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Abstract

Actuality. Worldwide prevalence of osteoporosis the age of 50 years and above is 7% in men, lower than the 23%
reported for women (Vilaca T. et al, 2022). Osteoporosis is generally considered a female disease, so it is not studied
enough in men. The purpose of our paper was to determine the prevalence of risk factors for decreased bone mineral
density in Kazakh men living in the Abay region, Kazakhstan.

Materials and Methods. Recruitment of study participants was conducted by random sampling. The study group
included 77 men aged 18 years and older, living in Abay region of Kazakhstan since birth. All participants had dual energy X-
ray absorptiometry (DXA), biochemical blood analysis for calcium, alkaline phosphatase and vitamin D and were interviewed.
The questionnaire was designed according to the International Osteoporosis Diagnostic Questionnaire.

Results. 22 men had decreased BMD, with a range of -1.5 SD and below. The mean calcium and alkaline phosphatase
values were normal, whereas vitamin D deficiency was 16.2 ng/mL. Objective examination findings revealed an elevated BMI
of 26.0 kg/m2. The questionnaire revealed several factors described as “affecting bone metabolism”. These factors are such
as reduction of height by more than 3 cm after 40 years of age (15.6%), smoking (16.9%), infrequent consumption of food
rich in calcium, proteins and vitamins.

Conclusion. The prevalence of low bone density in adult males of the Abay region of Kazakhstan was 28.6%. Based on
the data available in the literature on risk factors for osteoporosis in women, it can be noted that the same factors are
applicable to the study of osteoporosis in men. The results of our study allow us to make recommendations regarding
adequate diet, including the consumption of food rich in calcium, protein and vitamin D, regular physical exercise, walks in
the open air and avoiding smoking.

Keywords: male, osteoporosis, risk factors, bone mineral density, dual energy X-ray absorptiometry, vitamin D, calcium,
alkaline phosphatase, dual energy X-ray absorptiometry.
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AkTyanbHOCTb. B Mupe pacnpocTpaHeHHOCTb 0CTeOnopo3a y MyxunH ctapiue 50 net coctaBnsieT 7%, YTO HUXE, YeMm
pacnpocTpaHeHHoCTb 23%, 3aperucTpupoBaHHas cpean xeHwwH (VilacaT. etal, 2022). Octeonopo3 06bl4HO cunTaeTcs
KEHCKMM 3aboneBaHMeM, MOSTOMY Y MYXYMH OH HEJOCTaTOMHO oueHeH. Llenbio Hawen myGnukaumm Obino u3yyeHve
pacnpoCTPaHEHHOCTU M (HaKTOPOB PUCKA CHWKEHWS MMHEPArbHOWM MIOTHOCTU KOCTU Y MYXYWH Ka3axoB, MPOXMBAIOWMX B
pervoHe Abaii KasaxcraHa.

Matepuanbl u metoabl. Habop y4acTHUKOB WCCNEOOBaHMS MPOBOAWNCS METOLOM CryyanHoi Bbibopku. [pynna
nccnegoBaHus chopmmupoBaHa M3 77 MyxuuH B Bo3pacTte oT 18 et 1 cTaplue, NpoXuBaoLunX B pernoHe Aban ¢ poxaeHus.
Bcem yyacTHukam Gbina npoBefeHa 4BY3HepreTuieckasl peHTreHoBckasi abcopbLmMoMeTpusi, aHanua KpoBM Ha CofepaHne
KanbLusl, LWeno4HoN docdaTasbl 1 BUTaMuHa [l n aHkeTupoBaHue. Bonpocs! aHkeTbl 6binn pa3paboTaHbl B COOTBETCTBUM C
MeXOYHapOAHbIM ONPOCHWKOM MO AWarHOCTKM OCTEONopo3a.

PesynbTatbl. ¥ 22 MyX4nH ObINO CHUXEHME MUHEepanbHOM NMOTHOCTY KOCTM, Avana3oH cocTtasun ot -1.5 SD u Huxe.
CpenHuit nokasaTenb kanbUMs W LLEMOYHOM bocdaTtasbl COOTBETCTBOBAN HOPME, B TO Bpems kak, ButamuHa [ -
HegocTaTok, M coctasun - 16.2 Hr/mn. [laHHble OGBEKTMBHOrO OCMOTpa BbISBWNM MOBbIWEHHbIM UMT - 26.0 kg/m2.
AHKEeTUpOBaHME BbISIBUIIO HECKOMBKO (haKTOPOB, ONMCAHHbIX KaK «BIUAKLLME HA KOCTHbIA 06MeH». OTO Takue ¢akTopbl, kak
ymeHbLUeHWe pocTa bonee yem Ha 3 cm nocrne 40 net (15.6%), kypeHne (16.9%), peakoe ynotpebnexue nuwwm Goraton
kanbLuem, 6enKoB 1 BUTaMUHAMMN.

