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Abstract

Introduction: pelvic injuries as part of a combined injury are a serious medical problem, the mortality rate from which,
according to various authors, reaches 60% [1, 4] (Adam Starr, Joseph P. Miney, 2002). Although the prevalence of pelvic
injuries is relatively low, accounting for about 16% of the total number of injuries [16], unstable pelvic fractures accompanied
by shock and bleeding are particularly dangerous [20]. Only a limited number of publications are devoted to the epidemiology
of pelvic injuries, including an analysis of the age and sex distribution of patients [14], the circumstances of the injury,
anatomical localization of injuries, and other characteristics [3]. The purpose of this study is to conduct an epidemiological
analysis of patients with pelvic bone injuries admitted to the emergency hospital in Semey, East Kazakhstan region
(Kazakhstan).

Material and methods: This study is a descriptive retrospective study within a single educational institution. The work
was carried out within the framework of the grant financing of the project of the Ministry of Education and Science of the
Republic of Kazakhstan: IRN AP05135531 “Development of a system of ortho-surgical rehabilitation of pelvic bone injuries in
road accidents in the Republic of Kazakhstan.” A cross-sectional study was conducted. It included all cases of pelvic injuries
(N =250) for the period from 01.01.2013 to 31.12.2017.

Results: The study included the results of an examination of 250 victims with pelvic bone injuries who underwent
inpatient treatment at the Semey State Emergency Hospital from 01.01.2013 to 31.12.2017. 46.8% (117 people) of the
victims were men, 53.2% (133 people) were women. Pelvic bone injuries were reported during the year: 20.8% (N = 52) in
spring, 24.4% (N = 61) in winter, 22.4% (N = 56) in summer, and 32.4% (N = 81) in autumn. 93.2% (N =233) of the victims
did not require surgical treatment, and 6.8% (N =17) were treated surgically. 97.2% (N = 243) of the injured were discharged.

Conclusion: Traffic accidents and falls from heights are the main causes of pelvic injuries, which highlights the need for
stricter traffic rules compliance. The distribution of injuries according to the AO-Tile classification showed a predominance of
type A (54.4%) and type B (41.2%).
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1 HAO «MeauumHckuit yuusepcuteT Cemein», r. Cement, Pecny6nuka KasaxcraH;

2 MexayHapoaHbIA Hay4yHbI LeHTPp TpaBmMaToriorum n optoneaum, r. Anmatsl, Pecnybnuka KasaxcraH;
KommyHanbHoe rocyaapcTBeHHoe yupexaeHue «LleHTp abunutaumm m peabunurtaumm nuy c

MHBanNuAaHocTbIo obnacTn Aban» rocyaapCcTBEHHOro yuypexaeHusa «YnpasrneHue KoopauHaLumm 3aHATOCTH

M coumanbHbIX nporpamm obnactn Aban», r. Cemen, Pecny6nuka KasaxcrtaH.

BBegeHue: TpaBMbl Ta3a kak YaCTb COYETAHHOM TPaBMbI ABMSOTCA CEPbE3HON MEAMLMHCKON Npobrnemoil, CMepTHOCTb
OT KOTOPOW, MO AaHHbIM pa3nuuHbix astopos, gocturaeT 60% [1, 4] (Agam Crapp, [xosed M. Muneir, 2002). Xots
pacnpoCTPaHEHHOCTb TPaBM Talda OTHOCMTENbHO HEBENWka M cocTaBnsieT okorno 16% oT obuwero uucna Tpasm [166],
HecTabunbHble MepenoMbl Tas3a, COMPOBOXAAIOLLMECH LIOKOM W KPOBOTEeYeHMeM, 0cobeHHo omacHbl [20].  Jlnwb
OrPaHUYEHHOE YNCMO NyBnMKaumMin MOCBALLEHO SMNMOEMUONIONMN TPaBM Tasa, BKIMIOYAs aHanua BO3PacTHOrO W MOOBOro
pacnpeneneHus nauweHtoB [14], 0ob6CTOATENbCTB TpaBMbl, AHATOMWYECKOW MOKanM3auuM MOBPEXOEHAN U ApYrux
xapaktepuctuk [3]. Llenbto faHHOro uccnenoBaHus SBRSETCS NpoBedeHVe SNWAEMUONOrMYECcKoro aHanuaa naupueHToB ¢
TpaBMamm KOCTell Tasa, rocnUTanu3upoBaHHbIX B BOMbHULY CKOPOA MeauuuHckom nomowyn ropoga Cewmeit BoctouHo-
KasaxctaHckoit obnactu (Kasaxcran).

Matepuan u metoabl: [JaHHOe UccnenoBaHne npeacTaenseT coboit onncaTensHoe peTPOCNEKTUBHOE UCCeLoBaHNE B
pamkax ogHoro y4ebHoro 3aBegeHus. PaboTa BbINONHEHa B paMKkax rpaHTOBOro (puHaHCUpoBaHus npoekta MunucTepcTBa
obpasoBaHus u Hayku Pecnybnuku KasaxctaH: IRN AP05135531 “PaspaboTka cuctembl opToXMpyprinyeckon peabunutawmm
TpaBM KOCTEl Ta3a npu SOPOXHO-TPAHCNOPTHLIX npouciuecTausix B Pecnybnuke Kasaxcran”. Bbino npoBeaeHo nonepeyHoe
nccnegoaxme. B Hero 6binn BkoueHbI Bee cnyyan Tpaem Tasa (N = 250) 3a nepuog ¢ 01.01.2013 no 31.12.2017.

