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Abstract: Osteoporosis is a metabolic disease that disrupts the microarchitecture of the bone. As life expectancy increases, so does 

the frequency of osteoporosis. Osteoporosis is a preventable disease and its progression can be slowed. The aim of this study is to 

assess the risk and awareness of osteoporosis in women and to investigate the variables thought to be associated with it. This cross-
sectional study was conducted on 451 women aged 45 years and older. The Osteoporosis Risk Scale (ORS) and the Osteoporosis 

Awareness Scale (OAS) were used in this study. The study group consisted of women aged 45 to 85 years, with an average age of 

57.8 ± 9.3 years. In this study, 402 women were found to be at risk for osteoporosis. The women's ORS scores ranged from 5 to 40, 
with an average of 19.6 ± 4.2 points. OAS scores ranged from 27 to 107, with an average of 57.7 ± 15.0. A weak negative 

correlation was found between ORS scores and OAS scores. This study found that 89.1% of women were at risk for osteoporosis. 

Women who were not obese, were not taking medication for osteoporosis in postmenopause and did not have a medically diagnosed 
bone disease had a higher risk of osteoporosis. Women's awareness of osteoporosis was moderate. Any educational movement to 

protect against osteoporosis, a preventable disease, will protect society from osteoporosis by empowering individuals to recognize 
their own risk factors and take steps to reduce them. 
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Özet: Osteoporoz, kemiklerin mikro mimari yapısını bozan metabolik bir hastalıktır. Yaşam süresi uzadıkça osteoporoz sıklığı da 
artmaktadır. Osteoporoz önlenebilir bir hastalıktır ve ilerlemesi yavaşlatılabilir. Bu çalışmanın amacı kadınlarda osteoporoz riskini 

ve farkındalığını değerlendirmek ve ilişkili olduğu düşünülen değişkenleri incelemektir. Bu kesitsel çalışma 45 yaş ve üzeri 451 

kadın üzerinde yürütülmüştür. Çalışmada Osteoporoz Risk Ölçeği (ORÖ) ve Osteoporoz Farkındalık Ölçeği (OFÖ) kullanılmıştır. 
Çalışma grubu, yaş ortalaması 57,8 ± 9,3 yıl olan 45-85 yaş arası kadınlardan oluşmaktadır. Bu çalışmada 402 kadının osteoporoz 

açısından risk altında olduğu tespit edilmiştir. Kadınların ORÖ skorları 5 ila 40 arasında değişmekte olup ortalama 19,6 ± 4,2 

puandır. OFÖ skorları 27 ile 107 arasında değişmekte olup ortalama skor 57,7 ± 15,0'dir. ORÖ skorları ile OFÖ skorları arasında 
zayıf bir negatif korelasyon bulunmuştur. Bu çalışmada kadınların %89,1'inin osteoporoz riski altında olduğu bulunmuştur. Obez 

olmayan, postmenopozal dönemde osteoporoz için ilaç kullanmayan ve tıbbi olarak teşhis edilmiş kemik hastalığı olmayan 

kadınlarda osteoporoz riski daha yüksekti. Kadınların osteoporoz konusundaki farkındalığı orta düzeydeydi. Önlenebilir bir hastalık 
olan osteoporozdan korunmaya yönelik her türlü farkındalık hareketi bireylerin kendi risk faktörlerini tanımasını ve bunları 

azaltmak için önlem almasını sağlayarak osteoporoza karşı toplumu koruyacaktır. 

