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Abstract. Osteoporosis is a substantial health problem among people, which highlights the importance of
studying its prevalence in different geographical regions. The study aimed to assess the prevalence of osteoporosis
among population living at different altitudes in Kyrgyz Republic. The study included patients from three regions
of Kyrgyz Republic. Baseline data were collected from populations of Bishkek (760 m) (Chui Region), Naryn
(2,020 m) (Naryn Region) and Karakol (1,650 m) (Issyk-Kul Region) between July 2022 and August 2024. To
assess differences in incidence of osteoporosis among populations living at different altitudes and with different
characteristics, authors used chi-square test and rank sum test. A total of 2,300 people participated in study,
including 850 lowland residents (Bishkek, 760 m above sea level), 750 residents of mid-mountain region
(Karakol, 1,760 m above sea level) and 700 residents of high-mountain region (Naryn, 2,020 m above sea level).
Prevalence of osteopenia in mid-altitude and high-altitude regions was 33.7% and 25.2%, respectively, while
prevalence of osteoporosis varied significantly: 22.3% in mid-altitude areas compared to 14.9% in high-altitude
areas (p <0.002). Further analysis revealed statistically significant differences in prevalence of osteopenia and
osteoporosis among women (p < 0.05), elderly people (p < 0.05), as well as among underweight individuals
(p<0.01),normal weight individuals (p<0.05) and obese individuals (p<0.03). With increasing height, prevalence
of osteoporosis decreased in all groups, while prevalence of osteopenia decreased among women and in various
body mass index categories, but increased among young and elderly people. This study demonstrates that higher
altitudes are associated with a lower prevalence of osteopenia and osteoporosis, especially among women and
middle-aged and elderly people
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Prevalence of osteoporosis among residents...

Introduction

Osteoporosis is a common metabolic and non-infec-
tiousdisease of the skeleton. This condition is charac-
terised by a decrease in bone mass and accelerated de-
struction of bone microstructure [1]. As a result, bones
become fragile and more prone to fractures. This dis-
ease often goes unnoticed until fractures occur, which
can potentially lead to serious secondary health com-
plications or even death [2]. Osteoporosis affects one
in three women and one in five men over the age of
fiftty [1]. Approximately 200 million people worldwide
suffer from osteoporosis, which is responsible for about
9 million fractures occurring worldwide each year [3].

Osteoporosis, characterised by a decrease in bone
density and weakening of bone structure, imposes a
significant social and economic burden, primarily due
to fractures [1]. Globally, osteoporosis remains one
of the most serious health threats: a new osteoporo-
tic fracture is recorded every three seconds. Approx-
imately half of women and one in five men over the
age of 50 have experienced such a fracture at least
once [2]. In addition, the first osteoporotic fracture
rarely remains the only one: the probability of new
fractures in such patients is 50% [3]. According to re-
search, 20% to 24% of patients with hip fractures die
within the first year after the injury, and among the
survivors, a significant proportion face a long recovery
period accompanied by chronic pain, depressive dis-
orders and a significant reduction in quality of life [3-
5]. In 2019, the direct economic costs associated with
osteoporotic fractures in European Union countries
reached 56.9 billion EUR, highlighting the scale of the
problem for the healthcare system and society. If these
costs are calculated as double the GDP per capita, the
cost of quality-adjusted life years (QALY) lost in 2019
amounted to 112.9 billion EUR [6]. However, early
intervention and adequate treatment of osteoporotic
fractures can significantly reduce the probability of fu-
ture fractures [7-9]. Therefore, obtaining information
about the prevalence and characteristics of osteoporo-
sis in a specific region is crucial. This creates the con-
ditions for raising awareness among the population,
healthcare professionals and decision-makers, con-
tributing to the development of early screening pro-
grammes, diagnosis and effective treatment.

Future trends are alarming: it is estimated that by
2035, the number of osteoporotic fractures in critical
areas - the wrist, spine and hip - could reach almost
4.83 million cases, and by 2050, this number is project-
ed to rise to approximately 5.99 million [10,11]. How-
ever, given the geographical complexity and diversity of
Kyrgyzstan’s territory - from mountain ranges and hills
to plains and desert areas - accurately assessing the
prevalence of osteoporosis remains a substantial chal-
lenge. This problem is further exacerbated by the fact
that existing studies have surveyed only about 5,000
people, which significantly limits the ability to draw

representative conclusions about the prevalence of os-
teoporosis across the country [11].

According to available sources, the influence of
natural factors on bone tissue metabolism is described
inconsistently, and research results remain ambiguous.
For example, oxygen concentration is a key factor in-
fluencing bone tissue metabolism, with hypoxia being
a significant cause of osteoporosis in high-altitude are-
as [12]. Conversely, sufficient sunlight satisfies the vita-
min D requirements of most people, while vitamin D de-
ficiency is one of the main causes of osteoporosis [13].
This was confirmed by a study [14] which demonstrat-
ed that animals raised in warm climates develop longer
limbs than animals raised in colder conditions.

Screening studies for osteoporosis have been ac-
tively conducted in the Kyrgyz Republic [15,16], indi-
cating growing attention to this problem. These stud-
ies included women and men of different age groups,
including the elderly and senior citizens. However, the
prevalence of osteoporosis at different altitudes in Kyr-
gyzstan remains insufficiently studied. Determination
of these patterns is crucial for the development of ef-
fective regional strategies for the prevention and treat-
ment of osteoporosis. The study aimed to investigate
the prevalence of osteopenic syndrome and osteopo-
rosis among the population living at different altitudes
(highlands and lowlands) in Kyrgyzstan.

Materials and Methods

Participants were recruited as part of practical health-
care assistance provided at joint Family Medicine
Centres in Bishkek (Chu Province), Karakol (Issyk-Kul
Province) and Naryn (Naryn Province). Residents of
three regions of Kyrgyzstan participated in study, col-
lecting data from communities that differed in both ge-
ography and ethnic composition. Study, which began in
July 2022, completed its baseline data collection in Au-
gust 2024. A total of 2,300 people participated in study,
including 850 residents of lowlands (Bishkek, 760 m
above sea level), 750 residents of midlands (Karakol,
1,760 m above sea level) and 700 residents of high-
lands (Naryn, 2,020 m above sea level). Inclusion crite-
ria: 1) age 20 years and older, 2) permanent residence,
and 3) for non-local residents - residence in area for at
least six months with no intention to move within next
five years. Exclusion criterion was the absence of bone
mineral density measurements.

Measurements. Data collected included basic de-
mographic information, body measurements, and bone
mineral density (BMD) assessment. To collect basic in-
formation, name, gender, age, and unique identification
number of each participant were recorded. Body meas-
urements included height and weight, which were used
to calculate body mass index (BMI). Bone status was
assessed using quantitative ultrasound scanning (QUS),
which uses ultrasound waves to assess bone mineral
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density and structure and can detect osteopenia and
osteoporosis, especially in peripheral areas (heel, wrist,
forearm). This study used a portable ultrasound device
from South Korean manufacturer OsteoSys - SON-
0ST-3000 (OsteoSys Co., Ltd, Seoul, Korea).

To avoid errors in study results, daily quality con-
trol checks were conducted using a standard phan-
tom following manufacturer’s protocol before data
collection after turning on equipment. All measure-
ments were performed by one researcher during one
working day at the same temperature in study room.
Right calcaneus was selected for study. Ethical review.
Conducted following requirements of World Medical
Association [17]. Study was approved by Bioethics

Committee of the Kyrgyz State Medical Academy
named after [.K. Akhunbaev (approval protocol
No. 11 of 2023). Each participant provided informed
consent. Statistical analysis. Percentages were used
to describe categorical variables. Chi-square R x C
criterion was used to assess statistical significance
of differences between participant characteristics. A
value of p <0.05 was considered statistically signif-
icant. All statistical analyses were performed using
SPSS software version 29.0.

Results and Discussion
General characteristics of the patients are presented in
Table 1.

Table 1. General characteristics of patients

Study population -
residents of different heights, n=2,300
Characteristics Total,
id. < ()
Lowlands, Mid rr:;);:tam Highlands, n (%)
n=900 n=750 n=650
Distribution by gender
Males, n (%) 382 (42.4) 330 (44.0) 253 (38.9) 965 (42.0)
Females, n (%) 518 (57.6) 420 (56.0) 397 (61.1) 1,335 (58.0)
Distribution by age (years)

18-44 years, n (%) 273 (30.3) 205 (27.3) 172 (26.5) 650 (28.3)
45-59 years, n (%) 287 (31.9) 237 (31.6) 220 (33.8) 744 (32.3)
60 years and older, n (%) 340 (37.8) 308 (41.1) 258 (39.7) 906 (39.4)

Total, n (%) 900 (39.1) 750 (32.6) 650 (28.3) 2,300

Distribution by body mass index
(kg/m?)
<18.5,n (%) 72 (8.0) 60 (8.0) 76 (11.7) 208 (9.0)

18.5-23.9,n (%) 360 (40.0) 311 (41.5) 282 (43.4) 953 (41.4)
24.0-27.9,n (%) 325 (36.1) 246 (32.8) 203 (31.2) 774 (33.7)
228.0,n (%) 143 (15.9) 133 (17.7) 89 (13.7) 365 (15.9)
Total, n (%) 900 (39.1) 750 (32.6) 650 (28.3) 2,300 (100)

Source: compiled by the authors

Following Table 1, the distribution was observed
in the group of residents surveyed. In terms of alti-
tude, 900 participants (39.1%) lived in lowland ar-
eas, namely residents of the city of Bishkek (760 m
above sea level); 750 (32.6%) lived in mid-altitude
areas, residents of the city of Karakol (1,760 m above
sea level) and 650 (28.3%) lived in high-altitude ar-
eas, residents of the city of Naryn and the village of
At-Bashi (2,020 and 2,060 m above sea level). The age
distribution showed that 650 people (28.3%) were
classified as young, 744 (32.3%) as middle-aged, and
906 people (39.4%) as elderly and old. Lastly, the
study population was also classified according to body
mass index (BMI). Most of the study participants were

classified as having a normal body weight (953 people
or 41.4%), followed by those who were overweight
(774 people or 33.7%). There were 365 obese indi-
viduals (15.9%), and the smallest group consisted of
underweight or low-weight individuals, numbering
only 208 (9.0%). The data obtained from ultrasound
densitometry were analysed as follows. According
to the proposed diagnostic criteria for osteoporosis,
which are based on a decrease in bone mineral densi-
ty, A T-score of -1.0 and above indicates normal BMD
values; a T-score of -1.0 to -2.5 was considered “os-
teopenic syndrome”; and finally, a T-score of -2.5 and
below in the presence of one or more fractures was
considered osteoporosis.
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Table 2. Differences in the incidence of osteoporosis
among populations living at different altitudes in Kyrgyzstan