3akntoyeHune. PacnpocTpaHeHHOCTb HU3KOW MIOTHOCTK KOCTU Y B3POCHbIX Myx4nH ABai pernoHa coctasuna 28.6%.
OcHoBbIBasCb Ha AaHHbIX UTepaTypbl 0 hakTopax pucka passuUTHS OCTEONOPO3a Y KEHLLMH, MOXHO OTMETUTD, YTO Te Xe
(hakTopbl NPUMEHUMbI K UCCMEAO0BaHMI0 OCTEONOPO3a Y MyX4MH. Pe3ynbTaThl HaLEero nccnefoBaHns No3BonsoT caenatb
PEKOMEHAALMM OTHOCWTENbHO afeKBaTHOW AWeTbl, BKMKYalolwen ynotpebnenue nuww, bGoratoit kanbuuem, Genkom u
BUTaMUHOM D, perynsipHbIx 13n4eckux ynpaxHeHWiA, NPOryrok Ha OTKPLITOM BO3Ayxe W u3beratb KypeHus.

Knioyesble crioga: MyX4UHbI, 0CMEONOP03, PUCK hakmop, MUHepanbHas NiomHocmb Kocmu, eumamur [, kanbyud,
werno4Has hocghamasa, peHM2EHo8CKasi 0CMeo0eHCUMoMempust.

TyniHpeme
KA3AKCTAHHbIH ABAU AYAAHbIHOA TYPATbIH
EP ADAMOAPOAFbI CYMEKTIHIH MUHEPANAbI Thifbi3AbIfbl
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Kipicne. ©®nemge 50 xacTaH ackaH ep agamaapaa ocTeonoposfsiH Tapanysl 7% Kypaiigbl, byn aiienaep apacbiHaa
TipkenreH 23% - gaH TemeH (Vilaca T. et al, 2022). Octeonopo3 aeTTe aiienaep aypybl 6onbin caHanags!, COHAbIKTaH o
epnepae xeTkinikTi 3epTrenmereH. bisgiH XyMbICTbIH MaKcaThbl - KasakcraHgarbl Abai aygaHbiHAa TypaThblH Kasak ep
afamzapbiHaa CyMekTiH, MHepanabl ThiFbI3bIFbIHbIH TOMEHAEYIHIH, Kayin (hakTopnapbiHbIH TapanybiH aHbiKTay 6ongpl.

Opictepi. 3epTTeyre KatbiCylbinapabl Kabbinaay kesgencok ipiktey opicimeH xyprisingi. 3epttey Tobbl Abait
obnbICbiHAA TyFaHHaH TypaTbiH 18 xacTaH xaHe ofaH ackaH 77 ep ajaMHaH KypanfaH. baprblk KaTbicylwbinapra Koc
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3Heprus peHTreHgik abcopbunomeTpusaaH, kanbuuin, cinTini docdartasa xoHe [ AOpYMeHi YILiH KaH aHanwusi xoHe
cayanHama xyprisingi. CayanHama xarnblkaparblk 0CTEONOPO3 A1arHOCTUKAMbIK CayanHamMachlHa COMKEC KypacTbIpbIrFaH.

Hatuxenep. 22 ep agamaa CynekTiH MUHepanbl Thifbi3ablFbl TOMeHAEMI, Auana3oHsl -1.5 SD xeHe ogaH TemeH
6onagbl. Kanbuwit MeH cinTini gocdartasaHbiH, opTawa KepceTkiwi Hopmara coWkec kengi, an [ BMTaMMHIHIH
xeticneywiniri - 16.2 Hr / mn. obbekTuBTi Tekcepy aepektepi BMI - 26.0 kg/m2 ofapbinaFaHbiH aHbIKTagbl.
CayanHama "cyiek anmacybiHa acep eTeTiH" gen cunatTanfaH bipHelwe daktopnapabl aHblkTagel. byn daktopnap
40 xacTaH keitiH boingbiH 3 cM-aeH actam Kbickapybl (15,6%), Temeki wery (16,9%), kanbunire, 6enoktapFa xoHe
BUTamMuHAepre 6al TaFamaapabl CUpPeK KomnaaHy.

