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Introduction. FRAX models are available for 66 countries, covering more than 80% of the world's at-risk
population, and have been included in more than 100 guidelines worldwide.

Objective. To use the Kazakh FRAX model as a screening of the 10-year probability of major fractures among
postmenopausal women and men over 50 years of age in primary health care.

Materials and Methods. The FRAX calculator was tested by Doctor of City polyclinic No. 36 and in the medical
and social institution "Shanyrak" in Almaty in the work of a geriatrician. A total of 341 patients participated.
Results. 108 (31.6%) patients had a high risk of major fractures. The high risk of major fractures prevailed in
women, elderly, Russian nationality.

Discussion. The FRAX model can improve the accuracy of determining the probability of fractures at the primary
health and social care level and help medical staff make treatment decisions.

Conclusion. the FRAX calculator should be implemented in screening of female aged 60-74 years.

Keywords: osteoporosis, screening, hip fractures, osteoporotic fractures.

CbIHY KAVIIIH AHBIKTAY YIIIH FRAX ECENITET'TIIIH KJIMHUKAJIBIK TOXIPUBEJE KOJIJAHY

Omaposa U.C.1, Eckasuna I.T.*, EmmanoBa A.K. 16, Ta6ayaiuna I'X. 1, CaiilianoBa J.K. 12,
UckakoBa C.A.5, A6auposa T.M. 3, EncenoBa H.M. 3, 9aimxkan I'. P.1, Mom6ueBa XK.T.1
1 CIK. Acpendusipoe ameiHdarsl Kazak ¥ammoeik Meduyuna YHusepcumemi, Aamameol, Kazakcmax
2 Ne36 Kasanvwik aypyxaHa, Aamamol, Kazakcman
3 "BII03" KoramdvlKk deHcayablK cakmay xcorapul Mekmebi, "lwki aypyaap” kagpedpacwvl Aamamvl, KazakcmaH
4 Anb-®Papabu amsiHdarul Kazak Yammuik YHugepcumemi, Aamamsl, Kazakcman
5 E./laneHo8 ambiHOaFbl Npo@PUAAKMUKAAbIK MEOUYUHA FblAbIMU-3epmmey uHcmumymul, AcmaHa, KazakcmaH
6 HHHOBAYUS/IbIK JHCaHEe NPOPUAAKMUKAIbIK MeduyuHa uHcmumymel. Acmaua, Kazakcman

Kipicne. FRAX Mozenbaepi 66 enjie KoJi KeTiM/i koHe 3JieM OObIHIIA Kayiln-KaTep TOObIHAAFbI HayKacTap/IblH
80% - aH acTaMbIH KaMTHABI. JlyHHexy3i 6o#ibiHIIa 100-1€H acTaM MeMJIEKETKe eHTi3ireH.

3epTTeyain MakcaTbl. FRAX MogeniHiH KazaKcTaHIbIK HYCKACbIH HeTi3ri cbiHyIapablH, 10 KbIABIK 60/KaMbl
CKPUHUHTI peTiHJe aJIFallKbl MeJUKO-CAaHUTAPJIbl KOMEK YUBIMAAPBIHAA KOJIIaHY.

MaTepuangap MeH 3jicrep. FRAX KazakcTaH/IbIK HYCKacbl OOMBIHIIA HAayKAcTapAbl Tekcepy Ne36 KaJasbIK,
aypyxaHaHblH MeH «lllaHblpak» MejuKO-coLMaJAbl MeKeMeciHZe Kyprisingi. bapabeirbel 341 Haykac
cayaJlHaMa/JiaH eTTi.

