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Abstract:

BACKGROUND: Osteoporosis is considered a health problem that can be simply prevented by
lifestyle modifications in adolescence. Therefore, this study was conducted to investigate the effects
of protection motivation theory (PMT)-based training on osteoporosis-preventive behaviors in female
high school students in Zahedan, Iran.

MATERIALS AND METHODS: The present quasi-experimental study was performed on 240 female
high school students who were selected by a multistage sampling technique in Zahedan in
2019-2020. To collect the data, a multipart questionnaire was distributed among the participants
in three stages, namely at the baseline, immediately, and 2 months after the intervention. This
instrument consisted of demographic information, socioeconomic status, knowledge, PMT constructs,
and preventive behaviors. The intervention group was subjected to educational content. The
collected data were analyzed in SPSS software (version 22) by descriptive and analytical tests
(i.e., Chi-square, independent t-test, and ANOVA).

RESULTS: Based on the results, the intervention and control groups showed no significant
difference in terms of the mean score of knowledge, theoretical constructs, and preventive behaviors
at the baseline (P > 0.05). However, the two groups were significantly different in terms of the
mentioned variables immediately and 2 months after the intervention (P = 0.001). Mean score of
preventive behaviors, the two groups also demonstrated a significant difference (i.e., calcium intake,
physical activity, and sunlight exposure) 2 months after the intervention, compared to before the
intervention. (P = 0.001).

CONCLUSION: The findings of the present study were indicative of the PMT effectiveness, which
can, therefore, be used as a framework for designing educational programs regarding osteoporosis
prevention.
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without any preventive or therapeutic
measures.’! The disease develops when

Introduction

chronic bone disease characterized
by decrements in bone mass, which
heightens the risk of fracture in the
affected individuals."? This disease is a
silent epidemic of the present age that
develops gradually and asymptomatically,
presenting as bone fractures if left

Osteoporosis, or porous bone, is a
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osteoclasts (bone removal) outnumber
osteoblasts (bone formation)* manifesting
such disorders as short stature, kyphosis,
chronic pain syndrome, and low back pain,
reducing quality of life and performance in
the affected patients.?!

At present, this disease has become one
of the most important health problems
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which stand higher than all types of cancers in terms
of mortality rate.”! According to the statistics, women
are more susceptible to osteoporosis; in this regard,
females constitute 22% of affected patients in Europe!”!
and 80% of cases in every 25 million patients in the US.[!
Asian women are reported to have lower bone mineral
density due to their specific body weight and anatomical
structure. Accordingly, it has been estimated that by
2050, more than half of all the worldwide incidence of
hip fractures will occur in Asia.”!

Based on the National Osteoporosis Prevention,
Diagnosis, and Therapy Program, in Iran, 50% and
70% of males and females aged more than 50 years
suffer from osteoporosis, respectively. Moreover,
according to this program, approximately 2.5 million
Iranian postmenopausal women are at the risk of bone
fractures.'?l However, this disease can be prevented
most appropriately by early changes in lifestyle habits,
such as proper nutrition, regular physical activity, and
sunlight exposure, especially during adolescence.™!

Adolescence is considered a period during which an
individual achieves a reasonable stage of cognitive
development. Most of the healthy and unhealthy
behaviors are shaped at this age and spread to the rest of
life. As educability is one of the significant characteristics
of youngsters, it can be regarded as a valuable factor
for promoting preventive behaviors at this age. The
importance of osteoporosis prevention is highlighted in
girls owning to the fact that not only are they more likely
to be infected but also these people are future mothers;
therefore, their health condition can affect the health
status of their family.["!

Behaviorists believe that model-based curriculum
development plays an essential role in raising
people’s awareness and beliefs regarding health
behavior.!"*'”) Protection motivation theory (PMT) is one
of the educational theories, stating that fear can affect
protection motivation through self-efficacy constructs,
response efficiency, response cost, rewards, perceived
sensitivity, and perceived severity. In this model, it is
assumed that the acceptance of a recommended health
behavior against health risks is a direct consequence of
motivation to protect oneself!" [Figure 1]. In this respect,
the results of studies performed in this field are indicative
of the importance of theoretical constructs in predicting
preventive behaviors.%2!