Anahtar Kelimeler: Osteoporoz, kadın, 45 yaş ve üstü, osteoporoz riski, osteoporoz farkındalığı 
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1. Introduction 

Osteoporosis is a metabolic disease that leads 

to deterioration of the microarchitectural 

structure of bone due to decreased mineral 

density, resulting in increased bone fragility 

(1). Osteoporosis has two main risk factors: 

genetic predisposition and lifestyle. Genetic 

risk factors include being white, female and 

having a family history of hip fractures, as 

well as certain conditions such as cystic 

fibrosis, porphyria, Marfan syndrome and 

homocystinuria. Lifestyle-related risk factors 

include a low body mass index, frequent falls, 

smoking and alcohol consumption, vitamin D 

deficiency, a sedentary lifestyle and 

immobility. Many factors known to cause 

osteoporosis are also important risk factors for 

this condition. Excessive caffeine 

consumption, a diet low in calcium and 

protein and high in sodium are other factors 

that increase the risk of osteoporosis. Chronic 

diseases such as rheumatoid arthritis, chronic 

liver disease, heart failure, 

hyperparathyroidism, diabetes mellitus, 

Cushing's syndrome, chronic renal failure and 

hypogonadism can promote the development 

of osteoporosis (2). Conditions such as early 

menopause (before the age of 45), late 

menarche (after the age of 15), absence of 

childbirth and prolonged secondary 

amenorrhoea, which can lead to oestrogen 

hormone deficiency, are known to increase the 

risk of osteoporosis (3). 

According to the International Osteoporosis 

Foundation (4), more than 500 million people 

over the age of 50 are affected by osteoporosis 

worldwide. The National Osteoporosis 

Foundation of the United States reports that 

more than 54 million people are at risk of 

osteoporosis (5). In the European region, 

approximately 32 million people have been 

diagnosed with osteoporosis (6). According to 

the FRACTURK study conducted in 2012 by 

the Turkish Osteoporosis Association and the 

Turkish Statistical Institute, 50% of people 

over the age of 50 are diagnosed with 

osteopenia and 25% with osteoporosis (7).  

In recent years, the incidence of osteoporosis 

has increased due to people's increased life 

expectancy. The number of fractures 

associated with osteoporosis has also 

increased. Osteoporosis leads to 

hospitalizations due to the negative health 

consequences. It is estimated to cause more 

economic losses than diseases with high 

morbidity and mortality such as cancer, 

hypertension and rheumatological diseases 

(8).  

Osteoporosis is a major health problem, 

especially for women. It is estimated that 

about 80% of osteoporosis patients are 

women, which may explain the high 

morbidity and mortality of osteoporosis in 

postmenopausal women (9). One of the most 

important complications of osteoporosis is 

bone fractures. Non-traumatic injuries occur 

in over 30% of women over 75 years of age 

and in about 50% of women over 85 years of 

age. It is estimated that additional vertebral 

fractures occur. Fractures can lead to 

restricted movement, short stature and chronic 

pain. According to one report, new fractures 

occurring at an older age can lead to an 

increase in disability (10).  

Patients diagnosed with osteoporosis have a 

higher risk of hip fractures. It is estimated that 

one in five older people will suffer a hip 

fracture in their lifetime. Hip fractures have 

serious negative health consequences, with 

around 20-40% of patients dying within a 

year. Therefore, hip fracture is the most 

serious negative health consequence of 

osteoporosis (11). In Türkiye, the incidence of 

hip fractures is lower than in European 

countries, but it is gradually increasing (12). 

Osteoporosis is a preventable disease and its 

progression can be slowed down. To prevent 

osteoporosis, it is crucial to eliminate known 

risk factors such as smoking and alcohol 

consumption and to supplement the diet with 

calcium. Preventing osteoporosis includes 

raising awareness of the disease, including 

calcium in the diet, exercising regularly, not 

smoking or drinking alcohol, and considering 

hormone therapy after menopause (2). It is 

particularly important to raise awareness of 

osteoporosis. It is important to raise 

awareness of osteoporosis, especially among 

women and older people who are at higher 

risk. This can be achieved by providing them 
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with knowledge about osteoporosis and its 

effects. Raising awareness will help to take 

preventive measures. 

Osteoporosis is a preventable disease that can 

lead to morbidity and mortality, especially in 

postmenopausal women. It is important for 

individuals to be aware of osteoporosis in 

order to prevent it. The aim of this study was 

to determine the osteoporosis risk of women 

aged 45 years and older who had applied to 

Eskişehir Osmangazi University Health, 

Practice and Research Hospital for any 

reason, to investigate some variables thought 

to be related to osteoporosis, and to evaluate 

osteoporosis awareness. 

