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Abstract

Prevalence of construction worker injuries in the last 5 years
and influencing factors of some years

Amarjargal E., Burmaajav B.
“Ach” Medical University

Background According to the International Labor Organization (ILO), 2.78 million workers are injured
and killed each year as a result of occupational diseases, while 374 million are injured. Furthermore,
work-related injuries cost the global economy 4% of its GDP. Construction workers are three times
more likely than other workers to die and twice as likely to be injured. Construction accidents are
frequently caused by a lack of knowledge and training, negligence, and inadequate safety equipment.
Workers account for 70% of the factors influencing accidents, 49% of workplace problems, 56% of
equipment shortages, 27% of material conditions, and 84% of risk management. Between 2009 and
2017, 3321 industrial accidents and acute poisoning cases were reported in Mongolia. 509 people
died as a result of industrial accidents, 761 people became disabled as a result of injuries, and 2051
people temporarily lost their ability to work. As a result, determining the distribution, causes, and
factors of accidents is reasonable.

Purpose

To detect the prevalence and influencing factors of accidents in the construction industry in the last
5 years.

Material and Method

Secondary data was collected using a quantitative research method based on a single-moment model
of observational research from the "General Directorate of Professional Supervision" quantitative
data on industrial accidents and acute poisoning by sampling 10 groups and 59 indicators of accident
cases in the construction industry.

Result

The prevalence of accidents in the construction industry was calculated for 1000 workers in
Ulaanbaatar's 21 provinces and 9 districts using the ARC GS program. For the calculation of
influencing factors and injury causes at www.graphpad.com, P values less than 0.05 was considered
significant.

Between 2017 and 2021, 134 accidents and injuries were reported in Mongolia's construction industry.
All accidents were male in 123 cases (92%), and female in 11 cases (8%).

Accidents and injuries in the construction industry are distributed. In Mongolia, Ulaanbaatar had
66 cases, Umnugovi had 10, Orkhon had 10, and Khovd province had 12, all of which had more
accidents than other provinces. Calculating the distribution per 1000 workers, Sukhbaatar has 20,
Dornogovi has 15, Umnugovi has 12, and Khovd has 10.9.

The most important factors influencing construction accidents are the workplace environment and
human factors. In terms of accident causes, falling, tripping, or slipping caused 55 or 41% of all
accidents, falling objects caused 24 or 18%, being trapped by objects caused 19 or 14%, and 20 or
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15% were remaining causes of injuries. In the last 5 years, 47 or 35.07% of all accidents were caused
by workplace environment, 45 or 33.5% by human factors, 23 or 17.1% by management system, and
19 or 14.1% by technical and technological factors.

Conclusions:

1. Inthe last five years, the prevalence of accidents among construction workers is 16.3 per 1000.
The prevalence is 42.9% (66) highest in Ulaanbaatar City, 20.1% (27) in Khan-Uul district, and
8.9% (12) in Khovd province. The prevalence per 1000 workers is 20 in Sukhbaatar, 15.7 in
Dornogovi, 12 in Umnugovi, and 10.9 in Khovd, with a high prevalence of 1.07 in Ulaanbaatar.

2. Human factors, such as falling from a height due to noncompliance with safety rules, limited
space in the workplace and environment, and falling into pits, wells, ditches, and excavated pits,
are the leading causes of injuries and accidents. Closed fractures and head injuries are the most
common.

Pp.27-38, Tables 4, Figures 8, References 35

YHpacnan

BapunrelH canbap Hb CyynuIAH XUNyyasn A3NXUAH X3SMXI3H, ravxantan ecent Xenknuwur xapyyncaap
Bavraa 6mnaa. 9caH xaamn 4 GapunrbiH canbap Hb 3pcaan eHaepTan Gavigar 6a pganxun gasiap xun
Oyp cas casa axunuma axnbiH 6anpaH Aaxb aryrbliH yiMaac 0con ramMTang opX xedenvepuinH Yagsapaa
anpgax, Hac ©Gapax Toxuongon O6yptrarggor. bapunrbiH OCOn r3aar Hb YWNABIPNANUMH angargan,
©ONOBCOH XY4YMHA FAMTAN yypyynax, YUnasap TOHOT TOXE8POMXKUNH 3BAP3ANA XYPrax, 6apunrbiH TOCIMIH
TONeBNeCeH Aapaansbir 30pPUYCOH rHITUNH y33raan tom [1]. Ocon ramTang epTceH axmnnyung 60MnoH Ta3gHWN
rap OynuiHxaHAa y3yyrmk Byn ceper yp garaBapbir YHIMK 6apLuryi. YUnp Hbe axnblH GaipHbl XYUYnH 3yAN3ac
Xamaap4 34ralryn eB4MH Tycax, ramMtan 63pTan aBax, amb Hacaa angax 33par Hb XOXUpOryabiH rap 6yn,
HUWAraMm, CITran 3yW, SAMNH 3aCrMnH XyBb[ LWAT AapaanarcaH Henee y3yyncaap 6angar Hb xapamcanTan.