According to the literature, adolescent girls’ level of
health knowledge and practice toward the osteoporosis
risk factors is not acceptable. Moreover, the amount
of calcium intake per day, physical activity, and sun
exposure is not adequate in this population./®?>2
Therefore, investments in the implementation of

educational and health-care programs on osteoporosis
prevention are considered fundamental for this group.
Regarding this, the present study was conducted
to determine the effects of PMT-based training on
osteoporosis-preventive behaviors in female high school
students.

Materials and Methods

Study design and setting

This quasi-experimental study was performed on female
high school students in Zahedan, Iran, from October 2019
to February 2020. Based on the geography, the city was
divided into four clusters of north, south, east, and west
using the probability sampling method. Afterward, a list
of public high schools in two districts with comparable
households in terms of socioeconomic status was
prepared. A total of ten high schools (i.e., five high
schools in each of the intervention and control groups)
were randomly selected using the Randomizer software.
In the next stage, the sample size in each high school was
determined by the quota sampling method.

Study participants and sampling

The sample size was calculated as 240 cases with
95% confidence, power of 0.80%, and a dropout
rate of 10% based on a study performed by Shobeiri
et al»! All eligible students were entered into the study
according to the inclusion criteria. Finally, among this
population, 240 cases (i.e., 120 individuals in each
group) were randomly selected using the Randomizer
software [Figure 2].

Tenth-grade high school girls, the female high
school students who did not have a debilitating
physical or mental illness and any treatment regimen
(e.g., malabsorption syndrome, osteomalacia, rickets,
depression, and anorexia mental), corticosteroids,
calcium supplements or Vitamin D, and no previous
participation in osteoporosis prevention educational
programs were included in the study. However, those
who were not willing to participate in the study or
were absent in at least one of the training sessions were
excluded from the research.

Data collection tool and technique

The data were collected through a questionnaire
consisting of four sections, covering demographic and
economic information (n = 8), knowledge (n = 15),
protection motivation constructs (n = 54), and preventive
behaviors (1 = 26). The section related to the protection
motivation constructs entailed items related to
self-efficacy (n = 7), response cost (1 = 6), fear (n = 8),
response efficiency (n = 7), reward (n = 6), perceived
sensitivity (n = 7), perceived intensity (n = 7), and
protection motivation (1 = 6). Furthermore, the section
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Figure 1: Protection motivation theory

covering preventive behaviors consisted of data related
to physical activity (n = 7), sunlight exposure (n = 2), and
proper nutrition (n = 17).

Different Likert scale scorings were applied for each
section of the questionnaire. In this regard, the items
in Section 1 were scored on a two-point Likert scale
(i.e., having knowledge = 2 and lacking knowledge = 1).
Section 2 was rated on a five-point Likert scale (ranging
from strongly disagree = 1 to strongly agree = 5).
Furthermore, preventive behaviors (calcium intake,
sunlight exposure, physical activity) were included in
section 4. In the calcium intake subsection, the daily calcium
intake of <650, 650-1300, and >1300 mg were scored as 3,
2,and 1, which were representative of highly unfavorable,
unfavorable, and favorable nutritional status, respectively.

In the subsection of sunlight exposure, daily sun exposure
of 15-30 min, weekly sun exposure of 15-30 min, and lack
of sun exposure during the week, respectively, rated like
1,2, and 3, indicating favorable, unfavorable, and highly
unfavorable amount of sunlight exposure, respectively.
The International Physical Activity Questionnaire
Self-Administered-Short Form was also used to measure
physical activity. In this subsection, the physical activity
levels <600, 600-3000, and >3000 METs-min/week were
scored as 3, 2, and 1, respectively, representing low,
moderate, and high levels of the amount of physical
activity, respectively.-2

The validity and reliability of the mentioned standard
questionnaires have been confirmed by previous
researchers. The level of participants” knowledge was
assessed based on a questionnaire developed by Afrasiabi
et al., with confirmed content validity and test-retest
reliability (r = 0.87)."! Considering the preventive

behaviors related to proper nutrition and sunlight
exposure, a questionnaire designed by Mahmoodi et al.
was used with a test-retest validity of 0.75.")

