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Abstract 
Background: To determine the knowledge, attitude and preventive practice of women above 45 years old. 
Methods: A total of 770 households in Kerman (southern Iran) were selected for inclusion in the study using cluster sam-
pling from April through August 2005. The interview schedule consisted of 4 parts including questions about knowledge, 
attitude and practice (KAP) and also demographic questions. The average score for KAP was 9.3 out of 21, 2.6 out of 5 and 
1.5 out of 6, respectively. 
Results:  Adequate osteoprotective exercise and sufficient calcium intake were found in 3.8% and 5.5% of subjects, respec-
tively. A significant relationship between the score of preventive practice and all the following parameters was found: level 
of education, hearing about osteoporosis, knowledge score, perceived barrier to preventive actions and perceived serious-
ness of osteoporosis. 
Conclusion: Considering the Iranian women’s inaccurate or insufficient knowledge and their negative attitude to the 
preventive actions and their weak practice in case of prevention, it is the responsibility of health policymakers and medical 
associations to plan for osteoporosis education and prevention initiatives. 
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Introduction 
Osteoporosis is a “silent killer” that millions of 
people around the world suffer from (1), and it 
is important due to its morbidity, mortality, ad-
verse effects on the quality of life and the extra 
costs imposed to the patient and the society (2). 
The increase of life expectancy and so the old 
age of the society in developing countries such 
as the Middle East has led to an increase in the 
prevalence of osteoporosis and its following frac-
tures in the area (3), so that 70% of the cases 
with hip fracture will happen in these countries 
in 2050 (4). 
Despite emerging therapies to treat osteoporo-
sis, prevention is still preferable for controlling 
the disease (3). In order to plan for the preven-
tion of osteoporosis, sufficient information about 
people’s health beliefs and knowledge is neces-
sary (5), and to change the health behaviors re-
lated to modifiable risk factors of osteoporosis, 

it is necessary to be familiar with the individu-
als’ practice in case of prevention and also their 
cultural and socio-economical features (6). 
Although the incidence of hip fracture as one of 
the potentially high risk complications of osteo-
porosis is higher in the Middle East countries 
comparing to other parts of Asia (3) and the rate 
of bone loss in Iran is similar to that of coun-
tries with a high prevalence of osteoporosis such 
as America and Europe (7), yet no studies have 
been performed to evaluate the Iranian women’s 
knowledge, attitude and practice (KAP) about 
osteoporosis. It should be also indicated that 
despite several studies done in developed coun-
tries on the knowledge of the society about osteo-
porosis, the authorities still emphasize on doing 
such studies (8).  
The present study was conducted to state the three  
above-indicated items KAP in Kermani women 
and to find the association of their knowledge, 
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attitude, and background characteristics with their 
preventive practice. 
 
Materials and Methods 
A total of 770 households in Kerman City (the 
capital of the largest province of the country lo-
cated in southern Iran) were selected for inclu-
sion in the study using probability-proportionate- 
to-size cluster sampling from April through Au-
gust 2005. 
To ensure that the sample is adequate, P was set 
to 0.5 (50%) and for a 95% confidence interval 
(Z1-α/2= 1.96) and precision of 0.05, the 
sample size was calculated 384. This was then 
multiplied by a design effect of 2 to take ac-
count of cluster randomization. Proportional to 
the number of households in the 4 districts, the 
appropriate number of clusters was assigned to 
each district. Interviewers were health volun-
teers who had previous experience in household 
health-related research. If a household had more 
than one eligible respondent (i.e. women above 
45 yr old), only one was randomly selected. The 
interview schedule consisted of 4 parts includ-
ing questions about KAP and also background 
questions (see Appendix). The content validity of 
the questionnaire was established by an exten-
sive literature review and an expert panel. Back-
ground questions covered demographic, social, 
and economical status as well as asking whether 
they had heard about osteoporosis before. There 
were 21 questions on knowledge consisted of 2 
parts for general questions and the ones about 
risk factors of osteoporosis. A total score for 
knowledge was obtained by adding the points 
given for each answer. For each correct answer 
1 point, "I don't know" and any incorrect answer 
zero points were assigned. 
The questions on attitude included 4 fields (9) as 
follows: perceived advantages (6 questions), per-
ceived susceptibility (5 questions), perceived seri-
ousness (4 questions) and perceived barriers (4 
questions). These questions were scored according 
to Likert scale, from “5” as “completely agree” to 
“1” as “completely disagree”. Alpha coefficients 
of the knowledge and attitude scales were .92 

