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Abstract

Objective: In the present study, the factors that may potentially 
affect the age of admission of postmenopausal women to an 
osteoporosis (OP) outpatient clinic were evaluated.

Materials and Methods: Two hundred and twenty-six 
postmenopausal women admitted to our OP outpatient clinic 
were studied retrospectively. The level of education, occupation, 
age at menopause, duration of menopause, history of hormone 
replacement therapy (HRT), exercise routine, history of medication 
use that may cause secondary OP, and family history of OP were 
questioned. Lumbar spine and femur bone mineral density 
(BMD) measurements were performed by dual energy x-ray 
absorptiometry (DEXA). The data were analyzed by linear 
regression.

Results: The mean age of the patients was 58.8±8.7 years (range, 
37-82 years) and the mean age at menopause was 45.2±5.8 years. 
Multiple backward stepwise linear regression was performed. 
When factors which could potentially affect the age of admission 
to OP outpatient clinic were included in the model, only 2 factors 
(age at menopause and duration of menopause) were shown to 
affect the age of admission. These two variables explained 98.9% 
of the variation (adjusted R2) in admission age (p < 0.001).

Conclusion: The most important factors affecting the age of 
admission of postmenopausal women to the OP outpatient clinic 
were determined to be the age at menopause and the duration 
of menopause. 
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Özet

Amaç: Bu çalışmada, kadınların postmenopozal dönemde osteo-
poroz (OP) polikliniğine başvuru yaşında etkili olabilecek faktör-
ler araştırıldı. 

Yöntem ve Gereçler: Bu amaçla OP polikliniğimize başvuran 226 
postmenapozal kadın olgu retrospektif olarak incelendi. Tüm 
olguların eğitim durumları, meslekleri, menopoza girdikleri yaş, 
menopoz süresi, hormon replasman tedavisi (HRT) alıp almadığı, 
egzersiz alışkanlığı, sekonder OP yapacak ilaç öyküsünün olup 
olmadığı ve ailedeki OP öyküsü sorgulandı. Kemik mineral 
yoğunluğu (KMY) değerlendirmeleri lomber omurga ve femur-
dan DEXA ile yapıldı. Veriler lineer regresyon analizi ile değerlen-
dirildi. 

Bulgular: Hastaların yaş ortalaması 58.8±8.7 (37-82) olup, meno-
poz yaş ortalamaları 45.2±5.8 idi. Başvuru yaşını etkileyebileceği 
düşünülen faktörler çok değişkenli geriye dönük adımsal doğrusal 
regresyon modeline (Backward stepwise lineer regression analy-
sis) konulduğunda yalnızca 2 etkenin (menopoz yaşı ve süresi) 
başvuru yaşını etkilediği saptandı. Söz konusu iki değişkenin baş-
vuru yaşındaki değişimin %98.9’luk kısmını (Adjusted R2) açıkla-
dığı bulundu. Regresyon modelinin p değeri < 0.001 olarak 
bulundu. 

Sonuç: Sonuç olarak postmenopozal kadınlarda OP polikliniğine 
başvuru yaşını etkileyen en önemli faktörün; menopoz yaşı ve 
süresinin olduğu görüldü..

(Turk J Rheumatol 2010; 25: 72-6)
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Introduction

Osteoporosis (OP) is a systemic disease characterized 
by a reduction in bone mass and microarchitectural dete-
rioration of bone tissue, leading to enhanced bone fragil-
ity and a consequent increase in fracture risk (1). OP, also 
termed “the silent epidemic disease,” needs to be recog-
nized in all aspects so that preventive measures can be 
taken and optimal treatment methods can be offered (2). 
It is known that genetic structure, socioeconomic status, 
lifestyle characteristics such as exercise, nutrition, smok-
ing and alcohol consumption, the use of medications 
affecting bone structure (i.e., glucocorticoids, some diu-
retics, antacids, and hormone replacement therapy) have 
effects on bone mineral density (BMD) and have to be 
evaluated among the risk factors for OP (3-5).

Early diagnosis is as important as effective treatment 
in OP. The progression of disease can be halted and even 
substitution of the loss is possible by some simple inter-
ventions in early diagnosed patients (2,6). For an early 
diagnosis, the patients need to be admitted to the OP 
outpatient clinics as early as possible. 

Dual energy X-ray absorptiometry (DEXA) is the most 
widely used technique for the quantitative assessment of 
bone structure. DEXA is currently accepted as the gold 
standard for the determination of OP and fracture risk (7). 

By raising awareness in society, it will be possible to 
diagnose and implement preventive measures earlier for 
the individuals at risk for OP. Believing that the age of 
admission to an OP outpatient clinic might be one of the 
criteria reflecting public awareness, we aimed to investi-
gate the factors potentially affecting the age of admis-
sion to an OP outpatient clinic. 

