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ABSTRACT This study was conducted to determine the impact of education using the Health Belief Model on 
preventing osteoporosis among female students. This interventional study (quasi-experimental) was performed 
on 45 female students aged 15–16 years old who resided in a town near Tehran. The females participated in a three-
week educational programme based on the Health Belief Model. The data collection instrument was a validated 
and reliable questionnaire in five sections: demographics, knowledge, Health Belief Model constructs, physical 
activity and consumption of foods containing calcium. The mean scores of students’ knowledge were significantly 
different before and after the educational intervention (P < 0.05). The mean scores of some Health Belief Model 
structures changed significantly after the intervention (P < 0.05). Also post-intervention, physical activity increased 
(P = 0.041) but calcium intake did not. The use of an educational intervention on osteoporosis seems to improve 
knowledge and health beliefs and may positively impact physical activity–related behaviour.

فعالية التثقيف باستخدام نموذج المعتقدات الصحية في الوقاية من هشاشة العظام لدى الطالبات
هرمز سنائي نسب، رضا توكلي، على أكبر كريمي زارجي، زهرا حاجي أميني، أسماء فرخيان، فاطمة رحمتي نجاركلايي

الخلاصـة: أجريت هذه الدراسة بهدف تحديد أثر التثقيف باستخدام نموذج المعتقدات الصحية على الوقاية من هشاشة العظام لدى الطالبات. وقد أجريت 
هذه الدراسة التدخلية )شبه التجريبية( على 45 طالبة تتراوح أعمارهن بين 16-15 عاما من القاطنات بمدينة بالقرب من العاصمة طهران. وقد شاركت الطالبات 
في برنامج تثقيفي يستمر ثلاثة أسابيع قائم على نموذج المعتقدات الصحية. وكانت أداة جمع البيانات عبارة عن استبيان يتسم بالموثوقية وبالتحقق من صحته، 
ويتألف من خمسة أقسام: السمات السكانية، المعارف، البنى الأساسية في نموذج الاعتقادات، والنشاط البدني، واستهلاك الأطعمة المحتوية على الكالسيوم. 
وكان متوسط أحراز معارف الطلاب مختلفاً بقدر كبير قبل إتمام التدخل التثقيفي عن ما هي عليه بعد إتمامه (P < 0.05). وتغير متوسط الدرجات لبعض هياكل 
. كما زاد النشاط البدني بعد التدخل  ولكن بدون زيادة في استهلاك الكالسيوم. ويبدو  نموذج المعتقدات الصحية بقدر كبير بعد التدخل 

أن استخدام تدخل تثقيفي حول هشاشة العظام يزيد من المعارف والمعتقدات الصحية، وقد يترك أثراً إيجابياً على السلوك المرتبط بالنشاط البدني.

Efficacité d’un programme éducatif fondé sur le modèle des croyances relatives à la santé pour prévenir 
l’ostéoporose chez des lycéennes

RÉSUMÉ La présente étude a été menée pour déterminer l’impact d’un programme éducatif utilisant le modèle des 
croyances relatives à la santé sur la prévention de l’ostéoporose chez des lycéennes. Cette étude interventionnelle (quasi-
expérimentale) a été menée auprès de 45 lycéennes, âgées de 15 ou 16 ans, résidant dans une ville proche de Téhéran. 
Les jeunes filles ont participé à un programme éducatif de trois semaines, fondé sur le modèle des croyances relatives 
à la santé. Les données ont été recueillies à l’aide d’un questionnaire validé et fiable, comportant cinq sections : les 
caractéristiques démographiques ; les connaissances ; les concepts du modèle des croyances relatives à la santé ; 
l’activité physique ; et la consommation d’aliments riches en calcium. S’agissant des connaissances, la différence entre 
les scores moyens des lycéennes avant et après l’intervention éducative était significative (p < 0,05), de même que pour 
les concepts du modèle des croyances relatives à la santé (p < 0,05). Le niveau d’activité physique était supérieur après 
l’intervention, mais l’apport en calcium n’avait pas augmenté (p = 0,041). L’utilisation d’une intervention éducative sur 
l'ostéoporose semble améliorer les connaissances ainsi que les croyances relatives à la santé, et peut avoir des effets 
positifs sur le comportement lié à l’activité physique.