PesynbTatbl: B nccnefosanne Gbinn BkMoYeHb! pesynbTathl 06cnenoBaqus 250 nocTpapaBLUMx C TpaBMaMu KOCTel
Ta3a, KOTopble NPOXOAWUNN CTALMOHAPHOE NeveHne B [0CyaapCTBEHHON OOMbHMLE CKOPON MEAULMHCKOM NOMOLLM ropoga
Cewen 3a nepuog ¢ 01.01.2013 no 31.12.2017 r. 46,8% (117 yenosek) nocTpagaBLUMX COCTaBUANN MyxXuuHbl, 53,2% (133
yeroBeka) - KeHLmHbl. B TeyeHne roga Gbinu 3apeructpupoBaHbl criyyan Tpasm kocTeit Tasa: 20,8% (N = 52) secHonm,
24,4% (N = 61) aumon, 22,4% (N = 56) netom 1 32,4% (N = 81) oceHblo. 93,2% (N =233) nocTpagaBLUNX He HyXOanuch B
xvpyprudeckom nevenm, 6,8% (N =17) 6binu nponeyeHsl xupyprideckum nytem. 97,2% (N = 243) noctpagasLumx 6biin
BbIMMCaHbI.

BbiBog: OCHOBHbIMM NpUYMHAMM TPaBM Ta3a SBMSKTCA JOPOXHO-TPAHCMOPTHbIE NPOUCLIECTBUS U MAZEHMs C BbICOTHI,
4TO MoaYepKkMBaeT HeobxoanMocTb Gonee CTPOroro coBMAEHNs NpaBKUn JOPOXHOTO ABWKEHUS. PacnpeaeneHwe Tpasm B
cooTeeTcTBMM C knaccudukaumen AO-Tile nokazano npeobnaganmve tuna A (54,4%) v tuna B (41,2%).

Knrouesnble crnoea: mpasmbi ma3a, nepenioMs! ma3ogo20 Kombya, 3nu0emuonoaus.

[Ana yumupoeanus:

OpeHduesa .M., KyHycos E.T., Mecosa A.M., Kanaposa X.[., Tnemucos A.C. PacnpocTpaHEHHOCTb NOBPEXAEHUI
Tasa B ropoge Cemein: nonepeyHoe uccrnegosaHve // Hayka wn 3apaBooxpaHenne. 2025. Vol.27 (2), C.99-107. doi
10.34689/SH.2025.27.2.012
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! «Cemeit meauumHa yHuBepcuteTi» KeAK, Cemen K., KazakctaH Pecnybnukacbl;

2 Xanbikapanbik TpaBMaTonorus xxaHe opToneaus fbiNibiMU opTanbifbl, AnMmaThbl K., KasakcTaH
Pecnybnukachbl;

3 »AGan obnbicbiHAarbl Myrepgektepai OHanty XKoHe OHanty OpTanbifbl" KOMMyHanablk MemnekeTTik
mekemeci "AbGan obGnbicbiHAarbl XXyMbicneH kKamTyabl Yunectipy »XoHe OneymetTik Barmapnamanap
Backapmachl” MemnekeTTik MekeMeci, Cemen K., KazakcTaH pecny6nukachbl.

Kipicne: GipikTipinreH xapakatTbliH, 6eniri peTiHae ambac apakaTttapbl ayblp MeauuuHanblk npobnema 0onbin
Tabbinagbl, OHbIH, enimMi ap Typni asTopnapasiH nikipiHwe 60% xeteni [1, 4] (Agam Crapp, Oxosed .Munen, 2002).
YKambac xapakaTTapblHblH Tapanybl CanbiCTbipManbl TYPAe a3 XoHe Xanmnbl XapakaTTapAblH, wamameH 16% Kypangbl
[16], wokneH xaHe KaH KeTymeH Oipre XXYpeTiH Typakcbi3 xambac CbiHbIKTapbl acipece KayinTi [20]. Tek wwekTeyni
BacbinbiMaap xambac xapakaTTapbiHblH, 3MWAEMUONOTMSCHIHA, COHbIH, iLWiHAE NaUMEHTTEPAiH Xac XOHEe XbIHbICTbIK
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TapanyblH TanpayFa [14], xapakaT afgannapblHa, 3aKbIMAaHyAblH aHaTOMMSAMbIK OpHanacyblHa jxoHe 6Oacka
cunaTTamanapra apHanfaH [3]. byn 3eptteyaiH Makcathl LbiFbic KasakctaH obnbickl (KasakcTaH) Cemelt KanacblHbiH,
Kegen MeguuuHanblK XOpAEM aypyxaHacblHa aTKbl3binFaH xambac CylekTepi xapakaTTaHFaH nauueHTTepre
3NMAEMUONOrUANbIK Tanaay Xypridy bonsin tabbinags!.