Lowlands, n = 900 Mid-mountain range, n = 750 Highlands, n = 650
Variables P
Norm Osteopenia | Osteoporosis Norm Osteopenia | Osteoporosis Norm Osteopenia | Osteoporosis
Total 337 329 234 330 253 167 389 164 97 p<0,05
(37.4%) (36.6%) (26.0%) (44.0%) (33.7%) (22.3%) (59.8%) (25.2%) (14.9%)
Gender p<0,002
Male 204 (66.5%) | 120 (31.4%) | 58 (15.2%) | 173 (52.4%) | 120 (36.4%) | 37 (11.2%) |203(80.2%) | 34 (13.5%) 16 (6.3%) !
Female 133 (25.7%) | 209 (40.3%) | 176 (34.0%) | 157 (37.4%) | 133 (31.6%) | 130 (31.0%) | 186 (46.9%) | 130 (32.7%) | 81 (20.4%)
Age (years)
18-44 156 (57.1%) | 70 (25.6%) 47 (17.2%) | 113 (55.1%) | 60(29.3%) | 32(15.6%) |119(69.2%) | 40 (23.3%) 13 (7.5%) p<0,05
45-59 110 (38.3%) | 105 (36.6%) | 72 (25.1%) | 107 (45.1%) | 81 (34.2%) | 49(20.7%) |125(56.8%) | 69 (31.3%) 26 (11.8%) p<0,05
260 71(20.9%) | 154 (45.3%) | 115(33.8%) | 110 (35.7%) | 112 (36.4%) | 86 (27.9%) | 145 (56.2%) | 55 (21.3%) 58 (22.5%) p<0,05
BMI (kg/m?)
<18.5 31 (43.1%) | 22 (30.5%) 19 (26.4%) 29 (48.3%) | 18(30.0%) | 13(21.7%) | 47 (61.8%) | 24 (31.6%) 5 (5.6%) p<0,05
18.5-23.9 | 128(35.6%) | 145 (31.9%) | 87 (24.2%) |120(38.6%) | 117 (37.6%) | 74 (23.8%) | 169 (59.9%) | 74 (26.2%) 39 (13.8%) p<0,05
24.0-27.9 |118(36.3%) | 109 (33.5%) | 98(30.2%) | 121 (49.2%) | 77 (31.3%) | 48(29.2%) |122(60.1%) | 38(18.7%) 43 (21.2%) p<0,05
228.0 60 (42.0%) | 53 (37.1%) 30 (20.9%) 60 (45.1%) | 41(30.8%) | 32(24.1%) | 51(57.3%) | 28(31.5%) 10 (11.2%) p<0,05

Note: p <0.05 - reliable when comparing highland values with midland and lowland values

Source: compiled by the authors

Following Table 2, out of the total number of people
examined, osteopenia was diagnosed in 746 (32.4%)
people, and osteoporosis in 498 people (21.7%). The
remaining 1,056 (45.9%) had normal bone mineral
density. Within the same altitude zones, there were
significant differences in the incidence of osteoporo-
sis depending on gender and age (p <0.001). Among
lowland residents, osteopenic syndrome was detected
in 329 (36.6%) people, including 209 (40.3%) women
and 120 (31.4%) men; osteoporosis was detected in
34.0% of women and 15.2% of men. In the mid-altitude
region, osteopenia affected 31.6% of women compared
to 36.4% of men, while osteoporosis was present in
31.0% of women and 11.2% of men. In high-altitude ar-
eas, osteopenia was observed in 32.7% of women and
13.5% of men, while osteoporosis affected 20.4% of
women versus 6.3% of men.

Following Table 2, in the group of young people, the
values of normal bone density and osteopenia did not
show a statistically significant difference among resi-
dents of lowlands (57.1% and 25.6%), mid-altitude ar-
eas (55.1% and 29.3%) and high-altitude areas (69.2%
and 23.3%). However, when comparing osteoporosis
values, it was found that people permanently residing in
high altitude areas had significantly lower values (7.5%
versus 15.6% and 17.2%) than residents of mid-altitude
and low-altitude areas. With increasing age, the prev-
alence of both osteopenia and osteoporosis increased.
Thus, the prevalence of osteopenia in lowland areas in-
creased with age from 25.6% to 45.3% (p<0.05), in the
mid-mountain region - from 29.3% to 36.4% (p <0.05),
and in the high-mountain region - from 23.3% to 31.3%
(p <0.05). The prevalence of osteoporosis also increas-
es: in lowland areas from 17.2% to 33.8% (p <0.05), in
mid-mountain areas from 15.6% to 27.9% (p<0.05) and
in high-mountain areas from 7.5% to 22.5% (p <0.05).

The study found statistically significant differences
in the prevalence of osteoporosis depending on BMI cate-
gory. Thus, among participants with an BMI < 18.5 kg/m?,
the prevalence of normal bone density, osteopenia, and
osteoporosis in lowland conditions was 43.1%, 30.5%,
and 26.4%, respectively (p < 0.05); in mid-altitude
conditions - 48.3%, 30.0% and 21.7%, respectively
(p <0.05), in high-altitude conditions - 61.8%, 31.6%
and 5.6%, respectively (p < 0.05). For individuals with a
BMI > 28.0 kg/m?, the corresponding prevalence rates
in lowland conditions were 42.0%, 37.1% and 20.9%,
respectively (p < 0.05), in mid-altitude conditions -
45.1%, 30.8% and 24.1%, respectively (p<0.05), and in
high-altitude conditions - 57.3%, 31.5% and 11.2%, re-
spectively (p<0.05). Concerning osteoporosis, the prev-
alence of osteoporosis among residents of high-altitude
areas in the group of people with alow BMI<18.5 kg/m?
was 5.6%, with a normal BMI of 18.5-23.9 kg/m? -
13.8%, with an overweight BMI of 24.0-27.9 kg/m? -
21.2%, and with an obese BMI > 28.0 kg/m? - 11.2%.
In other words, osteoporosis rates remain statistically
lower among people living in high-altitude areas than
among those living in low- and mid-altitude areas.

Thus, the analysis revealed significant differenc-
es in the prevalence of osteoporosis depending on
gender (significantly higher among women, p <0.05),
altitude above sea level (the prevalence of osteopo-
rosis decreases with increasing altitude, p < 0.001),
and age (the older the person, the higher the prev-
alence of osteoporosis). Depending on BMI values,
osteoporosis was less frequently detected in over-
weight (p < 0.001) or obese (p <0.001) individuals.
There were also significant differences in the fre-
quency of osteoporosis among men (p < 0.05) living
at different altitudes in Kyrgyzstan. A range of stud-
ies is being conducted in the Kyrgyz Republic that
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focus on specific categories of patients. According
to [15], the prevalence of osteoporosis in different
age groups was 3% in the 20-29 age group, 5% in the
30-39 age group, 10% in the 40-49 age group, 15% in
the 50-59 age group, 19% in the 60-69 age group, 23%
in the 70-79 age group, and 31% in the 80+ age group.
At the same time, a study of the prevalence of osteopo-
rosis in older age groups [16] showed that in the first
age group (40-59 years), osteoporosis was 23.4%, in
the second group aged 60-74 years, 38.6%, and in the
third group aged 75-90 years, 51.2%. The results indi-
cate a high prevalence of osteoporosis with age, espe-
cially in women. Screening studies on the prevalence
of osteoporosis among residents living at different al-
titudes in the Kyrgyz Republic were continued.

The main results of the study show that the prev-
alence of osteopenia and osteoporosis decreases with
increasing altitude above sea level. At all altitudes,
women consistently had higher rates of osteopenia and
osteoporosis than men, with both conditions becoming
more prevalent with age. In addition, people who were
underweight in high-altitude regions had lower rates
of osteoporosis compared to other body mass index
categories. Stratified analysis further showed that the
prevalence of osteoporosis was lower among women,
older people, and all body mass index categories in
mid-altitude regions. However, in the highest moun-
tainous areas, osteoporosis showed a further decrease
among women and in all individual body mass catego-
ries, while osteopenia, on the contrary, was elevated in
the group of people with underweight and overweight
body mass index.

The overall prevalence of osteoporosis in this study
was 21.1% in total across three different altitude zones
in Kyrgyzstan. Notably, the prevalence in mid-altitude
areas was 22.3%, which is significantly lower than the
values for residents living in lowland areas. With in-
creasing altitude, the prevalence of osteoporosis stud-
ied in this work was 14.9%, which is significantly lower
than both the mid-altitude and low-altitude levels. This
study highlights significant differences in the preva-
lence of osteoporosis among people living at different
altitudes in Kyrgyzstan. In the following discussion, po-
tential factors contributing to the lower prevalence of
osteoporosis in high-altitude areas, including natural
environmental conditions, lifestyle factors, and genetic
factors, were addressed. For example, longer exposure
to sunlight and better air quality in high-altitude re-
gions are key factors contributing to the lower preva-
lence of osteoporosis [18].

The human body synthesises vitamin D endoge-
nously, whereby 7-dehydrocholesterol in the skin is
converted into vitamin D3 under the influence of ul-
traviolet (UV) radiation from sunlight. Factors such as
season, duration of sunlight exposure, latitude, and use
of sunscreen can affect vitamin D synthesis. Longer ex-
posure to sunlight in high-altitude regions is a natural

advantage in reducing the risk of osteoporosis. Envi-
ronmental pollution may also be a critical factor influ-
encing the prevalence of osteoporosis [18,19]. Studies
have shown that environmental pollutants such as
particulate matter (PM), nitrogen oxides (NOx, NO2),
carbon monoxide, polychlorinated biphenyls (PCBs),
phthalates, bisphenols, and heavy metals can nega-
tively affect bone health through various mechanisms.
These pollutants can disrupt hormonal balance, cause
systemic inflammation, impair calcium metabolism,
and interfere with the differentiation, proliferation, and
function of bone cells, ultimately increasing the risk of
skeletal diseases, including osteoporosis [19].

