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Abstract

Objective: This study was planned as a community-based research study 
to estimate the prevalence of osteoporosis and explore related risk factors 
in the Thrace region of Turkey.
Material and Methods: The community-based study involved a total of 
620 people, 498 women and 122 men, aged between 40 and 89 years. 
A questionnaire on the medical history and lifestyles of the participants 
was applied with a face-to-face interview. Body weight height, and arm 
span of each participant were measured, together with bone mineral 
density at the middle phalanges of the second, third, and fourth digits 
of the non-dominant hand using dual-energy X-ray laser absorptiometry.
Results: Age, clothing, lack of regular exercise, and giving birth to 
more than two children seem to contribute to osteoporosis, while high 
education, high economic level, tea and moderate alcohol consumption, 
oral contraceptive use, and hormone replacement therapy seem to 
retard osteoporosis. Osteoporotic patients had more fractures in the past. 
Height and weight were significantly lower in osteoporotic women.
Conclusion: Lifestyle affects the prevalence of osteoporosis. Drinking tea 
and alcohol seems to be controversial with regard to osteoporosis risk. 
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Özet

Amaç: Çalışma, Türkiye’nin Trakya bölgesinde osteoporoz prevalansını 
kestirmek ve ilgili risk faktörlerini ortaya çıkarmak amacıyla tasarlandı. 
Gereç ve Yöntemler: Toplum temelli çalışma, yaşları 40 ile 89 arasında, 
498 kadın ve 122 erkekten oluşan toplam 620 kişiyi kapsadı. Çalışmaya 
katılanların tıbbi geçmişlerini ve yaşam tarzlarını sorgulayan bir anket 
yüz yüze gerçekleştirildi. Kilo, boy, kulaç uzunluğu ve Dual-Enerji X-ray 
lazer absorpsiyometri ile baskın olmayan elin 2, 3 ve 4.parmaklarının orta 
falankslarından kemik mineral yoğunluğu ölçüldü. 
Bulgular: Yaş, giyinme, düzenli egzersiz yokluğu ve doğum sayısı 
osteoporoz ihtimalini arttırıyor görünürken iyi eğitimli olma, ekonomik 
seviyenin yüksekliği, çay ve hafif alkol tüketimi, doğum kontrol hapı 
kullanımı ve hormon replasman tedavisi osteoporozu yavaşlatıyor 
görünmektedir. Osteoporotik hastaların geçmişlerinde daha fazla kırık 
tespit edilmiştir. Osteoporotik kadınların boyu ve kilosu belirgin biçimde 
daha az bulunmuştur.
Sonuç: Yaşam stili osteoporoz prevalansını etkilemektedir. Çay ve alkol 
içmenin osteoporoz riski açısından etkisi tartışmalı görünmektedir. 
Anahtar Kelimeler: Osteoporoz, kemik yoğunluğu, risk faktörleri, yaşam 
stili

Address for Correspondence / Yazışma Adresi: Yaşar Keskin, MD, Department of Public Health, Marmara University Faculty of Medicine, İstanbul, Turkey. 
Phone: +90 216 414 94 57  E-mail: keskinyasar@yahoo.com

Received/Geliş Tarihi: September/Eylül 2013  Accepted/Kabul Tarihi: March/Mart 2014
©Telif Hakkı 2014 Türkiye Fiziksel Tıp ve Rehabilitasyon Derneği - Makale metnine www.ftrdergisi.com web sayfasından ulaşılabilir. 

©Copyright 2014 by Turkish Society of Physical Medicine and Rehabilitation - Available online at www.ftrdergisi.com 335