2. Materials and Methods 

The study is a cross-sectional study conducted 

on women aged 45 years and older who 

presented to Eskişehir Osmangazi University 

(ESOGU) Health, Practice and Research 

Hospital for any reason between January 18, 

2023 and April 30, 2023. ESOGU 

Noninvasive Clinical Research Ethics 

Committee approval No. 37 dated 17.01.2023 

was obtained to conduct this study. The 

necessary approvals were obtained from the 

Chief Medical Officer of ESOGU Health 

Practice and Research Hospital for data 

collection in the study. 

In our study, a questionnaire based on the 

literature was used for data collection (6,9). 

The questionnaire included some 

sociodemographic characteristics of the 

women who applied to the hospital (age, 

marital status, education level, family income, 

etc.), some variables thought to be related to 

the risk of osteoporosis (smoking status, 

menopausal status, use of medications 

containing steroids/cortisone, etc.), ORS 

questions and OAS questions. 

The number of women to be included in the 

study was determined to be at least 384 using 

the G Power program (v 3.1) (osteoporosis 

prevalence in Turkey: 50%, margin of error: 

5%, confidence interval: 95%). The study 

group consisted of a total of 451 adult female 

patients who were admitted to the hospital 

during the data collection period and agreed to 

participate in the study. During the study, 

women aged 45 years and older who had 

applied to the hospital for any reason were 

interviewed in the general waiting rooms of 

the outpatient clinics and informed about the 

subject and purpose of the study. After verbal 

consent to participate in the study was 

obtained, the women to be observed 

completed the prepared questionnaires. This 

process took about 10-15 minutes. 

The ORS was used to determine the women's 

risk of osteoporosis. This scale was developed 

by Kayacan et al. in 2011 and consists of 16 

questions. Questions 1, 2, 6 and 15 of the 

scale range from 0 to 1, question 4 ranges 

from 0 to 2, questions 3 and 5 range from 0 to 

3 and questions 7, 8, 9, 10, 11, 12, 13, 14 and 

16 range from 0 to 4. The scores achievable 

with the scale range from 0 to 48, with those 

achieving a score of 17 and above being 

considered at risk of osteoporosis (13).  

In this study, the OAS was used to assess the 

level of osteoporosis awareness in women. 

This scale was developed by Choi et al. (14) 

in 2008 and their Turkish validity and 

reliability study was conducted by Aktürk et 

al. (15) in 2021. The scale consists of 27 4-

point Likert-type questions. The answers to 

the questions are rated as follows: "I know 

very well (4)", "I know (3)", "I know a little 

(2)", "I don't know at all (1)". The scale 

ranges from 27-108, and the higher the score, 

the better the level of awareness about 

osteoporosis. 

In our study, obesity was defined as a body 

mass index of 30 or higher. The income status 

of the family was defined as "poor"," 

"medium" and "good" according to the 

women's own assessment. Smokers were 

defined as those who smoked at least one 

cigarette per day. "Regularly physically 

active" was defined as people who were 

physically active for 30 minutes per day at 

moderate intensity (brisk walking, slow 

running, swimming, gardening, 

sports/fitness)". 

The data obtained was analyzed on a 

computer using the statistical program SPSS 

(v15.0). The Shapiro-Wilk test was used to 

assess the suitability of the data for normal 

distribution. The chi-square test and Spearman 
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correlation analysis were used for statistical 

analysis. In Spearman correlation analysis, the 

r value between 0.000-0.299 indicates a weak 

relationship, between 0.300-0.700 indicates a 

moderate relationship, between 0.701-0.990 

indicates a strong relationship, and 0.991 and 

above indicates a perfect relationship (13). 

p≤0.05 was accepted as the value for 

statistical significance. 

