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Abstract
Background: Osteoporosis is one of the most common disorders in women, affecting the quality of life by having the increasing
risk of fractures. There are no data on awareness of adolescent girls as a vulnerable group about osteoporosis.
Objectives: The aim of this study was to assess the knowledge concerning osteoporosis among high school female students in
Semnan, Iran and to evaluate the effect of educational program.
Methods: This pre and post-study was performed on 583 high-school female students, whom selected from 8 schools using multistage sampling. The study questionnaires were completed by interviewing students. All students participated in a single education
session (about 2 hours) and the level of knowledge about osteoporosis, its risk factors and complications were assessed before and
after education.
Results: The mean ± SD score for general knowledge regarding osteoporosis was 0.35 ± 0.35, about complications of osteoporosis
was -0.18 ± 0.53 and about risk factors for osteoporosis was also 0.25 ± 0.21. The mean total knowledge about osteoporosis was the
highest in third high school grade girls (P = 0.009), while no difference was observed in score of knowledge towards osteoporosis
across the different educational fields (P = 0.156). The mean total score of knowledge toward osteoporosis was significantly increased
after educational intervention compared to prior to the educational program with the mean ± SD pre-educational score 0.23 ± 0.19
(median 0.26) and post-educational score 0.45 ± 0.22 (median 0.48) (P < 0.001).
Conclusions: In conclusion, our results indicated that awareness of Semnan high schools girls on osteoporosis, especially about
its complications is poor. Lack of awareness could be due to the lack of training. Thus, more training needed with a focus on understanding the causes of disease and its complications in order to resolve the problem and reduce the incidence of osteoporosis. So
by increasing awareness regarding this disease, there is a potential for prevention and reduction of the complications.
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1. Background
Bone is a dynamic tissue that is renewable throughout
life, especially in the first two decades of life. The renewing rate estimated at 20% in children and about 3% to 5%
in adults (1). In order to protect the body bone strength
and mobility have to be increased; bones can act as repository of calcium, phosphorus and other ions necessary for
the homeostatic functioning (2). However, osteoporosis
threatens bone strength throughout life.
Osteoporosis is characterized by reduced bone
strength that is more common in postmenopausal women
(3). This event is one of the disasters of the past century
as in 1991; The world health organization declared osteoporosis as one of the four main enemy of mankind along
with cancer, heart attack and stroke (4).
This disease is the most common metabolic bone disease characterized by decreased bone mass and deteriora-

tion of bone tissue, and thus the bones are thin and prone
to fragility (5). The risk of mortality from osteoporosis is
equal to the risk of mortality from breast cancer and about
four times greater than the risk for uterine cancer (6).
According to the reports of rheumatology research
centers in Iran, 6 million of Iranian people are suffering from osteoporosis that of 5 million post-menopausal
women 2.5 million have osteoporosis (7).
Osteoporosis is an important disease, which poses an
economic burden globally, with an estimated nine million
osteoporotic fractures worldwide in 2000. Pain as a consequence of fracture can persist for a long time, and consequently, there is an associated loss of mobility. Feeling of
weakness, anxiety and fear of future fractures are all potential negative psychological outcomes resulting from osteoporotic fractures or even low bone density (8).
Costs imposed on the governments related to hip fracture and its surgical repairing is over 12 billion USD annu-
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ally (9).
For chronic condition like osteoporosis, the health
care system needs to focus on disease prevention through
education and self-management support. Effective health
education interventions have been identified as those
which provide knowledge and skills and foster confidence
as opposed to dependency (10).
The osteoporosis prevention and self-management
course (OPSMC) were developed in Australia to increase the
understanding about the disease and hence decrease anxiety, to promote healthy behaviors and to prevent the disease or facilitate effective management (11).
As women regardless of their age are more affected
than men and since the women are members of the community and key components of half of the world’s population, it is important to maintain their health and thus the
need for prevention of osteoporosis in the population is
very crucial. Schools are suitable sites for education in regards to health issues. The children need to have sufficient
knowledge and skills, manners and values that will promote their health. In the meantime, the girls are more important than the boys because girls are future mothers and
many of the concepts of diet are obtained by girls in this
age range. Given the strong relationship between knowledge, manner and behavior of individuals, it is clear that if
no desired knowledge was achieved in the girls, they cannot be expected to perform her duties as an effective link
between their child and the family. So far, there are no
data on awareness of adolescent girls as a vulnerable group
about osteoporosis.

and the study questionnaires were completed by a trained
person and by interviewing students.

