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Introduction
Osteoporosis and its complications (low-energy frac-

tures) remain a topical medico-social issue of a global 
status, and results in a decrease of life expectancy, limit-
ed self-care of patients and deteriorated life quality [1-3]. 
According to the recent data, every 3 seconds low-energy 
fractures occur across the world, and over about 9 million 

osteoporosis-related fractures occur annually. Osteoporosis 
is more common in women; this fact being associated with 
gender-related peculiarities of bone structure and growth, 
along with the age-related rate of bone loss. For instance, 
every one in three women experience osteoporotic fractures 
happening over the age of 50, and every one in five men 
do so later in their lives [1], however, the mortality rate in 
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Abstract. Background. At present, FRAX is a well-known and widely-used risk assessment tool for major osteo-
porotic fractures. The Ukrainian version of the FRAX algorithm was presented in 2016; with the “intervention thres-
hold” for additional DXA examination and antiosteoporotic treatment of the Ukrainian women published in 2019. 
However, the data on its possible uses in men are limited. The purpose of the study was to evaluate the possibilities 
of using the previously developed criteria of the Ukrainian FRAX algorithm in Ukrainian men. Materials and me
thods. We examined 653 outpatients aged 40–88 years (mean age (M ± SD) — 60.5 ± 11.8 years). We analyzed the 
results both in the general group and in the age subgroups; in particular, with an account of low-trauma fractures, 
included in the FRAX calculation, and compared them with the corresponding indices of the Ukrainian women. Re-
sults. The most frequent (26.6 %) risk factor for osteoporotic fractures in the group of Ukrainian men was a history 
of low-trauma fracture (the corresponding index in women was 51.3 %), its presence being the reason for antios-
teoporotic treatment initiating. Following upon the risk of major osteoporotic fractures calculated by FRAX, only 
6.7 % of men without previous fractures were found to require additional DXA examination in order to re-evaluate 
the osteoporotic fracture risk, and none had a high fracture risk. 73 % of men without fractures did not have any risk 
factor included in the FRAX algorithm. Conclusions. This study showed a greater need for both antiosteoporotic 
treatment without DXA assessment and additional densitometric examination for the osteoporotic fracture risk 
assessment for the Ukrainian women rather than men, along with a special attention to the presence of previous 
fractures in men, and consideration of other risk factors for osteoporosis, even those not included in this FRAX 
algorithm.
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males during the first year after femoral fracture is signifi-
cantly higher (by 51 %), compared to the respective rate in 
women (37.5 %) [2]. A recent European study [3] showed 
that only 63 % of men receive anti-osteoporotic treatment 
(out of those necessitating it), although this number has in-
creased by about 17 % since 2010, but the timely diagnosis 
and treatment of osteoporotic fractures remains a burning 
issue.

The problem of the adult male population in Ukraine 
suffering from osteoporosis has its specific aspects. Accord-
ing to the data collected by the Ukrainian Scientific-Med-
ical Center of Osteoporosis, 28.4 % men aged 50 years and 
older have low bone mineral density (BMD) indices by the 
dual-energy X-ray absorptiometry (DXA) measurements, 
while 6.7 % had osteoporosis. Our findings rely on the data 
by the State Statistical Service of Ukraine of 01.01.2020 [4] 
and show that in Ukraine over 123 thousand men aged 50 
years and older have osteoporosis and about 560 thousand 
men had osteopenia.