Matepuan xoHe agictep: Oyn 3epttey 6ip OKy OpHblHOaFbl cunaTTamanblk PETPOCNEKTWBTI 3epTTey 60Mbin
Tabbinagbl. Xymbic KasakctaH Pecnybnukachl binim xaHe fbinbiM MuHucTpniriHiv: IRN AP05135531 "KasakctaH
PecnybnukacbiHga xon-kenik okurFanapbl kesiHae xambac CynekTepiHiH, apakaTTapbiH OPTOXMPYPrUsiblK OHANTY XyWeCiH
a3ipney" xobacblH rpaHTTbIK KapXbinaHapipy weHbepiHae opbiHaanabl. KengeHeH 3eptrey xyprisingi. Oran 01.01.2013-
31.12.2017 xbingap apanbifbiiaa xxambac xapakattapbiHbiH 6apnbik xaraannapsl (N = 250) eHrisingi.

Hotmxenepi: 3eptreyre 01.01.2013 - 31.12.2017 x.apanbifbiHga Cemelt KanmacblHbiH MEMIEKeTTIK xeden
MeauMLMHarbIK XopaeM aypyxaHachlHaa CTauuoHapsblK emMaeyaeH ©TKeH xambac cynekTepiHiH, xapakatbl 6ap 250 3apgan
LeryLiHi Tekcepy HaTWxenepi eHrisingi. 3apgan wekkeHaepgiH 46,8% - bl (117 agam) epnep, 53,2% - bl (133 agam)
altengep. bip Xbin iwiHoe xambac cyWekTepiHiH, 3akbiMaaHy xaFgannapbl Tipkengi: kektemae 20,8% (N = 52), kbicTa
24,4% (N = 61), xa3ga 22,4% (N = 56) xoHe ky3ge 32,4% (N = 81). 3apgan wekkeHaepaiH 93,2% (N =233) xupyprusansik
emaeyai kaxet etnegi, 6,8% (N =17) xupyprusansik xonmeH emaengi. 3apaan wekkenaepaid 97,2% (N = 243) woirapbingbl.

KopbITbiHABI: Xambac xapakaTTapblHbiH, Herisri cebenTepi xon-kenik okuFanapbl MeH OwWikTikTeH Kynay 6ombin
Tabbinagpl, Oyn Konm epexenepiH KaTaH Cakray KaxettiniriH kepcetegi. Ao-Tile knaccugukaumsicbiHa ComMKec

XapakattapablH Tapanybl A TuniniH, (54,4%) xoHe B TuniHiH, (41,2%) 6acbiM ekeHiH kepceTTi.
TyliHOi ce3dep: xambac xaparemmapbl, Xambac CaKIHachIHbIHChIHybI, 3nUOEMUOIo2US..

faliekces ywiH:

OpeHduesa .M., KyHycos E.T., Mecosa A.M., Kanaposa XX.[., Tnemucos A.C. Xambac xapakaTTapbiHbiH Cemeit
KanacblHgafbl Tapanybl: kengeHeH 3epttey // Foinbim xaHe [eHcaynblk cakray. 2025. Vol.27 (2), b. 99-107. doi doi

10.34689/SH.2025.27.2.012

Introduction

Currently, pelvic injuries as part of combined trauma
represent a significant challenge for modern medicine due
to their complex nature, high risk of complications, and
elevated mortality rates. According to various authors,
mortality in patients with unstable pelvic fractures,
especially when associated with hemorrhagic shock and
multiple organ injuries, can reach up to 60% [1, 4] (Adam
Starr, Joseph P. Minei, 2002). This high mortality is
primarily linked to the anatomical characteristics of the
pelvis, which houses major blood vessels, neural structures,
and vital organs. Disruption of pelvic stability can lead to
extensive internal  bleeding, rapid hemodynamic
deterioration, and death if not promptly managed.

Although pelvic fractures account for a relatively small
proportion of the total trauma burden—approximately 16%
according to epidemiological data [6, 16]—they are
disproportionately represented in trauma-related morbidity
and mortality. This is particularly true for unstable fractures
involving the posterior pelvic ring, which are frequently
associated with massive bleeding, pelvic hematoma
formation, and visceral injuries [20].

Modern research in this field primarily focuses on
optimizing emergency care protocols, surgical techniques,
and rehabilitation strategies for patients with pelvic injuries
[10, 15]. There is considerable progress in imaging
diagnostics, damage control orthopedics, external and
internal fixation methods, and intensive care for polytrauma
patients. However, despite these advancements, a
substantial gap remains in the epidemiological
understanding of pelvic trauma. While many clinical studies
describe treatment outcomes, relatively few publications
offer a detailed epidemiological perspective, especially in
low- and middle-income countries [9, 14].

Specifically, insufficient attention has been paid in the
literature to such critical factors as age and sex distribution,
mechanisms and circumstances of injury (e.g., road traffic
accidents, falls, occupational trauma), and anatomical
classification of fractures [3, 8, 16, 20]. These aspects are
essential for developing targeted preventive strategies,
organizing trauma care systems, and forecasting the
resource needs of hospitals and emergency services.