Hatmxkenepi. 108 (31,6%) Haykac »xofaphbl Kayinke ue. Heri3ri cblHy/apAbIH KOFaphl Kaylli adesiep/e, KapT
»KacTa, OpbIC YIT HayKacTapAa 6acblM 601761

Tankbuiay. FRAX ecenTerimi anfaikbl MeAuLIMHAMbIK-CAaHUTAPJIBIK XKoHe 9J1eyMeTTiK KeMeK JeHreliH/ie CbIHy
BIKTUMaJIAbIFbIH aHbIKTAY/IbIH A3JIJITiH apTThIpa aja/ibl )KoHe MeJUIMHAJbIK KbI3MeTKepJiepre eM/ey TypaJibl
HIeliM Kabbl1iayFa KeMeKTece .

KopriTeiHAbL FRAX ecenTerimin 60-74 xac apasbIlFbIHAAFbI 9KeJ1 HAyKacTap apacblHAAFbl CKDUHUHTKE eHri3y
KaXKkeT.

TyHiHZi: 0CTeonopo3, CKPUHUHT, }kaM0ac CbIHYbI, 0CTEONOPO3/bIK ChIHBIKTAP.
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NNPUMEHEHME B KJIMHUYECKOU NMPAKTUKE KAJIbKYJIATOPA FRAX JIJI1 OLIEHKH PUCKA NTEPEJIOMA

Omapoga U.C.1, Eckazuna I.'T.4, EmmanoBa A.K. 1.6, Ta6aysimHa I'.X. 1, CaitianoBa .K. 12,
UckakoBa C.A.5, A6auposa T.M. 3, EncenoBa H.M. 3, 9aimxkan I'. P.1, Mom6ueBa XK.T.1
1Ka3sHMY um. Acgpendusiposa, Aamamuli, Kazaxcmar
2 ['TINe36, Aamambl, KazaxcmaH
3,"BIII03" KoramdblK deHcayavik cakmay xcoFapbl mekme6i, "[wki aypyaap "kagedpacwl, Aamamsl, Kazaxcmau
4 KazHY um Aab-Dapabu, Aamamvwi, KazaxcmaH
5 HUU npoguaakmuueckoli meduyuHsl umeHu akademuka E./lanenoea MYA, Acmana, Kazaxcmau
6 HHcmumym uHHo8ayuoHHoU u npogusakmuyeckoli meduyuHsl, AcmaHa, Kazaxcmau

BBegenue. Kanbkynsartop FRAX poctynmen pasisa 66 crpaH, oxBaTbiBasg 6ojiee 80% HacesieHUs MUpa,
N0/iBEP>KEHHOT0 PUCKY NepesioMoB. OH 6bL1 BKJ/II0YEH B 60Jiee yeM 100 pyKoBOJICTB 110 BCEMY MUDY.

Ilesb HccaefOBaHUS. MpPHMeHeHHe Kas3axCTaHCkod Mojend FRAX B kavyecTBe cKpuHMHra 10-seTHei
BEPOSITHOCTH OCHOBHBIX II€PeJIOMOB CpeJiy >KeHILMH B IOCTMeHoMnayse U My»4MH ctapiue 50 seT B [IMCIL
MaTepuasibl U MeToAbl. bt anpo6upoBaH KanbKyasTop FRAX Bpauamu BOII I'TT N236 u B MeAIMKO-COI[HAIBHOM
yuapexzaennu «lllanbipak» r. AiMaTsl B paboTe repuatpa. Bcero yuactBoBasiu 341 marueHr.

PesysbTaTtel: 108 (31,6%) nanueHTOB MMeaU BbICOKUHM PHUCK OCHOBHBIX NePeI0OMOB. BbICOKUI PHCK OCHOBHBIX
nepeJsioMOB Npeo6J1a/iaJl y )KeHIMH, CTapYeCcKoro BO3pacTa, pyCCKOH HallHOHAIbHOCTH.

06cyxaeHue. Kanbkynatop FRAX MoxeT NOBBICUTH TOYHOCTb ONpeJieieHUs] BEpPOSITHOCTU INepejioMOB Ha
ypOBHe IepBUYHON MeJUKO-CAaHUTAPHOM M COLHAJIBHOM IMOMOILM WU NOMOYb MeJAMIIMHCKOMY IepCOHaIy
NPUHUMATh pellleHUs O JIeYeHHUN.