OnoH yncbiH xegenmepunH GanryynnarbiH (OYXBE) mMagasancHasp xun 6yp 2.78 cas aXunumH ocon
rSMTANA OpPXX M3PraXnaac wanTtraanax eB4Heep Hac H6apx, 374 cast aXunuuH ocong opgor. TyyHYnaH
XN MIPraknnTarm XondooTom OCon ramTan A3NXWUAH 3aUNH 3acrniiH 4%-uiAiH angargang xypragar [2].
BapunrelH axunuug Oycag yvmn axvnnaraa apxangar axunuyvgaac 3 gaxvmH ux Hac 6apx, ramTax, 6apTax
Maragnan 2 gaxuH ux 6angar rax TortoocoH 6anHa [3]. >Kuwas He: baHrnageww yncag ynneapuiiH ocribiH
yrnmMaac Xun 0yp ofoH MsHraH axunyamg raMtax, 63pTax, amb Hacaa angaar 6aviHa racaH cyganraaH 433p
BapunreiH canbapT ynnasapuinH ocon ramTan, Hac 6apanTbiH 40 rapyin XyBUnr 333k 6anHa. OHa Hb Bycaa
canbapbiH ocon ramTnaac bapunreiH canbapbiH ocon wunyy 6ancaH 6anHa. bapunreiH canbapbiH ocon
FSMTAM Hb UX3BYNAH MIAMAN, CypranTt AyTmar, xanxpamxryn 6avgan, aroynryn 6ananbiH TEXHUK X3parcan
MyyTanraac wantraamk rapgar 6amHa. Ocon rapaxag Heneerk 6ym xyuuH 3ymncunH 70% axunuma,
49% axrblH GanpHbl acyyaan, 56% ToHor TexeepemxunH gytargan, 27% marepuannar Hexuen, 84%
3pCO3NUNH MEHEXMEHT Heneernger 6arHa [4].

MOoHron yncblH XxaMxaaHa 6apunreiH canbapbiH HUNT 82164 axxununaran 6ereeq apartan 64561, amartan
17603 axunumaranm [5]. YnnBapuiH ocon, Xypu XOPAMOrbiH TOXWOMAONA JKMI33C Xung HIMIrgcasp
baviraa Hb xapamcanTaw. YNnasapranuinH 0Comn raMTan XypL, XOPAMOro rafar Hb X64erIMep 3pXNary UpraH
Xe4enmepnex yenas yypras ouenyynax sBuag YWNABIPMSNUAH GONOH TYYHT3M agunTrax XyuYuH 3ynng
OPTOXUNT X3MNH3. XypL, XOpAnoro rax uaupar 60mnoH 6uonornnH ngssxt 60amMc, XMMUMH XOpT GOAMCHIH
Heneereep xypu, LOYMOr xan6apasp 60rMHoO xyrauaaH XopAoxbir xanHa. Ocongory rax yinaBapnanumH
0COf, XypL, XOpAfioroq epTCeH aXurnnTaH, UPraHuir xXanHa [6]. MoHron yncelH xamkaang 2009-2017 oHa
YANABapunH ocon, XypL xopanorbiH 3321 Toxnongon OypTraracaH. YnaBapuinH ocrnbiH ynmaac 509 Hac
Bapx, 761 XyH raMTNWUIAH ynMaac XenknunH 63apxwwaantan 6ok, 2051 xyH xegenvepuiiH Yagsapaa Typ
anpgcaH baviHa [7].