 3. Results   

The age of the study group ranged from 45 to 

85 years, and the mean age was 57.8 ± 9.3 

years. In the study group, 130 (28.8%) were 

obese, 337 (74.7%) were married, 165 

(36.6%) had a secondary school degree or 

less, and 324 (71.8%) reported having a 

median family income. In this study, 402 

(89.1%) of the women were found to be at 

risk of osteoporosis. The distribution of those 

with and without osteoporosis risk in the 

study group according to some 

sociodemographic characteristics is shown in 

Table 1. 

 

 

Table 1. The distribution of people with and without osteoporosis risk in the study group according to 

some sociodemographic characteristics  

Sociodemographic characteristics 

Risk of osteoporosis 
Test value 

x 2 ; p 
No 

n(%) a 

Yes 

n(%) a 

Total 

n(%) b 

Age group (years) 

Under 59 30 (10.6) 252 (89.4) 282 (62.5) 
0.002; 0.965 

60 and above 19 (11.2) 150 (88.8) 169 (37.5) 

Obesity 

No 24 (7.5) 297 (92.5) 321 (71.2) 
12,014; 0.001 

Yes 25 (19.2) 105 (80.8) 130 (28.8) 

Marital status 

Married 34 (10.1) 303 (89.9) 337 (74.7) 
0.542; 0.462 

Not married 15 (13.2) 99 (86.8) 114 (25.3) 

Education status 

Middle school and below 17 (9.3) 165 (90.7) 165 (36.6) 

2,454; 0.293 High school 12 (9.3) 117 (90.7) 129 (28.6) 

University and above 20 (14.3) 120 (85.7) 140 (31.0) 

Family income status 

Bad 3 (8.1) 34 (91.9) 37 (8.2)  

0.903; 0.637 Middle 34 (10.5) 290 (89.5) 324 (71.8) 

Good 12 (13.3) 78 (86.7) 90 (20.0) 

Total 49 (10.9) 402 (89.1) 451 (100.0) - 

a : Row percentage, b : Column percentage 

 

108 (23.9%) of the women reported smoking, 

378 (83.8%) reported being menopausal, 60 

(15.9%) reported taking osteoporosis 

medications during menopause, 41 (9.1%) 

reported taking corticosteroid medication, 334 

(74.1%) had previously been informed about 

osteoporosis, 157 (34.8%) had a family 

history of osteoporosis, 237 (52.5%) stated 

that they were regularly physically active. The 

distribution of people with and without 

osteoporosis risk in the study group according 

to some osteoporosis-related characteristics is 

shown in Table 2. 
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Table 2.  The distribution of people with and without osteoporosis risk in the study group according to 

some osteoporosis-related characteristics  

Some variables associated with 

osteoporosis risk 

Risk of osteoporosis 
Test value 

 

x 2 ; p No 

n (%) a 

Yes 

n (%) a 

Total 

n (%) b 

Smoking status 

Not smoking 42 (12.2) 301 (87.8) 343 (76.1) 
2,254; 0.133 

Smoking 7 (6.5) 101 (93.5) 108 (23.9) 

Menopausal status 

No 5 (6.8) 68 (93.2) 73 (16.2) 
0.998; 0.318 

Yes 44 (11.6) 334 (88.4) 378 (83.8) 

Medication use for osteoporosis in the postmenopausal period* 

No 29 (9.1) 289 (90.9) 318 (84.1) 
10,881; 0.001 

Yes 15 (25.0) 45 (75.0) 60 (15.9) 

History of any physician-diagnosed chronic disease 

No 12 (7.0) 159 (93.0) 171 (37.9) 
3,594; 0.058 

Yes 37 (13.2) 243 (86.6) 280 (62.1) 

History of using any medication containing corticosteroids 

No 44 (10.7) 366 (89.3) 410 (90.9) 
Fisher's ; 0.792 

Yes 5 (12.2) 36 (87.8) 41 (9.1) 

Previous history of learning about osteoporosis 

No 14 (12.0) 103 (88.0) 117 (25.9) 
0.074; 0.786 

Yes 35 (10.5) 299 (89.5) 334 (74.1) 