3axoyenue. Kaabkynatop FRAX Hy»KHO BHeZIpUTbh B CKDUHHHT y NALIMEHTOB XKEHCKOr0 NoJ1a B Bo3pacTte 60-74
JIeT.

KimioueBble c/10Ba: 0CTEONOPO3, CKPUHUHT, IepesioMbl 6e/ipa, OCTEONOPOTUYECKHE TTEPETOMBI.

Introduction. Fragile fractures place a significant burden on societies around the world [1]. According to
forecasts, by 2040, more than 319 million people worldwide will be classified as at high risk of brittle fractures
[2]. Osteoporosis is a common disease worldwide [3]. Osteoporosis causes almost 9 million fractures annually,
burdening medical institutions, leading to serious economic consequences for society and potentially negatively
affecting the quality of life of people who have suffered a fracture [4]. It is expected that the number of elderly
people with fragile fractures will increase due to osteoporosis, a condition characterized by low bone mineral
density (BMD) and deterioration of bone tissue [5]. Osteoporosis is the main cause of brittle fractures in the
elderly. With age, bones become less dense and lose their strength, making them more prone to fractures with less
force or injury. Brittle fractures occur due to osteoporotic changes such as low BMD, which can result from a
variety of factors such as aging, concomitant diseases, and certain medications [6]. Other medical conditions that
can lead to decreased BMD and increase the risk of brittle fractures include hyperparathyroidism,
hyperthyroidism, malabsorption, and certain cancers [7]. Some medications, such as long-term glucocorticoid use,
can also lead to a decrease in BMD and increase the risk of fragile fractures [8]. In addition to these medical factors,
lifestyle factors such as sedentary lifestyle, smoking, excessive alcohol consumption, and low intake of calcium,
vitamin D, and protein supplements may also contribute to the development of osteoporosis and increase the risk
of brittle fractures [9].

The prevalence of osteoporosis in the world was 18.3%, which is calculated based on reports on the prevalence of
osteoporosis from 86 studies on five continents [3]. The prevalence of osteoporosis among women in the world
was 23.1% (95% CI 19.8-26.9), and the prevalence of osteoporosis among men in the world was 11.7 (95% CI1 9.6-
14.1). The results of the subgroup analysis also show that the highest prevalence of osteoporosis among men was
in Asia, and among women in Africa, even though no studies among men were conducted on the African continent
and there were no African studies among men in the meta-analysis [3]. Although the number of reported
epidemiological studies of osteoporosis in Africa is limited, recent studies have shown that osteoporosis and
related fractures are spreading across the continent [10]. Since the risk of osteoporotic fractures is higher in older
women than in older men, all menopausal women should be screened for signs of osteoporosis [11]. Fractures
usually occur in three areas: the vertebrae, the distal arm, and the hip [12]. In 2018, the Asian Federation of
Osteoporosis Societies estimated that 1.1 million hip fractures in 2018 would more than double to 2.5 million cases
by 2050 [13]. The projected costs will increase from 7.4 billion in 2018 to almost 13 billion in 2050 [13]. In
addition, the working group on the audit of the burden of osteoporosis in the Eurasian region also reported a
projected increase in the number of hip fractures in the range from 60 to 360% in some countries, for example, by
310% in the Kyrgyz Republic and 360% in Uzbekistan [14]. Similarly, the European Union, including Switzerland
and the United Kingdom, estimated that 4.3 million new fractures would be reported in 2019, at a staggering cost
of 56.9 billion euros (60.8 billion US dollars) for fracture treatment [4]. The burden of brittle fractures in 2018 in
people aged 50 to 89 years in Argentina, Brazil, Colombia and Mexico was estimated at 840,000 fractures with an
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associated cost of almost US$ 1.2 billion, ranging from 411 million in Mexico to 94 million in Colombia in 1 year
[15].

