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ABSTRACT Although osteoporosis is a preventable disease affecting millions of people, public 
awareness remains low. This study used a pretest–posttest quasi-experimental design to explore 
osteoporosis knowledge among adolescent female students in Jordan. A questionnaire was 
administered to 148 students recruited from a secondary school in the city of Irbid before and after 
a series of health education sessions based on the health belief model. A significant increase in 
overall scores for osteoporosis knowledge was seen (mean score pretest = 24.1 and posttest = 29.8, 
P < 0.001). Further research geared toward the follow-up of attained knowledge and behavioural 
change over time is greatly needed.

ل العظام بين طالبات المدارس في الأردن لْخُ َ المعارف حول تخَ
لبنى أبو شيخة، سهى عمران، لمياء بروق

 ￯يها والتي تصيب ملايين الناس فإن الوعي لد ل العظام من الأمراض التي يمكن توقّ لْخُ َ الخلاصـة: رغم أن تخَ
الاختبار  وبعد  قبل  تجريـبي  شبه  تصميماً  الدراسة  هذه  في  الباحثان  استخدم  وقد   . ضئيلاً لايزال  حولها  الناس 
الاستبيانات  الباحثان  ع  وزِّ وقد  الأردن.  في  والطالبات  المراهقات  بين  العظام  ل  لْخُ َ تخَ حول  المعارف  لاستقصاء 
على 148 طالبة ممن اختارهن الباحثان من المدارس الثانوية من مدينة إربد، وذلك قبل وبعد سلسلة من الحصص 
دُّ به في الأحراز الإجمالية  تَ عْ التثقيفية المرتكزة على نموذج المعتقدات الصحية. وقد لاحظ الباحثان حدوث ازدياد يُ
ل العظام (فقد كان وسطي الأحراز قبل الاختبار 24.1 وبعده 29.8 بقيمة احتمال P أقل من  لْخُ َ للمعارف حول تخَ
تتغير  التي  السلوكية  والتغيرات  لة  المحصَّ المعلومات  لمتابعة  البحوث  من  المزيد  بإجراء  الباحثان  ويوصي   .(0.01

بمرور الوقت.

Connaissances sur l’ostéoporose chez les jeunes filles scolarisées en Jordanie

RÉSUMÉ Bien que l’ostéoporose soit une maladie évitable qui touche des millions de personnes, la 
population y est toujours peu sensibilisée. Cette étude a suivi une structure quasi-expérimentale pré-
test–post-test pour analyser les connaissances de cette maladie chez des adolescentes scolarisées en 
Jordanie. Un questionnaire a été remis à 148 élèves recrutées dans un établissement d’enseignement 
secondaire de la ville d’Irbid avant et après une série de séances d’éducation sanitaire fondées 
sur le modèle des croyances relatives à la santé. On a observé une augmentation significative des 
scores généraux en matière de connaissances sur l’ostéoporose (score moyen pré-test = 24,1 et 
post-test = 29,8, P < 0,001). Une intensification de la recherche axée sur le suivi des connaissances 
acquises et sur le changement comportemental avec le temps est plus que nécessaire.
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Introduction

Osteoporosis is characterized by decreased 
bone density leading to a higher susceptibil-
ity to strains and fractures [1–10]. Although 
it is a preventable disease, osteoporosis af-
fects an estimated 25 million people world-
wide, leading to 1 million fractures, 40 000 
annual deaths and health costs of billions of 
dollars [4–6]. An estimated 1 in 2 women 
and 1 in 8 men over the age of 50 years will 
have osteoporosis-related fractures in their 
lifetime [3,6]. 

Public awareness of osteoporosis re-
mains low, especially in less-developed 
countries. Health education programmes 
have been shown to be effective in improving 
knowledge and awareness among the public 
[1,5,7–10] and in retaining the knowledge 
over time [8,9]. Nonetheless, researchers 
have emphasized that osteoporosis educa-
tion programmes seldom change beliefs 
and behaviours [1,4,5]. Schools can be one 
of the best venues for increasing knowl-
edge of osteoporosis and inducing lasting 
behavioural change during adolescence, the 
period of peak bone density [9,11–13]. 

Jordan is currently in a stage of epidemio-
logical transition, represented by increasing 
numbers of females entering peak child-
bearing years, a growing elderly population, 
the majority of whom are women, and a lack 
of health care services for postmenopausal 
women [14]. Studies on osteoporosis in Jor-
dan have been limited, mainly focusing on 
exploring osteoporosis risk factors and its 
prevalence in Jordanian society, especially 
among middle-aged women. The reported 
prevalence of osteoporosis in Jordan ranges 
from 13% to 44% [15,16]; these research-
ers have recommended increasing public 
awareness and implementing intensive 
screening programmes as effective means 
of preventing and managing osteoporosis in 
Jordanian society. 