 المجلد التاسع عشرالمجلة الصحية لشرق المتوسط
العدد الإضافي 3

S39

Introduction

Osteoporosis is a global health issue 
along with heart disease, stroke, diabetes 
and cancer and takes up many financial 
resources for prevention and treatment 
[1,2]. It affects more than 75 million 
people worldwide and, according to the 
US Department of Health and Human 
Services, will affect more than 10 million 
women by 2020 if efforts to prevent it 
are ineffective [3]. 

There is a significant difference in 
the prevalence of osteoporosis among 
different countries. Among the coun-
tries of the WHO Eastern Mediter-
ranean Region, osteoporosis is a health 
priority. The incidence of osteoporosis 
and osteopenia among Iranian women 
and men was found to be 32.4% and 
9.4% respectively [4]. In a study by 
Salehi et al. (2009) on Iranian women 
under 50 years old, 49.6% of the female 
population were found to have low 
bone mass [5]. In the general popu-
lation, the levels of osteoporosis and 
osteopenia in the Islamic Republic of 
Iran were 22.2% and 59.9%, respec-
tively. The level of osteoporosis is less 
than that in Pakistan with 55% [6], 
Turkey with 27%–33.3% [7], Morocco 
with 31%, Egypt with 28.4%, Bahrain 
with 27.1%, Kenya with 24.5%, Saudi 
Arabia with 23%–24% and also less 
than United Arab Emirates with 2.5%  
osteoporosis [8].

Osteoporosis prevalence is higher 
in females than males [9]. Most bone 
mass density and content in girls is 
formed between 11 and 14 years of age 
[10]. Therefore, more attention should 
be paid to this age group. Maximizing 
bone mass along with lifestyle factors 
such as calcium intake and physical 
activity are considered as modifiable 
factors in the prevention of osteoporo-
sis [11].

Curative and preventive schedules 
for osteoporosis by health education 
and promotion programmes are ef-
fective and cheap ways of increasing 

knowledge and skills needed to estab-
lish behavioural changes like increasing 
calcium intake and physical activity, two 
of the known variable factors preventing 
osteoporosis [12].

The Health Belief Model was first 
introduced in the early 1950s and 
updated in the 1980s. It is one of the 
theoretical models that explain factors 
influencing healthy behaviour [13]. It is 
also the most widely applied theoretical 
framework for evaluating osteoporosis 
health beliefs and behaviour [14].

Several studies have already been 
conducted on osteoporosis-preventing 
interventions using the Health Belief 
Model in most of which health be-
liefs and knowledge improved after 
the intervention, such as the studies 
by Chan et al. (2007) [15] on young 
adults, Turner et al. (2004) [16] on 
middle-aged women and Hazavehei et 
al. (2007) on Iranian secondary-school 
girls [17]. 

With the recent increase in wom-
en’s life expectancy, the incidence of 
this disease will grow, and girls are a key 
target group in preventive interven-
tion. This study was conducted with 
the purpose of showing the effects of 
Health Belief Model–based education 
on the promotion of osteoporosis-
preventing behaviour among female 
students.

Methods

Study design and sample
In this quasi-experimental pre- and 
post-intervention study, 48 female stu-
dents were recruited (three dropped 
out) from two high schools in mu-
nicipality district 1 of Tehran through 
cluster random sampling. District 1 
is located in the north of Tehran, and 
Mahallati section is in the centre of 
district 1. The local ethics review com-
mittee of Baqiyatallah University of 
Medical Sciences approved the study 
protocol. All participants gave written 
informed consent before participation.

Inclusion criteria
Participants were 15–16 years old, had 
no risk factors for osteoporosis and 
complications of this condition, were 
willing to participate in study and had 
no limitations in physical movement 
and diet.

Study instruments and 
measures
The method of data collection was 
by self-administrated questionnaire 
containing five parts and 74 questions 
comprising the following:

•	 personal information (9 questions)

•	 knowledge (16 questions)

•	 Health Belief Model constructs (43 
questions)

•	 physical activity (6 questions)

•	 and one multiple choice checklist on 
calcium intake.

Validity
For establishment and formalization of 
content validity, the questionnaire was 
given to 15 experts in the fields of health 
education, social medicine, rheumatol-
ogy, nutrition, nursing and epidemiol-
ogy, and their critical comments were 
taken into account.

Reliability
The questionnaire was given to 16 stu-
dents who had the same backgrounds. 
The forms were filled out, and Cron-
bach’s coefficient for each section was 
calculated at more than 0.7, which is 
acceptable.

Eight questions were edited in 
the knowledge section and two were 
deleted. In the Health Belief Model 
constructs section, five questions were 
edited; and seven questions investigat-
ing barriers to physical activity were 
deleted.