When studying differences in the prevalence of os-
teoporosis, it is necessary to consider both lifestyle and
genetic factors. The differences in lifestyle between
these groups are noticeable: highlanders traditionally
lead a nomadic lifestyle, their diet is rich in dairy prod-
ucts and meat, they prefer tea with milk, and their con-
sumption of fruit and vegetables is limited due to a lack
of resources. In contrast, the diet in lowland areas is
more varied and characterised by abundant consump-
tion of vegetables and fruit, but small amounts of meat.
The prevalence of osteoporosis is directly related to
the consumption of various nutrients, including vita-
min D, calcium, vegetables, fruits, legumes, nuts, dairy
products, soy protein, and eggs [20,21]. Therefore, it
is necessary to study the dietary characteristics of the
population of high-altitude areas, quantitatively assess
their nutritional components, and study the composi-
tion of their diet, which may help prevent osteoporosis
in order to develop appropriate preventive measures.
Physical activity may be central in the development
of osteoporosis. It is known that the population of
high-altitude areas leads a physically active lifestyle,
which may affect the prevalence of osteoporosis and
requires an evidence base. Genetic studies are substan-
tial in the analysis of the prevalence of osteoporosis, as
they demonstrate the role of genetics in the prevalence
of the disease [22].

The study showed that the prevalence of osteopo-
rosis in both women and men in low-altitude areas is
higher than in women and men in high-altitude areas.
This suggests that growth-related factors, including in-
creased exposure to sunlight and dietary adjustments,
along with other modifiable factors, may reduce the
risk of osteoporosis. This finding should help in the de-
velopment of a targeted strategy for the prevention of
osteoporosis in Kyrgyzstan. In addition, it is essential
for future studies to investigate the reasons for differ-
ences in the prevalence of osteoporosis depending on
height and gender. However, the study showed that
people with different body mass indices living at differ-
ent altitudes have different prevalence rates of osteope-
nia and osteoporosis. This suggests that different body
mass index categories may are also substantial in the
prevention of osteoporosis.
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Conclusions
Study demonstrated that residence at high altitudes
above sea level is associated with a lower prevalence of
osteopenia and osteoporosis, particularly among wom-
en and older individuals. Findings highlight the need
to develop regional strategies for prevention of oste-
oporosis. A notable feature of study is analysis of dif-

these altitude groups. Addressing this gap will be a key
focus for future research.
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AxHHOTaumsa. OcTeonopo3 KOOM/YK CaJaMaTTBIKThl CAaKTOOHYH OJYTTYy KeWreily 6oJiyn caHaJjaT, 6yJ
aHbIH ap KaHAad reorpadusablKk aliMaKTap/a TapaJbllblH U3UI66HYH MaaHUIYYJIYTYH 6aca GeJruaenT.
Byn usungeenyH MakcaTbl Kbiprei3 Pecny6sivikacbiHAa ap KaHAaW GUUMKTHUKTE »KallaraH KaJK apacblHJa
OCTEeONOopO3/yH TapaJbllbiH 6aanoo 60aroH. U3unzaeere Keipreia Pecny6/1MKacbIHBIH Y4 aMarblHaH KeJIreH
GedTanTap KaTbllIKaH. bamTankel MaajabiMaTTap 2022-KbUIABIH HI0OJAb adWblHAH 2024-XKbLIJbIH aBIyCT
aiibiHa yelnH bumkek (760 M) (Uy# o6aycy), Hapoia (2020 m) (Hapwia o6aycy) xana Kapakos (1 650 m)
(blcpik-Kenr 06.ycy) wmaapJsiapblHbIH TypryHJApblHAH YOTUYJATYJraH. Ap KaHAad OGUHUKTHUKTEe »aHa ap
KaHJal MYHe3/1eMeJiep/ie »KalllaraH KaJKTbIH apacblH/ia OCTEONOPO3/AYH Naija 60J1yy KepCeTKYYTOPYHAETY
alpIpMayblIbIKTAp/ibl 6aas00 y4yyH OM3 XM-KBaJpaT TECTHH >KaHa PaHTJbIK CyMMa TEeCTUH KOJIJLOHAYK.
UaunpeerexannbicbiHaH 2300 ajaM KaThIIIKaH, aHbIH MYUH/ e TOMOHKY TOOJIyy aiMaKTap/blH (BbuIikek, 1eHU3
JeHrasnnHeH 760 M 6uiinkTukTe) 850 TypryHy, opTo TooJsyy aliMakTapabiH (KapakoJ, feHu3 AeHrasanHeH
1760 M 6uiiukTukTe) 750 TYypryHy aHa OWHUK TooJsyy aWMakTapiblH (HapblH, JeHU3 [eHr33/MHEH
2020 M 6uiiukTukTe) 700 TypryHy 60/rod. OpTo TOOJIYY *KaHa OMUHUK TOOJIyy aiMaKTap/a OCTeONeHUIHbIH
TapaJiblIlbl THEHIEJNYYAYTYHSe xapamma 33,7 % >kaHa 25,2 % Ty3reH, aj 3MH O0CTeONOPO3AyH TapaJbIlIbl 6UP
TON aliblpMaJIaHTaH: OPTO TOOJyy aliMakTapAa 22,3 %, aj aMu GUHHK TooJsyy aiiMakTapza 14,9 % (p<0,002).
AnpaH apel Tanmoo asazapAbiH (p < 0,05), yarairan agamgapabsid (p < 0,05) »kaHa cajsMarsl KeTHUIICU3

205 —
Eurasian Health Journal. Vol. 17, No. 4


http://doi.org/10.1001/jama.2024.21972
http://doi.org/10.1136/bmjopen-2024-087142
http://doi.org/10.3390/medicina59091546
http://doi.org/10.3390/nu15245066
http://doi.org/10.1016/j.nutres.2023.08.003
http://doi.org/10.1038/s41586-021-03336-2
https://orcid.org/0000-0003-0147-7962
https://orcid.org/0000-0001-7292-2395
https://orcid.org/0000-0002-1189-3698
https://orcid.org/0000-0002-2146-3341

Prevalence of osteoporosis among residents...

(p < 0,01), HopMmanayy canMmakTarbl (p < 0,05) »kaHa cemusgukreru (p < 0,03) apacblHAA OCTEONEHUSIHBIH
KaHa OCTeOoNnopoO3AYH TapaJblIbIHAATBI CTATUCTUKAJIBIK »XaKTaH MaAaHUIYY aﬁprMaqumeap,qbl
aHbIKTaraH. BUAMKTUKTHUH >KOropy/alibl MEHEH OCTEONOPO3/yH Tapasblllbl 6ap/blK TONTOP/AO a3airaH, a
3MU OCTEONEHUsIHbIH Tapasiblllbl asjap/a KaHa JeHe cajMarblHbIH HMHAekcu ([ICU) kaTeropusisapbiHzaa
asairas, GUPOK Kalll )KaHa yJrairaH agaMmapsaa ke6eireH. by usnngee 6K Toosyy aiMakTap, akpblKya
asiJIlap/ia, OpTo XKaLITarkl KaHa y/lranraH aZilaM/iap/a oCTeONeHUsIHbIH )KaHa 0CTe0IN0PO3/yH TapasbIIIbIHbIH
TOMOH/IOLIY MEHEH GaNJIaHbILITYy 3KEHHUH KOPCOTYI TypaT. ByJ »KbIHBIHTBIKTAap alMaKTbIK OCTE0NOPO3yH
aJIIbIH aJIyy CTpaTerusijiapblH UIITEN YbITYYHYH MAaaHUJIYYJAYTYH 6aca 6earuiedT

Herusru cespep: octeonopos; KapbLIbIK; Tapasblilibl; 6MHUKTHK; KblpreizcTaH
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AHHoTauumsa. OcTeonopos ABJISETCS Cepbe3HOH MPo6JieMOH 3[paBOOXPAHEHUS CPeU JIOAeH, YTO MoJIYePKUBAET
BAKHOCTb M3Yy4YE€HHs ero paclpoCTPaHEHHOCTHU B pa3JUYHbIX reorpapuyeckux pervoHax. Llesplo JaHHOrO
HCcCIeloBaHUsl SIBUJIACh OLlEHKA pPacHpOCTPAaHEHHOCTH OCTeOIlopo3a Cpefid HaceJeHWs, NMPOKUBAKOLEro Ha
pasHbIX BbicoTax B Keipreisckoit Pecniy6ivke. B viccieoBaHHUM BOILLIK MAallMEeHTHI TpeXx obsacTed Kblproizckoi
Pecny6/1iuku. ba3oBble JaHHBIE GbLIM cOGpaHbl Y HaceseHUs ropozoB bumikek (760 M) (Yyiickas o6JsacTb),
Hapsbin (2020 M) (HapeiHckas o6sactb) u Kapakos (1 650 M) (Mcceik-Kynbckass 06/1acTh) B EPUOZ, C UIOJIS
2022 roga mo aBryct 2024 roza. /Iy OlleHKU pas3iMYvi B 3a60/1€Ba€MOCTH OCTEOMOPO30M Cpea HaceseHUs,
MPO’KMBAIOLIEr0 HA PAa3HBIX BBICOTAX U UMEIOIEr0 Pa3/IMYHble XapaKTePUCTUKH, aBTOPbI IPUMEHSJIN KPUTEPUH
XU-KBaJIpaT U KPUTEPUU PaHTOBbIX CyMM. B ucciemoBaHuM npuHsaau ydyactue Bcero 2300 yesioBeK, U3 HUX
850 xxuTesiel HU3Koropbs (r. bumkek, 760 M H.y.M.), 750 - xxuTeselt cpegHeropbs (r. Kapakos, 1760 M H.y.M.) U
700 - >xuteseit Bbicokoropbs (r. Hapeis, 2020 M H.y.M.). PacnpocTpaHeHHOCTb OCTEONEeHUH B CPeJHEBBICOTHBIX
Y BBICOKOT'OPHBIX pernoHax coctaBuia 33,7 % u 25,2 % cOOTBETCTBEHHO, B TO BpeMs KaK PacCIpoCTPaHEHHOCTh
0CTEeoNnopo3a 3HAYMTENbHO pasjnyasiack: 22,3 % B CpeJHEBBICOTHBIX palloHaxX Mo cpaBHeHUIO ¢ 14,9 % B
BBICOKOTOPHBIX padoHax (p < 0,002). JlaipbHeHIIMNA aHaIU3 BBIIBUJ CTAaTUCTUYECKH 3HAYUMble pPas3juyds B
pacnpoCcTpaHEHHOCTH OCTEONeHUM U OCTeonopos3a cpeau keHuuH (p < 0,05), Jrofeld moxkusoro Bo3pacTa
(p<0,05), a Takxe cpesu JINI C HEJLOCTAaTOYHbIM BecoM (p < 0,01), HopMasnbHBIM BecoM (p < 0,05) u oxKMpeHUEM
(p < 0,03). C yBestM4yeHHEM BBICOTHI PACIPOCTPAHEHHOCTb OCTEONOpPO3a CHHXXKAJACh BO BCEX IPyIIax, B TO
BpeMsl KaK pacIpoCTPaHEHHOCTb OCTEONeHUH CHUYKAJIACh CPe/IM MEHIIMH U B PA3/IMYHBIX KaTEropusax UHJeKca
Macchl TeJsla, HO yBeJMYMBAJacCh CPeAU JIOJEeHd MOJIOAOro M IMOXKHUJIOro Bo3pacta. /JJaHHOe ucciefoBaHUe
MIPO/IEMOHCTPUPOBAJIO, YTO 60JIee BBICOKHE BbICOTHI CBSI3aHBI CO CHM)KEHHMEM PacIpOCTPAaHEHHOCTH OCTEOTIEHUU
Y 0CTeoINopo3a, 0COGEHHO CPeIU KeHIIUH U JIIo/lel cpeJiHero 1 MoXMJIoro Bo3pacra
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BeepeHue