Considering the limited studies focusing 
on osteoporosis in Jordan, the purpose of 
this study was to assess osteoporosis knowl-
edge among adolescent female Jordanian 
school students. The study could serve as 
the basis for developing and implementing 
future health promotion programmes geared 
towards Jordanian youth.

Methods

A pretest–posttest quasi-experimental 
design was used to assess osteoporosis 
knowledge among adolescent female school 
students in Jordan before and after a series 
of health education sessions. The theoretical 
basis for the health education programme 
was the health belief model, which hypoth-
esizes that the perceived threat of a disease 
(severity and susceptibility) and perceived 
benefits of the treatment can induce behav-
ioural change [8,17–19]. 

Sample and setting

The study was conducted at a major second-
ary school for girls located in the city of Irbid 
in the northern part of Jordan. This school 
has 23 class sections, 727 students and 57 
teachers. The school is well-equipped with 
rooms appropriate for conducting educa-
tional sessions for students and with audio-
visual aids (e.g. television, video cassette 
recorder, overhead projector). A conven-
ience sample of 148 female school students 
in the 11th grade was used. 

Data collection

A 12-item questionnaire was developed 
for this study after an extensive literature 
review. The questionnaire had a multiple-
choice format in which the student was 
instructed to choose the correct answer from 
a group of answers. The questionnaires 
were scored based on correct answers and 
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given a score out of 54 in the pre- and post-
test. It assessed knowledge of: osteoporosis 
prevalence and risk factors; manifestations, 
diagnosis and treatment; and nutritional 
prevention and calcium-rich foods. Internal 
consistency reliability of the questionnaire 
was 0.49. Content validity was established 
by a panel of 3 nursing faculty members. 

Permission to conduct the study was 
obtained from the Jordan University of 
Science and Technology Human Research 
Committee, the Ministry of Education of-
fice in Irbid and the school principal. Con-
sent was obtained from the participants 
before starting the sessions. Participation 
in this study was voluntary and the results 
were reported in aggregate form to avoid 
personal identification.

After permissions were obtained, the 
school principal, teachers and research-
ers collaborated on preparing the sessions. 
Over a period of 6 weeks in 2002, a re-
searcher (L.B.) gave a series of 6 lectures 
about osteoporosis. Initial assessment of 
osteoporosis knowledge was made after 
students had attended a general osteoporo-
sis lecture. The first 3 lectures represented 
the pretest component and were followed 
by 3 posttest lectures that focused on areas 
of osteoporosis knowledge where students 
showed weakness, after which students 
took the knowledge test a second time. Each 
lecture lasted 45 minutes and the content 
included manifestations of osteoporosis, 
risk factors, complications and preven-
tive measures. Each lecture started with a 
theoretical component that incorporated 
active interactions with students, while at 
the end of the session, time was allowed 
for questions and comments. Osteoporosis 
pamphlets were distributed to the students 
at each lecture. 

The questionnaire on osteoporosis 
knowledge was given to the students before 
the sessions (pretest) and repeated after the 

intervention on the same students (post-
test). The maximum score on the test was 
54. These scores were converted to overall 
percentages, then the percentage of correct 
answers in the pretest was compared to 
the percentage of answers in the posttest. 
P-values were calculated for the overall 
percentage. Then the overall mean score 
for the pretest was compared to the overall 
mean score of the posttest. 

Results

The sample consisted of 148 female stu-
dents, age range 16–18 years. 

Pretest and posttest analysis revealed a 
significant overall increase in osteoporosis 
knowledge scores among the students after 
the health education sessions (mean score 
pretest = 24.1; posttest = 29.8, t = 9.6, P 
< 0.001) (Table 1). 

Significant increases in the percentage 
of students scoring correct responses were 
observed for 8 of the 12 knowledge items. 
There was no change in scores for 4 items, 
indicating the need for further education 
and more focus. These items included frac-
ture risk factors, osteoporosis diagnosis, 
treatment of osteoporosis and fracture pain 
(Table 2).

Discussion

The purpose of this study was to explore the 
extent of osteoporosis knowledge among 
adolescent female students in Jordan, who 
represent an understudied target group. A 
significant increase in overall osteoporo-
sis knowledge was detected among the 
students after attending health education 
sessions. This finding is similar to results 
reported by other studies of osteoporosis ed-
ucation on youth [9–13]. Other researchers 
too acknowledged that osteoporosis health 
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education programmes are instrumental in 
improving and enhancing public knowl-
edge among different age groups [1,4,5]. In 
Jordan, most of the osteoporosis studies so 

far have focused on middle-aged women. 
Studies focusing on other age groups such 
as adolescents are warranted in this area. 