Scoring
In the knowledge part of the question-
naire, every correct and wrong answer 
was given 1 and 0 points respectively. 
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Therefore, the total score appointed 
for this part was between 0 and 48, and 
the mean score was divided into three 
categories: weak (< 50%), moderate 
(50%–75%) and good (> 75%).

For analysing the Health Belief 
Model constructs section of the ques-
tionnaire, a five-point Likert scale  was 
used. The mean score for different parts 
was categorized as weak (< 50%), mod-
erate (50%–75%) or good (> 75%).

In the physical activity part, the 
physical activity of the teenage girls 
was calculated by adding the amount 
of weight-sustaining activities, endur-
ance activities plus walking in minutes 
in the period of a week. This was then 
converted to hours per week; and the 
average amount of physical activity 
was calculated and categorized as low 
(< 5 hours per week), medium (5–7.5 
hours per week) or high (> 7.5 hours 
per week) [18].

A table with a list of foods con-
taining calcium was presented to the 
participants; since the aim of the study 
was to affect calcium intake behaviour 
and beliefs and physical activity, daily 
and weekly amount of consumption 
of foods containing calcium, such as 
dairy produce, were recorded, and the 
amount of intake calcium per 100 grams  
of food intake was calculated based on 
the nutrition combination table and the 
participants’ self-reports.

To calculate the average calcium 
intake of teenage girls from the calcium 
intake questionnaire, reliable academic 
books and charts that showed the 
amount of calcium in each food type 
per gram were used. Then, to calculate 
the mean of the individual daily calcium 
intake the amount of calcium in each 
food was multiplied by its consumption 
frequency [19].

Afterwards, the obtained value was 
multiplied by the number of intakes. 
Therefore, the average calcium intake 
from food sources in addition to cal-
cium supplement pills and syrups was 
calculated.

A week before and one month after 
the intervention, the questionnaires 
were filled out by the students in the 
presence of the investigator.

Intervention
Three group sessions of 60 minutes per 
week.

Teaching method
Lecture, question and answer, brain-
storming, group discussion with pam-
phlets about the role of nutrition and 
physical activity in disease prevention 
and a booklet on osteoporosis.

The content of educational 
sessions
Definition, statistics, costs and side-
effects of osteoporosis; risk factors for 
the disease; symptoms, diagnosis and 
treatment; emphasis on preventive 
factors, especially the role of foods con-
taining calcium and physical activity; 
calculation of daily calcium intake; and 
exercises promoting bone density.

Analysis
Data were analysed with SPSS, version 
15, and the paired-sample t-test was 
used to compare mean scores before 
and after the intervention. Pearson’s 
correlation was used to analyse the rela-
tionship between variables.

Results

In this study, 48 female high school 
students aged 15–16 participated in the 
educational intervention. Three of them 
left the study during the intervention or 
after the test (Table 1). Table 1 presents 
the subjects’ demographic information. 
Three subjects were excluded from the 
study as they had missed more than one 
session and were reluctant to contribute 
in the intervention and post-testing.

With respect to knowledge the 
results showed that before the educa-
tional intervention the level of knowl-
edge of only one of the subjects was 
good (2.2%), that of 19 was medium 

(39.6%) and that of 28 was low (58.2%) 
while afterwards knowledge of 15 of the 
subjects was medium (33.3%) and that 
of 30 subjects was good (66.7%); and 
no-one with a low level was reported. 
According to Table 2, the average 
knowledge scores about osteoporosis 
in both tests (pre- and post-test) were 
22.91 (SD 4.3) and 37.91 (SD 5.01), 
and the results of the paired t-test indi-
cated a significant difference between 
them before and after the education (P 
< 0.001).

Also the results showed that, before 
the intervention the score of perceived 
susceptibility of seven subjects was 
evaluated as good (15.6%), 24 subjects 
as medium (53.3%) and 14 subjects as 
poor (31.1%); however, after the inter-
vention these results were 20 subjects 
(45.5%), 21 subjects (47.7%) and 3 
subjects (4.8%), respectively (one sub-
ject was missing). According to Table 2, 
the paired t-test conveyed a significant 
difference between the scores of per-
ceived susceptibility, and the mean 
before the intervention was 17.46 (SD 
2.57) and after 19.73 (SD 2.65) (P < 
0.001).