KopbITbiHAbl. KasakcTaHHbiH Abaii aygaHbiHbIH, epecek ep afamaapblHAa CYMEK ThIFbI3AbIFbIHbIH, TOMEHAIMHIH
Tapanybl 28,6% Kypagbl. ©nenaepgeri octeonopo3ablH, Kayin gakropnapsl Typanbl agebueTTe Kon XeTiMai fepektepre
CyWeHe OTbIpbIN, epriepaeri octeonopo3gbl 3epTTeyre bipaeit aktopnapgblH KongaHbinaTbiHbiH atan etyre 6onagbl.
bisgiH 3eptTeyimisgiH, HOTWXeENepi Kanbuuire, akybisfa xoHe D gopymeHiHe Gail Tarampapabl TYTbIHYAbl, TYpaKTbl
huanKanblK XaTTbiFynapabl, alwblk ayaga CepyeHAeyAi xoHe TeMmeki werygeH 6ac TapTyabl Koca anFaHza, afeksaTThbl
LVeTaFa KaTbICTbl YCbIHbICTAP XacayFa MyMKiHIik bepesi.

TyiHOi ce3dep: ep adam, ocmeonopo3, Kayin ¢hakmopnapbl, cylexk MuHepandbl MblFbi30biFbl, KOC 3HEPaus
peHmeeHdik abcopbyuomempusi, D sumamuni, kanbyu, cinmini gpocghamasa, peHmeeHdik ocmeodeHcumomempusi.
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Introduction 2024. Each participant's survey data were compared with
The prevalence of osteoporosis is expected to increase  their bone density scans.
gradually with the ageing of the world's population [6]. Since Subjects. The subjects of the study were 77 residents

osteoporosis is generally considered a female disease, itis ~ (male) of the Abay region of Kazakh nationality. The
evident than in men having a fracture risk of about 13% at inclusion criteria included men over 18 years old without a
age 50 years, it is even more underestimated [1]. Men with ~ congenital pathology of musculoskeletal system, who had
low bone mineral density (BMD, range of osteoporosis) do  been living in the Abay region since birth, and who were not
not always have fractures like women. Between 27% and  in the acute phase of a somatic pathology. The exclusion
45% of fractures in elderly men (older than 50 years)  criteria included men of 18 years old and over 65 years of
occurred within those with a BMD range of -1.0 SD to -2.0  age, patients with congenital pathology of the
SD [5]. The prevalence of osteoporosis in men older than ~ musculoskeletal system, residents of other regions of
50 years is 7%, which is lower than the prevalence of 23%  Kazakhstan, residents unwilling to participate in the study
reported for women [10]. It must be remembered that  and unable to sign the informed consent independently.
fractures in men occur about 10 years later than in women, Bone Mineral Density Testing, the survey and Analysis
and consequently, because of their older age, men may  Method. The subjects’ BMDs were measured using DXA
have more comorbidities, so their mortality rate is about ~ (Osteosys, 2020, Korea;). Additionally, the bone density of
twice that of women. Since a sufficient number of  lumbar spine in L1-L4 was measured in accordance with
publications have been written on this topic, the purpose of  guidelines for the recommendation of the International Society
our work was to determine the prevalence and risk factors  for Clinical Densitometry (ISCD) from 2007 [3]. According to the
of low bone mineral density in Kazakh men living in the ~ World Health Organization (WHO), osteoporosis is defined
Abay region of Kazakhstan. based on the following bone density levels: the T-scores and Z-
Material and methods. Design. The study recruitment ~ scores: -2.5SD and below indicates the presence of
was conducted by means of the random sampling method. osteoporosis, from -1.5 SD to -2.4 SD indicates low bone mass,
The study group was men aged 18 years and older, livingin ~ a value equal to or exceeding -1.4 SD is considered normal

the Abay region of Kazakhstan since birth. bone density [13]. The values of bone mineral density were
This study was approved by the Ethical Committee of interpreted by a qualified radiologist.
Semey Medical University (Protocol No.7 dated The questionnaire were developed in accordance with

07.11.2022). All participants were interviewed and had their ~ the international questionnaire for the diagnosis of
BMD measured by means of dual energy X-ray  osteoporosis and supplemented with questions to obtain
absorptiometry (DXA) at the University Hospital of Semey  demographic information. The questions included BMI,
Medical University (SMU) between July 2023, and February ~ smoking and alcohol consumption, history of previous
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fractures, family history, nutrition and physical activity data.
Patients were asked about current use of calcium, vitamin
D, chronic diseases history and therapies that reduce bone
density. Nutrition questions were as follows: “How often do
you consume calcium and protein rich foods?”. The
question on physical activity included the time spent
outdoors, and physical activity during the day. The
questionnaire were surveyed in a paper format, signing an
informed consent form.