Introduction

Osteoporosis is a progressive systemic skeletal disease charac-
terized by compromised bone strength, predisposing one to 
an increased risk of fracture (1). It is seen in both females and 
males at a ratio of 2 to 1. Clinical risk factors are increased age, 
female sex, low body mass index (BMI) (≤19), parental history, 
immobilization, smoking, alcohol and caffeine-containing bev-
erage intake, and secondary causes of osteoporosis that involve 
rheumatoid arthritis, hypogonadism (e.g., menopause before 
age 45 years, bilateral oophorectomy, chemotherapy treatment 
for breast cancer), inflammatory bowel disease, diabetes mel-
litus, thyroid dysfunction, liver disease, and medications (e.g., 
prolonged corticoid use, anticonvulsants, etc). Levels of exercise 
in childhood and adolescence are related to bone mineral den-
sity (BMD) later in life (1-3). The prevalence of osteoporosis in 
the United States is about 10 million, with presumably an addi-
tional 34 million people with low bone mass who remain undi-
agnosed (2,4). Osteoporosis is known as a “silent thief,” because 
it is usually asymptomatic until a fracture occurs. In Turkey, it has 
been estimated that more than 24,000 hip fractures occurred 
in women and men aged 50 years or more in 2010, 73% of 
which were in women. The majority of hip fractures in women 
occurred after the age of 75 years. Assuming no change in the 
age- and sex-specific incidence, the number of hip fractures is 
expected to increase to nearly 64,000 in 2035 (5). 

Osteoporosis has physical, financial, and psychosocial effects 
on individuals and the community. It is necessary to diagnose 
the condition early to prevent fractures, and the current ap-
proach is based on the measurement of BMD. The gold stan-
dard BMD test, dual-energy X-ray absorptiometry (DXA), also 
has some disadvantages: false-negative results due to degenera-
tive or hypertrophic changes, no differentiation between corti-
cal and trabecular bone tissues, no standardization in different 
DXA machines, different reference values in each country, dif-
ficulty taking measurements in obese people, and its cost (6). 
Dual-energy X-ray laser absorptiometry (DXL) is an alternative 
that does not have these disadvantages; besides, it is portable. 
A new digital-type DXL, MetriScan, determines bone mineral 
density of the middle three digits. The Alara MetriScan phalan-
geal densitometer is reported to be more suitable and precise 
for postmenopausal women (7). There are a few hospital- and 
community-based surveys that have investigated the prevalence 
of osteoporosis in Turkey. The present study was planned as a 

community-based research study to estimate the prevalence of 
osteoporosis and related risk factors in the Thrace region of Tur-
key using DXL.

Material and Methods

The study area was the Thrace region outside of İstanbul and 
covered Edirne, Kırklareli, Tekirdağ, and the Thrace part of 
Çanakkale. More than 600,000 people over 40 years old live 
in the region. Because the literature indicates the prevalence of 
osteoporosis as 2%-45% among postmenopausal women and 
0%-36% among men, depending on the assessed site (8), our 
sample needed to reach 340 women and 175 men for a 95% 
confidence interval (Table 1). 

For each city, three primary healthcare centers-one from the city 
center, one from the counties, and one from the villages-were 
randomly selected from a list of names. People were invited to 
the center to participate in the survey and were included if they 
gave informed consent. The study continued until the sample 
size for each city was achieved. 

A questionnaire, prepared by the researchers and consisting of 
51 questions on the medical history and lifestyle of the partici-
pants, was applied with a face-to-face interview. The interview 
queried age; education and economic status; daily consumption 
of tea, coffee, cola, cigarettes, and alcohol; and clothing. Ac-
cording to home and automobile ownership, economic status 
was ranked as high, middle, or low-i.e., both, only automobile, 
or none. If the answer was “sometimes” in the questions re-
lated to smoking and alcohol intake, the answer was considered 
“yes.” The women were asked about their gynecological history. 
The individuals were also asked if they had diabetes mellitus, fra-
gility fractures, or a family history of fracture. Regular exercises 
and physical activities of individuals between age intervals (15-
25, 26-50, and above 50) at home and at work were queried by 
asking them to determine their own maximum possible activity 
levels. Activities relating to each age interval were given scores 
of mild, moderate, heavy, and very heavy, and the total physical 
activity score was obtained by adding them up. 

Height, weight, and arm span of the individuals were mea-
sured, and BMI was calculated by dividing the weight by height 
squared (kg/m2). Then, BMD was measured at the middle pha-
langes of the second, third, and fourth digits of the non-domi-
nant hand by a MetriScan device (Alara Inc, USA). The MetriScan 
uses radiographic absorptiometry (RA) to take high-resolution 
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Table 1. Total population and sample 

Cities  People over 40 years old                         %   Sample

 Women Men Total Women Men Women Men Total

Edirne 63,796 72,187 135,983 22 23 75 40 115

Kırklareli 52,548 57,900 110,448 18 18 61 32 93

Tekirdağ 87,601 96,210 183,811 31.5 30.5 107 53 160

Çanakkale 81,369 88,723 170,092 28.5 28.5 97 50 147

Total 285,314 315,020 600,334 100 100 340 175 515
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images and estimates relative bone density of the three phalan-
ges, comparing the intensity with a reference wedge embedded 
under the hand plate. In accordance with the World Health Or-
ganization’s classification, those with T score values lower than 
-2.5 were accepted as having osteoporosis (9).