Nowadays, according to the recommendations of in-
ternational societies [5-9], BMD, measured by DXA, is a 
key criterion for the osteoporosis diagnosis, which is used 
to confirm it. For the postmenopausal women and men 
aged 50 years or over, the SD reduction by 2.5 is the ba-
sis for confirmation of the osteoporosis diagnosis. How-
ever, recent studies have shown that this indicator, though 
important, is not an exclusive criterion of fracture prob-
ability assessment. The latter may be associated with the 
numerous so-called “clinical risk factors”, including age, 
gender, a number of comorbidities and medication his-
tory. Across the world, the most commonly validated os-
teoporotic fracture risk questionnaire is FRAX (Fracture 
Risk Assessment Tool), which is automatically calculat-
ing the 10-year probability of major osteoporotic fractures 
(hip, shoulder, forearm and clinical spine fractures), and 
separately, provides indications of imminent hip fractures 
in men and women aged 40 years and older, considering 11 
clinical risk factors, with and without taking into account 
the femoral neck BMD [10]. Today, the FRAX algorithm 
is included in many international and country-specific 
guidelines of osteoporosis and its complications’ treat-
ment [11], and significantly expands the range of options 
for the timely and effective treatment of osteoporosis and 
its complications.

The FRAX has been in practice since 2008, and is cur-
rently available online (https://www.sheffield.ac.uk/FRAX/
tool.aspx?lang=en) in 35 languages for 65 countries with 71 
models [10]. The latest systematic analysis [11] of the diag-
nostic and treatment intervention thresholds for osteoporo-
sis and its healthcare model and treatment costs [10]. The 
Ukrainian version of FRAX was presented in 2016 [12]. In 
2019, the “intervention thresholds” for additional examina-
tion and treatment of women were published [13]. However, 
there are no data of similar thresholds being implemented 
for men. All the above-mentioned facts became the founda-
tion for this study.

The purpose of this study was to assess the possible op-
tions of the earlier developed criteria use for the Ukrainian 
version of FRAX algorithm for the Ukrainian males.

Materials and methods
To achieve this goal, a cross sectional study was conduct-

ed at SI «Dmitry F. Chebotarev Institute of Gerontology of 
the National Academy of Medical Sciences of Ukraine». In 
this study, we have observed 653 male outpatients, aged 40-
88 years (mean age (M ± SD) – 60.5 ± 11.8 years). Their 
received parameters were analyzed both as a total group, de-
pending on the presence of low-energy fractures (part of the 
FRAX algorithm), and in separate age subgroups.

The study was approved by the Ethics Committee of SI 
«Dmitry F. Chebotarev Institute of Gerontology of the Na-
tional Academy of Medical Sciences of Ukraine» (protocol 
№5 of May 17, 2017) and performed from September 2017 
to December 2020. All the study participants signed their 
informed consents for participation.

The 10-year probability of major osteoporotic fractures 
(MOF) and hip fractures (HF) was assessed online, us-
ing the developer's website (https://www.sheffield.ac.uk/
FRAX) and the Ukrainian version of the questionnaire (ver-
sion 4.1), per developer’s recommendations. The calcula-
tion was performed with and without taking into account 
the femoral neck BMD.

The BMD was measured by DXA, with two devices 
(PRODIGY, GEHC Lunar, Madison, WI, USA and DIS-
COVERY Wi, Hologic, Inc. USA), where T- and Z-score 
values were automatically calculated by the Densitometer 
Software. The height and body weight were measured using 
routine calculations.

The statistical analyses were carried out by means of 
Statistica 10.0 software. The obtained results were tested 
according to the rule of normal distribution (Shapiro-Wilk 
test). Depending on the distribution, the results were pre-
sented in the following manner: mean (M) and its standard 
deviation (SD) or median (Me) and lower and upper quar-
tiles (25Q–75Q). The quantitative data were presented as 
‘n’, frequency of the index in the sample (%) also was being 
assessed.

In order to develop the intervention threshold, the Na-
tional Osteoporosis Guideline Group (NOGG) methodolo-
gy was used, which was first applied in the United Kingdom 
[13] and later in other countries [10, 19, 20].