In 2012, 707,396 patients with diseases of the musculoskeletal system were registered in Kazakhstan, by 2018
their number was close to 1 million, the growth rate was 39.4% [16]. In 2012, 1,129 cases of osteoporosis were
registered, in 2018 the number of patients increased by only 116, which accounted for an increase of 10.3% over
a 7-year period, including 50.8% registered for the first time in their lives [16]. An analysis of official statistical
indicators for the Republic of Kazakhstan showed an extremely low number of registered cases of osteoporosis
and a slight increase over the analyzed time, which indicates insufficient detection of patients with this disease
[17]. The prevalence of hip fractures applied at the national level has shown that the estimated number of hip
fractures nationwide in people over 50 years of age in 2015 was 11,690 and is projected to increase by 140% to
28,000 in 2050 [18].

The Fracture Risk Assessment Tool (FRAX) [19] shows a 10-year probability of hip fracture and major osteoporotic
fractures in patients based on bone mineral density and clinical risk factors [20]. The value of the FRAX algorithm
lies in the fact that the risk of fractures can be determined using 2 methods: one of them involves taking into
account the BMD index of the femoral neck, which can only be obtained from the results of dual-energy X-ray
densitometry (not always available in widespread clinical practice), the other technique involves calculating the
risk using the mass index body mass index (BMI) (which does not imply the use of BMD and, consequently,
densitometry) [14]. FRAX calculates the 10-year probability of hip fractures and major osteoporotic fractures
based on a set of clinical risk factors and is recommended, for example, by the National Institute of Health and
Excellence and the National Osteoporosis Advisory Group [21]. In 2020, FRAX models are available for 66
countries, covering more than 80% of the world's at-risk population, and have been included in more than 100
guidelines worldwide [22].

The FRAX calculator for the Republic of Kazakhstan was modeled in 2020 [18]. A retrospective and prospective
population-based survey in one of the regions of the Republic of Kazakhstan determined the incidence of fractures
of the hip, proximal humerus and distal forearm [18]. The frequency of hip fractures was used to create a FRAX
model to improve fracture risk assessment in Kazakhstan. The frequency of hip fractures was used to create the
FRAX tool to calculate the 10-year probability of hip joint development and major osteoporotic fractures in
Kazakhstan [18]. The ten-year probabilities were consistently higher than in the neighboring country of China, but
for serious osteoporotic fractures similar to those reported in Russia [23]. Thus, the FRAX model was created for
the Republic of Kazakhstan, based on a regional population assessment of the frequency of hip fractures [18].
Objective. The aim is to use the Kazakh FRAX model as a screening of the 10-year probability of major fractures
among postmenopausal women and men over 40 years of age in the medical and social institution “Shanyrak” and
the city polyclinic No. 36 in Almaty.

Materials and Methods. This is a prospective cohort study. A total of 341 patients were surveyed (the sample
size was calculated using the Epi Info 7.2.5.0 program), who were divided into categories by age, gender,
nationality and BMI. The study was conducted in the period from 03/01/2024 to 04/01/2024. The participants
were recruited from among all patients eligible for inclusion living in the Shanyrak medical and social institution.
In the city polyclinic No. 36 in Almaty, patients who came to a general practitioner's appointment were recruited.
These medical institutions were selected based on the place of work of the main researchers. All patients were
familiarized with the study and signed an informed consent.

Inclusion criteria: Patients over 40 years of age who have signed an informed consent to participate in the study.
The FRAX scale is calculated only for patients over 40 years of age. According to previous studies, people over the
age of 40 had an increased risk of fractures [24].

Exclusion criteria: Non-consent to participate in scientific research; Elderly people who do not understand the
purpose of the study; Severe and decompensated diseases that do not allow the study; Concomitant oncological
diseases; Concomitant neurological and mental disorders that hinder the study.