Statistical analysis
Percentage, Mann-Whitney U test, chi-square test, and logistic 
regression analysis were used to analyze the data of the study.

Results

Women were more interested in measuring their BMDs, and the 
study involved 498 women and 122 men (146% higher and 70% 
lower, respectively, than the projected sample size) (Table 1). Of 
620 people aged between 40 and 89 years (mean 54.83±10.33), 
19.2% had never heard the term ‘osteoporosis,’ and 74% could 
not describe it. Of those who knew osteoporosis, one-third had 
heard of it from a physician, one-third heard of it from a friend, 
and one-third heard of it from the media. Also, 23.2% had a his-
tory of previous BMD measurements, and 13.5% had diabetes 
mellitus. Height and weight were significantly lower in osteopo-
rotic women (p=0.000, p=0.002) (Table 2). 

We found that the prevalence of osteoporosis in those over 40 
years old was 15.1% among women and 10.7% among men, and 
it reached 25.7% in those over 55 years (p=0.000). People who 
had higher education and economic level had a lower percentage 
of osteoporosis (p=0.000, p=0.010). BMI did not show a significant 
difference between normal and osteoporotic people (Table 3). 

The majority of the participants reported that they were nei-
ther cigarette smokers nor alcohol drinkers. However, more than 
half consumed more than 4 cups of tea per day. A minority of 
them consumed caffeinated drinks, like coffee or cola. People 
who consumed more tea and alcohol had a lower percentage of 
osteoporosis (p=0.014, p=0.038), and those who covered more 
parts of their body outside seemed to be more prone to osteo-
porosis (p=0.000) (Table 4). 

One-third of the participants exercised regularly. Stratification 
analysis revealed a significantly higher percentage of osteo-
porosis among individuals who were not doing regular exer-
cise (p=0.015) and had lower total activity scores (p=0.029, 
p=0.001) (Table 5). 

Concerning gynecological history, there was no significant dif-
ference between normal and osteoporotic people with regard 
to age at menarche. Surprisingly, women who had menopause 
before 45 years had a significantly lower percentage of osteo-
porosis (p=0.025). Women who had 3 or more children had 
a higher percentage of osteoporosis than those who had 1 or 
2 children (p=0.001). Oral contraceptive use was reported by 
27%, and hormone replacement therapy (HRT) was reported 
by 21%. Women who had used oral contraceptives or had HRT 
were more likely to be protected from osteoporosis (p=0.019, 
p=0.003) (Table 6). Logistic regression analysis of the gyneco-
logical history of women revealed that nulliparous women were 
1.2 times more likely to develop osteoporosis versus 2.15 times 

for women who did not use oral contraceptives and 3.61 times 
for women who did not receive HRT (Table 7).

As we expected, participants who were diagnosed with osteoporo-
sis had more fractures in the past than others (p=0.025). Unexpect-
edly, individuals who had reported fracture in the family were not 
more likely to have osteoporosis or low trauma fractures as com-
pared with individuals with a negative family history (Table 8). 

Discussion

A 2007 survey using the Alara MetriScan phalangeal densitometer 
reported that 1/3 of postmenopausal women in Turkey had os-
teoporosis (10). A 2009 survey that used DXA for femoral neck 
BMD measurements found an osteoporosis prevalence of 12.9% 
among women and 7.5% among men above 50 years old. At the 
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Table 2. Anthropometric data of women in the study

