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Abstract
Our epidemiological survey is the first step in studying prevalence and risk factors of postmenopausal osteoporosis (PMO) 

in the Republic of Uzbekistan, aiming at development of early preventive and therapeutic measures to reduce osteoporosis-
associated fractures. 

Methods: We screened 1378 postmenopausal female residents of Tashkent and Namangan, two cities with the largest 
populations in Uzbekistan, aged from 50 to 80. The duration of the postmenopausal period was ≥1 year. 

Results: According to our data, the prevalence of osteoporosis in different regions of Uzbekistan varies widely (33.5% and 
51.1% in Tashkent and Namangan, respectively). The prevalence of osteoporosis increases with age from 25.6% (50 to 59 years) 
to 51.3% (in >70 age group) in Tashkent and from 44.0% to 80.0% in  the same age groups in Namangan.

There were significantly more women in Namangan with body mass <57 kg than in Tashkent (OR 2.44; 95%CI 1.72-3.46; 
P<0.00001). We found that the number of women doing physical exercises in Tashkent was 2 times more than in Namangan 
(65.5% versus 36.1%, OR 3.36; 95% CI 2.64-4.27; P<0.0001).

Conclusion: Our research shows that osteoporosis is widely spread among women above 50 living in two big densely 
populated cities of Uzbekistan (Tashkent and Namangan). Low body mass and irregular physical activity, fracture history, and 
duration of menopause are the factors of risk in the studied cohorts of women. 
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Introduction
Postmenopausal osteoporosis (PMO) is a systemic, 

multifactorial skeletal disease occurring in women in 
postmenopause as a consequence of deficiency of sexual 
hormones, mainly estrogens. The disease is characterized by 
progressive loss of bone mass and change in microstructure, 
resulting in increased risk of fracture, morbidity, and 
mortality.  PMO constitutes up to 80% to 85% of all 
types of osteoporosis [1-3]. Osteoporosis frequency in all 
skeletal sites increases with age; thus, according to WHO, 
osteoporosis is registered in 70% of women older than 80 
years [4]. Findings from epidemiological studies in the 
Russian Federation demonstrated that in the age group of ≥50 

years, according to WHO criteria, osteoporosis occurred in 
30.5% to 33.1% of women and in 22.8% to 24.1% of men, 
totaling10 million people [5], which means that 1 woman 
out of 5 and 1 man out of 3 have osteoporosis. Similar data 
were published on prevalence of osteoporosis among women 
of the white population of North America and a number of 
countries of Western Europe [6-8]. Frequency of osteopenia 
and osteoporosis among perimenopausal female residents 
of Tashkent is 55.7% and 12.2%, respectively [9]. But no 
epidemiological studies of postmenopausal osteoporosis have 
been conducted in the Republic of Uzbekistan so far. 

According to the U.S. Census Bureau International 
Database, in 2014 the population of Uzbekistan was 29 million 
people, 17% (4.2mln) and 3.4% (971,000) of people being ≥ 
50 and ≥70 years of age, respectively. By 2050 in the face of a 
general population rise to 35 million people, 40% (14mln) and 
12% (4.2mln) are expected to be ≥ 50 and ≥ 70 years of age, 
respectively. No specially designed epidemiological studies of 
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osteoporosis and osteoporotic fractures have been conducted. 
However, according to the Research Institute of Traumatology 
and Orthopedics, there are at least 30,000 people with 
osteoporosis and 150,000 with osteopenia in Uzbekistan. 
The number of patients with osteoporosis and osteopenia is 
predicted to increase up to 250,000 by 2020.

Our epidemiological survey is the first step in studying 
prevalence and risk factors of postmenopausal osteoporosis in 
the Republic of Uzbekistan, aiming at development of early 
preventive and therapeutic measures to reduce osteoporosis-
associated fractures. 

The work was initiated to study prevalence and various 
risk factors of postmenopausal osteoporosis among female 
residents of Tashkent and Namangan.

Materials and methods
We screened 1378 postmenopausal female residents 

of Tashkent and Namangan, two cities with the largest 
populations in Uzbekistan, aged from 50 to 80. The duration 
of the postmenopausal period was ≥1 year. The groups were 
comparable by parameters. Duration of osteoporosis and 
menopause ≥1 year was the inclusion criterion. Diseases 
affecting bone metabolism, such as hyperparathyroidism, 
thyrotoxicosis, Itsenko-Cushing’s syndrome and disease, 
hypogonadism in medical history, rheumatic disorders, 
malabsorption syndrome, renal insufficiency, hepatic 
dysfunction, and malignancies, as well as prior treatment with 
medications affecting calcium metabolism 12 months before 
the study, were the exclusion criteria. 