Methodology of the FRAX algorithm 
criteria development and “intervention 
criteria” for the Ukrainian version

The presence of low-energy fractures is accepted as 
an osteoporosis treatment criterion for both postmeno-
pausal women and men aged 50 years and older in most 
national and international guidelines [6-9, 11]. Accord-
ing to the WHO, a low-energy fracture (fragility fracture) 
is a fracture caused by a force equivalent to falling from a 
standing height or even smaller. The most common local-
izations of fractures associated with a low BMD are hip, 
shoulder, forearm bones, and clinically significant vertebral 
fractures, which belong to the MOF group. Whereas the 
previous low-energy fracture was considered an initiating 
criterion for an anti-osteoporotic treatment, the “interven-
tion threshold” for men without a history of fractures was 
an age-dependent 10-year MOF risk, calculated using the 
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Ukrainian FRAX model, which is equivalent to a similar 
indicator of men with a prior low-energy fracture. The cal-
culation was performed for all age groups with a body mass 
index of 25 kg/m2.

The criteria of diagnostic intervention or anti-osteopo-
rotic treatment initiation were similar to those used by vari-
ous national and international guidelines for women [11, 14] 
and developed specifically for Ukraine [13] (Table 1):

1). the 10-year MOF probability, below which neither 
DXA scan nor treatment should be considered (‘lower as-
sessment threshold’);

2). the 10-year MOF probability, above which treatment 
intervention may be recommended regardless of the BMD 
level (’upper assessment threshold’).

The ‘Lower assessment threshold’ was established ac-
cording to the age-related 10-year MOF probability, equiv-
alent to the one characteristic of subjects with no clinical 
risk factors, in order to exclude the requirement for BMD 
measurements in men without clinical risk factors. The 
’Upper assessment threshold’ was established in line with 
the NOGG recommendations [14], as 1.2 times higher than 
the "intervention thresholds".

The men with a history of low-energy fractures were 
considered candidates for an anti-osteoporotic treatment, 
without the requirement for an additional BMD assessment. 
For subjects without a history of low-energy fracture, the 
recommendations were based on an estimate of the 10-year 
MOF probability, which corresponded to the indices of each 
age subgroups.

When determining a 10-year MOF probability below the 
"lower assessment threshold", additional testing or anti-os-
teoporotic treatments were not recommended. If the 10-year 
MOF probability exceeds the "upper assessment threshold", 
all the men were advised to start an anti-osteoporotic treat-
ment without an additional DXA scan. Individuals with a 
10-year MOF probability between the “upper and lower as-
sessment threshold” were to be referred to the DXA scan 
for the BMD measurement, and further their probability of 

fractures was to be reassessed. According to the data of DXA 
measurement, a 10-year MOF probability was reassessed, 
along with BMD of femoral neck. Individuals were consid-
ered eligible for treatment whenever the 10-year MOF prob-
ability was higher than the "intervention threshold", namely 
in case of a reduced BMD (osteopenia) confirmed by the 
DXA. The FRAX data obtained from men were compared 
with the ones obtained from women (3179 women, aged 40-
90 years) [13].

Results
It was detected that 48.5 % of the surveyed men had a 

history of fractures, 54.9 % of those were low-energy ones, 
and within the framework of all registered fractures, 49.5 % 
were referred to as major osteoporotic fractures. In the to-
tal group of subjects, these values were equal to 26.6 % and 
24 % respectively (Table 2). The age distribution of the ex-
amined sample showed that 21.9 % of all persons were aged 
40-49 years (n = 143), 25.0 % – 50-59 years (n = 163), 27.6 
% – 60-69 years (n = 180), 19.8 % – 70-79 years (n = 129), 
and 5.8 % – 80-89 years (n = 38). The clinical characteris-
tics of the examined men are presented in Table 2.

Analyzing the FRAX-MOF indices with no account of 
DXA in the total sample, we observe a non-parametric dis-
tribution of parameter with a significant shift towards the 
low indices. The 10-year MOF and HF probability in the 
total group of men with no account of BMD measurements 
was 2.3 and 0.5 % respectively. They got higher whenever the 
BMD index was included into the FRAX calculations, both 
for the individuals with no fractures or for the men with a 
history of low-energy fractures (Table 3). 

In all age groups, except for subjects aged 80-89 years, 
the FRAX values for MOF were higher with the BMD con-
sideration, compared to the corresponding value calculated 
without BMD (Fig. 2) both for the individuals with a history 
of fractures or for those without it.