In the Republic of Kazakhstan, the situation is further
complicated by the absence of a unified national trauma
registry. Such a registry would significantly facilitate data
collection for retrospective and prospective epidemiological
research. Currently, medical institutions operate using
isolated databases and heterogeneous recording systems,
which hinders comprehensive statistical analysis and the
development of evidence-based clinical guidelines.

Moreover, regional differences in trauma mechanisms,
demographic composition, and access to emergency care
remain poorly studied. In many cities and rural areas,
including those in East Kazakhstan, social and
infrastructural factors—such as active construction, poor
road conditions, seasonal climate risks, and insufficient
public health education—may significantly influence trauma
incidence and outcomes.

Given this context, the present study aims to fill part of
the identified knowledge gap by conducting an
epidemiological analysis of patients with pelvic bone injuries
hospitalized at the Emergency Hospital of Semey, East
Kazakhstan Region (Republic of Kazakhstan).

This research will examine key parameters such as
patient age and sex, injury mechanisms, fracture
classification according to the AO/Tile system, and
seasonal trends.
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The findings of this study may contribute to improving
preventive measures, optimizing trauma care, and
supporting the development of national epidemiological
databases in Kazakhstan and other similar settings.

Materials and methods

This study is a descriptive retrospective analysis
conducted within a single medical institution. The research
was carried out as part of the grant-funded project
supported by the Ministry of Education and Science of the
Republic of Kazakhstan: IRN AP05135531, entitled
“Development of a System of Ortho Surgical Rehabilitation
of Pelvic Bone Injuries in Road Traffic Accidents in the
Republic of Kazakhstan.” The primary aim of the study was
to evaluate the epidemiological characteristics, injury
mechanisms, treatment methods, and outcomes associated
with pelvic bone injuries in the given population, with a
focus on informing the development of a standardized
rehabilitation system.

The study design is cross-sectional and includes a
complete dataset of all patients diagnosed and treated for
pelvic injuries (N = 250) at the State Healthcare Institution
of the Kazakhstan Republic “Semey City Emergency
Hospital” over a five-year period, from January 1, 2013, to
December 31, 2017. This facility serves as a tertiary referral
center for trauma patients in the East Kazakhstan region,
making it a suitable setting for the collection of
comprehensive data on pelvic trauma.

The primary data source was standardized clinical
documentation, specifically form No. 027/u “Extract from the
medical record of an inpatient,” which ensured the reliability
and uniformity of the collected information. From each
patient’s record, the following variables were extracted and
coded for analysis: demographic data (age, gender
[male/female], race [Asian/European]); mechanism of injury
(road traffic accident, motorcycle crash, fall from standing
height, fall from a height of more than 1 meter, direct
collision, industrial accident, assault, railway injury); and the
location where the injury occurred (unknown, urban area,
rural  area, highway, private  residence, or
institutional/organizational setting).

Additionally, the temporal aspects of injury presentation
were recorded, including the exact date of hospital
admission, with categorization by day of the week and
season of the year, to assess possible time-related trends
in pelvic trauma occurrence. The anatomical location of the
injury within the pelvic ring was documented (right, left,
bilateral, or involving the symphysis), along with the nature
of emergency intervention, if any (application of external
fixation devices or absence of immediate intervention).
Classification of pelvic fractures was performed according
to the widely accepted Tile classification system (types A,
B, and C), providing a standardized framework for
assessing the severity and stability of injuries.

Treatment modalities were classified as surgical or non-
surgical, and final clinical outcomes were categorized as
either improvement or death at discharge. These outcome
measures allowed for assessment of the effectiveness of
the treatment protocols applied during the study period.

Inclusion criteria for the study were as follows:

+ Patients of any age or gender with a confirmed
diagnosis of pelvic injury.

+ Hospitalization at the Semey City Emergency
Hospital during the period from 01.01.2013 to 31.12.2017.

+ Availability of complete and accessible medical
documentation in the hospital’s record system.

Exclusion criteria included:

+ Patients with incomplete, illegible, or missing
medical records.

+ Pelvic injuries treated exclusively in outpatient
settings or in medical institutions other than the study site.

+ Repeat hospitalizations or recurrent pelvic injuries
(only the first documented incident per patient was included
to avoid duplication of data).

The critical level of significance (alpha) used for
statistical hypothesis testing was set at 0.05 (5%). All
statistical analyses and data processing were performed
using the IBM SPSS Statistics software, version 23.0.
Descriptive statistics, frequency distributions, and inferential
statistical methods were employed to explore potential
associations between variables, as well as to identify
patterns and trends in injury types, treatment choices, and
clinical outcomes.

Results

The study included the results of 250 victims with pelvic
bone injuries who were treated in hospital at the State
Emergency Hospital of the City of Semey for the period
from 01.01.2013 to 31.12.2017.

46.8% (117 people) of the victims were men, 53.2%
(133 people) were women.

The mean age of the victims at admission was 47.31
years, standard deviation of 19.28, p = 0.003.