YnnaBapnanunH ocon, Xypu, xopanorbiH Toxuongon 2005-2010 oHa xung gyHaxaap 400 Toxuongon
OypTrargax 6ancaH 6on 2016, 2017 oHyyaag Tyc 6yp 332, 2018 oHg 283 6ok 2017 oHTOM XapbUyynaxag
14.8 xyBuap byypcaH 6anHa. M4 2019 oHg 336 6ok 18.7 xyBrap ecy barnraa Hb YNaB3panuinH ocor,
XypL, XOpAJ 1oro TorTBopTor Byypaxryn agnHamuk 6anraa o [8].
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Wima ymnasapuiiH 0Con ramMTar, XypL, XOpAnorbiH TOOH M3433M3Mn A33p YHAICIAH OCOM rapcaH wanTtraa,
XYYUH 3YWNUAT TOOOPXOMIMK, OCOMNOOMYUMMH HAac, XYWC, axunnacaH Xufl, yyMpcaH roMTNunH Tepen
Xan03punr HAapUIBYIaH rapraH XeaerIMepuiiH 3pyyi axywr camkpyynax, 3pcaanasc ypbaunnaH Caprumnax
3aaBap 3eBnereer 60OMoOBCpyynax waapanaratan 6anHa.

3opwunro
BapunreiH canbapbiH CYYIMIAH 5 XUNUAH OCON FAMTITMIAH TapXanT, Heeernex Xy4YnH 3yNInMnr Nnpyynax.

XaparnarpaxyyH, apra 3y
JHaxyy cyaanraar aXurmanTblH cydanraaHbl HIr arlUMHIMIAH 3arBapbIr allurmaH ryiuaTranas.

MoHron YncblH xamxkasHg 2017-2021 oHbl XOOpPOHA GYPTAr4CcaH YANAB3PUMH  OCON, XypL, XOpAS10rooc
(om.inspection.gov.mn) 6apunrbiH can6apbiH OCON FAMTIMNH TOXMOMNAMNOOC BOYNarnacaH TyYYBPUNH apraap
TYYBOPN3H aBCaH.

MoOHron yrncblH X3MX33HA “MSpraXxnunH xsiHanTblH epeHxun rasap’-biH 2017-2021 oHg OypTraracsH
YUNAB3PUIAH OCOM, XypL, XOPANOrblH TOOH M3A33MMAUNAr alumriaHa.

CypanraaHbl apra: TOOH cydanraaHbl aprbir awurnaH “MapraXxnunH XsiHanTblH epeHXUn rasap’-biH
YANAB3PUIAH OCON XYpL, XOPANOrblH TOOH M3433nnaac (YOXX-H 6ypTran, MagaannuiH cuctem (inspection.
gov.mn)) 6apunreiH canbapbiH OCON FAMTIIMAM XOEPAOMY M3A33NNNIAT TYYBIpNaH aBHa. YyHa: 10 6ynar 59
Y3YYNanNTaap MIA33Man LyrnyynHa.

CypanraaHbl yp AYHIMAH 6onoBcpyynant: Yp AyHrniH 6onoecpyynantbir 2017-2021 oHp GypTrargcaH
YANOB3PWAH OCON XYpL, XOpAJIOrblH TOOH M3A33mnnaac GapunreiH canbapbiH OCOf, FAMTAUAH TOOH
M3A33NUIAH AnraH aB4y excel nporpamm A3ap 10 Oynar y3yynanTuUinH garyy LUMBC3H.

Yp AyHrunH GonoBcpyynanT XuMhxgaa TapxanTtbir Toouoonoxgoo Arc GS nporpamm ga3sp 21 anmar 9
ayyprasp Tapxantbir TorroocoXx 1000 xyH amA TOOLCOH.

Heneenex xy4mH 3yin, ramMTrnvMIH WanTraaHbIr TooLoonoxgoo www.graphpad.com cantaap p ytra 0.05-
aac b6ara bariraa Toxmuongona snraatan ra) TOOOL|COH.

CypanraaHbl éc 3yn

“AY” AYWC-niH AHaraax yxaaHbl éc3ynH canbapbiH 2022 oHbl 12 gyraap capbiH 02-Hbl 64puUH Xypnaac
cyganraa axnyynax 3eslueepen (22/06/05) ary, 2023 oHbl 5 gyraap capbiH 06-Hbl Xypnaac cyganraaHbi
€C3YI1H OYrHANT rapryyrca.