Before the intervention good knowl-
edge of the severity of osteoporosis was 
perceived by nine subjects (20%), me-
dium by 25 subjects (55.6%) and poor 
by 11 subjects (24.4%); this changed 
after the intervention to 16 subjects 
(35.6%), 20 subjects (44.4%) and 5 
subjects  (11.1%), respectively. The 
mean of the perceived severity scores in 
pre- and post-intervention were 21.95 
(SD 4.28) and 23.20 (SD 4.63), re-
spectively, which showed no significant 
difference according to the paired t-test. 
(P = 0.076).

On perceived benefits of calcium 
intake before the intervention, 33 of 
the subjects had a good score (73.3%), 
12 subjects a middle score (26.7%) 
and none of the samples had a poor 
understanding of the issue; however 
after the intervention these scores 
reached 35 subjects (83.3%) and 7 
subjects (16.7%), respectively (three 
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students were missing). As shown in 
Table 2, the paired t-test did not suggest 
any significant difference among per-
ceived benefits scores, the mean being 
9.33 (SD 1) before the intervention and 
after 9.38 (SD 0.98) (P = 0.75).

Before the intervention, the per-
ceived benefits of physical activity of 27 
subjects was good (57.4%), of 18 subjects 

(38.3%) was medium and of only two 
subjects  was poor (4.3%) while these 
numbers after the intervention were 31 
subjects (72.1%), 11 subjects (25.6%) 
and 1 subject (2.3%), respectively. As 
shown in Table 2, the mean of perceived 
benefits of physical activity before the in-
tervention was 13.04 (SD 1.87) and after 
the intervention was 13.61 (SD 1.65); 

and the paired t-test showed this differ-
ence as insignificant (P = 0.058).

Before the intervention, 30 of the 
subjects had low knowledge of barriers 
of calcium intake (65.2%), 15 subjects 
had a middle score (32.6%) and only 
one subject had a high score (2.2%) 
whereas these scores after the interven-
tion were 30 subjects (68.2%) and 14 
subjects  (31.8%) respectively; there 
was no one with high amount of barri-
ers. As seen in Table 2, the mean scores 
of perceived barriers to calcium intake 
pre- and post-intervention were 8.66 
(SD 2.78) and 8.19 (SD 2.53); the 
paired t-test presented this difference as 
insignificant (P = 0.187).

Prior to the education, 13 subjects 
had low knowledge of barriers of physi-
cal activity (28.3%), 25 subjects with 
middle (54.3%) and eight subjects  with 
high knowledge of barriers (17.4%); 
however, these scores after the inter-
vention were 20 subjects (48.8%), 19 
people (46.3%), and 2  subjects (4.9%), 
respectively. As seen in Table 2, the 
means of the scores of perceived barri-
ers of physical activity in pre- and post-
intervention were 27.82 (SD 7.48) and 
23.30 (SD 7.31), respectively, and the 
paired t-test indicated a significant dif-
ference between the means pre- and 
post-intervention (P < 0.001).

Self-efficacy of calcium intake of 
the participants before the interven-
tion was as 18 subjects at good level 

Table 1 Demographic characteristics of subjects

Variable No. (total) %

Field of education

Human sciences 12 25

Experimental science 12 25

Mathematics 24 50

Job of father

Employee 24 50

Private 10 20.8

Retired 14 29.2

Educational level of father a

Secondary 1 2.1

High school 1 2.1

Diploma 11 22.9

Academic 35 72.9

Educational level of mother

Illiterate 1 2.1

Primary 0 10.3

Secondary 5 16.7

Incomplete high school education 8 54.2

High school diploma 26 54.7

University degree 8 16.7

Three students were excluded from the study. 
aNo fathers had less than secondary education. 

Table 2 Difference in the participants' knowledge and health belief model constructs before and after the intervention

Variable Before intervention After intervention P-value t-value 

Mean (SD) Mean (SD)

Knowledge 22.91 (4.30) 37.91 (5.01) < 0.001 13.997

Perceived susceptibility 17.46 (2.57) 19.73 (2.65) < 0.001 5.929

Perceived severity 21.95 (4.28) 23.20 (4.63) 0.076 1.825

Perceived benefits of calcium 9.33 (1.00) 9.38 (0.98) 0.321 0.750

Perceived benefits of physical activity 13.04 (1.87) 13.61 (1.65) 0.058 1.947

Perceived barriers of calcium 8.66 (2.78) 8.19 (2.53) 0.187 1.343 

Perceived barriers of physical activity 27.82 (7.48) 23.30 (7.31) < 0.001 5.753

Self-efficacy of calcium 18.85 (5.43) 21.34 (4.85) < 0.001 4.44

Self-efficacy of physical activity 15.11(3.29) 16.62(2.51) < 0.001 5.02

SD = standard deviation.
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(37.5%), 22 subjects middle (45.8%) 
and 8 subjects  low (16.7%) while these 
numbers after the intervention were 21 
subjects (48.8%), 18 subjects (41.9%) 
and 4  subjects (9.3%), respectively. The 
means of the self-efficacy of calcium 
intake pre- and post-intervention were 
15.11 (SD 3.29) and 16.62 (SD 2.51), 
respectively; paired t-test indicated this 
difference as significant (P = 0.000) 
(Table 2)