The mean age of men at admission was 43.62 years
(range 17-95), Me 42, Q 128, Q 3 57, standard deviation
17.046; while the mean age of women was 50.56 years
(range 16-92), Me 51, Q 1 50, Q 3 66, standard deviation
20.579 (Fig. 1, 2).

Figure 1 shows the average age of the victims:
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Figure 1. The average age of the victims.

Figure 2 shows the average age of the victims based on
gender.

The mean length of hospitalization was 16.27 days. The
standard deviation was 13.85. p = 0.000.
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Mean Age of Patients with Pelvic Injuries
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Figure 2. The average age of the victims.

The mean length of hospitalization for men at admission
was 16.35 days (range 0-78), Me 14, Q1 7, Q3 21, SD
12.871, while the mean length of hospitalization for women
was 16.20 (range 0-126), Me 12, Q1 7, Q3 21, SD 14.707.
p = 0.000.

The age of women was significantly higher than the age
of men at admission. p = 0.010.

The distribution of victims by nationality was as follows:
Kazakhs made up most victims - 61.6% (154 people),

100
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40
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Russians 30.4% (76 people), and other nationalities
accounted for 8% (20 people).

During the year, cases of pelvic bone injuries were
registered: 20.8% (N = 52) in spring, 24.4% (N = 61) in
winter, 22.4% (N = 56) in summer and 32.4% (N = 81) in
autumn.

Figure 3 shows the seasonable distribution of pelvic
injury cases.

Seasonal Distribution of Pelvic Injury Cases

32.4%

Autumn Winter

Figure 3. Seasonable distribution of pelvic injury cases.
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Distribution of pelvic injuries by days of the week:

Table 3.

Table 1. Immobilization method.
Distribution of pelvic injuries by days of the week. Immobilization method | Frequency | Percent, %
Day of the week Frequency Percent/% used
Monday 32 12.8 Valid On a gurney 247 98,8
Tuesday 44 17.6 Bed with a shield 3 1,2
Wednesday 31 12.4 Total 250 100,0
Thursday 36 14.4 Affected area of the pelvic ring:
Friday 36 14.4 Table 4.
Saturday 34 13.6 Affected area.
Sunday 37 14.8 Frequency | Percent, %
Total 250 100,0 Others (sacrum/coccyx) 87 34.8
. L . , both 81 324
Distribution of injuries by the mechanism of receipt: symphysis 35 14.0
left 17 6.8
Table 2. .
Distribution of injuries by mechanism of receipt. _cl)_n tthle right 23500 1102600
Mechanism of injury Frequency | Percent, % ° ? — : — : :
Road accident 48 192 Distribution of pelvic bone injuries according to the AO
Fall from a motorcycle 2 8 classification - Tile
Street injury fell from own height 71 28.4 L . L ) Table 5.
Fall from a height of 4 floors 64 256 Distribution of pelvic bone injuries according to the AO
- ' classification - Tile.
Eﬁ"g;gafrco;? ahorse 435 118’20 Classification by AO - Tile | Frequency | Percent, %
Fall at the ski resort 4 1.6 valid ; 182 21‘21
Industrial injury was trapped 13 59 3 10 1 0
between the grate and the truck ' C 1 4
Total 250 100.0 Total 250 100.0

82.4% (206) of victims were injured in urban areas,
14.4% (36) in rural areas, and 3.2% (8) on highways.

100

34

Number of Patients

others (saC

Figure 4 shows the distribution of pelvic bone injuries
according to the AO classification — Tile.

Distribution of Affected Areas in Pelvic Ring Injuries (N = 250)
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Figure 3. Distribution of pelvic bone injuries according to the AO classification - Tile.
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Table 6.
Associated damage.
Frequency | Percent, %

Isolated trauma 35 14.0
Multiple trauma 215 86.0
Combinations of skull and brain injury (concussion, brain contusion) 98 39.2
Combinations with abdominal injuries (rupture of the liver, spleen, intestines, kidneys, bladder). 2 0,8
Combinations with closed fractures of the upper limbs (shoulder, forearm, hand) 35 14.0
Concomitant pathology (diabetes mellitus, arterial hypertension, neurological pathology) 47 18.8
Combinations with chest injuries (pneumothorax, hemopneumothorax, rupture of the lung, 17 6.8
trachea)

Combinations with spinal injuries 42 16.8
Combinations with open fractures of the lower extremities (thigh, shin, foot) 1 04
Combinations with closed fractures of the lower extremities (thigh, shin, foot) 48 19.2
Post-traumatic neuritis of the sciatic nerve. 2 0.8

93.2% (N =233) of victims did not require surgical
treatment, and 6.8% (N =17) were treated surgically. 97.2%
(N = 243) of the victims were discharged, and 2.8% (N = 7)
were fatal.