Materials and Methods

Two hundred and twenty-six postmenopausal women, 
admitted to our OP outpatient clinic within the 
Department of Physical Medicine and Rehabilitation, 
were retrospectively studied in this study. The study pop-
ulation consisted of women admitted to an outpatient 
clinic for BMD measurement and OP risk assessment for 
the first time. Women who had previously been exam-
ined for BMD, those who had been referred from other 
departments for OP, and men were excluded.

The level of education, occupation, age at meno-
pause, duration of menopause (years), history of hor-
mone replacement therapy (HRT), exercise routine, histo-
ry of medication use that may cause secondary OP, family 
history of OP (diagnosis of OP or osteoporotic fractures) 
were questioned. 

Lumbar spine (L2-4, L2, L3, and L4) and femur (femur 
neck and trochanter) BMD measurements were per-
formed by DEXA. BMD results were expressed as g/cm2. 

The level of education was evaluated in 5 categories: 
1, no education; 2, primary school; 3, secondary school; 4, 
high school; and 5, college or university degree.

Individuals who performed exercise equivalent to 
walking at a fast pace or jogging for at least 1 hour >3 

times a week were considered to perform regular exercise. 

The Spearman correlation test was used to evaluate 

the relationship between BMD and age at the time of 

admission, age at menopause, and duration of meno-

pause. Comparison of BMD according to fracture history, 

use of medications that may cause OP, exercise routine, 

HRT use, and family history of OP was performed by an 

independent samples t-test. Potential parameters which 

may affect the age of admission to the outpatient clinic 

were initially assessed by univariate linear regression 

analysis, and the significant parameters were further 

examined by multivariate backward stepwise linear 

regression analysis. Statistical analysis of the data was 

performed by the SPSS 11.0 program. P values <0.05 were 

considered statistically significant.

Results

The mean age of the 226 postmenopausal women 

was 58.8±8.7 years (range, 37-82 years). The mean age at 

menopause was 45.2±5.8 years (range, 25-55 years) and 

the mean duration of menopause was 13.8±9.7 years 

(range, 1-43 years). 

Among the study population, 126 (55.8%) were 

housewives, 83 (36.7%) were retired and 17 (7.5%) were 

currently employed as workers. When the education level 

was considered, it was observed that 16 (7.1%) were illit-

erate, 87 (38.5%) were primary school graduates, 26 

(11.5%) were secondary school graduates, 35 (15.5%) 

were high school graduates, and 62 (27.4%) had a college 

or university degree. 

Although BMD values measured at all sites were 

negatively correlated with the age and the duration of 

menopause of the patients (p<0.05), the correlation was 

weak as ’r<0.5’ (Table 1). There was no significant rela-

tionship between the age at menopause and BMD values 

(p>0.05; Table 1). 

The BMD values were compared in all subgroups: 

A significant difference existed between occupation 

subgroups in terms of femur neck and L2 BMD values 

(p<0.05). Currently employed workers had a significantly 

higher L2 BMD (0.932±0.124 g/cm2) than housewives 

(0.833±0.161 g/cm2) (p=0.035) and retired individuals had 

a significantly higher femur neck BMD (0.787±0.179 g/

cm2) than housewives (0.725±0.148 g/cm2; p=0.022). 

Housewives had lower BMD at both sites. There was no 

significant difference between the occupation subgroups 

in terms of other BMD values (p>0.05).

Illiterate women had a significantly lower femur neck 

BMD (0.660±0.100 g/cm2) than those with a college or 

university degree (0.795±0.184 g/cm2; p=0.019). There 

was no significant difference between the education sub-

groups in other BMD values (p>0.05).

There was a significant difference between the BMD 

values of patients with a fracture history at L2, L3, the 

femur neck, and the trochanter (p<0.05). There was no 

significant difference between BMD values of individuals 

with or without previous use of medications which may 

cause OP (p>0.05). The BMD values of patients who per-

formed regular exercise were significantly higher than 
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the values of patients who did not perform regular exer-
cise at all sites (p<0.05). No significant difference was 
noted between BMD values of patients with or without a 
history of HRT use (p>0.05). A significant difference was 
observed between BMD values of patients who did or did 
not have a family history of OP at all sites (p<0.05). The 
mean BMD values according to subgroups and inter-
group comparisons are presented in Table 2. 

Univariate regression analysis of potential factors 
which may affect the age of admission revealed that 
occupation, level of education, fracture history, exercise 
routine, HRT use, age at menopause, duration of meno-
pause, L2-4 BMD, L2 BMD, L3 BMD, L4 BMD, femur neck 
BMD, and trochanter BMD values were associated with 
the age at the time of admission (p<0.05). However, use 
of medications that may cause OP and a family history of 
OP were not associated with the age at the time of 
admission to the OP outpatient clinic (p>0.05; Table 3). 