Among the examined subjects, 174 subjects (26.6 %) had 
a diagnosed osteoporotic fracture, which was considered an 

Table 1. The 10-year major osteoporotic fracture (MOF) probability and intervention and additional assessment criteria according 
to the Ukrainian version of FRAX algorithm, %

Age (years) Intervention threshold (%)
Lower assessment threshold 

(%)
Upper assessment threshold 

(%)

40 5.5 2.4 6.6

45 6.1 2.7 7.3

50 6.7 3.1 8.1

55 7.5 3.5 9.1

60 8.3 4.0 10

65 8.8 4.4 11

70 9.6 5.0 12

75 11 6.0 13

80 11 6.7 13

85 11 6.9 13

90 10 6.0 12
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indication for anti-osteoporotic therapy with no additional 
examination. Among the remaining 479 men with no his-
tory of fractures, 447 subjects (68.5 % of the total cohort, 
93.3 % subjects with no history of fractures) had a low MOF 
risk and required no treatment or further reassessment. A 
moderate fracture risk was revealed in 32 individuals (6.7 % 
of the group with no fractures, 4.9 % of the total cohort), 
whose FRAX was reassessed after the inclusion of the femo-
ral neck BMD values. After the calculations were made, 23 
subjects were relegated to a low risk category (3.5 %) and 
the remaining 9 subjects – to a high risk group (1.4 % of the 
total cohort).

Analysis of our findings depending on the age-related 
DXA examination and treatment requirement reveals that 
in all the age groups most men did not need an additional 
DXA measurement in order to choose a further manage-
ment tactic. The number of subjects requiring an additional 
DXA measurement diminished with age; it accounted for 
21.2 % in the age group of 40-44 years and 2.9 and 4.2 % 
in the age group of 75-79 and 80-84 years, respectively (Ta-
ble 4).

The MOF risk comparison performed to analyse the 
male and female population by the intervention criteria re-

vealed that among the examined men only 28 % required 
anti-osteoporotic treatment; among the examined female 
subjects the similar index accounted for 57 % (out of those, 
26.6 % males and 51.3 % females had a history of osteopo-
rotic fracture).

While assessing FRAX-MOF without DXA consider-
ation, we found that only a small share of women (0.7 % 
of total examined cohort) had a high risk of fractures and 
required anti-osteoporotic treatment and neither man had 
high FRAX-MOF indices.

Every one in three women (29.7 %) and most men (68.5 
%) did not require any further examination due to the low 
fracture risk rates. 

18.3 % women and only 4.9 % men required DXA ex-
amination in order to reassess the osteoporotic fracture risk. 
Having reassessed the fracture risk with BMD consider-
ation, 12.9 % women had a low fracture risk and required 
neither treatment nor additional examination, while 5.4 % 
women required anti-osteoporotic treatment. For men, the 
counterpart values were significantly lower, accounting for 
3.5 and 1.4 %.

Thus, our analysis demonstrates that women rather than 
men have a certain requirement for the anti-osteoporotic 

Table 2. Characteristics of the examined men

Parameters M±SD (Min-Max) or n (%)

Age, years 60.5±11.8 (40.0-88.0)

Height, сm 175.2±7.5 (135.0-198.0)

Weight, kg 83.9±15.2 (39.0-125.0)

Body mass index, kg/m2 27.3±4.5 (15.0-51.9)

History of fractures, any age, n (%) 317 (48.5)

History of low-energy fractures, n (%) 174 (26.6)

History of parental hip fractures, n (%) 42 (6.4)

Smoking, n (%) 106 (16.2)

Alcohol consumption (3 or more units per day), n (%) 8 (1.2)

Secondary osteoporosis, n (%) 24 (3.7)

Rheumatoid arthritis, n (%) 20 (3.1)

Intake of glucocorticoids, n (%) 32 (4.9)

BMD of femoral neck 0.80±0.17 (0.34-1.42)

Note: BMD – bone mineral density.