The impact on participation and autonomy questionnaire
was completed in the physical activity subsection.
The validity and reliability of this instrument have
been confirmed in 12 countries, including Iran
with the obtained Cronbach’s alpha coefficient of
0.70 as reported by Moghaddam et al.”! The protection
motivation questionnaire applied in this study was
also reported to have acceptable concurrent validity
and subtest correlation (r = 0.75 — 0.96).1%% Although
all questionnaires were standard, their reliability
was examined again, rendering the Cronbach’s alpha
coefficients ranging from 0.72 to 0.94.

To implement the intervention, the intervention group
was divided into small 10 groups of 12 participants. The
educational content was presented in four 60-minute
sessions, twice a week for two weeks. The presentation
was in the form of lectures, questions and answers, group
discussions, PowerPoint, and photos. The educational
contentincluded the definition of osteoporosis, preventive
measures, health misconceptions, high-risk groups,
physical activity training, sunlight proper use, possible
barriers to the consumption of calcium-containing foods,
proper nutrition, and diet.

The content of the training course was developed
according to the results of intervention and
osteoporosis-preventive programs performed in Iran
and other countries [Table 1]. This content was then
approved by five faculty members, and its simplicity,
fluency, and comprehensibility were confirmed based on
the ideas of five high school students. The educational
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Figure 2: Flowchart of the study design

course was delivered in the form of group discussions,
PowerPoint presentations, photos, and short videos.

At the end of the sessions, an educational booklet was
provided to the research units. The questionnaires of
knowledge and PMT constructs were filled out by the
students in both the groups at the baseline, immediately,
and 8 weeks after the intervention. The control group
completed two questionnaires consecutively after a 1-week
interval. The promoting preventive behavior questionnaire
was completed before and 8 weeks after the intervention.

Ethical consideration
To comply with ethical considerations, informed consent
was obtained from all participants and their parents in

both the groups. Moreover, research units were ensured
about the confidentiality terms. Another point was that
after the fulfillment of the research, the educational
pamphlet was distributed among the participants of
the control group. The study was approved by the
Research Ethics Committee of Zahedan University of
Medical Sciences with the ethics code of IR.ZAUMS.
REC.1398.142.

Data analysis

The collected data were analyzed in SPSS Statistics
software, Version 24 (IBM Corp., Armonk, NY, USA)
using descriptive and analytical tests, including the
Chi-square test, independent t-test, and ANOVA. In
addition, Kolmogorov-Smirnov test was used in order
to check the normality of the variables.

Results

A total of 240 female high school students participated in
the present study. The mean ages of the intervention and
control groups were 15.43 + 0.529 and 15.42 + 0.492 years,
respectively. Regarding the employment status of the
mothers of the participants in the intervention and
control groups, 68.33% (n = 82) and 70% (n = 84) of
them were homemakers, respectively. With respect to
the fathers, 64.14% (n = 77) and 61.66% (n = 74) of them
were employees, respectively.

Considering the economic status, the majority of the
families in the intervention (n = 69) and control (1 = 65)
groups belonged to the middle class (57.7% and
54.16%, respectively). In this respect, the economic and
employment conditions, calculated by the Chi-square
test, showed no significant difference between the two
groups (P >0.05). Moreover, the mean score of knowledge
and PMT constructs, measured by independent ¢-test,
was not significantly different between the two groups
before the intervention (P < 0.001).

Dueto the significance of Mauchly’s testand nonfulfillment
of the sphericity assumption to the knowledge score and
theoretical constructs, the Greenhouse-Geisser epsilon
correction was applied using the univariate method.
According to this method, a significant difference was
observed regarding the effects of knowledge (P = 0.001,
df = 1.10), perceived sensitivity (P = 0.001, df = 1.68),
perceived intensity (P = 0.001, df = 1.91), response
efficiency (P = 0.001, df = 1.86), self-efficacy (P = 0.001,
df = 1.13), response cost (P = 0.001, df = 1.92),
reward (P = 0.001, df = 1.95), fear (P = 0.001, df = 1.87),
and protection motivation (P = 0.001, df =1.79) over time.

