly enhanced
after intervention in the experimental group. These results are
similar and consistent with the findings of studies conducted
by Brecher et al.,”? Hazavehei et al.,'” and Tussing and
Chapman-Novakofski.l? Given the prevalence of osteoporosis
and the associated morbidity and mortality, it is important to
increase knowledge of osteoporosis and encourage adoption

of behaviours that help to prevent this condition, as opposed
to waiting until the onset of the disease. The results of the
study showed educational intervention focused on osteoporosis
prevention is ideally suited to reach these goals of increased
knowledge, perceived susceptibility, severity, barriers and
benefits and adoption of prevention-oriented behaviour; based
on findings about the performance of students related to physical
activity, just 2 individuals (28.6%) from all of 66 students in
experimental group had a desirable physical activity. Two
months after education this reached the 31 cases (86.1%).
The increase in performance of students in this study is
also consistent with the findings of Giti and Nadia,!'®]
Hazavehei et al.,'”" Winzenberg et al.,”"! and Brecher’s™
researches who reported the change and improvement in
behaviour of women. Childhood and adolescence are critical
periods for the skeleton. Mechanical load has been shown
during this period to be one of the best stimuli to enhance,
not only bone mass, but also structural skeletal adaptations,
both contributing to bone strength. Exercise prescription also
includes a window of opportunity to improve bone strength
in the late pre- and early pubertal period.!

ConcLusIoN

The results of this study showed that applying constructs of
the HBM can be valuable to enhance the effectiveness of an
osteoporosis education program, and therefore, with regard to
the important role of girls and women in foundation of families
and the cost effectiveness of educational programs compared
to treatment services, utilizing health education theories and
models by the experts in schools is highly recommended to
promote public health and well-being. Clearly, health system
policy-makers must prepare educational programs based on
HBM and there is a vital need to establish a national strategy
for integrating preventive measures including lifestyle
modification.
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