Table 3. The 10-year major osteoporotic fracture (FRAX-MOF) probability depending  
on the presence of fractures

Groups
Indicators

Total group Subjects without fractures Men with previous fractures

MOF without BMD (%) 2.3 [2.0-4.1] 2.1 [1.9-2.5] 4.7 [4.3-5.0]

HF without BMD (%) 0.5 [0.2-1.1] 0.3 [0.2-0.6] 1.3 [0.8-2.0]

MOF with BMD (%) 2.7 [2.0-4.4] 2.3 [1.9-3.1] 5.4 [4.0-7.9]

HF with BMD (%) 0.6 [0.2-1.3] 0.4 [0.1-0.8] 1.6 [0.8-2.9]

Notes: the results are presented in the following manner: Me [Q25-Q75]; MOF – calculation of FRAX for major osteoporotic fractures; 
HF – calculation of FRAX for hip fractures.
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Fig. 2. The 10-year major osteoporotic fracture (FRAX-MOF) 
probability depending on the presence of previous fractures 

and the method of calculation
Notes: FRAX-MOF1 – calculation without taking into account 
BMD for subjects without previous fractures; FRAX-MOF2 – 
calculation with BMD for subjects without previous fractures; 
FRAX-MOF3 – calculation without taking into account BMD for 
subjects with previous fractures; FRAX-MOF4 – calculation with 
BMD for subjects with previous fractures.

treatment without DXA consideration and additional den-
sitometric examination in order to assess the osteoporotic 
fracture risks.

The risk reassessment due to the “intervention criteri-
on” for 431 men whose 10-year major osteoporotic fracture 
(MOF) probability values remained within the frameworks 
of “lower-to-higher probability threshold” (required the 
additional DXA examination). The BMD measurements 
demonstrated that 85.4 % subjects (n=368) did not require 
anti-osteoporotic treatment, while 63 subjects (14.6 % of 
the total category) required osteoporotic treatment. The 
age-related evaluation of the need for anti-osteoporotic 
treatment following the BMD measurements demonstrated 
that in the age group of 45-49 years this index was 6.7 %, 
while in the age group of 70-74 years this index was 22.4 %. 
Furthermore, we received evidence of index diminishment 
in the age group of 80 years and over (23.8 % in the age group 
of 80-84 years and no men in the age group of 85-89 years).

Discussion
Osteoporosis and its complications are an important 

medical and social issue both in Ukraine and all over the 
world [1-3]. The recent studies held in 5 countries of the 
European Union and Sweden show that the number of 
fractures will increase from 2.7 million in 2017 to 3.3 mil-
lion in 2030 (by 23 %), and the annual costs associated with 
fractures (i.e. 37.5 billion euros in 2017) will increase by 
27 % [3].

Nowadays, the most widely-used tools for confir-
mation of osteoporotic diagnosis and assessment of the 
low-energy fracture probability are DXA and FRAX. In 
the postmenopausal women and men aged 50 years and 
older, the same BMD values (T ≤ -2.5 SD) are used to 
confirm the disease [5-7]. Among men aged 50-69 years, 
the indications for BMD measurement are the age of 70 
years and over, presence of the bone loss contributing 
factors (such as the low BMI levels, a history of previous 

Fig.2. The strategy of male healthcare management depending 
on the major osteoporotic fracture risk

Fracture probability CRFs 479

Reassess probability

High
0

High
9

Treat

Treat

Intermediate  
32

BMD

Low  
447

Low 
23

Table 4. The distribution of 10-year major osteoporotic fracture (FRAX-MOF) probability depending  
on the age and management tactics, %

Management tactic
Age subgroups

І ІІ

40-44 78.8 21.2

45-49 86.5 13.5

50-54 85.7 14.3

55-59 90.9 9.1

60-64 93.9 6.1

65-59 96.7 3.3

70-74 100.0 0.0

75-79 97.1 2.9

80-84 95.8 4.2

85-89 100.0 0.0

Notes: I – do not require either examination or treatment (FRAX-MOF values are below than the “lower probability threshold”); II – 
require additional DXA measurement and fracture risk reassessment.
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fractures, medication with adverse effects on bone tis-
sue or the presence of comorbidities with adverse effects 
on bone tissue). By contrast to the DXA indices used to 
confirm the osteoporosis diagnosis (T ≤ -2.5 SD) being 
consistent for the men aged 50 years and older, the male 
MOF risk grew with age, though not as significantly as 
among females.