 Normal Osteoporotic Statistical  
Variables x±s* x±s* analysis

Height (cm) 159.12±6.07 153.82±7.01 z=-6.096
   p=0.000*

Weight (kg) 71.56±12.12 66.88±12.80 z=-3.594
   p=0.002*

Arm span-height  3.40±3.52 4.31±4.27 z=-1.423 
difference (cm)   p=0.155

*Arithmetic mean±standard deviation
*p<0.05 Mann-Whitney U test

Table 3. Characteristics of participants

                 Normal              Osteoporotic Statistical 

Variables n % n % analysis

Age

≤55 327 95.1 17 4.9 X2=54.309 

>55 205 74.3 71 25.7 p=0.000*

Sex

Female 423 84.9 75 15.1 X2=1.561 

Male 109 89.3 13 10.7 p=0.212

Education status

<5 years 310 81.8 69 18.2 X2=12.888 

>5 years 222 92.1 19 7.9 p=0.000*

Economic status

Low 31 77.5 9 22.5 
X2=9.194 

Middle 245 90.4 26 9.6 
p=0.010*

High 256 82.8 53 17.2

BMI

<25 166 84.7 30 15.3 

25-30 205 86.9 31 13.1 X2=0.420

>30 161 85.6 27 14.4 p=0.810

Total 532 85.8 88 14.2

BMI: body mass index; *p<0.05



age of 50, the remaining lifetime probability of a hip fracture was 
3.5% in men and 14.6% in women (5). Our study in the Thrace 
region of Turkey with the Alara MetriScan phalangeal densitometer 
supported what other studies revealed: age is a predisposing fac-
tor, and education level seems to be an advantage for osteopo-
rosis (11). The percentage of osteoporosis was found to be lower 
among people with higher economic status. BMI did not change 
significantly in normal and osteoporotic people, contrary to previ-
ous findings (10). 

In our study, the percentage with osteoporosis was lower among 
individuals who consumed more tea and alcohol, though there 
was no significant difference with regard to coffee consumption. 
Results from the Mediterranean Osteoporosis Study (MEDOS) 
showed that drinking tea was associated with a 30% reduction 
in the risk of hip fractures in both women and men over 50 years 
old (12,13). Older women who drank tea had higher BMD mea-

surements than those who did not drink tea. The researchers 
suggested that this might be explained by the components in 
tea, such as phytoestrogens or fluoride. Tea contains a different 
pattern of nutrients (e.g., flavonoids) than coffee, which may 
have other potential effects on bone (14). 

Multivariate analyses suggested an increase in BMD with drink-
ing tea (15). Several studies in populations in which drinking 
coffee is the major source of caffeine (>80%) showed an inverse 
relation between estimated caffeine intake and BMD in older 
women (16-20). But, in contrast to these studies, a cohort study 
found that drinking coffee was not a predictor of osteoporosis 
(21); in fact, although it was not significant, mean BMD was 
higher in coffee drinkers (22).

While we found no difference in osteoporosis between smokers 
and non-smokers, previous studies have suggested that ciga-
rette smoking has a negative effect on BMD and osteoporotic 
fractures (23-27). While excessive alcohol intake negatively af-
fects BMD (28), moderate alcohol consumption seems to have 
a positive effect (21,29,30). Other studies, however, have failed 
to find such an effect for smoking and alcohol (18,21,31-33). 

Covering the body seems to accelerate osteoporosis, and get-
ting sufficient sunlight is a measure to avoid osteoporosis, a re-
sult of the study that is consistent with the literature (34).

Our study revealed a significantly lower percentage of osteopo-
rosis among people who had physical activity and did regular 
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Table 5. Physical activities of participants according to age interval

                 Normal              Osteoporotic Statistical 
Variables n % n % analysis

Regular exercise 

Yes 185 90.7 19 9.3 X2=5.945 

No 347 83.4 69 16.6 p=0.015*

Activity between 15-25 years  

Mild 116 87.2 17 12.8 

Moderate 151 92.1 13 7.9 X2=9.047

Heavy 127 81.9 28 18.1 p=0.029*

Very heavy 120 82.2 26 17.8 

Activity between 26-50 years 

Mild 104 88.1 14 11.9 

Moderate 140 90.3 15 9.7 X2=5.755

Heavy 175 82.9 36 17.1 p=0.124

Very heavy 92 82.1 20 17.9 

Activity above 50 years    

Mild 142 73.2 52 26.8 

Moderate 99 90.0 11 10.0 X2=15.540

Heavy 56 84.8 10 15.2 p=0.001*

Very heavy 35 87.5 5 12.5 

*p<0.05

Table 4. Lifestyle of participants

                 Normal              Osteoporotic Statistical 
Variables n % n % analysis

Tea/day      

≤3 cups 226 81.3 52 18.7 
X2=8.509 

4-6 cups 204 89.1 25 10.9 
p=0.014*

≥7 cups 102 90.3 11 9.7 

Coffee/day     

None 302 85.1 53 14.9 
X2=0.894

 