Biochemical blood analysis for calcium, alkaline
phosphatase and vitamin D was performed in the laboratory

of “Aqua Lab” LLP, Almaty (State License No. 15023085
dated 22.12.2015).

The method of descriptive statistics with calculation of
the mean and 95% confidence interval was used. The
analyses were performed using IBM SPSS version 22.

Results

Table 1 demonstrates the factors affecting bone
metabolism of 77 respondents. We consider that height
reduction of more than 3 cm in 15.6% of respondents and
smoking in 16.9% is valuable in the prognostic aspect of
disease development.

Table 1.
Conditions described as inducing low bone density in men.
Respondents Respondent feedback
Parameter articipatin
i‘:l the spurveg e i
Medical history
Family history ofosteoporosis 77 7(9.1%) 70(90.9%)
Parents’ history of fractures 77 6(7.8%) 71(92.2%)
Frequent falls or fear of falling 77 7(9.1%) 77(90.9%)
After the age of 40, have you lost more than 3 cm in height 77 12(15.6%) 65(84.4%)
Behavioural risk factors
Physical activity 77 57(74.0%) 20(26.0%)
Being outdoors 77 69(89.6) 8(10.4%)
Alcohol 3 or more units/day 77 3(3.9%) 74(96.1%)
Current Smoking 77 13(16.9) 64(83.1%)
Chronic diseases
Hepatitis 77 1(1.3%) 76(98.7%)
Chronic obstructive pulmonary disease (COPD) 77 1(1.3%) 76 (98.7%)
Cancer 77 0 77 (100%)
Diabetes 77 1(1.3%) 76 (98.7%)
Thyroid or parathyroid gland disorders 77 1(1.3%) 76 (98.7%)
Rheumatoid arthritis 77 11(14.3%) 66(85.7%)
Drug therapy
Antidiabetic 77 0 77(100%)
Antacids 77 2(2.6%) 75(97.4%)
Immunosuppressant's 77 2(2.6%) 75(97.4%)
Glucocorticoids 77 7(9.1%) 70(90.9%)
Vitamin D 77 5(6.5%) 72(93.5%)
Calcium 77 3(3.9%) 74(96.1%)

Objective examination revealed an elevated BMI of 26.0
exceeding the norm by 4.2%. All men had DXA and blood
tests for markers of bone metabolism. 28.6% of the men

had decreased BMD, from -1.5 SD and below. Calcium and

alkaline phosphorus levels were normal, whereas, vitamin D
deficiency was 16.2 ng/mL (Table 2).

Table 2.

BMI, blood andX-ray densitometry values.

Parameter Indicator Standard
Age, average (years) 43.5+15.1
Weight, kg 72 95% CI; 69.39-87.4
Height, sm 170 95% CI; 167-174.5
BMI, kg/m? 26.0 95% CI; 24.0-29.6 18.5-24.9

Densitometry (n=76)
BMD normal 54 (70.1%) T-scores and Z-scores =>-1.4 8D
BMD Low (osteopenia) 13 (16.9%) T-scores and Z-scores from-1.5SD to -2.4 SD
BMD Lack (osteoporosis) 9 (11.7%) T-scores and Z-scores <-258D
Biochemical blood test
n Blood counts Standard blood counts

Calcium 77 2.41(2.36-2.49) mollL 2.25-2.75 mol/L
Vitamin D 77 16.2(13.5-18.8)ng/ml 30-100 ng/m|
Alkaline phosphatase 77 95.0(88.9-136.3) u/l 40-130 u/l
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Table 3 presents the respondents' feedback to the
questions on nutrition. As presented in the table, men rarely
or do not consume seafood and fish (92.2%), nuts and dried
fruits (80.5%), vegetables and greens (79.2%).

Table 3.
Dietary factors.
Parameter/ All
frequency of use Respondents

(n=177)
Consumption of milk and dairy
products
none or rarely 45 (58.4%)
often 32 (41.6%)
Vegetables and greens
none or rarely 61(79.2%)
often 16 (20.8%)
Meat products (red meat)
none or rarely 10 (13.0%)
often 67 (87.0%)
Fish and seafood
none or rarely 71(92.2%)
often 6 (7.8%)
Nuts and dried fruits
none or rarely 62 (80.5%)
often 15 (19.5%)
Eggs
none or rarely 55 (71.4%)
often 22 (28.6%)
Soda
none or rarely 60 (77.9%)
often 17 (22.1%)
Fast food
none or rarely 69 (89.6%)
often 8 (10.4%)