Analysis of the FRAX informative value while assess-
ing the probability of osteoporotic fractures in men proves 
[15-17] its good prognostic value, although the informative 
value may depend, in particular, on the used interventions 
thresholds [17-19]. Nowadays, there are three models of 
interventions thresholds: the first one uses stable indicators 
for people of different ages and genders, the second is an 
age-dependent approach, and the third – a hybrid model 
(using a combination of the above-mentioned models with 
various sequences). The first approach is typical for the US 
and Latin American countries, while in Europe the health-
care providers use all three models. The informative value of 
separate risk detection tools for osteoporotic fractures and 
their combinations continues to be studied, although the 
existing data indicate their different discriminant properties 
in certain age groups, certain populations, and with certain 
comorbidities [16].

The 10-year prospective multicenter study conducted 
by Marques A. et al. [17] evaluated the FRAX informative 
value with and without BMD, predicting the probability of 
MOF in 2626 people aged 40 years (minimum follow-up of 
8.5 years). The prognostic significance of FRAX without 
BMD, assessed by the ROC analysis, exceeded the corre-
sponding value only as far as BMD was concerned (both 
for MOF (AUC = 0.76; 95 % confidence interval (CI): 
0.72-0.79) and for HF (AUC = 0.78; 95 % CI: 0.69-0.86); 
however, a significant improvement in the informative value 
of FRAX in combination with DXA was not achieved (for 
MOF, AUC = 0.78; 95 % CI: 0.74-0.82, p = 0.25), respec-
tively; for HF: AUC = 0.79; 95 % CI: 0.69-0.89, p = 0.72). 
The area under the ROC curve (AUC) was larger in men 
than in women, and, if in the latter case, the FRAX both 
with and without BMD downplayed the MOF number and 

overestimated the HF number, in case of men, the num-
ber of fractures was within 95 % CI (both with and without 
BMD).

Another multicenter prospective cohort study [18] as-
sessed the informative value of various approaches to the 
fracture probability in men, using the Osteoporosis Self-
Assessment Tool (OST) and FRAX (excluding BMD) be-
fore DXA screening, and involved 4,043 people aged 70 
years and older. At the beginning of treatment, the authors 
were guided by the 2014 National Osteoporosis Foundation 
(NOF)’s recommendations; the "cut-off" values for treat-
ment initiation being based on FRAX and stable (9.3  %), 
in compliance with the 2011 USPSTF (US Preventive Ser-
vices Task Force)’s recommendations. Among 5.3 % of the 
surveyed men, the T-value was ≤ -2.5 SD at the hip level 
(namely femoral neck) or lumbar spine, and 29.2 % required 
anti-osteoporotic treatment in compliance with NOF rec-
ommendations. Comparative ROC analysis of different 
questionnaires revealed that OST had better discrimina
ting properties (AUC = 0.68) than FRAX (AUC = 0.62; 
p = 0.004) in terms of osteoporosis diagnostification, later 
confirmed by DXA. The sensitivity and specificity indica-
tors confirming the diagnosis of osteoporosis for OST, as far 
as the "<2" criterion was concerned, amounted to, respec-
tively, 0.83 and 0.36; in case of FRAX MOF – to 0.59 and 
0.59, as far as "9.3 %" criterion was concerned, in line with 
the USPSTF’s recommendations. However, the FRAX and 
DXA correlation may not always provide some extra infor-
mative value to the osteoporosis screening [15], and the use 
of stable indicators, such as the interventions thresholds, 
has proved that they are less informative, so this approach is 
not recommended by the European and numerous country-
specific guidelines [6, 11, 13, 20, 21].