In addition, there was a significant interaction between
the groups and time in relation to knowledge (P = 0.001,
df = 1.10), perceived sensitivity (P = 0.001, df = 1.68),
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Table 1: Educational activities and timetable of educational sessions in the intervention group

Session Variables General purpose

Specific objectives

1 Perceived, At the end of the session, learners
severity believe that the health threat posed
by osteoporosis s is serious
2 Perceived, At the end of the session, learners
sensitivity,  think that are susceptible to
fear osteoporosis
3 Perceived At the end of the session,

reward, cost learners judge the costs of

doing the protecting behavior
rather than the nondoing of the
protective behavior. Learners can
understand the rewards received
because of doing protective

behaviors toward not doing so

4 Perceived At the end of the session,
self-efficacy, learners will believe that they can
response successfully perform the proposed
efficiency behavior

The learner can explain the complications of osteoporosis in group (knowledge)
The learner can ask questions about ways to prevent osteoporosis (emotional)
The learner can actively participate in the discussion (emotional reaction)

The learner can define osteoporosis in the presence of other learners

The learner can describe two cases of the importance of considering osteoporosis
The learner can refer to two of the symptoms of osteoporosis

The learner can refer to all groups exposed to osteoporosis

The learner can determine the most vulnerable group.

The learner can protect herself from the risk of osteoporosis The learner one can
ask questions about ways to prevent osteoporosis

The learner believe that if they get sick, they will depend on others to do their
daily chores

Learners can calculate the cost of buying calcium-rich foods, compared with costs
imposed by osteoporosis treatment. The learner can explain the importance of a
calcium-rich diet

The learner can explain the changes in the diet that contains calcium
The learner can provide solutions regarding access to calcium-containing products

The learner can explain food and calcium-based drinks to other
nonnutrients (beverages, tea, coffee, etc.) (knowledge)

The learner can explain to his/her family the importance of using
calcium-containing foods (knowledge)

The learner can actively participate in the discussion (emotional reaction)
The learner can explain the benefits of exercise
The learner believes that (s) he can include foods rich in calcium in his/her diet

The learner believes that (s) he can stop eating foods that prevent the absorption
of calcium.

The learner believes that (s) he can consume foods rich in calcium even if his/her

At the end of the session, learners
believe that it is possible to
prevent osteoporosis by taking
foods containing calcium, physical

ivi ligh .
activity, and expose to sunlight calcium

family does not want to consume these foods.

The learner believes that (s) he can have adequate physical activity expose to
sunlight for 10-15 min daily

The learner believes that (s) he can prevent osteoporosis by eating foods rich in

The learner believes that consuming foods rich in calcium could lead to better
health status in old age

The learner believed that it would be possible to eat well food habits in his family
by consuming foods rich in calcium

perceived intensity (P = 0.001, df = 1.79), response
efficiency P = 0.001, df = 1.86), self-efficacy (P = 0.001,
df = 1.13), response cost (P = 0.001, df = 1.92),
reward (P = 0.001, df = 1.95), fear (P = 0.001, df = 1.87),
and protection motivation (P = 0.001, df = 1.79).

The results of intergroup tests were indicative of the
significant effect of this training course on the mean
scores of knowledge and constructs of PMT [Table 2].
Furthermore, the outcomes of the study revealed an
improvement in the adoption of preventive behaviors,
including calcium intake, physical activity, and sunlight
exposure, 2 months after the educational intervention. In
this regard, the mentioned variables were significantly
different, compared to those in the control group [Table 3].

Discussion

Based on the results of the present study, the mean
score of students’ knowledge in the intervention group

increased significantly over time, compared to that in the
control group. This increase was prominent, especially
immediately after the intervention. The researcher could
not find out any studies investigating the students’
knowledge about osteoporosis prevention based on
PMT. Therefore, similar studies were used to gather the
necessary background literature.

In this regard, Mousaviasl et al. and Gammage et al.
reported an increase in the mean score of adolescents’
knowledge regarding osteoporosis after educational
intervention based on the health belief model.'**!l The
results of the mentioned studies are in agreement with
those of the present research. These consistent results
are indicative of the important role of education using
active learning and its tremendous impact on students’
awareness.