OcTeonopo3 - pacnpocTpaHeHHOe MeTabou4YecKoe U
HeMH)EKIMOHHOe 3a00JIeBaHUE CKeJleTa. ITO COCTOS-
HUe XapaKTepU3yeTCsl yMeHbIIEHUEM KOCTHON MacChl
Y YCKOPEHHBIM pa3pyllieHHeM MHKPOCTPYKTYpbI KO-
ctu [1]. B pe3ysbTaTe KOCTh CTAHOBUTCS XPYNKOU U
0oJiee CKJIOHHOH K IepesioMaM. JTO 3a00JieBaHUE Ya-
CTO OCTaeTCs He3aMeuyeHHbIM [I0 TeX I0p, T0Ka He Ipo-
HU30H/JYT NEPEJOMBI, UTO NMOTEHIIMAJbHO MOXKET MpH-
BECTH K Cepbe3HbIM BTOPUYHBIM OCJI0KHEHUSIM JJIsI
3/10pPOBbsI UJIM JlaXKe K JeTalbHOMY ucxony [2]. Ocre-
0TI0pPO3 MOopaXkaeT KaXkKAYH TPEThIO KeHIINHY U KaXK-
JIOTO MSATOr0 MYXKUYMHY CTaplle HATHJecATH JjeT [1].
OcTteonopo3oM cTpajgaeT B Mupe okosio 200 Muiimo-
HOB YeJIOBEK, SIBJISIETCS NPUYUHOM 0KoJIo 9 MJIH nepe-
JIOMOB, IPOUCXOASIIIUX B MUPE eXKero/iHo [3].

OcTeonopos3, XapaKTEPHU3YIOLUIUNHCA CHIKEHUEM
IJIOTHOCTU KOCTHOW TKaHU M 0OCIabJeHueM KOCTHOU
CTPYKTYPBbl, HAK/JIa/[bIBaeT 3HAYUTEJbHOE COLUATbHOE
Y 9KOHOMHUYECKOe GpeMsi, Ipex/je BCero u3-3a nepesio-
MoB [1]. B MupoBoM MacuITabe TOCTEONOPO3 OCTAET-
csl OJHOM U3 HauboJiee cepbe3HbIX YyIPO3 3/J0POBbIO:
KaXk/ible TPU CEeKYH/ibl GQUKCUPYETCS HOBBIM OCTEOoINo-
poTHYecKUU nepesioM. [IpuMepHO NOJI0BHHA >KEHILUH
Y KaXK/AbIM NATBIN My>»K4rHa cTapiie 50 jieT XoTs 651 pa3
B YKU3HU CTAJIKUBAJICS C TAKUM InepesioMoM [2]. Kpome
TOro, MEpPBBIM OCTEONOPOTHYECKUN MNEepesoM peJKo
OCTaeTcsl eJUHCTBEHHBIM: BEPOSTHOCTb HOBBIX Iepe-
JIOMOB y TaKuX naunueHToB coctasiseT 50 % [3]. [lo
JaHHbIM HUccaenoBaHui, oT 20 % 0 24 % nauueHTOoB C
nepeJsioMaMu 6e/ipa YMUPAIOT B TeYeHHe EPBOro rojia
[ocjie TPaBMbl, a CPeJHd BBDKUBLIMX 3HAYUTEJbHas
YaCTb CTAJKUBAETCS C JJIMTEJbHbIM IE€PUOJOM BOC-
CTaHOBJIEHUS], CONPOBOXKAAIINMCH XPOHUYECKON 60-
JIbIO, JIeNIPECCUBHBIMU PACCTPOUCTBAMU U CYLIECTBEH-
HbIM CHIDKEHHEM KadecTBa »xu3HU [3-5]. B 2019 rogy
npsiMble 3KOHOMHYECKHE W3/IePXKKH, CBs3aHHbIE C
OCTEONOPOTHYECKMMHU TepesioMaMHy, B cTpaHax EBpo-
nekickoro Coro3a gocTumn 56,9 MipJ, €Bpo, 4TO MOJ-
YyepKUBaeT MaclITad npo6JieMbl JJ1s1 CUCTEMBI 3/1paBo-
OXpaHeHHUd U o6lecTBa B LiesioM. Eciii paccuuTaTts 3TH
3aTpaThbl Kak yBoeHHbIM BBII Ha fymy HaceseHus, To
CTOMMOCTb NOTEPSIHHBIX JIET KM3HU C MONpPaBKOW Ha
kadectBo (QALY) B 2019 rony cocraBuia 112,9 mipg
eBpo [6]. TeM He MeHee, paHHee BMeIIATEJbCTBO U
aJleKBaTHOe JileYeHe OCTeONOPOTUYECKUX EPEIOMOB
CNOCOGHBI 3HAYUTEJBHO CHHU3UTbH BEPOSTHOCTb OY/y-
mux nepesoMoB [7-9]. Takum o06pas3oM, MOJIy4eHHE
“HpOpMaLMU O PACIpPOCTPAHEHHOCTH W XapaKTepH-
CTHKax OCTeOINopo3a B KOHKPETHOM peruoHe HMMeeT
pelarollee 3Ha4YeHUe. ITO CO3/AET NMPEANOCHIIKHU JJIs
MOBBIIIEHHs] YPOBHS 0CBE/IOMJIEHHOCTH CPe/iN HaceJle-
HUS, MeIMIIUHCKUX PAaGOTHUKOB U JIUL, TPUHUMAIOLIUX
pelleHus1, COCOGCTBYS pa3BUTHIO IPOrPaMM paHHEro
CKPUHUHTY, AUAarHOCTUKe U 3G PeKTHBHOMY JIeYEHHUIO.

Byayiee BBIVIJUT TPEBOXKHO: MO OLlEHKaM, K
2035 roAy 4MCJI0 OCTEONOPOTUYECKUX MEePEeJOMOB B

KPUTHYECKH BaXKHbIX 06JIacTSAX — 3amscTbe, M03BO-
HOYHHUK U 6€JIpo — MOTYT ZJ0CTUYb OYTH 4,83 MULIU-
OHa ciy4aes, a k 2050 roay ux 4ucJio, Mo NPOTrHO3aM,
BbIpAcTeT NpUMepHO 710 5,99 musnonos [10,11]. Tem
He MeHee, yYUTbIBask reorpapUuecKyro CJ0XKHOCTb U
pasHoobpasue TeppuTopuu KbipreiactaHa — OT rop-
HbIX MacCHUBOB U XOJIMOB /|0 PaBHUH U MYCTBIHHBIX
30H - TOYHAs OL|eHKa paclIpoCTPaHEHHOCTH OCTEOIO-
po3a ocTaeTcs cepbe3HOU Mpo6aeMoi. ITa mpobiemMa
ele 6oJiblie ycyryossieTcsa TeM ¢aKTOM, YTO B Cylle-
CTBYIOIUX HCCIEJ0OBAaHUAX ObLJIO OMPOIIEHO BCErO
nopsifika 5 000 yesioBeK, YTO CYL[eCTBEHHO OTpPaHU-
YHMBaeT BO3MOXXHOCTb /[leJlaThb pelpe3eHTaTUBHbIE
BBIBO/IbI O PAcpOCTPaHEHHOCTH OCTEONOpPO3a B Mac-
mrabax Bced cTpansl [11].

[lo faHHBIM HMEMIMXCA HCTOYHUKOB, BJIHS-
HUe TNPUPOJHBIX (GaKTOPOB HA MeTabOJIM3M KOCT-
HOW TKaHU ONKCHIBAETCS MPOTHBOPEYMUBO, A Pe3yJb-
TaTbl MHCCJIEJOBAaHUM OCTAIOTCS HEOJHO3HAYHBIMH.
Hanpumep, KOHIleHTpauusi KHUCI0OpPOAA sIBJSETCS
KJII04eBbIM (AKTOPOM, BJIHMSAIOIIMM Ha MeTab0JHU3M
KOCTHOM TKaHH, IPU 3TOM TUIIOKCHUS SIBJSIETCS 3Ha-
YMMOM NPUYMHOMU pPasBUTHUA OCTEONOpo3a B BBICO-
KOTOpHBbIX paioHax [12]. HampoTuB, [gocTaTouHOe
KOJINYEeCTBO COJIHEYHOTO CBEeTa y/|0BJIETBOPSET IIO-
TPeGHOCTH GOJIBIIMHCTBA JII0Zilel B BUTaMuHe D, ToT-
Jla KakK ero ZieQUIUT SIBJSETCS OJHOW U3 OCHOBHBIX
NpUYKH ocTeonopo3a [13]. [loaTBepKAEHUEM 3TOMY
SIBUJIOCh HccefjoBaHue [14], KOTopoe MoKasaso, 4To
y KMBOTHBIX, BbIpAIlleHHbIX B TEIJIOM KJHUMaTe, KO-
HEYHOCTHU Pa3BUBAIOTCA JJIMHHEE, YeM Y KUBOTHBIX,
BbIPAIlleHHbIX B 60JIee X0JI0/JHbIX YCJIOBUSIX.

