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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. 
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Кіріспе. FRAX модельдері 66 елде қол жетімді және әлем боынша қауіп-қатер тобындағы науқастардың 
80% - дан астамын қамтиды. Дүниежүзі бойынша 100-ден астам мемлекетке енгізілген. 
Зерттеудің мақсаты. FRAX моделінің Қазақстандық нұсқасын негізгі сынулардың 10 жылдық болжамы 
скринингі ретінде алғашқы медико-санитарлы көмек ұйымдарында қолдану. 
Материалдар мен әдістер. FRAX Қазақстандық нұсқасы бойынша науқастарды тексеру №36 қалалық 
аурухананың мен «Шанырақ» медико-социалды мекемесінде жүргізілді. Барлығы 341 науқас 
сауалнамадан өтті. 
Нәтижелері. 108 (31,6%) науқас жоғары қауіпке ие. Негізгі сынулардың жоғары қаупі әйелдерде, қарт 
жаста, орыс ұлт науқастарда басым болды. 
Талқылау. FRAX есептегіші алғашқы медициналық-санитарлық және әлеуметтік көмек деңгейінде сыну 
ықтималдығын анықтаудың дәлдігін арттыра алады және медициналық қызметкерлерге емдеу туралы 
шешім қабылдауға көмектеседі. 
Қорытынды. FRAX есептегішін 60-74 жас аралығындағы әйел науқастар арасындағы скринингке енгізу 
қажет. 
Түйінді: остеопороз, скрининг, жамбас сынуы, остеопороздық сынықтар. 
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Введение. Калькулятор FRAX доступен для 66 стран, охватывая более 80% населения мира, 
подверженного риску переломов. Он был включён в более чем 100 руководств по всему миру. 
Цель исследования. применение казахстанской модели FRAX в качестве скрининга 10-летней 
вероятности основных переломов среди женщин в постменопаузе и мужчин старше 50 лет в ПМСП. 
Материалы и методы. Был апробирован калькулятор FRAX врачами ВОП ГП №36 и в медико-социальном 
учреждении «Шанырак» г. Алматы в работе гериатра. Всего участвовали 341 пациент. 
Результаты: 108 (31,6%) пациентов имели высокий риск основных переломов. Высокий риск основных 
переломов преобладал у женщин, старческого возраста, русской национальности. 
Обсуждение. Калькулятор FRAX может повысить точность определения вероятности переломов на 
уровне первичной медико-санитарной и социальной помощи и помочь медицинскому персоналу 
принимать решения о лечении. 
Заключение. Калькулятор FRAX нужно внедрить в скрининг у пациентов женского пола в возрасте 60-74 
лет.  
Ключевые слова: остеопороз, скрининг, переломы бедра, остеопоротические переломы. 

 
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% CI 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 
(100%) 

There is no risk of 
fractures according 
to FRAX, n=233 
(68.3%) 

High risk of 
fractures 
according to FRAX, 
n=108 (31.7%) 

p-value 
 

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, 
Mean ± SD) 

 26.2 ± 5.01  26.4 ± 5.04 25.8 ± 4.94 0.292  

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 р < 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 

 
FRAX indicator 

The average value of the 
clinical indicator, SD 

p-value  

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 ≥65 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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