Discussion of results

As a result of the retrospective cross-sectional study
conducted in the city of Semey, we determined that the
mean age of patients with pelvic bone fractures was 47.31
years (standard deviation — 1.9, minimum — 28). This figure
is slightly higher than the findings reported in similar studies
by other authors [5, 9, 13, 19]. Such a discrepancy in
average age may be attributed to the unique demographic
characteristics of Semey. In recent decades, the city has
experienced a gradual outmigration of younger individuals
to major urban centers such as Astana and Almaty in
pursuit of employment, education, and better quality of life.
This demographic trend contributes to an aging population
base, particularly among the socially and economically
disadvantaged groups, potentially leading to a higher
average age among trauma patients, including those with
pelvic fractures.

In our sample, the majority of patients were of Asian
descent, which reflects the overall ethnic composition of the
Republic of Kazakhstan, where the indigenous population is
predominantly Kazakh and thus of Asian origin.
Understanding this demographic factor is essential when
evaluating the epidemiology of trauma in the region. It may
also influence genetic, physiological, and behavioral risk
factors associated with bone fragility and injury
susceptibility.

Regarding sex distribution, men constituted 53.2%
(N=133) of all pelvic fracture cases. Although this finding
supports previous regional data, it contrasts with several
international epidemiological studies where the incidence of
pelvic fractures among women, especially those over 60
years of age, is significantly higher—up to 5.82 per 10,000
people [14, 18, 21], compared to 2.73 per 10,000 in men
[14]. This global pattern is typically associated with
postmenopausal osteoporosis and increased fall risk among
elderly women. However, in Semey, the predominance of
men may reflect local factors such as higher male
participation in high-risk occupations (e.g., construction,

manual labor), greater exposure to road traffic, and
increased rates of trauma-related incidents among men due
to lifestyle and occupational hazards.

Seasonal analysis revealed that the highest number of
pelvic injuries occurred during the autumn months,
accounting for 32.4% (N=81) of all recorded cases. This
seasonal trend aligns with the findings from other climatic
regions where slippery surfaces due to rain, wet foliage, or
early frost significantly increase the risk of falls and
accidents, particularly among older adults and those with
mobility impairments. In addition to environmental
conditions, autumn is a period of heightened physical
activity, especially in rural areas. Activities related to
harvesting, construction, and winter preparation, such as
roof repairs, wood chopping, and property maintenance,
significantly increase the likelihood of traumatic injuries.
These behavioral patterns must be accounted for in local
injury preven.

Analysis of injury distribution by day of the week
revealed a peak in incidence on Tuesdays (17.6% of
cases). Although this finding may seem anecdotal, it
corresponds with previous research we conducted in Nur-
Sultan and may suggest patterns in weekly work cycles,
commuting routines, or healthcare access behavior that
warrant further investigation.

With regard to injury mechanisms, falls from a height of
more than 1 meter were the most common cause (25.6%),
followed by falls from standing height (28.4%), road traffic
accidents (19.2%), and pedestrian collisions (18%). The
high proportion of fall-related injuries in Semey indicates a
need to address both occupational safety (in construction
and industrial settings) and mental health concerns, as
psychological distress and suicidality are often linked to
intentional falls from height. These findings highlight an
urgent need for community-level interventions, particularly
in urban environments experiencing rapid construction
growth and economic transition.

Our findings contrast with international studies where
road traffic accidents (RTAs) account for up to 59% of
pelvic injuries and are often associated with a high risk of
polytrauma and mortality [8, 16]. In our cohort, RTAs
accounted for a relatively smaller portion of cases. This
divergence may reflect differences in road safety policies,
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urban planning, traffic density, or reporting practices.
However, it does not diminish the critical importance of
traffic safety initiatives in Kazakhstan, where vehicle and
pedestrian interactions continue to be a significant source of
trauma-related morbidity.

Falls from a height greater than 1 meter accounted for a
substantially higher proportion of injuries in our study
compared to international figures, where such cases
typically represent around 6% of pelvic fractures [7]. We
attribute this to two key factors: (1) active construction and
inadequate safety protocols in the local labor market, and
(2) a high prevalence of psychosocial stress and psychiatric
iliness, including suicidality, in the Semey population. Both
factors require public health attention and multidisciplinary
policy responses, combining occupational safety regulations
with accessible mental health services.

According to the AO/Tile classification system, type A
fractures (stable injuries) were the most common,
comprising 54.4% of cases, followed by type B (partially
stable injuries with rotational instability) at 41.2%, and type
C (completely unstable injuries) at 4.4%. These data are
consistent with previous epidemiological studies indicating
that type A injuries are more prevalent in low-energy
trauma, such as falls, while types B and C are more
frequently associated with high-energy impacts, such as
RTAs and industrial accidents [3, 15].

The observed seasonal distribution of pelvic injuries
further underscores the importance of incorporating season-
specific strategies into injury prevention programs. For
example, autumn-targeted public awareness campaigns
focusing on fall prevention, proper use of safety equipment,
and safe work practices could reduce injury rates.
Infrastructure improvements such as anti-slip sidewalk
coatings, proper street lighting, and accessible emergency
services may also play a pivotal role in preventing injuries,
particularly among the elderly and physically vulnerable
populations.

Moreover, preventive strategies should include road
safety education for both drivers and pedestrians, stricter
enforcement of traffic laws, and urban infrastructure
planning that accounts for safe pedestrian zones and traffic
calming measures. These interventions are especially
pertinent in urban centers like Semey, where a mix of
industrial  activity, residential construction, and high
pedestrian traffic contribute to a complex trauma landscape.