2. Objectives

The questions about the level of knowledge were categorized as General knowledge about osteoporosis (5 questions), Knowledge of the complications of osteoporosis (2
questions), and Knowledge of risk factors for osteoporosis
(16 questions). The correct answer to each question was
given a score of 1, the wrong answer to the question was
given a score of -1, and a score 0 was given to the answer of "I
do not know". In overall, the mean was calculated for each
section. The average number close to 1 indicated a higher
level of knowledge.

The aim of this study was to assess the knowledge, concerning osteoporosis among high school female students
in Iran and to evaluate the effect of educational program.

3. Methods
This is a pre and post-study on the effect of education
on prevention of Osteoporosis in 583 high-school female
students in Semnan, Iran, in 2013.
The first step, using multi-stage sampling, the Semnan
was divided into four north, south, east and west regions
and then, from each of the regions, two schools were selected by systematic sampling method (totally 8 of 16 high
schools). After obtaining permission from Semnan Board
of Education, the researchers were referred to each school
and students were randomly selected from all grades. After explaining the general objectives of the study, informed
consent was obtained from all subjects before enrollment
2

The second step, students in each school were educated
in a single session (about 2 hours). In this educational session, the subjects were informed about the purposes of education, osteoporosis, risk factors of osteoporosis, and also
prevention of the complications of disease. Participants
in eight School were educated in eight days. About two
months after training, the participants were interviewed
again.
The used questionnaire (12) consisted of two main
parts. The first section included information on demographic characteristics such as grades, parents’ education
and occupation, place of residence, the presence or absence of underlying diseases. The second section consisted
of three parts including:
1. First, two initial questions were asked; "Have you ever
heard about osteoporosis?" and if the answer was yes, second question was asked as "What is the source of the information received?"; 2. 26 questions were asked about
the level of knowledge towards osteoporosis that scored as
agree, disagree or do not know (12); 3. The questions were
about the history of consulting with your doctor about osteoporosis and willingness or unwillingness to talk with
the doctor (2 questions) and also about willingness to participate in a training seminar for osteoporosis and duration of the proposed seminar (2 questions).
The questionnaire (12) translated to Persian and its validity was confirmed by three expert scientists. Its reliability was ascertained by means of pilot testing using a selected group of students.

The study protocol was approved by local ethical committee of Semnan University of Medical Sciences.

3.1. Data Analysis
Statistical analysis was performed by KolmogorovSmirnov, Kruskal-Wallis, Wilcoxon tests using SPSS 18.0
software. P-value less than 0.05 considered statistically significant.
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4. Results

5. Discussion

Regarding the field of education, out of 583 students
104 were in experimental sciences, 99 in Mathematics, 90
in Humanities, 95 in technical sciences fields and others
educated in first year of high school. In terms of residence,
96.7% were resident of the city and others were residents in
the rural area. Underlying disorders were observed in only
9 girls. 77.0% of fathers and 67.0% of mothers had diploma
or college degree. Most fathers (43.4%) were self-employed
and most of the mothers (80.2%) were housekeepers.

This study show that the level of knowledge of female
high school students toward osteoporosis and its related
risk factors was significantly improved after educational
sessions, however their knowledge about disease complications remained negligible. Also, improvement of the
knowledge was similarly revealed in different educational
fields, but increased over the years of education. Also, we
showed that only 73.9% informed previously about osteoporosis which was lower compared to the reports from
other provinces such as Tehran showing that the knowledge about osteoporosis was about 97.9% (13).
In a study on Canadian female students, it was indicated that the knowledge and practice of the students was
considerably minimal regarding osteoporosis, its risk factors and the prevention facts with emphasizes on calcium
usage and exercise (9).
Based on our results, we conclude that information
about osteoporosis in the media and schools are very minimal and needs to be given more attention. Education is
necessary for all students, regardless of literacy or level
of education of their parents. Meanwhile in our study;
the most important source for obtaining information was
families. Our study could effectively improve the level of
knowledge towards osteoporosis and its risk factors by educational session. In a study by Randi Schoenfeld et al.
(2010), implementing internet-based education could successfully enhance their knowledge about osteoporosis (14).
Similar to our study, in a study in southern Iran, educational session could significantly improve the knowledge
of students about this disease (15).
Francis et al. (2009) showed significant success in preventing osteoporosis and its risk profile in young women
by implementing educational sessions when compared to
the controls (8).
In other studies on adults and even the elderly, the
level of knowledge about osteoporosis was notably minimal. Barzanji et al. (2013) also showed that about 86% of
adults were informed about osteoporosis and their level of
knowledge were associated with their education and occupation state (16).
In other studies, low awareness about this disease and
its related risk factors was expressed emphasizing on necessity for educational sessions and courses even in advanced ages (17-19).
In general, lack of awareness in schools could be due
to the lack of training in this area. Receiving more training from the media, public health centers and private sectors will be helpful. There is a potential for resolving the
problem and reducing the incidence of osteoporosis and
its complications by focusing more on understanding the