and .70, respectively. The questions on practice 
included 6 domains: taking foods containing cal-
cium, weight bearing exercises, checking bone 
density, taking estrogen pills daily, and reading 
about osteoporosis and exposure to sunlight (10). 
Dietary calcium intake was assessed utilizing a 
modification of Kasper et al (11). We asked about 
common foods containing calcium and the total 
amount of received calcium would be calculated 
according to the meal size, the frequency of con-
sumption and the amount of calcium for each 
meal (12), using the Iranian food composition 
table which was developed based on a national 
study (13). The total amount of calcium intake 
was categorized into 2 classes: over 1200 mg 
which meant adequate calcium intake and below 
1200 mg i.e. inadequate calcium intake (14). 
To evaluate the physical activities, we interviewed 
the women (11) about doing weight bearing ex-
ercises such as running, jumping, jogging, play-
ing volleyball and etc during a week. Then they 
were categorized into 2 classes: above 90 min of 
activity and below it in a week (14). Studies done 
based on similar criteria, have confirmed the va-
lidity of sport self-report (15). Considering the cli-
mate of the area and the geographical latitude, ex-
posure to sunlight for 15 min at least twice a week 
was considered as enough vitamin D receipt (16). 
We tested our hypotheses about the effects of 
background variables, women’s knowledge, and 
attitudes on their practice score using multivariable 
analysis. A multiple regression analysis (based 
on the stepwise variable selection method) was 
carried out. A probability value (P) of less than 
0.05 (P< 0.05) was considered to be significant. 
Analyses were conducted using SPSS Release 13. 
 
Results 
Out of 770 women invited for the interview, 729 
accepted to participate in the study (95% response 
rate). The mean (±SD) age was 52.7 (±7.9). The 
average number of children for the studied women 
was 4.5 (±2). About half of the studied individuals 
were illiterate or low educated. Nearly 60% of 
the studied women were postmenopausal. Other 
background characteristics are present in Table1. 
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About 80% (581 individuals) had heard about 
osteoporosis mostly from media (40%) and 
their “friends and relatives” (34%) (Table 2). 
Table 3 shows the average score of the women’s 
knowledge, attitude (in 4 fields) and practice (pre-
ventive acts) considering the maximum achiev-
able score, the range of practice score was lower 
than that of knowledge and attitude. 
Fifty one percent of the studied women con-
firmed the consumption of corticosteroids as the 
risk factor of osteoporosis, while 28% indicated 
genetic factors or being underweight as the risk 
factor (Table 4). Table 5 shows the studied 
women’s practice in case of preventive acts. With 
regard to sport activities and adequate consump-
tion of calcium, 3.8% and 5.5% of their acts 
were acceptable, respectively (Table 5). 
Using multivariate regression and stepwise method 
there was a significant relationship between the 
practice score and the following variables: Knowl-
edge, education, hearing about osteoporosis, at-
titude to barriers of preventive practice and se-
riousness of the disease (Table 6). The overall re-
gression coefficient (R2) was 0.13, indicating that 
less than one fifth of the variability in the data 
can be explained by the model. 