The study was conducted in accordance with the ethical 
principles stated in Declaration of Helsinki of 1964 (revised in 
Seoul in 2008). The trail is registered on www. who.int/bulletin/
archives/79(4)373;http://www.wma.net/en/30publications 
/10 policies /b3/. The study was approved by the Center for 
the Scientific and Clinical Study of Endocrinology Ethics 
Committee. Written informed consent was obtained from all 
participants. A special questionnaire chart was developed in the 
Center and was filled out for each woman. The chart included 
demographic and anthropometric data (age, height, weight), 
gynecological and hormonal history (age of menarche, age 
of menopause, the number of children, reproductive history), 
private and familial history of fractures, the present way of 
life (physical activity, smoking, drinking, and everyday use of 
dairy products). 

Bone mineral density (BMD) was measured by 
ultrasound osteodensitometry (Omnisense 8000, Sunlight, 
Israel). 

According to clinical guidelines, diagnosis of 
osteoporosis or osteopenia was based on the values of a T-score, 
the number of standard deviations (SD) from age norm. 
Thus, osteoporosis was diagnosed with T-score of 2.5 SD, 
the parameter’s range from >-2.5 SD to ≤ 1.0 SD determined 
osteopenia, and the value <-1.0 SD was taken as normal. 
Every patient filled in a card-questionnaire developed at the 
Center for the Scientific and Clinical Study of Endocrinology, 
Uzbekistan Public Health Ministry.

Results were statistically processed using Excel 2010 

and the software package STATISTICA 6.0 (Stat Soft, 2001). 
Logistic regression was used to calculate OR and 95% CI. 
Quantitative parameters are presented as M±SD, as well as 
Median (Me) and 25th and 75th percentiles as Inter Quartile 
Range (IQR). We used the Chi-square test to compare 
observed data.  P values of <0.05 were considered statistically 
significant.

Results
We screened 1378 postmenopausal women aged ≥ 50 

years (mean age 57.9 ± 6.4 years, IQR 53.0 to 62.0) within the 
period from 05.01.2010 to 05.01.2011. Residents of Tashkent 
were placed into Group 1 (n=963), and residents of Namangan 
into Group 2 (n=415). Among the examinees 371 (26.9%) 
women had normal BMD (nBMD), while osteopenia and 
osteoporosis were diagnosed in 473(34.3%) and 534 (38.8%) 
examinees, respectively (Table 1). 

Table 1.  
Characteristics of women in Tashkent and Namangan

 Variable Tashkent
 n=963

Namangan
 n=415

Total
 n=1,378

 n % n % n %
nBMD 296 30.7 75 18.1 371 26.9
Osteopenia 345 35.8 128 30.8 473 34.3
Osteoporosis 322 33.5 212 51.1 534 38.8
Age       
50-59 year 555 57.6 327 78.8 882 64.0
60-69 year 330 34.3 68 16.4 398 28.9
≥70 year 78 8.1 20 4.8 98 7.1
Weight <57 kg 74 7.7 70 16.8 144 10.4
BMI<20.0 kg/m2 15 1.6 11 2,7 26 1.9
Daily
consumption of dairy 
products 208 21.6 90 21.7 298 21.6
Regular physical 
activity (not less than 
30 min per day) 631 65.5 150 36.1 781 56.7
Cigarette smoking 26 2.7   26 1.9
Consumption
coffee  52 5.4 41 9.9 93 6.7
Previous fracture 16 1.7 25 6.0 41 3.0
Age, year 59.9±6.4 55.5±5.8* 57.9±6.4