These findings provide strong evidence regarding the
necessity of raising students” knowledge of osteoporosis
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Table 2: Comparison of knowledge score and protection motivation theoretical constructs between the research

groups at three evaluation stages

Time Variable Mean=SD MD (95% Cl) P* Eta effect
Intervention group (n=120) Control group (n=120) size
Knowledge Before intervention 17.68+2.34 17.65+2.60 0.25 (-0.605-0.655) 0.938 0.729**
Immediately after intervention 26.80+1.80 17.63+2.61 9.16 (8.59-9.73)
8 weeks after intervention 25.94+1.75 17.73+2.79 8.20 (7.61-8.80)
Perceived  Before intervention 21.55+2.64 20.58+2.42 0.867 (0.139-1.79) 0.645 0.782**
sensitivity  |mmediately after intervention 29.68+2.09 19.13+2.56 10.55 (9.61-11.40)
8 weeks after intervention 32.38+2.20 19.08+2.80 13.30 (12.44-14.17)
Perceived  Before intervention 19.75+3.40 19.18+3.22 0.575 (-0.30-1.45) 0.197 0.689**
severity Immediately after intervention 27.58+2.83 18.02+3.11 9.56 (8.61-10.51)
8 weeks after intervention 39.16+2.73 18.53+3.317 11.63 (10.70-12.56)
Response  Before intervention 20.82+2.75 20.14+2.97 0.10 (-0.63-0.83)  0.787 0.794**
efficiency  |mmediately after intervention 32.19+2.55 16.92+3.21 15.26 (14.41-16.11)
8 weeks after intervention 29.92+2.53 17.32+3.18 12.60 (11.78-13.43)
Self-efficacy Before intervention 19.93+2.82 19.04+2.63 0.89 (-0.18-1.96) 0.103 0.681**
Immediately after intervention 31.45+2.20 19.04+2.81 12.40 (11.39-13.42)
8 weeks after intervention 29.48+2.33 19.10+3.04 10.37 (9.30-11.44)
Response  Before intervention 24.23+2.63 23.12+2.54 0.03 (-0.62-0.69) 0.921 0.575**
cost Immediately after intervention 14.02+£3.30 21.56+3.98 -7.53 (-8.52--6.54)
8 weeks after intervention 13.35+3.45 22.44+4.23 -10.09 (-11.07--9.10)
Reward Before intervention 24.26+2.64 24.03+2.77 0.22 (-0.46-0.91)  0.521 0.471**
Immediately after intervention 16.67+2.62 22.04+3.59 -5.37 (-6.17--4.57)
8 weeks after intervention 13.95+2.89 22.59+3.68 -8.64 (-9.48--7.80)
Fear Before intervention 21.12+3.311 20.80+3.03 0.317 (-0.49-1.12)  0.440 0.789**
Immediately after intervention 32.61+2.39 17.22+3.75 15.38 (14.42-16.34)
8 weeks after intervention 29.71x2.47 17.17+3.59 12.54 (11.56-13.51)
Motivation  Before intervention 19.82+1.95 20.24+2.31 -0.42 (-1.09-0.24) 0.213 0.456**
protection  |mmediately after intervention 28.93+1.26 20.70+2.01 8.22 (7.51-8.93)
8 weeks after intervention 26.54+1.34 21.24+2.52 5.30 (4.61-5.98)

*Independent-samples t-test, **P<0.001. Repeated measures analysis of variance. MD=Mean difference, Cl=Confidence interval, SD=Standard deviation

Table 3: Distribution frequency of research groups according to performance before and 8 weeks postintervention

Variable Performance Before intervention P* 8 weeks postintervention P*
Intervention Control Intervention Control
group, n (%) group, n (%) group, n (%) group, n (%)
Calcium Favorable 29 (24.2) 17 (14.2) 0.091 86 (71.7) 15 (12.5) <0.001
intake Unfavorable 19 (15.8) 16 (13.3) 27 (22.5) 25 (20.8)
Highly unfavorable 72 (60) 87 (72.5) 7 (5.8) 80 (66.7)
Sunlight Favorable 21 (17.5) 12 (10.2) 0.163 87 (72.5) 21 (17.5) <0.001
exposure Unfavorable 86 (71.7) 89 (74.2) 29 (24.2) 83 (69.2)
Highly unfavorable 13 (10.8) 19 (15.8) 4 (3.3) 16 (13.3)
Physical High 6 (5) 4(3.3) 0.183 9(7.5) 4 (3.3) <0.001
activity Moderate 37 (30.8) 26 (21.7) 73 (60.8) 30 (25)
Low 77 (64.2) 90 (75) 38 (31.7) 86 (71.7)

*Chi-square test

by means of providing them with persistent education
based on health models and theories. These educational
courses need to be sponsored by the government,
health-care providers, and health-care educators, who
play a key role in health education at schools.