OHaxyy cydanraar MapraknuinH xsaHanTblH €PeHXUN raspblH M3A33HA YHOSCN3H XUNC3H Bereen TyxanH
Bawnryynnara 60noH ocong epTercavnH XyBUWNH M3AJMNNUNAM YaHAnaH caxux, cyganraaHbl Gyxuin n ye
LaTaHg éc 3yrH 3apYMbir MOPOSX aXKUInas.
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Figure 1. The number of accidents registered in the construction industry, 2017-2021
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MoHron yncbiH xamxkaaHg 2017-2021 oHbl xoopoHa, 6apunrbiH ocnbiH 134 ToxnongondypTrargcaH 6anHa.
YyHaac 2017 oHg 15 toxmongon (11.1%), 2018 oHag 17 Ttoxmongon(12.6%), 2019 ong 38 Toxuongon
(28.3%), 2020 oHpg 43 Toxmongon (32%), 2021 oHa 21 Toxmongon (15.6%) Tyc Tyc 6ypTrargpxaa (3ypar 1).

BapunreiH ocnbiH 2017-2021 xoopoHp, 6ypTraracaH 134 ocnbiH 123 Gytoy 92 xyBb apartan, 11 Gytoy 8
XyBb aMarTon 6anHa.
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Figure 2. Age categories of workers affected by accidents in the construction industry

2017-2021 oHbl X00pOHA OYPTraracaH GapunrblH OCIbIH TOO M3433M193C aB4v y33x34 18-24 HacHbIXaH
26 6ytoy 19%, 25-34 HacHbixaH 54 6ytoy 40%, 35-44 HacHbIxaH 25% 45-59 HacHbixaH 18 6ytoy 13%, 60
©O0NOH TyYH33C 4931 HacHbIxaH 6omnoH 0-14, 15-17 HacHbixaH 3%-mir 333k 6anHa. 5 XUNUMIH XyravaaHa
rapcaH ocnblir xapbLyyrk y3axag 2020 oHa xaMrnH eHgep 6anHa (3ypar 2).
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Figure 3. Status of the year of work

1 cap xypTan xyrauaang axwnnarcablH ayHa 41 toxuwongon 31%, 1-5 capblH xyrauaaHg axunnacad
38 Toxuongon 6ytoy 28%, 1-2 xung 23 Toxuongon 6ywy 17%-unr a3amx 6arraa He GOrMHO xyrauaaHg
aXunnacaH axunuug ocong unyy eptaer He xapargax 6arnHa (3ypar 3).
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Figure 4. Occupational status of victims of construction accidents
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BapunreiH canbapt ocongoryabiH meHexep 1 (1%), MapraxunTaH 4 (3%), TexHukd 6onoH Tycnax, A4sg
M3IPraxunTaH 5 (4%), ynnasapnan, Gapwvnra, rap ypnan, Xonborgox axwn, YAn4unrasHun axunrtad 82
(61%), cyypvH Texeepemx, MalluH MexaHM3MbIH onepartopy, yrcpard 8 (6%), SHMNH axus, MIPraxun
34 (25%) BanHa (3ypar 4). SHIMIAH aXnn MIPraXxNUNH aHrMnang xamaapy 6yn axunuma Hb UX3HXG33 TYp
XyrauaaHbl axvunumng 6angar Tyn T9O3HO XeAenvepunH alynryin 6angan, spyyn axxkinH OypaM, Xypam
CTaHAapTbIr TAHUNLYYNaxXryn axunnyynax Toxmongon 6angar 6anHa.