Me: IQR 58.0;
 54.0:63.0

54.0;  
50.0:59.0

57.0; 
53.0:62.0

BMI 29.7±5.3 28.9±5.5* 29.5±5.4

Me: IQR 29.3; 
26.1:32.9

28.3; 
25.3:32.3

28.9; 
26.0:32.7

T-score -1.86±1.5 -2.34±1.52* -2.00±1.54

Me: IQR -1.89; 
-2.91:-0.78

-2.60; 
-3.60:-1.20

-2.05; 
-3.10:-0.90

Duration of
menopause, year 10.8±8.2 9.4±7.1* 10.4±7.9

Me: IQR 10.0; 
4.0:16.0

8.0; 
4.0:14.0

9.0; 
4.0:15.0

Weight, kg 75.3±13.8 70.0±13.7* 73.7±14.0

Me: IQR 74.0; 
65.4:84.8

69.0; 
60.0:78.0

72.0; 
64.0:82.0

* - P < 0.0001
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The maximum number of women with nBMD was 
found in the age group of 50 to 59 years (80.6%). With ageing, 
a progressive reduction in the percentage of patients with 
normal parameters was observed: 17.5% and 1.89% in the 
age groups of 60 to 69 and 70 to 79 years, respectively. In 
women with osteopenia the tendency persists, but there were 
significantly fewer women aged from 50 to 59 years in the 
osteopenia group than in the group with nBMD (62.8% versus 
80.6%; OR 0.41; 95%CI 0.30-0.56; P<0.0001). There were 
significantly more women aged from 60 to 69 (OR 2.0; 95%CI 
1.43-2.79; P<0.0001) and from 70 to 79 (OR 4.16; 95%CI 
1.82-9.47; P<0.0001) years in the group with osteopenia than 
in the group with nBMD.

In the osteoporosis group there were confidently fewer 
women aged from 50 to 59 (53.6%) than in the group with 
nBMD (OR 0.28; 95%CI 0.2-0.38; P<0.0001) and in the group 
with osteopenia (OR 0.68; 95%CI 0.53-0.88; P<0.0001). 
However, among examinees with osteoporosis there were 
confidently fewer women aged from 60 to 69 (36.0%) than in 
the group with nBMD (OR 2.64; 95%CI 1.92-3.64; P<0.0001) 
and in the osteopenia group (OR 1.32; 95%CI 1.01-1.72; 
P=0.05).

About 10.5% of women with osteoporosis belonged 
to the 70- to 79-year-old group; they were confidently more 
in number than in the group with nBMD (OR 6.09; 95%CI, 
2.74-13.5; P<0.0001) and more, though not confidently, than 
in the group with osteopenia (OR 1.47; 95%CI 0.94-2.28; 
P=0.11). As to residency, there were confidently fewer women 
with nBMD in Namangan than in Tashkent (18.1% versus 
30.7%, OR 0.50; 95%CI 0.37-0.66; P<0.0001). In addition, 
osteoporosis in Group 2 was found in 51.1% of examinees 
from Namangan versus 33.5% in those from Tashkent (OR 
2.08; 95%CI 1.64-2.63; P<0.0001) (Fig.1).

Namangan residents in the 50 to 59 and the 60 to 69 
age groups were 1.5 and almost 5 times less than Tashkent 
residents, respectively. Similarly, a low frequency of nBMD 
could be seen in women aged from 70 to 79. Prevalence of 
osteopenia was found not to depend on age in Tashkent 
residents. The number of osteopenia cases confidently reduced 
among examinees from Namangan. With ageing, the number 
of women with osteoporosis was found to increase in both 
cities, but among Namangan residents the number was almost 
2 times more.  Thus, osteoporosis frequency was higher in the 

Namangan group than in the Tashkent group. In Namangan, 
nBMD was found in fewer female residents, and osteoporosis 
frequency was higher.  

By means of analysis of BMD dependence on age, 
we found that the mean age of the examinees was 57.9±6.4 
years; the Tashkentian examinees were significantly older than 
Namanganians (59.9±6.4 versus 55.5±5.8). This tendency was 
confirmed by more detailed analysis of the dependence of the 
degree of BMD on age. However, despite the fact that among 
examinees in the second group osteopenia and osteoporosis 
frequencies were higher, the women on average were 3 to 6 
years younger than those in the first group. 

There were significantly more women in Namangan 
with weight <57 kg than in Tashkent (OR 2.44; 95%CI 1.72-
3.46; P<0.00001) (Fig.2.). There were more patients with low 
BMI in the cohort of Namangan residents with osteopenia and 
osteoporosis. Comparative analysis of parameters in the two 
cities demonstrated more women with lower limit of weight 
in Namangan. This seems to be the cause of higher osteopenia 
and osteoporosis in Group 2. We have found no substantial 
differences in the rate of BMI<20.0 kg/m2 in the studied 
cohort of women (OR 1.72; 95%CI 0.78-3.78; P=0.25). 
Neither irregular administration of calcium nor smoking made 
a significant difference.  

Regular physical activity among women with 
osteoporosis was significantly rarer than in women with 
nBMD (48.1% versus 64.4%, OR 0.51; 95%CI 0.39-0.67; 
P<0.0001). At the same time, the number of women doing 
physical exercises in Tashkent was 2 times more than in 
Namangan (65.5% versus 36.1%, OR 3.36; 95%CI 2.64-
4.27; P<0.0001). Tashkent female residents with osteoporosis 
were physically active more regularly than Namangan female 
residents (62.4% versus 26.4%, OR 4.63; 95%CI 3.17-6.76; 
P<0.0001). In Namangan, the percentage of physically active 
women in the osteoporosis group (26.4%) was confidently 
lower than those in nBMD group (49.3%, OR 0.37; 95%CI 
0.21-0.64; P<0.0001) and in the osteopenia group (44.5%, OR 
0.45; 95%CI 0.28-0.71; P<0.0001). 