In the present study, the mean score of perceived
sensitivity and perceived severity in the intervention
group increased after the educational intervention.
Likewise, in a study performed by Mohammadi et al.,

an increase was reported in the mean score of sensitivity
and perceived severity after the implementation of
educational intervention in women of reproductive
age.?l Moreover, the positive role of educational
interventions in the perceived sensitivity of adolescents
in smoking prevention was emphasized in a study
carried out by Thrul et al.®®! Although these results are
consistent with those of the present study, in a study
conducted by Ansari et al., no significant training effect
was observed regarding the perceived sensitivity of male
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students to influenza prevention.® The reason for this
discrepancy can be related to the effects of gender and the
type and importance of disease on people’s perception.

The findings of another study showed that the
intervention group had an increase in the mean score of
self-efficacy after the educational intervention, compared
to the control group. Furthermore, Thrul et al. revealed
that self-efficacy was the strongest construct in the
prevention of smoking in adolescents;®! Karimy et al.,
quoting Bandura, considered self-efficacy the most
important precondition for changing health behavior;
accordingly, they pointed to the strong effect of
self-efficacy on health behaviors.*™ In the present study,
the students gained confidence in their ability to adopt
disease-preventive strategies after finding out about the
simplicity and cost-efficiency of these approaches.

The increase observed in the mean score of response
efficiency in the intervention group after the educational
intervention was indicative of the positive effect of
training on this variable. It can be concluded that
students would attempt to change their behavior as
soon as they come to believe that preventive behaviors
are effective in reducing and eliminating the risk of
disease. Nonetheless, it should be also noted that
modifying and sustaining a behavior need appropriate
training over time and providing suitable conditions
for healthy behavior stability. The results are consistent
with the results of other studies, such as Okuhara et al.,
Mohammadi et al., and Soltani et al.l323037]

Our results also revealed a decrease in the mean scores
of response costs and rewards after the educational
intervention in the intervention group. These results
are in line with those of the study Mohammdi et al.
This indicates that women, after reducing perceived
barriers (financial cost), increased their motivation to
engage in preventive behavior.™ These results are
in line with those of the study conducted by Thrul
et al., showing that adolescents” motivation to adopt
smoking-preventive behaviors would increase as a result
of understanding the barriers and reducing the costs."*’!
Our results are also consistent with those obtained by
Maseudi et al. reporting the effectiveness of reduced
response cost in increasing the intention to adopt skin
cancer-preventive behaviors in students following
education.®!

The results also indicated that students” understanding
of the ineffectiveness of perceived barriers (i.e., time and
financial cost) in preventive behaviors makes them more
motivated to adopt these measures. Moreover, it was
revealed that receiving less internal and external rewards
for maladaptive behaviors (i.e., nonprevention) leads to
a higher possibility of preventive behavior execution.

In the present study, it was aimed to familiarize the
students with the risk factors leading to adopting risky
behaviors resulting in osteoporosis development to
motivate this group to refrain from such behaviors,
thereby protecting them against this disease. Based on
the results of the current study, a significant difference
was observed in the mean score of fear in the intervention
group, compared to that in the control group after the
intervention.

Khiyali et al. revealed that by increasing fear, women’s
motivation and intention to perform Pap smear as a
preventive measure of cervical cancer would increase.!
In another study carried out by Maseudi et al., it was
shown that the increased fear in students enhanced their
intention of adopting protective behaviors with regard
to sunlight exposure.!