B Kbipreisckoil Pecny6/rike aKTHBHO NpPOBOJM-
JINCb CKPWHUHIOBbIE HCCIAEZ0BAaHUS 110 OCTEOINOpPO-
3y [15,16], 94TO CBUAETEJNbCTBYEeT O BO3paCTAIOIIEM
BHHMAaHWU K JJaHHOU mpobsieMe. B 3Tu uccienoBaHus
OBLIM BKJIFOYEHBI YKEHIIIUHbI U MY>KYMHbI Pa3HbIX BO3-
PacCTHBIX TPy, B TOM YHCJIE TIOXKUJIOTO U CTapyecKo-
ro Bo3pacra. O/JHaKO pacnpoCTPaHEHHOCTb OCTEOTIO-
po3a Ha pas3HbIX BbicoTax B KbIpreiacraHe ocTaeTcs
HEeJ0CTaTOYHO U3y4yeHHOU. OHaKO MOHHWMaHHEe 3THUX
3aKOHOMEPHOCTENH HMMeeT KJ/4eBOoe 3HAyeHHe [Jis
pa3paboTKu 3¢ PEeKTUBHBIX PETUOHAbHbBIX CTPATETUH
npopUJIAKTUKU U JleueHus ocTeonoposa. Llesb uccie-
JIOBaHHUSA: U3YYUTh PaCIpPOCTPAHEHHOCTb OCTEOIEHHU-
YeCKOro CMH/[poOMa U OCTeONopo3a Cpejiu HaceseHus,
MPOXKMBAIOLIEr0 Ha PAa3HbIX BBICOTHBIX YPOBHSX (BbI-
COKOTOpbe U HU3Koropbe) Keiproiacrana.

Ma‘repuanbl N MeToabl
Y4acTHUKM ObLIM HAaGpaHbl B paMKax OKa3aHMUs I10-
MOIIY NPAaKTUYECKOMY 3/paBOOXpaHEHUI0 B 06be-
JUHeHHbIX lleHTpax ceMeWHOW MeAULMHBI I. bui-
kek (Yy#ckoit obsactu), . Kapakous (Mccbik-Kynbckas
o6sactb) u . Hapein (HapbiHckas o6JacTs). B uccie-
JIOBAaHUM NPUHSJIU y4acTHe KUTEJU TpexX o6JacTed
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KeIpreiacrana, cobupasi JaHHble U3 COOOIECTB, OT/IH-
YaKIMXCS KaK [0 reorpaduu, Tak ¥ M0 STHUIECKOMY
coctaBy. HayaBueecs B utJie 2022 rosa uccienoBa-
HHE 3aBepIINJI0 CO0p UCXOJHBIX JJAHHBIX B aBrYCTe
2024 ropa. B ucciegoBaHuy NpUHSJIU yyacThe Bce-
ro 2300 yesnoBek, u3 Hux 850 kuUTesell HU3KOTOPbS
(r. Bumkek, 760 M H.y.M.), 750 - )KuUTesnel cpejHe-
roped (r. Kapakos, 1 760 M H.y.M.) u 700 - x)uTesneit
BeIcOKoropbs (r. HapeiH, 2 020 M H.y.M.). KpuTepuu
BKJ/IOYeHUs: 1) Bo3pacT 20 JsieT u cTapluie, 2) NOCTO-
SIHHOE MEeCTO KHUTeJbCTBO, U 3) /iJI1 HEMECTHBIX XKU-
TeJiell - NMpoXkMBaHUEe B JJAHHOM palioHe He MeHee
LIeCTU MecsilleB 6e3 HaMepeHUs lepeexaTb B Teye-
HUe CJeAYIUIUX IATH JeT. KpuTepueM HCKJII0YeHUs
ObLJI0O OTCYTCTBHE JAHHBIX W3MePEHUH MJIOTHOCTU
KOCTHOM TKaHM.

N3mepenus. Co6paHHble JaHHble BKJIIOYaJId OC-
HOBHbIE JleMorpaduyecKkue CBeJleHUs, H3MepeHHUs
rapaMeTpOB TeJla U OLleHKY MUHepabHOM MJIOTHOCTH
kocTHoU TkaHu (MIIKT). [lnsi c6opa ocHOBHOM HHPOP-
MalMHu ObLIM 3aperucTpUpPOBaAHbl UM, M0JI, BO3PaCT
Ka)KZI0T0 YYaCTHUKA U YHUKaJbHbINA HJIeHTUPUKALHU-
OHHBIN HOMep. U3MepeHUs NapaMeTpoB TeJia BKJII0Ya-
JIW POCT U BEC, HA OCHOBAHUH KOTOPBIX PaCCUUTHIBAJICS
nHpekc Maccel Tesia (MMT). CocTosiHHEe KOCTHOM TKaHU
OIlEHHUBAJU C MOMOIIbI0 KOJHUYECTBEHHOrO YJIbTpas-
BykoBoro ckanupoBaHus (KYC), KoTopbIi HCHO/IB3Ys
yJIbTPa3BYKOBble BOJIHBI [JIJIsl OLeHKH MHUHepaJbHOMN
IJIOTHOCTH U CTPYKTYPBI KOCTEM, CIOCOGEH BbISIBJIATH
OCTEOTEHHI0 U OCTEOIN0PO3, 0CO6EHHO Ha Nepudepu-
YeCcKUX y4yacTKax (MsATKa, 3amscThbe, Npexmsedbe). B
3TOM HCC/IeJOBAHUM MCI0JIb30BAJICS MOPTATUBHbBIN

YJIBTPa3ByKOBOU MPHUGOP OT I0KHOKOPEHCKOI'O MPOU3-
BoguTesis OsteoSys - SONOST-3000 (OsteoSys Co., Ltd,
Ceyu, Kopes).

Bo us6exxaHue MOTPeIHOCTe 3HaUeHUH pe3yJib-
TaTOB COOCTBEHHBIX HCCJIe/IOBAaHUM, eXeJHEBHO Iie-
peJsi c60poM JAaHHBIX N1OCJIE BKJIOYEHHUS allapaTyphl,
NPOBO/IMJIMCh KOHTPOJIbHBIE TPOBEPKH KayecTBa MPHU
MOMOLIY CTaHJApTHOTO $aHTOMA, B COOTBETCTBUU C
IPOTOKOJIOM TpPOM3BOAWTENSA. Bce m3Mepenus mpo-
BOJIMJIMCh OJJHUM HCCJIe/loBaTe/IeM B TeYEHHUE OJHOTO
pabouero JHs, IpU OJHOM U TOH e TeMIepaType B
KOMHaTe ucceoBaHus. [y vccieoBaHUs BbIOUpa-
JIV NIPaBYIO MATOYHYIO KOCTb. JTUYeCKasl IKCIepTH3a.
NPOBEJIEHO B COOTBETCTBUM C TpebGoBaHussMu World
Medical Association [17]. [lpoBexmeHue wuccienoBa-
HUs 6b110 ofo6peHo KomurteToM mo 6uoaTuke Kbip-
IbI3CKOW TOCYapCTBEHHOW MeJULMHCKOW aKaJeMHuu
umenu WU.K. Axyn6aeBa (mpoTokoJs ono6peHus Nell
ot 2023 roga). Kaxkablil y4acTHUK JAan uHGopMUpo-
BaHHOe corjiacue. CTaTUCTUYECKUMU aHa/u3. B jaHHOM
WCC/IeIOBaHUM [IJIs1 ONMCAHUSI KaTeropuasbHbIX Ie-
peMeHHBIX MCIO0JIb30BaJMCh NPOLEHTHI. /Il OLleHKH
CTaTUCTUYECKON 3HAYUMOCTH Pas3/IMYUM MeXJAy Xa-
pPaKTepUCTHKAMU YYaCTHUKOB IPUMEHSJICS KPUTEPUI
xu-kBazparT R x C. 3nauenue p < 0,05 cuutanoch cTaTu-
CTUYEeCKH 3HAYMMbIM. Bce cTaTHcTHYecKHe aHaIU3bI
MPOBO/IMJIUCH C MCIOJIb30BAaHUEM IIPOTrPaMMHOTo 06e-
cnevyeHus SPSS Bepcuu 29.0.

PeaynbTatbl u O6cyXxaeHue
061asi XapaKTepUCTHKa MAlMEeHTOB MpeJCcTaBjeHa B
Ta6suue 1.

Tabnuua 1. O611as xapaKTepUCTUKA MallMEHTOB

KoHTHUHI'eHT Hcc/ieJOBaHUS —
X 2KMTeJIM pasHbIX BbICOT, n=2300 Bcero,
ApAKTEpUHCTHIH Huskoropse, CpeaHeropsbe, BbicOoKOropbe, n (%)
n=900 n=750 n=650
Pacnpepenienue no nosy
My>xuuHbl, n (%) 382 (42,4) 330 (44,0) 253 (38,9) 965 (42,0)
YKenmunel, n (%) 518 (57,6) 420 (56,0) 397 (61,1) 1335 (58,0)
Pacnpepenenue no Bospacty
(roamr)

18-44 net, n (%) 273 (30,3) 205 (27,3) 172 (26,5) 650 (28,3)
45-59 sieT, n (%) 287 (31,9) 237 (31,6) 220(33,8) 744 (32,3)
60 sieT u ctapiue, n (%) 340 (37,8) 308 (41,1) 258 (39,7) 906 (39,4)

Bcero, n (%) 900 (39,1) 750 (32,6) 650 (28,3) 2300

Pacnpepenenue no nuHgexkcy
Maccel Tesa (Kr/m?)
<18,5,n (%) 72 (8,0) 60 (8,0) 76 (11,7) 208 (9,0)

18,5-23,9,n (%) 360 (40,0) 311 (41,5) 282 (43,4) 953 (41,4)
24,0-27,9,n (%) 325 (36,1) 246 (32,8) 203 (31,2) 774 (33,7)
228,0,n (%) 143 (15,9) 133 (17,7) 89 (13,7) 365 (15,9)
Bcero, n (%) 900 (39,1) 750 (32,6) 650 (28,3) 2300 (100)