1 cup 200 86.2 32 13.8 
p=0.640

≥2 cups 30 90.9 3 9.1 

More than 4 glasses of cola

No 505 85.6 85 14.4 X2=0.455

Yes 27 90.0 3 10.0 p=0.362

Smoking      

Never 316 83.2 64 16.8 
X2=5.660 

In the past 79 89.8 9 10.2 
p=0.059

Now 137 90.1 15 9.9 

Alcohol      

No 444 84.6 81 15.4 X2=4.291

Yes 88 92.6 7 7.4 p=0.038*

Clothing

Head, arms, and 348 90.9 35 9.1  
legs open

Head open, arms  78 76.5 24 23.5  
and legs covered     X2=22.648

Head, arms, and  92 79.3 24 20.7 p=0.000* 
legs covered     

Head, face, arms,  14 73.7 5 26.3 
and legs overed  

Total 532 85.8 88 14.2 

*p<0.05
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exercise. The effect of physical activity on BMD has been re-
ported by previously published research (35).

Studies in the past have found that HRT has a protective ef-
fect on BMD (19,31,36). Similarly, in our study, postmenopausal 
women who received HRT were less likely to have osteoporo-
sis. Also, oral contraceptives seemed to provide an advantage. 
Women who had menopause before 45 years had a significantly 
lower percentage of osteoporosis in our study, contrary to most 
of the literature. This may be due to HRT usage in these women.

Osteoporotic participants had more fractures in the past than 
others, as we expected. But, the participants’ family histories of 
fracture did not contribute significantly to osteoporosis or low 
trauma fractures, which needs an explanation.

Conclusion 

The current study revealed that osteoporosis is an important 
health problem in the Thrace region of Turkey, because one-
fourth of people are osteoporotic after 55 years of age. The 
prevalence is 15.1% among women and 10.7% among men 
over 40 years old. Promoting a healthy lifestyle through health 
education is a necessary measure to prevent osteoporosis. 
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Table 6. Gynecological history of women

                 Normal              Osteoporotic Statistical 
Variables n % n % analysis

Age at menarche

<13  76 88.4 10 11.6 
X2=2.252 

13-15 233 85.7 39 14.3 
p=0.324

>15  114 81.4 26 18.6 

Age at menopause 

≤45  245 88.1 33 11.9 X2=5.005 

>45  178 80.9 42 19.1 p=0.025*

Number of live births 

≤2  258 89.3 31 10.7 X2=10.110 

≥3  165 78.9 44 21.1 p=0.001*

Oral contraceptive

Yes 123 91.1 12 8.9 X2=5.514

No 300 82.6 63 17.4 p=0.019*

HRT utilization 

Yes 97 94.2 6 5.8 
X2=8.658 

No 326 82.5 69 17.5 
p=0.003*

Total 423 84.9 75 15.1 

*p<0.05

Table 7. Logistic regression analysis of gynecological history of 
women

 b SE P OR (95% CI)

Menopause-menarche  -0.049 0.025 0.049* 0.953 (0.907-1.000) 
(years) 

No childbirth 0.180 0.067 0.007* 1.197 (1.050-1.366)

No oral contraceptive 0.765 0.388 0.024* 2.149 (1.107-4.171)

No HRT  1.284 0.448 0.004* 3.610 (1.501-8.684)

Constant -2.416 0.913 0.008* 0.089

*p<0.05; OR: odds ratio

Table 8. Fracture history of participants

                 Normal              Osteoporotic Statistical 
Variables n % n % analysis

Fracture

Yes 49 76.6 15 23.4 X2=5.007  

No 483 86.9 73 13.1 p=0.025*

Family history of fracture

Yes 68 86.1 11 13.9 

No 408 85.2 71 14.8 X2=0.120

No comment 56 90.3 6 9.7 p=0.942

Total 532 85.8 88 14.2 

*p<0.05
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