According to the studies, as soon as students feel
threatened with a harmful vulnerable health threat,
they develop a fear of getting sick. As a result, they feel
capable of and motivated to modifying the suggested
improper behaviors. In the present study, the findings
indicated a significant increase in the mean score
of protection motivation in the intervention group
following the educational intervention. This finding was
indicative of the effectiveness of this theory in preventing
osteoporosis in the intervention group. It should be noted
that the results of this study are in agreement with those
obtained by Morowatisharifabad et al.,*", Hadi®! and
Maseudi et al.*®!

It was revealed that training osteoporosis-preventive
behaviors (i.e., calcium intake, physical activity,
and sunlight exposure) had a positive effect in the
intervention group 2 months after the intervention. In
this regard, the participants had low physical activity
before the intervention; however, following the
intervention, physical activity reached a moderate level
in about half of the cases as a result of the increase in the
perceived sensitivity.

These results are consistent with those obtained by
Mousaviasl et al. and Mahmoodi et al., They reported an
increase in the mean score of students’ physical activity
post intervention and an increase in physical activity
behavior in women of reproductive age after a health
belief model-based intervention in their studies.!'**
Also Sanaeinasab et al. and Morseth et al. and Jeihooni
et al. ¥ reported that education had a significant effect
on increasing physical activity behavior in students after
intervention. Contrary to the findings of the present study,
Kasper et al. reported an optimal level of physical activity
in adolescents before the intervention.™ The reason for
this discrepancy could be the attitude toward physical
activity and lack of equipped sports grounds for females.
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The students investigated in this study could not
have proper physical activities owing to the cultural
differences and religious prejudices prevalent in the
region under research despite their increased sensitivity
toward this issue as a result of receiving education.
The results of the current study showed a significant
difference between the intervention and control groups
in terms of sunlight exposure after the educational
intervention. This finding is in line with the results of
the studies investigating adolescents.!3*!

In addition, although the calcium intake of three-quarters
of the participants in the intervention group was at a
highly unfavorable level before the intervention, due to
the increase in mean self-efficacy, a favorable condition
was observed in this variable in almost half of the
participants after the intervention. This result is in line
with that of Shobeiri et al. reporting an increase in calcium
intake in women after the intervention.!

However, the results of the present study are not consistent
with those obtained by Shojaeizadeh et al., revealing a
decrease in calcium intake in the healthy participants
3 months after the implementation of the health belief
model-based intervention.*! The discrepancies among
the results of studies are indicative of the involvement
of various factors in the nutritional status, such as
age (playing an important role in educability), economic
and social status, and indigenousness of some diets.
Finally, it can be concluded that education alone does not
effectively change or maintain behavior. Therefore, it is
vitally important to choose the right strategy for training
life-preventing behaviors, especially for adolescents,
which were considered in this study. This study is the
selection of the minimum appropriate sample size to
evaluate behavior change based on valid books. The
results of this study can be effective in designing and
implementing subsequent interventions to promote
health, quality of life and prevent osteoporosis, which
has been a silent epidemic of the present age. According
to the important role of the family in promoting health
through lifestyle changes, research can be conducted at
the family level as the target community.

Limitation and suggestion

The limitations of the current study were the lack
of long-term follow-up to determine the persistence
of health behavior in students. Moreover, since the
data were collected based on a self-administered
questionnaire, the results would be effective in case the
students have provided accurate answers. It is suggested
for institutionalization behavioral changes in this age
group; health and educational officials should design
appropriate interventions and provide coherent planning
to provide the students and their parents with persistent
education inducing behavior modifications.

Conclusion

The results of the present study revealed that designing
and implementing educational programs based on a health
model (e.g., PMT) can have a significant effect on the level
of students” knowledge and performance. Accordingly,
following the educational course, the students understood
the severity and sensitivity of the issue and decreased
financial and nonfinancial costs (i.e., time and effort)
and maladaptive behavior rewards. Moreover, they
witnessed an increase in their confidence and ability level
to adopt preventive behaviors. As a result, they attained
enhanced motivation to perform self-care behaviors and
preventive strategies. Nevertheless, given the short-term
persistence of the effect of education (disappearing after a
few months), to institutionalize behavioral changes in this
age group, health and educational officials should design
appropriate interventions and provide coherent planning
to provide the students and their parents with persistent
education inducing behavior modifications.
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