Table 1. Injuries to body parts

2011 2018 2019 2020 2021

Classification of injuries to body parts Total Total %
year year year year year

Head 4 3 11 15 3 36 26.80%
Scalp, skull, brain, cranial nerves and blood vessels 1 1 6 5 0 13 9.70
Eyes (two eyes) 0 0 1 3 2 6 4.47
Ears (both ears) 0 0 0 1 0 6 4.47
Tooth, teeth 0 0 0 0 0 0 0
Other parts of face 1 0 0 2 1 4 2.98
The head is damaged in several places 0 1 2 1 0 4 2.98
The head and other specific parts are not classified 0 1 1 0 0 2 1.49
Head, indistinct 2 0 1 2 0 5 3.73
Neck 0 1 1 1 0 3 2.23%
Vertebrae 0 1 1 0 0 2 1.49
The neck and other specific parts are not classified 0 0 0 1 0 1 0.74
Neck, indistinct 0 0 0 0 0 0 0
Spine, including vertebrae and vertebrae. 1 1 4 5 6 17 12.70%
Spine and vertebrae 1 1 3 1 1 7 5.22
Spine and other specific parts are not classified 0 0 1 4 4 9 6.71
Spine, indistinct 0 0 0 0 1 1 0.74
Body and internal organs 2 1 2 3 4 12 9%
Ribs (including breast and shoulder) 0 0 1 1 0 2 1.49
Other parts of the chest. This includes internal organs. 1 1 0 1 1 4 2.98
Pelvis and bowel area. This includes internal organs. 0 0 1 0 1 2 1.49
External side of the penis 0 0 0 0 0 0 0
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The hull was damaged in several places 1 0 0 1 0 2 1.49
Body and specific parts unclassified 0 1 0 0 0 1 0.74
Body and internal organs, unknown. 0 0 0 0 2 2 1.49
Upper limb 1 4 3 5 1 14  10.44%
Shoulder and shoulder joints 0 0 0 0 0 0 0
Including hands and elbows 0 2 1 2 1 6 4.47
Wrist 0 0 1 1 0 2 1.49
Claw 0 0 0 1 0 1 0.74
Thumb 0 1 0 0 0 1 0.74
Bycag xypyy (XypyyHyya) 0 0 2 0 0 2 1.49
The upper limb was injured in several places 0 1 0 0 0 1 0.74
Upper extremity, other unclassified Upper extremity,

unspecified Upper extremity, other unclassified Upper 1 0 0 0 1 0.74
extremity, unspecified Upper extremity, other unclassified

2 Upper extremity, indeterminate 0 0 0 0 0 0 0
Lower limb 5 3 12 8 3 31  23.13%
Hips and hip joints 0 0 2 1 1 4 2.98
Legs and knees 2 1 3 2 1 9 6.71
Ancle 0 0 1 0 0 1 0.74
Paw 0 1 1 0 0 2 1.49
Toe(s) 0 0 0 2 0 2 1.49
Affected lower limbs and several places 1 0 1 1 0 3 2.23
Lower limbs and other specific parts are not classified 1 1 2 1 1 6 4.47
Lower extremity, indeterminate 0 0 1 0 0 1 0.74
Damage to the whole body, several places 2 3 0 4 3 12 9.00%
Systemic effects (eg poisoning, infection, etc.) 0 0 0 0 0 2 1.49
Several areas of the body are affected 2 3 0 4 3 12 8.95
Damage to other parts of the body 0 0 2 0 1 3 2.23%
Damage to an unspecified part of the body 0 1 3 2 0 6 4.47%
Total 28 34 71 81 41 134  100%

T R
=
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Mumber of construction accidents

Figure 5. The degree of accidents and injuries of workers in the construction industry
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CyynuinH 5 xunuiH xyrauaasg rapcaH ocnbiH 24.63 xyBb Hb Bytoy 33 XyH XOHreH ramTan, 49.25 xyBb Hb
Oytoy 66 XyH XyHA ramMTan, 26.12 xyBb Hb Oytoy 35 xyH Hac GapcaH 6anHa (3ypar 5).
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Figure 6. Types of damage

MamTnnir Tepneep Hb aBy y3Ban 56 6yy 42% xyrapan, 19 6ywy 14% Tapxu SOPrux, AOTOP 3PXTIHMN
romTan, 13 6yoy 10% ramtnunH Tepen togopxowryn, 18 6yoy 13% Oycaa Toaopxon TepauiH ramTan

bawnHa (3ypar 6).

w {aling stumbling, slippsng

= caveed by falling obects:

= siep on things, being hit by
sialionary or moving objects
trapped by objects

= ackd and sirong movemeants

» heat, burna, Frostbes

mgactrozubon

= Exposura tohamiul radiaton

wto be attacked by outsiders

3ypae 7. BapunebiH canbapm axusiia2cOblH OCOJI, 23MNMJIUUH wasnmaaaH

Ocon ramTnuir wanTtraaHaap Hb aBy y3Ban yHax, Oyapax, xanbTpax wanTtraaHT ocon ramTtan 55
Oytoy 41 xyBb, yHax Ganraa ag 3ywng 30XUrgox LWantraaHT ocon ramTan 24 6yoy 18 xyBb, 34 3ynng
XaBdyynargax wantraaHt ocon ramTan 19 6yoy 14 xyBb, Oycag wantraaHT ocon ramtan 20 6ywy 15

xyBb 6anHa (3ypar 7).