The permission of the local Ethics committee of S.D. Asfendiyarov Kazakh National Medical University is No. 01-
050124.

All patients had their height and weight measured to calculate their body mass index. A FRAX scale survey without
densitometry (Kazakhstan platform) was conducted to assess the risk of fracture and osteoporosis on the website
https://frax.shef.ac.uk/FRAX/tool.aspx?country=72. The questions included: age, gender, weight, height, the
presence of a previous fracture, hip fracture in parents, current smoking, the use of glucocorticoids, rheumatoid
arthritis, secondary osteoporosis, alcohol consumption of 3 units or more per day. For clinical risk factors, it is
necessary to answer "yes" or "no". The Kazakhstan intervention threshold was applied to interpret the results.
Statistical analysis was performed using SPSS Statistics 24. Quantitative variables are presented as an average +
standard deviation (SD) with 95% confidence intervals, categorical data are expressed in quantities and
percentages. Two groups were compared (no or high risk of fractures on the FRAX scale) using the Student's t-test
for independent samples for all continuous outcome measures and the chi-square criterion for all categorical
outcome measures. Only P values below 0.05 were considered statistically significant.

Results. The ratio of men to women among the study participants was almost 1:1. A total of 341 participants (176
men and 165 women, average age 69.7 + 9.6 years, weight 73.0 + 14.4 kg, height 1.65 * 0.09 m, FRAX score 15.6 *
12.5) were included in this study, of which 108 (31.7%) had a high risk of fractures. Patients with a high risk of
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fractures were mainly elderly (50.9%) (p<0.001), female (76.8%) (p<0.001). Table 1 provides complete
demographic, anthropometric, and clinical information for the study populations.

Table 1 - Demographic and anthropometric characteristics of patients (n=341)

Characteristics Total, n=341 | There is no risk of | High risk of | p-value
(100%) fractures according | fractures
to FRAX, n=233 | according to FRAX,
(68.3%) n=108 (31.7%)

Age (year, Mean * SD) 69.7 £ 9.6 67.6 +9.06 74.2 +9.22 <0.001*
Weight (kg, Mean +SD) | 73.0 + 14.4 75.1+14.2 68.6 + 14.1 <0.001*
Height (m, Mean * SD) 1.65 + 0.09 1.67 + 0.09 1.62 + 0.08 <0.001*
BMI (kg/m2, | 26.2+5.01 26.4+5.04 25.8+4.94 0.292
Mean * SD)
FRAX (Mean = SD) 15.6 +12.5 9.35+5.59 29.2+£12.6 <0.001*
Gender (n, %) <0.001*
Men 176 (51.6%) 151 (44.3%) 25 (7.3%)
Women 165 (48.4%) 82 (24.0%) 83 (24.3%)
Classification by age (n, <0.001*
%)
40-59 27 (7.9%) 24 (7.0%) 3 (0.9%)
60-74 212 (62.2%) 157 (46.0%) 55 (16.1%)
75 years and older 102 (29.9%) 52 (15.2%) 50 (14.7%)
Nationality (n, %) 0.005*
Kazakh 204 (59.8%) 153 (44.9%) 51 (15.0%)
Russian 113 (33.1%) 66 (19.4%) 47 (13.8%)
Other 24 (7.0%) 14 (4.1%) 10 (2.9%)
BMI (n, %) 0.588
Insufficient body weight | 15 (4.4%) 11 (3.2%) 4 (1.2%)
Normal 132 (38.7%) 87 (25.5%) 45 (13.2%)
Excess weight 138 (40.5%) 99 (29.0%) 39 (11.4%)
Grade 1 obesity 50 (14.7%) 31 (9.1%) 19 (5.6%)
Grade 2, 3 obesity 6 (1.8%) 5 (1.5%) 1 (0.3%)

SD - standard deviation

n - number of patients

* - a statistically significant difference p < 0,05.
In the senile age group (75 years and older), the average FRAX score (without densitometry) It was higher (21.13
+ 14.10) compared with mature (9.66 + 8.46) and elderly (13.75 + 11.20) (p<0.001) (Table 2).