The MOF risk factor assessment in the Ukrainian men 
has shown that a history of osteoporotic fractures was the 
most frequent risk factor (26.6 %), other risk factor be-
ing significantly more rare (parental hip fracture – 6.4 %; 
smoking – 16.2 %; alcohol addiction – 1.2 %; secondary 
osteoporosis – 3.7 % ; rheumatoid arthritis – 3.1 %; gluco-
corticoid use – 4.9 %).

Table 5. Male/female distribution (as to 10-year MOF probability)  
for subjects requiring diagnostic/therapeutic interventions

Groups

Indices

n (%) FRAX-MOF FRAX-HF

Males Females Males Females Males Females

Total group 653 (100) 3719 (100) 3.1 8.8 1.3 3.3

Subjects with a fracture* history 174 (26.6) 1906 (51.3) 6.5 11.6 2.6 4.7

Subjects with a low fracture risk 470 (72.0) 1585 (42.6) 2.6 4.7 0.6 1.2

Subjects recommended treatment 183 (28.0) 2134 (57.4) 6.8 11.8 2.9 4.9

Subjects with no fractures requiring 
treatment (by FRAX)

9 (1.4) 228 (6.1) 11.6 13.1 7.5 6.5

Subjects who do not require DXA 
examination

32 (4.9) 681 (18.3) 6.4 6.9 2.7 2.5

Notes. FRAX-MOF – 10-year major osteoporotic fracture probability, FRAX-HF- 10-year hip fracture probability; DXA – Dual X-ray 
absorptiometry.
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In Ukraine, the comparison of male and female popu-
lations as to the principal osteoporotic fracture risks in as-
sociation with the interventions criteria revealed that in the 
total group of examined subjects under one third (26.6 %) 
of males and a half (51.3 %) of females had a history of os-
teoporotic fractures and required anti-osteoporotic treat-
ment with no additional examination. The assessment of 
FRAX-MOF indices among other subjects (without a his-
tory of fractures) demonstrated that only a small group of 
women (1.5 % subjects with no fractures, 0.7 % total ex-
amined cohort) had a high fracture risk and required anti-
osteoporotic treatment, while no man had any high FRAX-
MOF indices.

Over half (60.9 %) of the female group and most males 
(93.3 %) without a history of fractures did not require any 
additional examination associated with a low risk of frac-
tures. Over a third (37.6 %) of female group and only 6.7 % 
males without fractures required DXA examination in order 
to reassess the osteoporotic fracture risk.

Our findings suggest that in the group of males without 
fractures only in under a third (27 %) of the examined group 
there are osteoporotic risk factors included in the FRAX al-
gorithm, outlining their low level of risk. The above-men-
tioned facts testify to the fact that one should recommend 
fracture risk evaluation targeting, first and foremost, for men 
with at least one clinical risk factor. The reassessment of “in-
terventions thresholds” for the Ukrainian males becomes an 
alternative option, which is possible only after exploring the 
economic foundations of this approach.

Our study confirms a higher demand for the anti-osteo-
porotic treatment without DXA and for an additional den-
sitometric examination in order to reassess the osteoporotic 
fracture risks, for women rather than men in Ukraine. This 
finding is in line with the ones by other authors. There is a 
further need for the risk assessment of osteoporosis and its 
complications in men with a history of low-energy fractures. 
The development of national guidelines on osteoporosis di-
agnostics and treatment in men along with the FRAX vali-
dation based on the economic efficacy should implement 
some effective measures of osteoporosis prophylaxis and 
treatment in Ukraine.

The limitations of this study include: only one research 
center of Ukraine being the study site, which may not be ful-
ly representative of all the Ukrainian men. In addition, some 
important risk factors for fractures, common for men, are 
not included in the FRAX algorithm (e. g. chronic obstruc-
tive pulmonary disease, hepatic disease, androgen depriva-
tion, seronegative spondyloarthritis, a history of smoking, 
high risk of falls, etc.), although they may have a significant 
effect on the rate of bone loss and the risk of fractures. Their 
mandatory consideration in the calculation of FRAX should 
increase its informative value and be recommended for the 
clinical practice.