 
Table 1: Background characteristics of the studied 

women (n=729) 
 

Education n % 
Illiterate 164 22.5 
Elementary 190 26.1 
Intermediate 180 24.7 
High school graduated 133 18.2 
University educated 62 8.5 
Employment status   
Housewife 555 76.1 
Employed 174 23.9 
Postmenopausal   
Yes 431 59.1 
No 298 40.9 
Ever married   
Yes 708 97.1 
No 21 2.9 

 

Table 2: Source of information for women who have 
heard about osteoporosis 

 
Source of information n % 

Friends and relatives 192 34.0 

Health staff 129 22.0 

Media 235 40.0 

Other 25 4.0 

Total 581 100 

 
Table 3: Knowledge, attitudes and activity regarding 

osteoporosis among Iranian women (n=729) 
 

Dimension* Mean** SD 

Knowledge score (total) 44.3 21.5 

Attitudes score (total) 50.9 7.4 

Perceived susceptibility 53.5 12.5 

Perceived severity 43.6 11.5 

Perceived barriers 46.4 12.3 

Perceived benefits 63.1 12.5 

Preventive activity score 24.3 15.2 

* A higher score indicates more knowledge, greater agree-
ment or more activity undertaken 
** Maximum attainable score = 100 
 
Table 4: Frequency of the women who recognized the 

risk factors of osteoporosis correctly (n=729). 
 

Risk factor n % 

Cigarette smoking 456 62.6 

Corticosteroid consumption 375 51.4 

Sex (female) 370 50.8 

Premature menopause 330 45.3 

Lack of activity 330 45.3 

Old age 256 35.1 

Low-calcium diet 231 31.7 

Genetics 208 28.5 

Underweight 203 27.8 
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Table 5: Frequency of osteoporosis-related preventive activities among Iranian women (n=729). 
 

Activity N % 
Direct exposure of face and hands to sunlight for more than 30 minutes a week 643 88.2 

Reading materials about osteoporosis 229 31.4 
Checking bone mass density 69 9.5 

Hormone replacement therapy 49 6.7 
Adequate calcium consumption (more than 1200 mg daily) 40 5.5 

Adequate osteoprotective exercises (more than 90 minutes a week) 28 3.8 

Adequate calcium consumption and sport activities (both) 4 .6 

 
Table 6: Factors found to be related to osteoporosis pre-
ventive activity based on multivariate and stepwise linear 

regression analysis* 
 

Factor Beta P 

Level of education .16 0.001 

Hearing about osteoporosis .11 0.004 

Knowledge score .09 0.03 

Perceived barriers to preventive actions -.15 0.001 
Perceived seriousness of osteoporosis .09 0.02 

* The overall regression coefficient (R2) was 0.13 

 
Discussion 
One of the ways to prevent osteoporosis in the 
society is to use population-based interventional 
approaches in order to decrease the risk factors 
of osteoporosis. To do these approaches, it is nec-
essary to have information about the knowl-
edge, attitude, and practice of the society (17). 
This is a population- based study with a high 
participation rate, and the data have been col-
lected through household interviews done by 
trained interviewers. 
More than one-fifth of the studied women had 
not heard about osteoporosis before, whilst about 
one-half of the American-African and Hispanic 
women (18), one-third of the Singapore-Chinese  
(19) and 90% of the Canadian (20) and Turkish 
(21) women had heard of osteoporosis. The main 
information sources for the women assessed in 
this study were the media and their friends or rela-
tives. Also for the African-American (18), Cana-