MCTOYHMK: cocTaB/ieHO aBTOpaMu

Kak BuaHo u3 Ta6suuel 1, B rpymnme o6cien0BaH-
HBIX )KHUTeJIed HabJII0Aa/10Ch Cleylollee pacnpe/ee-
Hue. [lo BeicoTe MecTHOCTH 900 yyacTHukoB (39,1 %)
MPOXKHUBAJIM B YCJIOBUSIX HU3KOTOPbS, 3TO GBI KUTEH

ropojia bumikek (760 m H.y.M.); 750 (32,6 %) - npoxu-
BaJIK B YCJOBUSAX CPEAHErOpbs, KUTeaH roposa Kapa-
koJ (1760 M H.y.M.) 1 650 (28,3 %) - npoxkuBaJIu B yc-
JIOBUSIX BBICOKOT'OPBS, KUTeJNH ropoja Hapein u cesa
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At-Bamu (2020 u 2060 m H.y.M.). BospacTHoe pacnpe-
JlelleHUe nokasaso, 4To 650 yesnoBek (28,3 %) 6bL1u
OTHeCeHbl K MoJioZioMy Bo3pacty, 744 (32,3 %) - K
cpenHeMy Bo3pacTty v 906 yesoBek (39,4 %) 6bLIH OT-
HeceHbl K IOXKHJIOMY M CTapyecKoMy Bo3pacty. Y, Ha-
KOHell, UCC/Ie/lyeMbIii KOHTHUHTEHT TaK)Ke ObLJI paclpe-
JleJieH 1o MHpekcy Macchl Tesa (MMT). BosbminHCTBO
Y4YaCTHHUKOB HCCJ/JIeJOBaHUA ObLJIM OTHECEHbI K KaTe-
TOPHHM JIML C HOpMaJIbHOM Maccoi Tesa (953 yest. uiu
41,4 %), 3a HUMHU CJIeJJ0BaJIM JIUIA C U3OBITOYHBIM Be-
coM (774 gen. unu 33,7 %). Jluna c oxKupeHHueM CoCTa-
BuJIM 365 (15,9 %) 1 HAaUMeHbIIYIO0 TPYINY COCTABUIU

JIIA C HEJJOCTATOYHbIM UJIM HU3KUM BECOM, UX OBIIO
Bcero 208 (9,0 %) 4est. /laHHbIE TPOBEIEHHOH YIbTpa3-
BYKOBOM JIeHCUTOMETPUHU aHAJIM3UPOBAJIUCh CJeAYIO0-
KM 06pazoM. CorsiacHO MpesJIoKEHHBIM JUArHOCTH-
YeCKHUM KpUTEepUSIM 0CTEONOopo3a, KOTOpble 0CHOBAaHbI
Ha CHW>KeHWU MUHepaJbHOM IJIOTHOCTH KOCTHOM TKa-
HU: T-xputepuit ot -1,0 U Bbllle CBUAETENbCTBYET O
HopMasbHbIX oKasaTtesnax MIIKT; T-kputepui ot -1,0
J10 -2,5 OblJI MPUHAT 33 KOCTEONEHUYECKUN CHHIPOM»,
Y HaKoHell 3HayeHUe T-KpuTepuil ot -2,5 U HUXKe NpU
HaJIMYUU OJIHOTO WJIM HECKOJIbKUX IepeiOMOB ObLI
pacieHeH KaK 0CTeonopos.

TaGnMu,a 2. Pa3inyusa B 3a6071€BaeMOCTH 0CTeOIIOPO30M CpeaHr HacCeJIeHuUs],
MIPOXHUBAKIIUX HA PA3JIMYHBIX BBICOTAaxX KprI‘bI3CTaHa

Huskoropne, n=900 CpeaHeropbe, n=750 Beicokoropne, n=650
“F;, e P
Hopma Ocreonenusa | Ocreonopos Hopma Ocreonenus | Ocreonopo3s Hopma Ocreonenus | Ocreonopos
Bcero 337 329 234 330 253 167 389 164 97 p<0,05
(37,4 %) (36,6 %) (26,0 %) (44,0 %) (33,7 %) (22,3 %) (59,8 %) (25,2 %) (14,9 %)
IMon
Myxuunbl | 204 (66,5 %) | 120 (31,4 %) | 58 (15,2%) | 173 (52,4 %) | 120 (36,4 %) | 37 (11,2 %) | 203 (80,2%) | 34 (13,5%) | 16(6,3 %) | p<0,002
Kenmuuer | 133 (25,7 %) | 209 (40,3 %) | 176 (34,0 %) | 157 (37,4 %) | 133 (31,6 %) | 130 (31,0 %) | 186 (46,9 %) | 130 (32,7 %) | 81 (20,4 %)
BospacTt
(rozer)
18-44 156 (57,1 %) | 70 (25,6 %) | 47 (17,2%) | 113 (55,1%) | 60(29,3%) | 32 (156 %) |119(69,2%) | 40(23,3%) | 13(7,5%) | p<0,05
45-59 110 (38,3 %) | 105 (36,6 %) | 72 (25,1%) | 107 (45,1%) | 81(34,2%) | 49(20,7%) |125(56,8%) | 69 (31,3 %) | 26 (11,8 %) | p<0,05
=260 71 (20,9 %) | 154 (45,3 %) | 115 (33,8 %) | 110 (35,7 %) | 112 (36,4 %) | 86 (27,9 %) | 145 (56,2 %) | 55(21,3 %) | 58(22,5%) | p<0,05
UMT (kr/m?)
<18,5 31(43,1%) | 22(30,5%) | 19(26,4%) | 29(483%) | 18(30,0%) | 13(21,7%) | 47 (61,8%) | 24 (31,6 %) 5(5,6 %) p<0,05
18,5-23,9 128 (35,6 %) | 145 (31,9 %) | 87 (24,2 %) | 120 (38,6 %) | 117 (37,6 %) | 74 (23,8%) | 169 (59,9 %) | 74 (26,2%) | 39 (13,8 %) | p<0,05
24,0-27.9 118 (36,3 %) | 109 (33,5%) | 98(30,2%) | 121(49,2%) | 77 (31,3 %) | 48(29,2%) |122(60,1%) | 38 (18,7 %) | 43 (21,2%) | p<0,05
>28,0 60 (42,0%) | 53(37,1%) | 30(20,9%) | 60(451%) | 41(30,8%) | 32(24,1%) | 51(57,3%) | 28(31,5%) | 10(11,2%) | p<0,05

MpumeyaHue: p< 0,05 - 10CTOBEPHO NPU CPAaBHEHUH 3HAYEHHUH BHICOKOTOPbS CO 3HaYeHHeM CPeIHEropbsi U HU3KOTOPbsl

MCTOYHUK: cocTaBIeHO aBTOpaMHU

Kak BuiHO U3 TaGuuIbl 2, U3 BCETrO KOJHMYeCTBaA
o6c/e0BaHHbIX JIIOJEH, OCTeoNneHUs Oblja AuarHo-
ctupoBaHa 746 (32,4 %) 4esioBeK, OCTeONOpPO3 - y
498 4yesnoBek (21,7 %). OcTanbHble JIOAU B KOJHYe-
ctBe 1 056 (45,9 %) nMesM HOpMaJbHYI0 MUHEPAb-
HYI0 JIOTHOCTb KOCTHOW TKaHU. B npejesax ofHUX U
TeX >Ke BbICOTHBIX 30H HabJII0Ia/IMCh 3HAYUTEJbHbIE
paszsnyus B 3a60J1eBa€MOCTH OCTEONIOPO30M B 3aBH-
CHMOCTH OT ToJ1a ¥ Bo3pacta (p <0,001). ¥V xxuTteneit
HU3KOTrOpbsl OCTEONEHUYECKUH CHHJPOM ObLJI BBISB-
e y 329 (36,6 %) yesoBek, U3 Hux y 209 (40,3 %)
»keHIMH U y 120 (31,4 %) My>X4HH; a OCTEONOpPO3 — Y
34,0 % >xeHwuH U 15,2 % Myx4uH. B cpegHeBbICOT-
HOM pervoHe octeoneHus nopaxasna 31,6 % KeHIUH
10 CpaBHEHMUIO € 36,4 % My»X4MH, B TO BpeMs KaK OCTe-
onopo3 npucyrtcrBoBan y 31,0 % »xeHuwuH u 11,2 %
MY>K4YHMH. B BBICOKOTOpHBIX pallOHax OCTEOINeHUs Ha-
osoganacek y 32,7 % keHmuH u 13,5 % My»X4HuH, B TO
BpeMs Kak ocTeonopo3s nopaxaJ 20,4 % >KeHLUH Npo-
TUB 6,3 % MyXK4YHMH.