When potential factors which may affect the age of 
admission to the outpatient clinic were included in back-
ward stepwise linear regression analysis, only two varia-
bles (age at menopause and menopause duration) were 
found to affect the age at the time of admission. These 
variables explained 98.9% of the variation (adjusted R2) 
in admission age (p < 0.001; Table 3). 

Discussion

Given the increase in the elderly population, OP is cur-
rently one of the most important health problems (8). OP 
is the basic cause of bone fractures mostly observed in 
elderly individuals. As bone mass decrease, bones become 
more prone to fractures. Genetic factors, environmental 
factors, and lifestyle have a major impact on bone mass (9). 

Believing that the age of admission to an OP outpa-
tient clinic might be one of the criteria reflecting public 
awareness, we aimed to determine the factors poten-
tially affecting the age of admission to an OP outpatient 
clinic. First, we evaluated whether there was a difference 
between BMD values of the subgroups formed according 
to the predetermined criteria. We noted that BMD values 
differed between the subgroups determined according to 

occupation, fracture history, exercise routine, and family 
history of the individuals. We considered that the fea-
tures which have led to a difference in BMD values could 
affect the admission age. In univariate analysis, all of 
these criteria except family history had an effect on the 
age of admission. However, this finding was not observed 
in the multivariate model. The age at menopause and the 
duration of menopause appeared to be the major factors 
which affected admission to the OP outpatient clinic. 
Contrary to our expectations, personal history of frac-
tures or family history of OP did not appear to be trigger-
ing factors for an earlier admission. Similarly, occupa-
tional differences or differences in exercise routine did 
not have the anticipated effect on admission to the OP 
outpatient clinic. Kavuncu et al. (10) have reported that 
family history of OP or related factors did not have a sig-
nificant effect on predicting OP in women. In a study on 
the initial densitometric evaluation of 6160 postmeno-
pausal women, Varenna et al. (11) reported that physical 
activity level was closely associated with educational level 
and had an impact on OP. In postmenopausal women, 
Yaraman et al. (12) reported that BMD values decreased 
by an increase in age and age at menopause, and the 
values were elevated in those who performed regular 
exercise.

In education subgroups, we observed a significant dif-
ference in only femur neck BMD values between illiterate 
individuals and individuals with a college or university 
degree. The difference noted in only one measurement 
site was not sufficient to conclude that the level of educa-
tion provides a difference in terms of BMD. Although 
many studies evaluated the relationship between chronic 
diseases and education level, a few investigated the asso-
ciation between bone health and education level. Aksu 
et al. (13) noted that the increase in awareness about OP 
was positively correlated with the level of education, and 
the level of awareness was high in individuals with a high 
level of education. However, despite the observed asso-
ciation between the level of education and admission age 
in univariate analysis, the level of education was not 
found to affect admission age in the multivariate model 
in the present study. 

Tab le 1. Correlation of BMD values with age, age at menopause, and duration of menopause 

     BMD measurement site  Age Age at menopause Duration of menopause

L2-4
 r -0.220 0.002 -0.235

 p 0.001* 0.977 0.000*

L2
 r -0.293 0.029 -0.311

 p 0.000* 0.666 0.000*

L3 
 r -0.227 -0.049 -0.207

 p 0.001* 0.466 0.002*

L4
  r -0.191 0.027 -0.218

 p 0.004* 0.688 0.001*

Femur neck
  r -0.483 0.076 -0.456

 p 0.000* 0.255 0.000*

Trochanter
  r -0.307 0.036 -0.275

 p 0.000* 0.588 0.000*

*p<0.05, Spearman correlation test BMD: bone mineral density
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Tab le 2. Comparison of BMD values of the patients according to fracture history, use of medications that may cause OP, 
exercise, HRT use, and family history of OP 

Parameter       BMD* and inter-group comparisons
 L2-4 L2 L3 L4 Femur neck Trochanter