dian (20), and Chinese (19) women, television 
and radio had the most important role. 
The knowledge score for the studied population 
was obtained 44.3 out of 100 (44%) that was in-
dicative of their insufficient information. A study 
of 447 Taiwanese women (aged 40 years and 
older) showed that the average score of their 
knowledge was 35% of the achievable score (10). 
This score was 61% for the 20-79 yr old Swed-
ish women (22) and 63% for the 21-60 yr old 
Turkish (21). Considering the unacceptable knowl-
edge of the studied individuals more attention 
should be devoted to Information, Education and 
Communication (IEC) programs concerning osteo-
porosis. More than 50% of the studied individu-
als recognized cigarette smoking, corticosteroids, 
and female gender as the risk factors of osteo-
porosis correctly; but most of them did not 
indicate about being underweight, hereditary fac-
tors, low calcium consumption, old age, and lack 
of activities as risk factors. The above results 
show the necessity of education on the risk fac-
tors of osteoporosis; because when there is not 
enough knowledge about risk factors, one does 
not consider them as serious threats and so does 
not look for prevention and treatment (17, 23). 
 In a study conducted in Singapore, 86% indi-
cated low-calcium diet as the risk factor (19), 
while 32% of the American women stated corti-
costeroid consumption. Instead, more than 68% 
of the Americans indicated low-calcium diet 
and lack of activities (20). As a whole, the Ira-
nian women’s information about the risk factors 
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of osteoporosis was less than that of other coun-
tries. In case of beliefs, the highest and the low-
est scores were respectively related to the per-
ceived barriers and the perceived benefits. How-
ever, in a study conducted on 40-95 yr old women 
in Philadelphia, the perceived barriers showed 
fairly the lowest agreement (24) and in a study 
performed in Taiwan, the lowest score of atti-
tude was related to the perceived susceptibility 
(10). Such differences might be due to different 
cultures or statements. According to the health 
belief model, the subtraction of perceived barri-
ers to preventive actions from perceived bene-
fits of preventive actions is a source that poten-
tially increases the probability of doing preven-
tive acts (23). The results of this study indicate 
that the women’s beliefs are completely in con-
trary to the desired situation that means per-
ceived benefits are stronger than perceived bar-
riers. Therefore, it seems that the resultant of 
these two beliefs might weaken the preventive 
practices. As a whole the mean attitude score 
was 51 out of 100 (Table 3) which is represent-
tative of an untoward view among Iranian women. 
The two main preventive acts (regular exercise 
and enough calcium consumption) were found in 
a low percentage of the studied individuals (Ta-
ble 5) and just 0.6% did both actions adequately 
while the corresponding figure was 7% in a study 
performed on American college women (11). In a 
study (18), 8% of the African-American and His-
panic women had adequate calcium intake and 
44% of them exercised at a minimal level whereas 
20% of the Iranians living in Australia exercised 
adequately (25) which might be indicative of the 
influence of culture and socioeconomic factors on 
preventive behaviors (17, 23). Nearly 10% of the 
studied women had checked bone mass density 
as recommended by their physician. Lower per-
centage (i.e. 2.7%) was found in a community 
sample of Taiwanese women (10). More than 
80% had enough exposure to sunlight that seems 
to be related to the regional climate rather than 
a specific preventive act. It should also be indi-
cated that many preventive behaviors such as nu-
trition and sport are not specified for osteoporo-

sis, but may be indicative of preventive behav-
iors and treatment for other conditions (24). As 
a whole the practice score showed the most wor-
risome situation comparing to the two other do-
mains (i.e., knowledge and attitude) (Table 3). 
The multivariate linear regression analysis showed 
a significant relationship between preventive prac-
tice and only 2 of the background characteristics 
i.e. level of education and previous knowledge 
on osteoporosis. Similar findings were obtained in 
the studies conducted in Norway and Singapore 
(19, 26). There was also a significant relationship 
between women’s practice score and the score 
of their knowledge and attitude especially perceiv-
ing a high degree of barrier to preventive action 
(Table 6). In some studies, preventive activity had 
no significant relationship with the score of knowl-
edge and attitude (11); but many other studies 
confirmed the influence of knowledge (8, 10, 
26) and attitude (10, 24) on preventive practice. 
Considering the Iranian women’s inaccurate or 
insufficient knowledge and their untoward attitude 
to the preventive acts of osteoporosis, it is the 
re-sponsibility of health policymakers and medical 
associations to plan for osteoporosis education 
and prevention initiatives.  
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