Kak BugHO 13 Ta6vibl 2, B TpyIIe MOJIOABIX JIO-
Jley 3HaYeHUsI HOpMaJlbHOW MJIOTHOCTH KOCTHOM TKaHU
Y OCTEONEHNHU He NMeJIU CTaTUCTUYeCKU 3HAYMMOM pas-
HUIIbI Y XKUTeJel Hu3koropbs (57,1 % u 25,6 %), cpen-
Heropbs (55,1 % u 29,3 %) u Bbicokoropbs (69,2 % u
23,3 %). OfHaKo, MpY CpPaBHEHUH 3HAYEHU U OCTEO0I0PO-
3a 0Ka3aJI0Ch, YTO y JIIOJIeH, OCTOSIHHO IPOXKUBAOLINX
B YCJIOBUSIX BBICOKOTOpbs UX 3HaueHus (7,5 % Hampo-
TuB 15,6 % 1 17,2 %) 6bIN JJOCTOBEPHO HIKE, YEM Y
JKHTeJIed cpefiHeropbsl U HU3Koropbs. C yBeJlMueHUeM
BO3pacTa Bo3pacTajia pacipoCTPaHEHHOCTb KaK 0CTeo-
NEHUH, TaK U ocTeonopo3a. Tak, pacnpocTpaHeHHOCTb
OCTEONEHHUU B YCJIOBHSIX HU3KOIOpbsl YBeJUYHBaIach
¢ Bo3pacTtoM c 25,6 % 10 45,3 % (p<0,05), B yc/ioBUsAX
cpesHeropbs - ¢ 29,3 % 10 36,4 % (p<0,05) u B ycsi0BU-
ax Bblcokoropbs - ¢ 23,3 % g0 31,3 % (p<0,05). Takxe
pacTeT pacrnpoCcTpPaHEHHOCTb OCTEOIOPO3a: B YCJIOBHUSAX
Hu3Kkoropbs ¢ 17,2 % mo 33,8 % (p <0,05), B ycioBusx
cpenHeropbsi— ¢ 15,6 % 0 27,9 % (p<0,05) u B ycioBU-
SIX BBICOKOTOPBsI — ¢ 7,5 % 10 22,5 % (p<0,05).
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B uccneioBaHUM ObLIM MOJyYeHbl CTAaTUCTHYECKU
3HaUMMble pA3/IMYMs B PACHPOCTPAHEHHOCTHU OCTEO-
noposa B 3aBUCUMOCTH OoT Kateropuu UMT. Tak, cpeau
yyacTHukoB ¢ UMT < 18,5 kr/mM? pacnpocTpaHeHHOCThb
HOpPMaJIbHOW IJIOTHOCTU KOCTHOW TKaHH, OCTEONeHUH
M OCTeoNopo3a B YCJIOBUSX HHU3KOTOpbs COCTaBJsLIa
43,1 %, 30,5 % u 26,4 % cootrBeTcTBeHHO (p <0,05); B yC-
JioBUsX cpegHeropbs - 48,3 %, 30,0 % u 21,7 % cooTBeT-
ctBeHHO (p <0,05), B ycs10BUsAX BbICOKOropbst — 61,8 %,
31,6 % u 5,6 %, coorBeTcTBeHHO (p < 0,05). Js1s1 JMA1L, €
VMT = 28,0 kr/M* COOTBETCTBYIOLIME T10KA3aTeNH pac-
MIPOCTPAaHEHHOCTH B YCJOBUSIX HU3KOTOPbs COCTaBUJIU
42,0 %, 37,1 % u 20,9 % cooTBeTcTBeHHO (p<0,05), B yc-
JIOBUSIX cpefiHeropbs — 45,1 %, 30,8 % u 24,1 % cooTBeT-
cTBeHHO (p<0,05), ¥ B yc/I0BUsAX BBICOKOTOPBs — 57,3 %,
31,5 % u 11,2 %, cooTBeTcTBeHHO (p < 0,05). KacaTenb-
HO OCTE0I0PO033a, TO Y KU TeJIed BBICOKOTOPHBIX PalOHOB
pacnpoCcTpaHEeHHOCTh OCTEOIopo3a B IpyMIle JIJEel ¢
Hu3kuM UMT <18,5 kr/m? coctaBuia 5,6 %, ¢ HopMasib-
HbiM MUMT 18,5-23,9 kr/m? - 13,8 %, ¢ U36BITOYHBIM
UMT 24,0-27,9 kr/m? - 21,2 % ¥ ¢ cBepX1U30bITOYHBIM
UMT 228,0 kr/m? - 11,2 %. To ecTb, y Jitofield, IPOKUBa-
IOLIMX B YC/IOBUSX BBICOKOT'OPbsI 3HAYEHHsI 0CTE0N0po3a
OCTaIOTCS CTATUCTUYECKH HIDKE, YEM ITPU CPAaBHEHUHU CO
3HAUEHUSAMHU JIFO/lel HU3KOTOPbS U CPe/HEr0pbsl.

TakuM 06pa3om, po/ie/laHHbIM aHAIU3 BbISIBUJI 3HA-
YUTEJIbHbIE PA3/IMUUs B PACIPOCTPAaHEHHOCTH OCTEOIIO0-
p03a B 3aBUCHMOCTH OT 110J1a (Cpe/iy >KeHIIUH I0CTOBep-
HO BbIIle, p <0,05), BBICOTBI TPOXKMBAHUS HAJ| YPOBHEM
Mopsl (C yBeJMYeHHMEM BBICOTBI PACIPOCTPAaHEHHOCThb
ocTeonoposa yMeHbluaercs, p < 0,001), Bo3pacra (4em
CTaplle, TEM pacClpOCTPAHEHHOCTb OCTEONopo3a pac-
TeT). B 3aBucuMoctu ot 3HaueHudl UMT ocreomnopos
pesxe BbISIBJISJICS Y JIUL, C U36BITOYHBIM BecoM (p<0,001)
niy oxxupenueM (p <0,001). 3HaunMble pa3Iuyus UMe-
JIUCh U B YaCTOTE OCTEOT0po3a cpeau Myk4uH (p<0,05),
MPOXKUBAIOIIMX HA Pa3/IMUHbIX BbIcOTaxX KbIprei3cTaHa.
B Kbipreizckoit Pecry6/1ike IpoBOASATCS psifi UCCIENO0-
BaHUH, KOTOpble KacalTCsl OTJeJbHOU KaTeropuv na-
nueHToB. Tak, mo AaHHbIM [15] pacmpocTpaHeHHOCTb
0CTeoNopo3a B pa3HbIX BO3PACTHBIX PYIIAX COCTaBU/IA
3 % B Bo3pacre 20-29 sieT, 5 % - 30-39 seT, 10 % - 40-
49 net, 15 % - 50-59 sieT, 19 % - 60-69 Jnet, 23 % - 70-
79 net u 31 % - B Bo3pacte 80 JsieT U cTapue. B To xe
BpeMsl M3y4yeHHe paclpOCTPAHEHHOCTH OCTeOolopo3a
B CTapLIMX BO3PACTHBIX I'PYyMNIax B UCCAeL0BaHUH [16]
MI0Ka3aJIo, 4TO B NepBOM Bo3pacTHOU rpymnie 40-59 et
ocTteonopo3 cocraBua 23,4 %, Bo BTOopol rpyimmne 60-
74 ropa - 38,6 % u B TpeTheli rpynmne 75-90 et - 51,2 %.
[lostyyeHHBIE pe3y/IbTaThl CBU/ETEIbCTBYIOT O BbICOKON
pacnpocTpaHeHHOCTH OCTEOII0po3a C BO3PACTOM, U 0CO-
OGeHHO Y >KeHIMH. BblIM NPO/0/KEeHbl CKPUHUHIOBbBIE
HCCJIe[JOBaHUS [0 PacpoCTPAaHEHHOCTH OCTEONOpo3a y
YKUTeJsIeH, TPOXKUBAIOILKMX Ha pa3HbIX BblcOTax Kblprois-
cKoM Pecry6/1MKH.

OcHOBHbBIE pe3y/bTaThbl IPOBEJEHHOTO UCCIeJ0Ba-
HUS I0Ka3bIBAKOT, YTO PacCpOCTPAHEHHOCTh OCTeolle-

HUU M OCTEOIOPO3a CHIKAETCS C YBeJUYeHHEM BBICO-
Thl MECTHOCTH Ha/J| YypOBHeM Mopsi. Ha Bcex BbICOTax y
YKEeHII[UH HEM3MEHHO HabJII0/Ja/IMCh 60Jiee BbICOKHE T10-
KasaTeJId OCTeONeHUH U OCTEO0N0P03a 10 CPAaBHEHHUIO C
MY>XYMHaMH, TpUyeM 06a 3a60JiIeBaHUS CTAaHOBUJIUCh
60Jiee pacrpocTpaHeHHBIMHU € Bo3pacToM. Kpome Toro,
y JIIoJled ¢ HeJl0OCTaTOYHbIM BECOM B BbICOKOTOPHBIX
pervoHax IOKas3aTeJu OCTeoNopo3a ObLIM HUXKE I0
CPaBHEHHMIO C JIPyTUMH KaTEropusiMU MHJEKCca MacChl
Tesa. CTpaTUUIIMPOBAHHbBIN aHAIU3 JAOTOJHUTETBHO
MIO0Ka3aJl, YTO pacIpoCTPaHEHHOCTb OCTE0N0po3a Oblyia
HIDKe CpeJiy XKEHIIH, JII0/leH OXKUJI0T0 BO3pacTa v BO
BCeX KaTeropusix MH/eKca MacChl TeJla B CpeJJHETOPHOU
MeCTHOCTH. OZJHaKO B caMbIX BICOKOTOPHBIX palOHax
0CTeoIopo3 JeMOHCTPUPOBAJ JaIbHeHIlee CHIDKEHHE
Cpe/iM »KEHIIUH U BO BCEX KaTeropusx UHAUBUAYa/b-
HOM Macchl TeJla, a OCTEONEHUs — HA060POT ObLI MTOBbI-
IIEHHBbIM B I'pyNIe JIoJeld ¢ HeJJOCTaTOYHbIM U U30bI-
TOYHBIM UH/,EKCOM MaccChl TeJa.

O61as pacnpocTpaHeHHOCTh OCTEONIOP03a B 3TOM
ucciaefoBaHuu cocrasuaa 21,1 % cymMMapHO B Tpex
pa3JIMYHbIX BBICOTHBIX 30HaxX KpIpreizcraHa. [IpuMeya-
TeJIbHO, YTO PAaCIpPOCTPAaHEHHOCTb B pallOHaX CpeiHen
BBICOTBI cocTaBua 22,3 %, 4TO JOCTOBEPHO HUKE 3Ha-
YeHUH KUTeJel, NPOKUBAOLIMX B YCJIOBUSAX HU3KOTO-
pbs. C OBbILIEHHEM BbICOTHI MECTHOCTH NPOKUBAHUS,
pacnpocTpaHeHHOCTb OCTE0N0pP0o3a, UCCIeJOBAaHHOHN B
JaHHOU paboTe, coctaBuaa 14,9 %, 94TO AOCTOBEPHO
HIKe YPOBHSI KaK CpeJHeropbsi, TaKk U HU3KOI'OPbSl.
JlaHHOe uccyeloBaHNe MOAYEPKUBAET CYllleCTBEHHbIE
pasJnyrs B pacIpoCTPaHEHHOCTH OCTe0Iopo3a y Jio-
Jlel, TPOXKUBAKIIMX Ha pa3HbIX BblcoTax KbIpreiscra-
Ha. B ganbHeieM 06cy>K/JeHUM aBTOPbI PAaCCMOTPUM
NoTeHI[Ua/IbHble (GaKTOpPbI, CIIOCOOGCTBYIOLIUE OGoJiee
HHU3KOM pacnpoCTpPaHEHHOCTH OCTeoNopo3a B BHICO-
KOTOPHBIX paloHax, BKJIIOYasi MPUPOJHbIE YCI0BUS
OKpy Karolel cpesibl, paKTOpbl 06pa3a KU3HHU U TeHe-
Tu4deckue pakrtopsl. Tak, 6osee JJIUTETbHOE BO3/EM-
CTBHE COJIHEYHOT'O CBETA U JIy4dlllee Ka4YeCTBO BO3/[yXa
B BBICOKOTOPHBIX PervoHax SBJSIOTCH KJHYeBbIMU
daKTopaMH, CIOCOGCTBYIOIUMH CHHMXKEHUIO PaCIpo-
CTPaHEeHHOCTH ocTeornoposa [18].