4.1. Before Educational Intervention
The mean ± standard deviation (SD) value for general
knowledge toward osteoporosis was 0.35 ± 0.35, about
complications of osteoporosis was -0.18 ± 0.53 and about
risk factors for osteoporosis was also 0.25 ± 0.21 with the
mean total knowledge score 0.23 ± 0.19.There was a significant association between education grade and level of
knowledge toward osteoporosis (P = 0.009), that the score
of total knowledge was the highest in third grade high
school students (Table 1). But no difference was observed
in score of knowledge towards osteoporosis across the different educational fields p= 0.156 (Table 2). There was also
no relationship between knowledge of students toward osteoporosis and the level of education of fathers (P = 0.561)
or mothers (P = 0.165).
The most common source of information about osteoporosis was family (36.8%) followed by media (32.8%), however friends have expressed as the most uncertain source
of information (0.4%). Moreover, 26.1% expressed that had
not heard of the disease yet. Also, 93.1% did not consult
with the physicians about osteoporosis; however 67.8% expressed their willingness to talk with a physician about the
disease. In overall, 72.2% have declared their willingness to
participate in a seminar about osteoporosis and 47.6% of
them proposed the time of seminar for up to two hours.
4.2. After Educational Intervention
The mean total score of knowledge toward osteoporosis was significantly increased after educational intervention compared to prior of that with the mean ± SD preeducational score 0.23 ± 0.19 (median 0.26) and posteducational score 0.45 ± 0.22 (median 0.48) (P < 0.001). Assessing the answers to all questions showed improvement
in the level of knowledge toward osteoporosis (P < 0.05),
except for the answers of two questions of Walking when
buying protects you against osteoporosis (P = 0.113) and
Salty diet may cause calcium loss (P = 0.946), indicating unchanged knowledge level (Table 3).
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Table 1. The Mean ± (SD) of Knowledge Score About Osteoporosis According to High School Grade Before Educational Intervention

Knowledge About:

High School Grade

P-Value

First Year (n = 195)

Second Year (n = 187)

Third Year (n = 201)

Osteoporosis (General)

0.34 ± 0.34

0.31 ± 0.38

0.41 ± 0.33

Complication of osteoporosis

-0.11 ± 0.54

-0.22 ± 0.55

-0.22 ± 51

0.059

Risk factors of osteoporosis

0.24 ± 0.19

0.22 ± 0.20

0.27 ± 0.24

0.045

Total

0.23 ± 0.17

0.20 ± 0.19

0.26 ± 0.19

0.009

0.013

Table 2. Mean ± SD Knowledge Score About Osteoporosis in Different Science Fields Before Educational Intervention

Knowledge About:

Science Field

P-Value

Experimental (n = 104)

Mathematics (n = 99)

Humanities (n = 90)

Technical (n = 95)

Osteoporosis (General)