Table 2 - Average values of the FRAX scale

The average value of the p-value
FRAX indicator clinical indicator, SD
Gender: <0,001*
Men 10.70 +9.01
Women 20.89 £ 13.60
By age: <0,001*
40-59 9.66 + 8.46
60-74 13.75+11.20
75 years and older 21.13 +14.10
Nationality: 0.005*
Kazakh 14.39 + 13.50
Russian 17.87 £ 11.10
Other 15.60 * 8.67

The average absolute fracture risk was higher in women (20.89 * 13.60) compared with men (10.70 * 9.01)
(female/male ratio = 2). In both sexes, incidence increased exponentially with age (p<0.001).
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The average absolute fracture risk in patients of Russian nationality was higher (17.87 + 11.10) compared with
Kazakhs (14.39 + 13.50) and other nationalities (15.6 + 8.67) (p=0.005).

Discussion. Based on a 10-year fracture risk assessment, 108 (31.6%) patients had a high risk of major fractures.
The high risk of major fractures prevailed in women (64.7%), senile age (54.7%), and Russian nationality (55.1%).
Screening in primary health care is aimed at reducing the risk of brittle fractures in the future among people
without previous fractures, as well as reducing morbidity, mortality and costs associated with fractures. The
information obtained from screening, along with patient preferences, can be used to consider preventive
treatment among those who believe they have a high risk of fractures.

The studies most often provided results for calibration of FRAX clinical parameters (without taking into account
BMD) or taking into account BMD results [25-27]. Three more recent studies used a two-step screening approach,
in which all participants completed a mailed questionnaire that included risk assessment data using the FRAX
clinical tool, and only those who exceeded certain risk thresholds were offered an BMD assessment [28-30].
Previous studies have shown that among a selected population of women aged 265 years, screening with FRAX is
likely to reduce the risk of hip fractures and fractures with clinical fragility [28-30]. However, in randomized
controlled trial authors concluded that screening may have little or no effect on health-related quality of life [31].
Meta-analysis data showed that screening in primary health care using clinical FRAX, followed by an assessment
of BMD in high-risk individuals, among selected women aged 65 and older, probably leads to a slight reduction in
the risk of fractures with clinical fragility and hip fractures compared with no screening [32]. The study in the
United Kingdom has shown that the fracture risk screening program for older women will improve quality of life
and increase life expectancy, as well as reduce fracture costs, which more than offsets the cost of the program [33].
The results of previous studies show that using FRAX to assess the risk of fractures for 10 years without
densitometric data can be a reliable screening tool. A study in China also showed that postmenopausal women
have higher bone turnover markers, osteoporosis prevalence, and fracture risks compared to men [34]. In study
of Mongolia fracture risks increased with age, with women showing higher rates than men [35].

The FRAX tool can and should be used at the bedside, as a tool for shared decision-making between patients and
health care providers. It is easily accessed using any Internet search engine. The presented results are relevant
because they represent an assessment of the performance of the Kazakhstan version of FRAX in a setting of
patients.

Limitations. This study has several additional limitations. The sample size was not large. We examined only
patients from two medical institutions, only in the city of Almaty. In addition, the FRAX score was performed
without considering BMD.

Conclusion. Considering that the FRAX calculator is convenient and widely available, preventive measures should
be carried out in the category of patients - female aged 60-74 years. We plan to introduce the use of the FRAX
fracture risk assessment tool in health classrooms during primary health care screening examinations. Based on
this study, an act on implementation into clinical practice was approved. The FRAX model can improve the
accuracy of determining the probability of fractures at the primary health and social care level and help medical
staff make treatment decisions.
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