Conclusions
The major osteoporotic fracture risk factor assessment 

in the Ukrainian males demonstrated that a history of 
low-energy fractures was the most frequent (26.6 %) os-
teoporotic risk factor (the corresponding index for women 

is 51.3  %); its presence being the reason for the anti-os-
teopotic treatment initiation. After the calculation of the 
MOF risk by FRAX, only 6.7 % males without a history 
of fractures required DXA examination in order to reassess 
the osteoporotic fracture risk; none of them had high MOF 
risk values. 73 % males without fractures had ant risk fac-
tors included into the FRAX algorithm. It implies that frac-
ture risk evaluation is recommended, first and foremost, for 
males with at least one clinical risk factor, and other risk 
factors not included in the algorithms should also be con-
sidered. 

The present study demonstrated a higher demand for ei-
ther an anti-osteoporotic treatment without DXA measure-
ment or an additional densitometric examination aimed at 
the reassessment of osteoporotic fracture risk for the Ukrai-
nian women rather than the Ukrainian men. Further atten-
tion should be paid to the risk assessment of osteoporosis 
and its complications among the males with a history of 
low-energy fractures.
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Українська версія FRAX у менеджменті остеопорозу в чоловіків

Резюме. Актуальність. На сьогодні FRAX — загальновідо-
мий і широко вживаний інструмент оцінки ризику основ-
них остеопоротичних переломів. Українська версія алгорит-
му FRAX була презентована у 2016 році, а у 2019 році були 
опубліковані «межі втручання» щодо додаткового обстежен-
ня й лікування для жінок України, проте дані щодо можли-
востей її використання в чоловіків обмежені. Вищезазначе-
не стало підґрунтям для проведення даного дослідження. Ме-
та дослідження — оцінка можливостей використання рані-
ше розроблених критеріїв української версії алгоритму FRAX 
в українських чоловіків. Матеріали та методи. Обстежено 
653 амбулаторних чоловіків віком 40–88 років (середній вік 
(M ± SD) — 60,5 ± 11,8 року). Показники аналізували як у за-
гальній групі, так і в окремих вікових підгрупах, зокрема, за-
лежно від наявності низькоенергетичних переломів, які вхо-
дять у розрахунок FRAX, і порівнювали з відповідними по-
казниками українських жінок. Результати. Найбільш ча-
стим (26,6 %) фактором ризику остеопоротичних переломів 
в українських чоловіків був низькотравматичний перелом в 
анамнезі (відповідний показник у жінок становив 51,3 %), і 

саме його наявність була підставою для ініціації антиостео-
поротичного лікування. Лише 6,7 % чоловіків без переломів 
в анамнезі після розрахунку ризику основних остеопоротич-
них переломів за FRAX потребували обстеження за допомо-
гою двохенергетичної рентгенівської абсорбціометрії (ДРА) 
для переоцінки ризику остеопоротичних переломів, і жоден 
не мав високих показників ризику переломів. 73 % обстеже-
них чоловіків без переломів не мали жодного фактора ризи-
ку, включеного в алгоритм FRAX. Висновки. Дане досліджен-
ня продемонструвало більш високу потребу як в антиостео-
поротичному лікуванні без виконання ДРА, так і в додатко-
вому денситометричному обстеженні для додаткової оцінки 
ризику остеопоротичних переломів у жінок України порівня-
но з чоловіками, необхідність приділяти особливу увагу наяв-
ності малотравматичних переломів в анамнезі в оцінці ризи-
ку остеопопорозу і його ускладнень у чоловіків і необхідність 
урахування інших факторів ризику остеопорозу, не включе-
них у даний алгоритм FRAX.
Ключові слова: FRAX; ризик остеопоротичних переломів; 
остеопороз; чоловіки