Fracture history 

No (n=180) 0.866±0.15 0.858±0.15 0.878±0.16 0.854±0.16 0.762±0.16 0.615±0.09

Yes (n=46) 0.828±0.16 0.813±0.17 0.812±0.20 0.839±0.18 0.705±0.12 0.570±0.11

p 0.054 0.007 0.020 0.332 0.015 0.012

Use of medications that may cause OP

No (n=131) 0.862±0.16 0.855±0.16 0.866±0.19 0.855±0.18 0.761±0.17 0.604±0.09

Yes (n=95) 0.852±0.14 0.841±0.15 0.863±0.14 0.846±0.14 0.737±0.14 0.609±0.11

p 0.924 0.807 0.682 0.748 0.771 0.524

Regular exercise

No (n=162) 0.846±0.16 0.838±0.16 0.859±0.17 0.839±0.18 0.732±0.14 0.596±0.10

Yes (n=64) 0.887±0.12 0.878±0.12 0.880±0.16 0.883±0.13 0.797±0.19 0.633±0.09

p 0.002 0.003 0.016 0.007 0.000 0.003

HRT use

No (n=173) 0.857±0.16 0.848±0.16 0.864±0.18 0.849±0.18 0.741±0.15 0.602±0.11

Yes (n=53) 0.859±0.11 0.852±0.13 0.869±0.12 0.859±0.11 0.782±0.19 0.620±0.08

p 0.393 0.518 0.328 0.323 0.116 0.439

Family history of OP 

No (n=201) 0.873±0.15 0.865±0.15 0.879±0.17 0.864±0.17 0.761±0.16 0.614±0.10

Yes (n=25) 0.738±0.09 0.724±0.09 0.750±0.10 0.748±0.10 0.666±0.12 0.539±0.09

p 0.000 0.000 0.000 0.000 0.002 0.000

BMD: * Mean ± SD, g/cm2 BMD: Bone mineral density, OP: Osteoporosis, HRT: Hormone replacement therapy, L: Lumbar spine

Tab le 3. Results of univariate and multivariate regression analyses of factors potentially affecting admission age to the OP 
outpatient clinic 

 Variable types/  Univariate Model Multivariate Model
 categories

  b* P b* P

Occupation 0: unemployed

 1: employed 
-0,425 0,000 -0,009 0,402

Education level 0: < college level

 1:  college level  
-0,488 0,000 0,009 0,418

Fracture history 0: no, 1: yes 0.201 0.002 0,004 0.650

Use of medications  0: no, 1: yes 0.083 0.212 - -
that may cause O

Regular exercise 0: no, 1: yes 0.160 0.016 -0.005 0.552

Age at menopause  Quantitative  0.159 0.017 0.667 0.000
 variable

Duration of menopause  Quantitative 0.798 0.000 1.104 0.000
 variable

History of HRT  0: no, 1: yes -0.247 0.000 0.007 0.354

Family history of OP 0: no, 1: yes 0.040 0.545 - -

L2-4 BMD Quantitative -0.216 0.001 0.021 0.565

 variable

L2 BMD Quantitative -0.268 0.000 -0.017 0.499
 variable

L3 BMD Quantitative -0.202 0.002 0.002 0.899
 variable

L4 BMD  Quantitative -0.183 0.006 0.001 0.942
 variable

Femur neck BMD Quantitative -0.392 0.000 -0.012 0.264
 variable

Trochanter BMD Quantitative -0.356 0.000 0.004 0.722
 variable

BMD: Bone mineral density, OP: Osteoporosis, HRT: Hormone replacement therapy
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We did not detect any difference between BMD val-

ues of subgroups formed according to the use of HRT and 

to the use of medications which may cause OP. Type, 

duration, and doses of medication which might also have 

had an influence on our results were not evaluated in the 

study. This may be considered as a limitation. Horsman et 

al. (14) reported a dose-dependent effect of estrogen on 

postmenopausal bone loss. In addition, many studies 

reported the positive effects of HRT on BMD (15,16). 

Baret-Canner et al. (17) showed that the BMD of indi-

viduals, who have used HRT, even for a very short period 

of time, was higher compared to those who have never 

used HRT.

Awareness of OP can also be evaluated by using ques-

tionnaires. There are previous studies in the literature on 

this topic (18-22). Juby and Davis (19) evaluated the level 

of knowledge of elderly individuals regarding OP. They 

reported that women had a greater knowledge about OP 

compared to men and also those with previous fractures 

and those who performed regular exercise also had a 

greater knowledge. Only the elderly were included in 

their study. We proposed an association between admis-

sion age to the OP outpatient clinic and awareness of OP, 

and examined the factors affecting the age of the 

patients at the time of admission. Therefore, our study 

population consisted of postmenopausal women from all 

age groups. In order to provide standardization, only 

female individuals were evaluated.

Giangregorio et al. (22) conducted a questionnaire-

based study on a group of health-care professionals con-

cerning the risk factors of OP. They emphasized the 

importance of education of health care professionals 

who should refer the patients for early diagnosis and 

treatment of OP.

Awareness of osteoporotic patients was evaluated in a 

multi-center study in Turkey (21). Significant difference was 

noted in the awareness of subgroups formed according to 

the level of education, physical activity, body mass index, 

obesity, and smoking status. Moreover, awareness was sig-

nificantly different in different regions of the country. 

In conclusion, it was determined that the main factors 

leading our patients to admit to the OP outpatient clinic 

were the age at menopause and the duration of meno-

pause.
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