Nonetheless, our results also showed 
that no health education programme is 
perfect in all aspects. Some areas of oste-
oporosis knowledge such as fracture risk 
factors, osteoporosis diagnosis, treatment of 
osteoporosis and fracture pain did not show 
significant differences between the pretest 
and posttest scores, indicating a need to 
focus on these areas on future osteoporosis 
education programmes as well as adopt-
ing need-focused education programmes. 
This result differed somewhat from other 
researchers who reported that responses 
on all questionnaire items had increased 
in the posttest [4,5,9,11]. They explained 
their findings as methodological problems 
related to pretest–posttest designs. Another 
methodological concern was finding re-
liable and valid questionnaires to assess 
osteoporosis knowledge. In our study the 
12-item questionnaire had a reliability of 
0.49, which is weak. Reported reliabilities 

Table 1 Mean scores of adolescent female students (n = 148) to each item of 

osteoporosis knowledge questionnaire before and after education sessions 

Osteoporosis 

knowledge item

Pretest score Posttest score t-value P-value

Mean SD Mean SD

Prevalence 5.5 2.0 7.2 2.0 7.51 < 0.001
Age of onset 0.8 0.4 0.8 0.4 0.61 0.543
Fracture risk factors 1.7 0.9 1.7 0.9 0.13 0.900
Reasons for fracture 5.7 2.0 6.9 2.0 5.24 < 0.001
Fracture pain 3.9 1.1 3.9 1.3 0.00 1.000
Fracture and height 1.6 0.7 2.0 0.9 4.04 < 0.001
Fracture sites 2.1 1.4 3.1 1.6 5.69 < 0.001
Diagnosis 0.5 0.5 0.5 0.5 0.58 0.562
Diagnostic tests 0.4 0.5 0.8 0.4 6.61 < 0.001
Prevention 0.5 0.5 0.9 0.3 8.14 < 0.001
Treatment 0.9 0.3 1.0 0.2 0.97 0.332
Calcium and vitamin D 
 sources 0.4 0.5 0.7 0.5 5.40 < 0.001
All 24.1 5.3 29.8 5.0 9.55 < 0.001

SD = standard deviation.

 Table 2 Percentage of adolescent female 

students (n = 148) giving correct responses 

to each item of osteoporosis knowledge 

questionnaire before and after health 

education sessions 

Osteoporosis 

knowledge item

Pretest

% correct

Posttest

% correct

Prevalence 55 72
Age of onset 40 70
Fracture risk factors 80 80
Reasons for fracture 50 90
Fracture pain 90 90
Fracture and height 40 80
Fracture sites 21 31
Diagnosis 17 17
Diagnostic tests 57 69
Prevention 16 19
Treatment 39 39
Sources of calcium 
 and vitamin D 50 90
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of the Healthy Bones Knowledge Question-
naire range from 0.51–0.74, which also in-
dicates fairly low consistency reliability [9]. 
Thus, finding reliable and valid osteoporosis 
instruments remains an area of concern for 
researchers. 

In order to meet the challenges and 
threats of osteoporosis, prevention efforts in 
Jordan need to be geared toward establishing 
and sustaining educational programmes for 
young girls and women. An important step 
has been the establishment of the Jordanian 
Osteoporosis Prevention Society in Febru-
ary 1998. The Society is a founding member 
of the Pan Arab Osteoporosis Society, which 
was founded in 1997 and is a member of the 

International Osteoporosis Foundation [20]. 
The Jordanian Osteoporosis Prevention So-
ciety aims at improving awareness regard-
ing osteoporosis, preventing osteoporosis, 
enhancing research and helping patients 
through special programmes [20].

There is a great need for more research 
with various samples and different age 
groups when exploring osteoporosis among 
Jordanian women. The challenge remains 
in turning knowledge gained from health 
education into lifelong practices and adopt-
ing new health behaviours. Further research 
geared toward the follow-up of attained 
knowledge and behavioural change over 
time is needed.
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Health and development through physical activity and sport 
(WHO/NMH/NPH/PAH/03.2)
The world is witnessing a significant increase of the global burden of 
non-communicable diseases (NCD). The increasing global epidemic 
of relates closely to respective changes in lifestyles. The risk factors, 
including physical inactivity, contribute significantly to the overall bur-
den of NCD worldwide. 
Among other benefits, regular physical activity:
• helps prevent osteoporosis, reducing the risk of hip fracture
• reduces the risk of dying from heart disease or stroke
• helps to prevent/reduce hypertension
• helps build and maintain healthy bones, muscles, and joints 
• promotes psychological well-being and reduces stress
This document can be downloaded at: http://whqlibdoc.who.int/
hq/2003/WHO_NMH_NPH_PAH_03.2.pdf