Self-efficacy of physical activity of 
seven subjects (14.9%) was good, 13 
subjects (27.7%) middle and 27 sub-
jects  (57.4%) low but after the interven-
tion they were figured out as 10 subjects 
(23.8%), 21 subjects (50%) and 11 sub-
jects  (26.2%), respectively. Mean self-
efficacy score before the intervention 
was 18.85 (SD 5.43) and after 21.34 
(SD 4.85); paired t-test showed this 
difference to be significant (P = 0.000).

The physical activity of 24 subjects 
before the intervention was severe 
(34.8%), 6 subjects had middle (13%) 
and 16 had low activity (52%), how-
ever, these scores reached 24 subjects 
(55.8%), 12 subjects (27.9%) and 7  
subjects (16.3%) after the education. 
The mean number of hours spent on 
physical activity  per week pre- and 
post-intervention were 7.83 (SD 3.89) 
and 9.07 (SD 3.89), respectively, and 
paired t-test showed the difference as 
significant (P = 0.041).

The mean calcium intake of 20 of 
the subjects was at a desirable level 
(41.7%), 22 subjects middle (45.8%) 
and 6 subjects  low (12.5%), and af-
ter the intervention was 23 subjects 
(51.1%), 19 subjects (42.2%) and three 
subjects  (6.7%), respectively. The mean 
of calcium intake in pre- and post-tests 

was 1354.49 (SD 581.58) and 1473.87 
(SD 581.58) mg/day, and paired t-test 
showed this difference as insignificant 
(P = 0.142) (Table 3).

Discussion

The significant increase in students’ 
knowledge after the intervention was 
similar to that found in the results of 
studies conducted by Nejati et al. among 
high school students in central Tehran 
[20], Chan et al. in Hong Kong [21] and 
Piaseu et al. in Thailand among young 
nurses [22]. Before the intervention, 
perceived susceptibility scores of the 
participants was moderate. Piaseu et al., 
Hazavehei et al. and Ghaffari et al. [23] 
suggested that educational intervention 
increased perceptive susceptibility in 
young girls. Thus it is prudent to provide 
the necessary education about osteopo-
rosis to female Iranian adolescents.

In this study, the perceived severity 
level was moderate before the interven-
tion in more than half of the teenage 
girls and did not statistically change as 
shown after it. This finding was con-
sistent with the reports of Tussing and 
Chapman [24] but different from the 
findings of Hasavehei et al.

Therefore, it seems we need stronger 
interventions such as educational films 
about the side-effects of osteoporosis 
and perhaps talks by osteoporosis pa-
tients. 

Perceived benefits of calcium intake 
and physical activity were high both 
before and after the intervention, as also 
reported by Torshizi et al. among post-
menopausal woman [25]; however, 
Piaseu et al., Hazavehei et al., Ghaffari 
et al and Tussing and Chapman found 

that intervention significantly increased 
perceived benefits of calcium intake and 
physical activity. The difference could 
have resulted from the fact that in the 
current study, the level of perceived 
benefits of the sample was high before 
intervention.

In this study, the majority of the 
teenagers were in the group “low 
perceived calcium intake barriers”. 
However the intervention resulted in 
a non-significant decrease in barriers 
(P = 0.187); Tussing and Chapman 
and Zhang [26] reported the same 
finding as probably due to unhealthy 
habits and family nutrition. Studies by 
Ghaffari et al. and Torshizi disagree 
with the present study which could be 
explained regarding the different places 
of the studies and type of the performed 
intervention.

When woman are interested in 
increasing their calcium intake, per-
ceived barriers often appear to prevent 
them from calcium intake [27]. Future 
research should clarify the barriers to 
calcium intake and identify approaches 
to support healthy eating.