Mental health services must also be prioritized, given
the potential link between psychiatric disorders and falls
from height. Early identification and support for individuals
at risk of suicide or self-harm could not only save lives but
also reduce the burden of trauma care on the healthcare
system.

Conclusions

The study found that the average age of patients with
pelvic bone fractures in Semey is higher than in other
populations studied, which is due to the outflow of young
people to large cities. The predominance of Asian victims is
explained by the dominance of the indigenous population of
Kazakhstan.

The main causes of pelvic injuries are road traffic
accidents and falls from height, which highlight the need to
improve compliance with traffic rules. It was also found that
active construction and the high suicide rate in Semey

contribute to the increase in the frequency of falls from a
height of more than 1 meter.

The distribution of injuries according to the AO-Tile
classification showed a predominance of type A (54.4%)
and type B (41.2%). The limited number of cases did not
allow us to identify a relationship between pelvic injuries
and mortality, as observed in foreign studies.

Publication information: This article has not been previously
published and has not been considered by any other publication.

Disclosures: The authors declare that they have no conflict of
interest.

Author Contributions:

Elnara |I. Efendiyeva - contributed substantially to the
conception and design of the study; conducted data collection and
statistical analysis; interpreted the results; drafted and finalized the
manuscript; ensured adherence to academic and ethical standards
throughout the research process.

Yersin T. Zhunusov — provided expert clinical consultation in
the field of traumatology and orthopedics; supervised medical data
verification and classification; contributed to the critical revision of
the manuscript for important intellectual content.

Assylzhan M. Mesova - assisted in organizing patient
records and supporting documentation; participated in the
formatting and preparation of the manuscript for submission;
conducted literature search on epidemiological aspects of pelvic
trauma.

Zhamal D. Zhaparova — supported data extraction from
primary sources and helped tabulate the clinical parameters;
contributed tfo drafting sections of the methods and discussion
under supervision.

Aidos S. Tlemisov - provided expert insight into the
rehabilitation aspects of pelvic injuries; contributed fo the
contextualization of the results within the healthcare system of the
Abai region; reviewed the final manuscript for alignment with
clinical rehabilitation practices.

Funding: No funding was provided.

References:

1. Adam Starr, Joseph P. Minei G.E.O. The importance
of fracture pattern in guiding therapeutic decision-making in
patients with hemorrhagic shock and pelvic ring disruptions.
The Journal of Trauma: Injury, Infection, and Critical Care.
2002. Ne 3 (53). C. 446-451.

2. Ando J. [u Op.]. Epidemiology of fragility fracture of
the pelvic ring: a regional population-based study in
Northern Japan // Archives of osteoporosis. 2023. Ne 1 (18).
C.131-138.

3. Andrich S. [u dp.]. Epidemiology of Pelvic Fractures
in Germany: Considerably High Incidence Rates among
Older People. PLOS ONE. 2015. N2 9 (10). C. e0139078.

4. Ansorge A. [u dp.]. Inter- and intraobserver reliability
assessment of the 2018 AO/OTA classification for high-
energy pelvic ring injuries: A retrospective study.
Orthopaedics & traumatology, surgery & research : OTSR.
2021. Ne 6 (107).

5. Chueire A.G. [u Op.]. Fraturas do anel pélvico: estudo
epidemioldgico. Acta Ortopédica Brasileira. 2004. Ne 1 (12).
C. 05-11.

6. Cuthbert R. [u 0p.]. Epidemiology of pelvic and
acetabular fractures across 12-mo at a level-1 trauma
center. World Journal of Orthopedics. 2022. Ne 8 (13). C.
744-752.

7. Damasceno E. R. [u Op.]. Epidemiology of pelvic ring
fractures and injuries. 2017. Ne 3 (2). C. 260-269.

106



Hayxka u 3npaBooxpanenne, 2025 T.27 (2)

ODHFI/IH&J’ILHOG HCCJICTOBAHHC

8. Davarinos N. [u dp.]. Epidemiology of pelvic and
acetabular trauma in a Dublin tertiary hospital: a 10-year
experience. Irish Journal of Medical Science. 2012. Ne 2
(181). C. 243-246.

9. Elamin M. H. [u dp.]. The epidemiology of pelvic ring
fractures in Qatar. International Orthopaedics. 2024.

10. Esmer E. [u dp.]. Influence of external pelvic
stabilization on hemodynamically unstable pelvic fractures.
Der Unfallchirurg. 2017. Ne 4 (120). C. 312-319.

11. Freitas C.D. [u dp.]. There have been changes in
the incidence and epidemiology of pelvic ring fractures in
recent decades. Revista brasileira de ortopedia. 2013. Ne 6
(48). C. 475-481.

12. Leach S.E.T. [u dp.]. Pelvic fractures: experience of
pelvic ring fractures at a major trauma center. Clinical
radiology. 2019. Ne 8 (74). C. 649.e19-649.e26.