0.42 ± 0.35

0.38 ± 0.33

0.26 ± 0.36

0.36 ± 0.38

0.027

Complication of osteoporosis

-0.24 ± 0.50

-0.19 ± 0.51

-0.13 ± 0.59

-0.31 ± 0.51

0.143

Risk factors of osteoporosis

0.28 ± 0.25

0.24 ± 0.24

0.23 ± 0.17

0.24 ± 0.23

0.490

Total

0.27 ± 0.20

0.24 ± 0.19

0.21 ± 0.17

0.22 ± 0.21

0.156

causes of disease and its complications. Also training the
students with various level of family education can help
in achieving our goal. Based on our data, the level of parent’s education regardless of their social and cultural levels along with the implementation of training program
has a direct effect in resolving the problem. Also, the
parent-teacher associations can have a critical role in solving the issue.
Furthermore, due to the reliability of physicians as
a source of health information’s, this group can assist
more prominently in increasing public knowledge about
the disease, and providing the necessary information to
the patients and their families. It has been also recommended that the government consider implementing the
programs which are necessary for the promotion of public
awareness on osteoporosis as a priority of health policies.
Lack of awareness could be due to the lack of training
so with more training by focusing more on understanding the causes of disease and its complications, resolving
the problem reducing the incidence of osteoporosis and
its complications can be easily possible.
One of the limitations was the lack of suitable audiovisual facilities to conduct optimum education in girls’
schools. Further studies without such a limitation may
increase the attraction of education and learning in students.

decreases the risk of morbidity in those who are in the
age of marriage. Therefore, it is recommended that health
centers conduct necessary educations in girls’ schools
through cooperation of related specialists.
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Finally, our results indicated that the awareness of
Semnan girls high schools on osteoporosis, especially
about its complications is poor. Short - term training
(about 2 hours) significantly increases their awareness and
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Table 3. Response Status (%) to Each Question Before and After Educational Intervention

Question

Response Status (%)
Before Intervention
Correct

P-Value
After Intervention

False

Do not Know

Correct

False

Don not Know

Osteoporosis is preventable

63.3

13.0

23.7

84.9

8.9

6.2

< 0.001

Osteoporosis has no treatment

47.7

20.1

32.1

63.5

19.1

17.4

< 0.001

Calcium supplements may be used for prevention

58.3

8.1

33.6

83.1

5.6

11.3

< 0.001

Vitamin D is also used in prevention

41.2

6.3

52.5

65.5

(8.0

26.5

< 0.001

Female hormones such as estrogen may be used for prevention

18.7

5.0

76.3

31.2

10.5

58.3

< 0.001

Osteoporosis is directly due to a hip fracture

22.5

22.5

55.1

37.0

28.7

34.3

< 0.001

Osteoporosis can lead to death

17.5

53.9

28.6

44.1

42.6

16.0

< 0.001

Aging increases the risk of osteoporosis

78.7

8.1

13.2

91.5

3.8

4.7

< 0.001

The risk for osteoporosis in men is higher

43.2

8.4

48.4

76.6

5.4

18.0

< 0.001

The risk for osteoporosis is higher in some more races

35.7

20.1

44.3

49.9

20.1

29.9

< 0.001

Smoking may increase the risk of osteoporosis

70.2

8.7

21.1

85.7

3.3

11.1

< 0.001

Sunlight is effective in preventing osteoporosis

60.7

9.1

30.2

83.3

6.0

10.7

< 0.001

Tea consumption reduces the risk of osteoporosis

37.6

8.9

53.5

69.5

7.8

22.7

< 0.001

Coffee consumption may increase the risk of osteoporosis

25.6

14.2

60.2

65.3

10.7

24.0

< 0.001

Heredity can affect the development of osteoporosis

39.3

27.3

33.4

59.5

20.3

21.1

< 0.001

Small size may increase the risk of osteoporosis

14.8

51.6

33.6

21.1

47.9

31.0

0.021

If someone in your family have osteoporosis you may be at risk

15.3

57.1

27.6

30.9

43.7

25.4

< 0.001

Diet rich in calcium helps prevent osteoporosis

71.5

7.2

21.3

87.7

6.2

6.2

< 0.001

Lack of exercise may increase the risk of osteoporosis

61.9

16.1

22.0

85.8

7.3

6.9

< 0.001

Menopause increases the risk of osteoporosis

41.2

8.7

50.1

67.0

9.6

23.4

< 0.001

Some drugs may increase the risk of osteoporosis

66.9

9.6

23.5

83.7

8.0

8.3

< 0.001

Walking when buying protects you against osteoporosis

14.9

46.3

38.8

19.6

43.9

36.5

0.113

High-salt diet may cause the loss of calcium in the body

33.4

16.8

49.7

34.3

16.9

48.8

0.946
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