OpraHu3M YeJsioBEKa CHHTE3WpyeT BUTaMHH D
3H/IOTE€HHO, MPU 3TOM 7-JIeTU/POX0JIECTEPUH B KOXeE
npeBpaljaeTcsi B BUTaMuH D3 nos Bo3/1eiCTBUEM Yilb-
TpaduosetoBoro (YOP) usmydeHUs COJTHEYHOTO CBe-
Ta. Takue ¢GakTOpbl, KaK CE30H, NMPOJOIKUTETbHOCTh
BO3/IeMCTBUS COJIHEYHOI'O CBETAa, LIMPOTA M HCIOJIb-
30BaHUeE COJIHIE3AL[MTHOIO KpeMa, MOTYT BJIMATH Ha
cuHTe3 BuTaMuHa D. Bosiee gauTesbHOe BO3/eHCTBUE
COJIHEYHOT'O CBETA B BBICOKOTOPHBIX PErHOHAX SIBJISET-
Csl eCTECTBEHHBIM NPEHMYIIECTBOM B CHM?KEHUU PHUCKa
0CTeonopo3a. 3arpsisHeHHe OKpY»Kalolllel cpe/ibl TaKXKe
MOXET ObITb KPUTHYECKUM (GaKTOPOM, BJIMSIOIIMM Ha
pacmpocTpaHeHHOCTb ocTeornoposa [18,19]. UccienoBa-
HUSI [T0Ka3aJly, YTO 3arpsI3HSIOLIME BEIeCTBA OKPYKato-
el cpefibl, TaKUe KakK TBepZble YacTuipl (PM), okcr/ipl
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asora (NOx, NO2), okuch yrjiepoja, MOJUXJIOPUPO-
BaHHble OudeHuabl ([1XB), ¢Tanatel, 6ucheHOTBI
U TsKeJsible METaJLIbl, MOTYT HeraTUBHO BJIUATH Ha
3/J0pOBbE KOCTEH MOCPEJCTBOM pas3/IMYHbIX MeXa-
HU3MOB. JTH 3arpsi3HsIOLIMEe BellecTBA MOTYT Hapy-
11aTh TOPMOHAJIBHBIN 6aJIaHC, BBI3bIBATh CUCTEMHOE
BOCNaJIEHUE, YXYAIIATh MeTa60/IM3M KaIbLUs U Ipe-
nATCTBOBaTh AuddepeHUPOBKe, Npoaudepanuu
U QYHKIIMOHUPOBAHUIO KOCTHBIX KJIETOK, B KOHeY-
HOM HTOTe yBeJU4HBasi pUCK 3a60J1€BaHUIN CKeJeTa,
BKJIIO4ast ocTeonopo3 [19].

[Ipy u3y4eHHUU pasM4YUMi B pacpoCTPaHEHHOCTHU
0CTeoI0po3a KpaHe BaXKHO YU THIBATh KaK 00pa3 »KU3-
HU, TaK U reHeTH4eckue pakTopel. Pazinyus B o6pase
YKU3HU MeXJy 3THMU TpynIaMd 3aMeTHbI: BbICOKO-
ropupbl TPaJULUOHHO BeyT KOUeBOM 06pa3 »KU3HH, UX
paiyoH 60oraT MOJIOYHBIMU MPOAYKTAaMH U MsICOM, OHU
MpeANoYUTAOT Yakl ¢ MOJIOKOM, a oTpebsieHre GppykK-
TOB U OBOILEH OTPAaHUYEHO U3-32 HEXBATKU PECYpPCOB.
HanpoTuB, paljoH NUTaHUA B HU3KOTOPHBIX pallOHax
6oJiee pa3HOOOpaseH U XapaKTepHU3yeTcsl OOUJIbHBIM
ynoTpebseHueM oBoLieH U PPYKTOB, HO HEOOJIBLIUM
KOJIMYEeCTBOM Msica. PacipocTpaHéHHOCTB 0cTeoopo3a
HalpsIMyI0 CBSI3aH C MOTpe6JIeHHeM pa3/IMYHbIX MUTa-
TeJIbHBIX BEIl|eCTB, BKJII04ast BATAMUH D, KasbIUH, 0BO-
Y, GpyKTh, 6060BBIE, OPEXH, MOJIOYHbIE HPOAYKTHI,
coeBbIi Gestok U aina [20,21]. [losToMy HeobxogUMO
WM3Y4YUTb NUILEBbIE XapaKTEPUCTUKHU HaceJIeHHUsI BbICO-
KOT'OPHBIX PallOHOB, KOJIMYECTBEHHO OLEHUTh UX IHU-
TaTeJIbHble KOMIIOHEHThI U M3Y4YUTb COCTAB paLHOHa,
YTO MOXET NOMOYb IPeJOTBPATHUTh OCTEONOpPO3, YTO-
6bl pa3paboTaTh COOTBETCTBYMOILME MNpodUIaKTHYE-
CKHe Mepbl. Pemaroiyio poJib B pa3BUTHE OCTEONOPO-
3a MOXKeT OKa3aTb BJIMsIHME pu3nyecKas aKTHBHOCTb.
M3BecTHO, UTO HacesJeHHEe BbICOKOTOpbs, BelleT u3u-
YeCKHU aKTUBHBIA 00pa3 KHU3HHU, UTO MOXKET BJIUATH Ha
pacnpocTpaHEHHOCTb OCTeoNopo3a U TpebyeT Jjo0Ka-
3aTesIbHOU 6a3bl. BoJibiiasi poJsib B U3yYeHUH pacmpo-
CTPaHEHHOCTH OCTE0NOP03a OTBOJUTCS reHETUYECKUM
HCCJIeJ0BaHMSM, KOTOPbIE MOTYT IIPOJIUTH CBET Ha POJib
reHeTHKHU B paclpoCTPAHEHHOCTU 3a60JieBaHus [22].

Hamre vcciesoBaHve moKasaso, YTO pacnpocTpa-
HEHHOCTb OCTeOINopo3a KaK y KeHIIUH, TaK U y MyX-
YHUH B HU3KOTOPHBIX palOHaXx BhIIE, YeM Y KEHIIUH
A MYXXYMH B BBICOKOTOPHBIX palOHaxX. 3TO FOBOPUT
0 TOM, YTO $AKTOPBI, CBSI3aHHbIE C POCTOM, BKJIIOYast
MOBBILIEHHOE BO3/IeCTBHE COJHEYHOI'O CBETA U KOp-
PEKTUPOBKY palyoHa NMUTAaHUS, HapsaLy C JPYyTUMHU

MoAUGULUPYyeMBbIMHU  GaKTOpPaMH, MOIYT CHHU3UThb
PHUCK ocTeornoposa. ITO 06CTOATENbCTBO JOKHO IO-
MOUYb [IJ1s1 pa3paboTKH IjeJieHalpaBJeHHOH CTpaTeruu
npoduIakTHKH ocTeonoposa B Keipreiscrane. Kpome
TOTO, KpallHe BaXKHO JJIsl OYAYLUX UCCIeJOBAaHUHN U3-
Y4YUTh NPUYMHBI Pa3/IMYUi B PacnpoOCTPAaHEHHOCTH
0CTeoIopo3a B 3aBUCHMOCTHU OT pocTa U noJsa. OpgHa-
KO HCC/IeJjoBaHHE ITOKa3aJso, 4YTO Yy JIIOJEeH C pasHbIM
VH/EKCOM MacChl TeJsa, NPOXXUBAKLIMX Ha pas3HbIX
BBICOTAX, PacpOCTPAaHEHHOCTb OCTeONeHHer U OCTe-
OIIOPO30M pas/Iu4yud. ITO TOBOPUT O TOM, YTO pa3Hble
KaTeropuy MHJieKca Macchl TeJsla TaK»Ke MOTYT UrpaThb
pelialyo poJib B IpodpUIaKTUKE OCTEONOpo3a.

BbiBoabl

Takum 06pa3oM, 3TO UCC/IelOBaHHE NTOKA3bIBAET, YTO
NpOXXHMBaHHe Ha 60JIbIION BBICOTHONH MECTHOCTHU HaJ,
YPOBHEM MODS CBSI3aHO CO CHMXKEHHEM pacnpocTpa-
HEHHOCTH OCTEOIEHWM U OCTeonopo3a, O0COBEeHHO
Cpe/id KeHIIUH U MOXHUJIBIX JIOJeh. ITU pe3yJbTaTbl
OJIHO3HAYHO IOJYEePKHUBAIOT HEOOXOJUMOCTh pas-
pabOTKH pervoHaJbHbIX CTpATeruil NpodUIaKTHKHU
ocTeonoposa. BaxHOHW OT/IMYUTESILHON 4epTOW JAaH-
HOTO HCCJe[J0BaHUSl SIBJSETCS aHaIU3 Pa3IU4YUd B
pacnpocTpaHEeHHOCTH O0CTeollopo3a CpeAM pasJuy-
HBIX leMorpadpuiecKUx rpyIil, IPoXKUBAIINX Ha pas-
HbIX BbIcOTaxX B KbIpreiactaHe, - TeMa, KoTopas 6blia
B 3HAYUTEJBHOW CTENEHU HEeJOCTAaTOYHO HM3y4eHa B
npeAbIAYLIIUX UCCeJlOBaHUSX. JTO JlaeT BaXKHYO HH-
dopmaruo s pa3paboTKH OYAYIIUX CTpATEruil BMe-
maTtebcTBa. OZJHAKO OCHOBHBIM OIPaHUYEHHUEM 3TOTr0
WCC/IeIOBAaHUs SIBJSETCS OTCYTCTBHE YIyOGJEHHOrO
aHasu3a $aKTOPOB, BAUAIIMX HA pasjnyus B 3a60-
JIeBaeMOCTH OCTEONOpPO30M CpeJH 3TUX BbICOTHBIX
IpyII HaceJleHUs. YCTpaHeHHe 3TOoro npobesa cTaHeT
KJII0UeBbIM HallpaBJIeHUEM OYAyILIUX UCCJIeJ0BAaHUH.

BnaropapHocTb
ABTOpBI BBIpAXKAIOT HCKPEHHIOI0 6J1arolapHOCTb
BCEeM y4YaCTHHUKaAM HCC/IeJOBAaHHA U BCeM IPpeJaHHbIM
CBOEMYy [eJly KoJijeram, KOTopble IMOMOIVIM YCIEIIHO
MMPOBECTH 3TO UCCIeJOBAHUE.

MuHaHcUpoBaHue
Her.

KoHpnukT uitepecos
Her.
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