Discussion

Many factors contribute to the lower prevalence of
osteoporosis and fractures in men compared to women [7].
Men tend to have larger bones than women (large bones
are stronger than small bones) [11]. BMD determined by
DXA method is the same in boys and girls before puberty
and increases slowly. During puberty, bone metabolism
increases dramatically (bone formation exceeds bone
resorption), resulting in higher DXA values in boys.
Furthermore, the increase in testosterone levels with the
onset of puberty in males leads to an increase in the cross-
sectional diameter of long bones. In males, maximum BMD
of the spine by DXA is usually reached by age 18 years; in
the hip, maximum BMD is reached several years later [1].
Therefore, men's BMD is 5-10% higher than women's BMD.
However, this is not the reason why men have bone
fractures less. In fact, bone strength is adequate for weight
and height. With age, bone resorption is greater than bone
formation, resulting in an age-related loss of bone mass of
approximately 0.5-1.0% per year starting at age 30-40
years in men. However, men have a lower prevalence of
low BMD than women of the same age at menopause. It is
vital to note that fractures in men occur about 10 years later
than in women, and therefore, due to advanced age, men
may have more comorbidities and mortality from secondary
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osteoporosis is higher in men [12]. It is known that the
amount of bone removed during bone resorption in BMU
(bone multicellular units) is equal to the amount of bone
formed, so there is a “remodeling balance”. In the skeleton
of an older person (after age 50), the amount of bone
removed no longer equals the amount of bone formed, and
therefore there is a “negative remodeling imbalance” [9].
This decrease in bone mass is a key mechanism of age-
related bone loss. In our study, out of 76 men, 54 had
normal BMD, 13 had reduced BMD and 9 had osteoporosis.
In our study the mortality due to osteoporosis was not
studied, the sample was formed from 18 years of age, and
the mean age of the men was 43.5 years. However, one
third of the examined men had reduced BMD values.

A number of markers of bone metabolism associated
with decreased bone mineral density are supplied through
nutrition. Low calcium intake can lead to increased bone
matrix resorption with demineralization and, consequently,
increased fracture risk. International societies recommend a
daily calcium intake of 1200-2000 mg per day [8]. In our
study, questionnaire survey of men revealed that dairy
products are rarely consumed by 58.4% and frequently
consumed by 41.6% of the respondents and calcium is
consumed by only 3%. Vitamin D is known to be a
prosteroid hormone that plays an important role in calcium
and phosphate metabolism. By stimulating the absorption of
these elements in the intestine, vitamin D contributes to the
maintenance of adequate serum calcium levels and hence
bone mineralization. It can be obtained exogenously with
nutrition, for example from wild marine fish such as salmon,
but it is mainly produced endogenously by solar ultraviolet
radiation in the skin [2]. Out of the 77 respondents, fish and
seafood is rarely eaten by 92.2% of the men and only 7.8%
of the men eat it frequently. The exogenous medication
intake of vitamin D in the study group was 6.5%. However,
it cannot be said about preventive or therapeutic intake of
calcium and vitamin D, in view of the screening survey.

The enzyme alkaline phosphatase plays a major role in
the process of bone formation. Osteoblasts secrete bone
alkaline phosphatase contributing to mineralization and are
also measured as biochemical markers of bone formation.
As demonstrated in Table 3 the level of these markers in
blood in our study was normal and was 2.41 mmol/L and
95.0 U/L for calcium and alkaline phosphatase respectively.
However, the level of vitamin D - 16.2 ng/ml was
insufficient.

In the world today, full-time employees tend to neglect
their health. As a result, there is a growing number of
lifestyle disorders such as hypodynamia, avitaminosis, due
to insufficient lack of sunlight — hypovitaminosis D. These
deficiencies can lead to various short and long-term
complications and including decreased bone mineralization.
When asked about physical activity, 74.0% of respondents
replied that they move enough (Table 1).Nutrition rich in
calcium, vitamin D, protein, n-3 Polyunsaturated Fatty Acids
and physical activity at young ages may be important
determinants of peak bone mass at young and older ages.
[4].

Limitations of the study. One of the limitations of our
study is the small sample and wide age range (young and
adult). This is connected with the fact that men are reluctant
to participate in screenings and surveys. The six-month
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period for collecting information is also insufficient to
generate a sufficient sample of respondents.

Conclusion. Based on the data of scientific studies on
risk factors for osteoporosis in women, we can be noted
that the same factors are applicable to the study
osteoporosis in men. The results of our study allow us to
make recommendations for the adult population of Abay
region regarding adequate nutrition, including the
consumption of food rich in calcium, protein and vitamin D,
regular physical exercise, outdoor walks and smoking
cessation.
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