We studied osteoporosis frequency by duration of 
menopause. In Namangan, there were more women with 
menopause onset before 45 years of age than in Tashkent 

Figure 1. Frequency of BMD disorders among residents 
of Tashkent and Namangan

Figure 2. The percentage of women with weight less than 
57 kg depending on the bone mineral density
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(30.8% versus 14.2%, OR 2.69; 95%CI 2.04-3.54; P<0.0001). 
There were many more nBMD women with a menopause 
duration less than 5 years compared to PMO women (45.0% 
versus 20.8% OR 3.13; 95%CI 2.26-4.32; P<0.0001). It was 
much more frequent among residents from Tashkent (52.4% 
versus 15.2%, OR 6.09; 95%CI 3.98-9.32; P<0.0001) than 
from Namangan (30.1% versus 31.7%, OR 0.93; 95%CI 0.54-
1.59; P=0.89). Osteoporosis was confidently more frequent 
among patients with menopause duration more than 10 years 
(51.7% versus 14.3%, OR 6.11; 95%CI 4.61-8.11; P<0.0001).

Discussion 
Osteoporosis has become a major public health concern, 

which leads to increased rates of morbidity and mortality.  
Epidemiological investigations have shown that there is no 
country, nationality or race free from osteoporosis.  According 
to NHANES data, there are 14 million women in the US 
aged more than 50 with low hip bone density.  Prevalence 
of osteoporosis in all parts of the skeleton rises with age.  
According to WHO data, it exists in 70% of women more 
than 80 years old [10]. The disorder is being diagnosed in 
all age groups (from 6% in individuals >50 years to 50% 
among individuals >80 years) [11]. A recent study on the 
epidemiology of osteoporosis in the United States found a 
prevalence of 15.4% among women older than 50 years and a 
prevalence of 34.9% among women older than 80 years [12].

According to our data, the prevalence of osteoporosis 
in different regions of Uzbekistan varies widely (33.5% 
and 51.1% in Tashkent and Namangan, respectively). The 
prevalence of osteoporosis increases with age from 25.6% (50 
to 59 years) to 51.3% (in >70 age group) in Tashkent and from 
44.0% to 80.0% in in the same age groups in Namangan.

Low weight or low BMI is an indicator of low mineral 
density of bone tissue and a predictor of future fractures, 
particularly of the hip. Low BMI is <20 kg/m2, low BMD - 
<57 kg [13,14]. Our data show that there were many more 
residents with body mass <57 kg in Namangan, than in 
Tashkent, but there was no difference in the number of 
residents with BMI<20 kg/m2.

A low intake of calcium can lead to increased resorption 
of the bone matrix with demineralization and a consequent 
increase in fracture risk [1]. There were an equal number of 
women in studied cohorts using dairy products.

Persistent low physical activity is known to facilitate 
osteoporosis in older years. A sedentary style of life and 
immobilization result in rapid bone mass loss associated with 
accelerated bone resorption and slow bone formation [15]. 
Our study showed that the number of women doing physical 
exercises in Tashkent was 2 times more than in Namangan 
(65.5% versus 36.1%, OR 3.36; 95%CI 2.64-4.27; P<0.0001).

According to Van Geel [16,17], the risk of refracture 
increases if the previous fracture took place less than 5 years 
ago.  According to our data from two densely populated 
regions, fractures occurred much more frequently in Namangan 
(6.02% versus 1.7%, OR 3.79; 95%CI 2.0-7.18; P<0.0001).

Menopause and its duration is the most significant 
osteoporosis risk factor. After the onset of menopause, bone 

mass loss is nearly 2% to 3% a year up to the age of 65 to 70, 
the rate subsequently reducing to 0.3% to 0.5% a year [18]. We 
found that the frequency of women with nBMD substantially 
decreases as the duration of menopause increases.

Conclusion
Our research shows that osteoporosis is widely spread 

among women above 50 living in two big densely populated 
cities of Uzbekistan (Tashkent and Namangan). Osteoporosis 
prevalence among Namangan female residents is higher than 
among Tashkent residents (51.1% versus 33.5%), the former 
being 3 to 6 years younger than the latter. Low body mass 
and irregular physical activity, fracture history, and duration 
of menopause are the factors of risk in the studied cohorts of 
women. 
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