History of knowledge about bone mineral density measurement 

No 22 (9.3) 215 (90.7) 237 (52.5) 
0.970; 0.325 

Yes 27 (12.6) 187 (87.4) 214 (47.5) 

History of previous bone mineral density measurement 

No 25 (9.4) 242 (90.6) 267 (59.2) 
1,167; 0.280 

Yes 24 (13.0) 160 (87.0) 184 (40.8) 

History of any physician-diagnosed bone disease 

No 26 (7.9) 303 (92.1) 329 (72.9) 
9,917; 0.002 

Yes 23 (18.9) 99 (81.1) 122 (27.1) 

Family history of osteoporosis 

No 29 (9.9) 265 (90.1) 294 (65.2) 
0.602; 0.438 

Yes 20 (12.7) 137 (87.3) 157 (34.8) 

Regular physical exercise status 

No 26 (12.1) 188 (87.9) 214 (47.5) 
0.465; 0.495 

Yes 23 (9.7) 214 (90.3) 237 (52.5) 

Total 49 (10.9) 402 (89.1) 451 (100.0) - 
a : Row percentage, b : Column percentage, *: The evaluation was made on menopausal women. 

 

117 (25.9%) of the study participants stated 

that they had never heard of osteoporosis. Of 

those who stated that they had already learned 

about osteoporosis, the most common sources 

of information were "health 

professionals/doctors" at 31.5% and 

"radio/TV/newspapers" at 22.8%. The 

distribution of sources from which the study 

participants stated that they had obtained 

information about osteoporosis is shown in 

Graph 1. 
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Graph 1. The distribution of sources from which the study participants stated that they had obtained information 

about osteoporosis (Numbers were calculated based on the answers given) 

 

The women's scores on the Osteoporosis Risk 

Scale ranged from 5 to 40, with an average of 

19.6 ± 4.2 (median: 19.0) points. On the 

Osteoporosis Awareness Scale, they scored 

between 27and 107, with a mean of 57.7 ± 

15.0 (median: 57.0) points. A weak negative 

correlation was found between the results of 

the Osteoporosis Risk Scale and the results of 

the Osteoporosis Awareness Scale (r=-0.099, 

p=0.036). The distribution of the women's 

scores on the Osteoporosis Risk Scale and the 

Osteoporosis Awareness Scale is shown in 

Graph 2. 

 

 

Graph 2. The distribution of the women's scores on the Osteoporosis Risk Scale and the Osteoporosis Awareness 

Scale 

4. Discussion and Conclusion 

Osteoporosis is a disease that can be 

prevented and whose progression can be 

slowed down. Especially in postmenopausal 

women, the decline in estrogen levels, a 

protective hormone against osteoporosis, is an 

important factor that increases the risk of 

osteoporosis (14). Identifying people at high 

risk of osteoporosis and raising awareness of 

this issue is very important to reduce the 

morbidity and mortality caused by 

osteoporosis.  
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Although it is known that the risk of 

osteoporosis is lower in obese people and 

osteoporosis-related fractures are less 

frequent, some studies conducted in recent 

years have reported that internal organ fat 

causes an increased inflammatory response in 

obese people and the resulting accelerated loss 

of bone tissue increases the risk of 

osteoporosis (15–17). In our study, the risk of 

osteoporosis was found to be lower in obese 

women than in non-obese women. A study by 

Gandham et al. reports that the risk of 

developing osteoporosis and bone fractures in 

old age increases with decreasing body mass 

index (18). A study by Compston et al. 

reported that obesity is not a significant risk 

factor for osteoporosis (19). Gaining scientific 

knowledge is a dynamic process. Therefore, 

the discovery of new information may change 

some of the existing information. One of the 

reasons for the different results reported in the 

studies could be the evolution of scientific 

knowledge over time. 