Table 2. Classification of injury causes

Cause of injury 2017 |2018 | 2019 | 2020 | 2021 | Total | %
Falling, tripping, slipping 7 7 15 17 9 55 41.04%
Falling from a height / falling from buildings, stages, stairs,

vehicles, falling into holes, wells, trenches, excavations, etc. |6 6 15 17 |9 53 39.55
Fall from the same level 1 1 0 0 0 2 1.49
Getting hit by falling objects 5 2 3 6 8 24 17.90%
Landslides, landslides (soil, rocks, snow, landslides, etc.) 0 0 0 0 5 5 3.73
Crushing / crushed by the collapse of buildings, houses,

elevators, confiscated goods and products, etc. 1 0 0 1 1 3 2.223
Being hit by falling objects, unclassified 4 2 3 5 2 16 11.94
Stepping on objects, hitting stationary or moving objects 1 0 0 2 1 4 2.98%
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Hit by moving objects 1 0 0 2 1 4 2.98
Getting stuck in things 0 3 10 5 1 19 14.10%
Getting stuck in things 0 0 0 0 1 1 0.74
Trapped between stationary and moving objects 0 1 5 2 0 8 5.97
Getting caught between moving objects 0 2 5 3 0 10 7.46
Vigorous and violent movements 0 0 1 2 0 3 2.23%
Strong movement 0 0 1 2 0 3 2.23
Heat, burns, frostbite 0 0 0 4 0 4 2.98%
Heating /natural climate, working environment/ 0 0 0 1 0 1 0.74
Hot substances and objects have been touched. 0 0 0 3 0 3 2.23
Electric shock 0 2 0 2 1 5 3.73%
Exposure to toxic substances and radiation 0 0 0 0 0 0 0%
Inhalation, ingestion and absorption of toxic substances 0 0 0 0 0 0 0
lonizing radiation exposure 0 0 0 0 0 0 0
Exposure to radiation other than ionizing 0 0 0 0 0 0 0
Being exposed to external attacks 0 0 0 0 0 0 0%
Swim out 0 0 0 0 0 0 0%
Other 2 3 9 5 1 20 14.90%
Other accidents and poisonings not listed 1 3 3 2 1 10 7.46
Unable to categorize due to lack of data 1 0 6 3 0 10 7.46
Total 30 (32 |76 |83 |40 134 |100%

AMTAWMIH WanTraaHbIr aHrunanaap Hb aBy Y3B3M XaMrMnH eHAep XyBWUWT yYHax Bygpax xansrpax ocon
bawcaH bereen eHgpeec yHax Toxuongon 39.5 xyBunr 333k 6anHa (XycHarT 2).

Table 3. Reasons for injury (2017-2021 in percentage)

2017 o 2018 o 2019 o 2020 o 2021 %  Total %

Cause of injury ) ) ) o

year year year year year
Falling, tripping, slipping 7 46% 7 41% 15 39% 17 395% 9 42% 55 41%
hit by falling objects 5 33% 2 15% 3 8% 6 14% 8 38% 24 18%
Stepping on objects,
hitting stationary or 1 7% 0 0% 0 0% 2 45% 1 5% 4 3%

moving objects

to be trapped by
something

Forced and violent
movements
Xanant, TynarganT,
xengent
LlaxunraaH ryngang
Loxuynax

Being exposed to
toxic substances and 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
radioactivity

Exposure to external

0 0% 3 18% 10 26% 5 12% 1 5% 19 14%

0 0% 0 0% 1 3% 2 45% 0 0% 3 2%

0 0% 0 0% 0 0% 4 9% 0 0% 4 3%

0 0% 2 M5% 0 0% 2 4.5% 1 5% 5 4%

0 0% 0 0% 0 0% 0 0% 0 0% 0 0%

attacks

Swim down 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Other 2 13% 3 18% 9 24% 5 12% 1 5% 20 15%
Total 15 100% 17 100% 38 100% 43 100% 21 100% 134