Regarding perceived physical activ-
ity barriers, most girls belonged to the 
group with a medium level of barriers 
while after the intervention they mostly 
belonged to the group with a low level 
of barriers. This reduction was statisti-
cally significant, indicating that teenage 
girls could overcome perceived physical 
activity barriers. The same findings have 
also been reported by Hasavehei et al, 
Piaseu et al. and Franko et al. [28]. Ac-
cording to Ziccardi et al., these barriers 
were possibly belief-based and were re-
duced by education [29]. Zhang found 
that education could not change the 

Table 3 Difference in calcium intake and physical activity of participants before and after the intervention

Variable Before intervention After intervention P-value t-value 

Mean (SD) Mean (SD)

Calcium intake (mg) 1354.49 (581.58) 1473.87 (681.42) 0.142 1.497

Physical activity (hours/week) 7.83 (3.89) 9.08 (4.38) 0.04 2.111 

SD = standard deviation.
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physical activity barriers, though the 
subjects were young.

Similar to a study published by Ba-
heiraei et al. [30], the results of this study 
showed that calcium intake self-efficacy 
was medium in the majority of girls 
before intervention. After intervention, 
calcium intake self-efficiency increased 
to a desirable level and this was statisti-
cally meaningful. (P < 0.001)This result 
was similar to the findings of Tussing 
and Chapman, Piaseu et al., Jung [31], 
and Chan and Rodsik et al. In contrast 
to the results of the present study, in 
Nieto-Vàzquez’s study, the educational 
intervention had no effect on women’s 
self-efficacy.

Before the intervention, teenage 
girls’ physical activity self-efficacy was 
poor, which reached a middle level after 
the intervention: a significant increase 
(P = 0.000). A statistically meaningful 
increase also was shown in physical 
activity. Hsieh et al. found self-efficacy 
a better predictor of engaging in os-
teoporosis preventive behaviour [32]. 
Results of a study by Gammage et al. 
suggested the role of physical activity, 
self-efficacy and health motivation in 
doing vigorous physical activity among 
women [33].

Our intervention significantly 
increased physical activity behaviour 
hours per week from 7.83 to 9.08 
among girls (P = 0.041), as also report-
ed by Hazavehei et al. and Nakatani et 
al. [34]. In contrast to our study’s re-
sults, the effect of education in Sedlak’s 
study  on women did not indicate any 
significant increase of weight-bearing 
exercises.

The amount of calcium intake by 
teenage girls before the intervention 
was at a medium level which was in ac-
cordance with the results of Sharma et 
al.’s study, yet in Jalili et al.’s study [35]. 
However, this balanced amount can 
be due to the modifying factors beside 
the other perceptions such as finan-
cial status, as well as the calcium intake 
evaluation method used in the present 
study which was from both milky and 
non-milky resources.

In our study, calcium intake in-
creased by 119.38 mg after the inter-
vention. Similar to the results of the 
present study, in Sedlak et al.’s study the 
educational intervention on three differ-
ent groups of women did not lead to any 
significant increase in calcium intake.

In contrast, our findings differed 
from the results of the studies con-
ducted by Hasavehei et al., Nakatani et 
al. and Laslett et al. among adults aged ≥ 
50 years old and Babatunde et al. among 
older adults [36]. The difference could 
be due to the difference in evaluation 
methods of calcium intake or the effect 
of culture and the age of the participants.. 
However, other behavioural change 
models can be employed in this regard; 
for example, in studies conducted by Lv 
et al. [37] and Monios et al. [38], theory-
based interventions based on theory of 
planned behaviour effectively increased 
dietary calcium and vitamin D intake. 

Limitations
The validity and reliability of the ques-
tionnaire used in the present study 
needs further psychometric evaluation. 
Figures illustrating consumption of 
foods containing calcium was based 

on the participants’ self-report, which 
could be different from their actual food 
consumption. This fact is also true about 
their physical activity. The absence of a 
control group in order to compare to 
the results of experimental group was 
another limitation of the study. Due to 
the short period of the study’s duration, 
determining the effect of the applied 
intervention in long run is not possible.

Conclusion

In conclusion, considering the fact that 
the Health Belief Model had a posi-
tive impact on increasing knowledge, 
perceptions and self-efficacy in teenage 
girls and improved preventive behav-
iour to combat osteoporosis, this study 
could be used as a model for promoting 
a healthy lifestyle in order to prevent 
diseases associated with old age. Further 
studies should have more comprehen-
sive interventions on the structures of 
calcium intake benefits and barriers and 
use other behavioural change theories. 
It is advised that researchers explain so-
cial and behavioural barriers in calcium 
intake in different cultural contexts.
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