One of the main reasons for the development 

of osteoporosis in postmenopausal women is 

bone loss due to estrogen deficiency. During 

this time, it may be useful to compensate for 

the estrogen deficiency with medication to 

protect against osteoporosis (20). This study 

showed that the risk of osteoporosis was 

lower in postmenopausal women who took 

osteoporosis medication. A study conducted 

by Ji et al. reported that the risk of 

osteoporosis was lower in women taking 

osteoporosis prevention medication (21). In a 

study by Kaplan et al. it was reported that 

there was no difference in osteoporosis risk 

between those who took medication to prevent 

osteoporosis and those who did not (22). The 

reasons for the different results in the studies 

include the different methods used to assess 

the risk of osteoporosis. 

It is known that the incidence of osteoporosis 

is higher in people with a history of chronic 

disease (2). This could be due to the fact that 

some of the drugs used to treat chronic 

diseases cause osteoporosis. In our study, 

there was no difference in osteoporosis risk 

between those with a history of chronic 

disease and those without. 62.1% of the study 

group had a history of doctor-diagnosed 

chronic disease. The most common of these 

diseases were hypertension, diabetes mellitus, 

goiter and asthma/COPD. In a study by Pınar 

et al. it was reported that diabetes mellitus, 

hyperthyroidism and rheumatic diseases were 

the most common diseases among the 

participants. In a study by Umay et al. it was 

reported that hypertension, diabetes mellitus 

and thyroid diseases were the most common 

diseases among the participants (23). The 

reasons for the different results in the studies 

could be that the study groups had different 

socio-demographic characteristics. 

It was found that 74.1% of the study group 

already knew about osteoporosis. There was 

no difference in risk between those who 

already knew about osteoporosis and those 

who did not. The most common sources from 

which women get information about 

osteoporosis are: healthcare 

professionals/doctors, radio/TV/newspapers 

and internet/social media. In a study 

conducted by Elsabagh et al, participants' 

knowledge of osteoporosis was inadequate 

and the sources from which they obtained 

information were as follows: Television/mass 

media, friends/family and healthcare 

professionals (24). In the Barzanji et al. study, 

56.6% of participants were knowledgeable 

about osteoporosis and the most common 

sources from which they obtained their 

information were: Television, friends/family 

and magazines/newspapers (25). One of the 

reasons for the different results in the studies 

could be that the women have different socio-

cultural characteristics because they come 

from different countries. 

The most effective measure to prevent 

osteoporosis is to take protective measures to 

prevent the development of the disease. 

Women with high osteoporosis awareness are 

expected to take precautionary measures by 

knowing their risks and trying to reduce their 

risk of osteoporosis. This study found that 

women's risk of osteoporosis decreased as 

their awareness of osteoporosis increased. A 

study conducted by Bayındır et al. reported 

that no association was found between the 

level of osteoporosis awareness and the risk of 

osteoporosis (26). In the study by Lewiecki et 

al. it was reported that osteoporosis awareness 

was lower in women at risk of osteoporosis 

(27). One of the reasons for the different 
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results of studies on a similar topic in the 

literature could be the use of different 

measurement tools to determine osteoporosis 

risk and osteoporosis awareness. 

In this study, most women (89.1%) were 

found to be at risk of osteoporosis. The risk of 

osteoporosis is higher in women who are not 

obese, who are not taking medication for 

postmenopausal osteoporosis and who do not 

have a medically diagnosed bone disease. It 

can be said that women's awareness of 

osteoporosis is moderate. There is a negative 

correlation between osteoporosis awareness 

and osteoporosis risk. Another point that is 

just as important in preventing osteoporosis as 

reducing risk factors is increasing awareness 

of osteoporosis. In this context, it may be 

useful to plan and implement educational 

measures for women. Further research is 

needed on this topic.  

5. Limitations 

The limitations of this study are that the study 

was conducted on women who attended the 

outpatient clinics of a single hospital, that the 

questionnaires were answered according to 

the participants' own opinion and therefore 

subjectively, that it was a cross-sectional study 

and that the risk of osteoporosis was assessed 

using questionnaires. Further studies with 

objective osteoporosis measurements are 

required. 
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