13. Morgan O., Davenport D., Enright K. Pelvic injury is
not just pelvic fracture. BMJ case reports. 2019. Ne 12 (12).

14. Nanninga G.L. [u dp.]. Increasing rates of pelvic
fractures among older adults: The Netherlands, 1986-2011.
Age and Ageing. 2014. Ne 5 (43). C. 648-653.

15. Oberkircher L. [u 0Op.]. Which factors influence
treatment decision in fragility fractures of the pelvis? -

Information about the authors:

results of a prospective study. BMC musculoskeletal
disorders. 2021. Ne 1 (22).

16. Palmcrantz J. [u dp.]. Pelvic fractures at a new level
1 trauma centre: who dies from pelvic trauma? The Inkosi
Albert Luthuli Central Hospital experience. Orthopaedic
surgery. 2012. Ne 4 (4). C. 216-221.

17. Pereira G.J.C. [u dp.]. Epidemiology of pelvic ring
fractures and injuries. Revista brasileira de ortopedia. 2017.
Ne 3 (52). C. 260-269.

18. Prieto-Alhambra D. [u Op.]. The burden of pelvis
fracture: a population-based study of incidence,
hospitalization and mortality. Osteoporosis International.
2012. Ne 12 (23). C. 2797-2803.

19. Rovere G. [u dp.]. Epidemiology and etiology of
male and female sexual dysfunctions related to pelvic ring
injuries: a systematic review. International Orthopaedics.
2021. Ne 10 (45). C. 2687.

20. Ruatti S. [u dp.]. Which pelvic ring fractures are
potentially lethal? // Injury. 2015. Ne 6 (46). C. 1059-
1063.

21. Yang A.P., lannacone W.M. External fixation for
pelvic ring disruptions. The Orthopedic clinics of North
America. 1997. Ne 3 (28). C. 331-44.

Elnara I. Efendiyeva - PhD candidate, lecturer, NJSC “Semey Medical University”, Semey, Republic of Kazakhstan, phone:
+7 778 338 71 88, e-mail: elnara.efendieva@mail.ru, https://orcid.org/0000-0003-4506-1619

Yersin T. Zhunusov - General Director of the “International Scientific Center of Traumatology and Orthopedics”, Chief
Freelance Traumatologist of the Almaty Region, Semey, Republic of Kazakhstan, phone: +7 702 191 67 47, e-mail: ersin-
surgery@mail.ru, https:/forcid.org/0000-0002-1182-5257

Assylzhan M. Mesova - Lecturer, NJSC “Semey Medical University”, Semey, Republic of Kazakhstan, phone: +7 777 213
83 07, e-mail: assylzhan2006@mail.ru, https://orcid.org/0000-0001-5373-0523

Zhamal D. Zhaparova - Lecturer, NJSC “Semey Medical University’, Semey, Republic of Kazakhstan, phone: +7 778 570
98 33, e-mail: zhamal231290@mail.ru, https://orcid.org/0009-0002-1970-4414

Aidos S. Tlemisov - Director of the “Center for Habilitation and Rehabilitation of Persons with Disabilities of Abai Region”,
Department of Employment Coordination and Social Programs of the Abai Region, Semey, Republic of Kazakhstan, phone:
+7 775 791 36 56, e-mail: aidos_8668@mail.ru, https://orcid.org/0000-0002-4239-6627

*Correspondence author:

Efendiyeva Elnara Imdat kzi - PhD candidate, lecturer, NJSC “Semey Medical University’, Semey, Republic of
Kazakhstan; https://orcid.org/0000-0003-4506-1619

Address: Semey Medical University, Non-Commercial Joint-Stock Company,071400, Abai Region, Semey city, 103 Abay
St., Republic of Kazakhstan,

E-mail: elnara.efendieva@mail.ru

Phone: 8 778 338 71 88

107


https://orcid.org/0000-0003-4506-1619
https://orcid.org/0000-0002-1182-5257
https://orcid.org/0000-0001-5373-0523
https://orcid.org/0009-0002-1970-4414
https://orcid.org/0000-0002-4239-6627
https://orcid.org/0000-0003-4506-1619
https://www.bing.com/ck/a?!&&p=c44bfdd4231e8826fd6666dd96f30cbb37203c40f565c4b4a7a44120fd16a8deJmltdHM9MTc0OTA4MTYwMA&ptn=3&ver=2&hsh=4&fclid=2dd2c4f9-18de-6230-07da-d16d19516380&u=a1aHR0cHM6Ly93d3cuYmluZy5jb20vYWxpbmsvbGluaz91cmw9aHR0cHMlM2ElMmYlMmZzbXUuZWR1Lmt6JTJmJnNvdXJjZT1zZXJwLWxvY2FsJmg9NEVSMVUlMmJpTThEVEQ3MFhCVnNNUVoxaTIxU2x1ZWY1dE9hczNnNG9CZFZnJTNkJnA9bHdfZ2J0JmlnPTFGNEREOUNFNDA5QTRGQUJCMEQ5OUI5M0ZDNUExRUZGJnlwaWQ9WU44MDk5eDE0NzEzNzI5MDU5MjEwMTU1Mzkw&ntb=1