Ocon ramTnuiiH wantraaxbl 2017-2021 oHbIr XxapbLyyrX y33x34 yHax, byapax, xantbpax, yHax 6aviraa ag
3yWng LOXUraox wantraaHd ocon xun 6yp engep 6anHa (XycHart 3).
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Figure 8. Construction accident factors

BapunrblH OCMbIH HENBBCOH XYYMH 3YNNJ3C Xapaxad XaMrmiH UX33p Heneenger Xy4mH 3ynn Hb axIribiH
BanpHbl OPYUH BONOH XYHUIM XY4YMH 3yin oM. CyynuinH 5 XununH 6angnaap a.y y33xag HUNT OCMbIH 47
Bytoy 35.07 xyBuIr axnbiH 6aripHbl OpYmnH, 45 Bytoy 33.5 XyBUIAT XYHUI XyYnH 3yin, 23 Bytoy 17.1 xyBunr
yampanarbiH Tortronuoo, 19 6ytoy 14,1 XyBUir TEXHMK TEXHOMOMMNH XYYMH 3yWn 333k 6anHa (3ypar 8).

Table 4. Factors contributing to construction accidents

Accident factor 2017 2018 2019 2020 2021 Hwit %
In terms of technical and technological 1 1 9 6 2 19  14%
Equipment damage or malfunction 0 0 3 1 0 4 2.98
Inadequate safety of equipment 0 0 1 3 1 5 3.73
Regular inspections are not done in advance 0 0 0 0 0 0 0
The technology mode has changed 1 1 4 2 0 8 5.97
No any cover and barrier or protection 0 0 1 0 1 2 1.49
Management system 0 3 5 10 5 23 17%
Inadequate control and monitoring 0 1 2 1 1 5 3.73
Inadequate management 0 0 0 1 2 3 2.23
Insufficient safety instruction 0 0 2 1 2 5 3.73
Personal and collective protective equipment is insufficient 0 1 2 0 0 3 2.23
Occupational safety and health training is insufficient 0 1 0 0 0 1 0.74
Poor coordination 0 0 0 0 0 0 0
Violation of safety procedures 0 1 1 7 0 9 6.71
Individual or personal 6 9 14 11 5 45  34%
Too hasty, weak, careless 2 1 2 3 1 8%
No pre-tested instruments were used 0 1 1 1 0 3 2%
No safety instructions or procedures were followed 4 6 10 5 5 30 22%
Violation of management instructions 0 0 0 1 0 1 1%
Workplace and environment 8 4 10 16 9 47  35%
Road conditions 2 1 2 0 0 5 3.73
Space is limited 5 2 5 6 4 22 16.41
Light and visual environment 1 1 0 3 0 5 3.73
Influence of weather 0 0 1 7 5 13 9.70

Total 134 100%
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XaMruviH eHaep Heneerx Ganraa axnblH 6anp, OpyHbl Xy4nH 3ynng 3amblH Hexuen 3,73%, rapan
xapargax opunH 3.73%, uar araapblH Heneenen 9.7%, xamMmrniH eHgep Oyly xs3raapnargMan OpoH 3an
16.41%-mnr a3amk 6anHa. XyHUIN Xy4nH 3ynnasx aBdy y3Ban aloynryn axunnaraaHol 3aaBap Mepaeerymraac
wanTraancaH ocon 22.38%-mir 33amk 6arHa (XycHarT 4).

Xanuamx

YWNABSPUAH OCOM XypL, XOPAMOrbiH TOOH M3433M133ac GapunrbiH canbapbliH OCOM FAMTAMIAH TOOH
M3aa33annNunH 2017-2021 oHbl 0COn raMTANAH M3A33N3aN A33p YHASCNSH cyAanraar XMmnnaa.

BvaHun cypanraaHbl yp AyHAO HAC, XYMC3dp Hb Cydarnk y3axag GapunrbiH canbapTt axunnarcgblH 0con
ramtang 134 ocnbiH 123 Bytoy 92 xyBb apartan, 11 6yoy 8 xyBb amarton eptaer 6a HacHbl aHrunanaap
Hb 25-34 HacHbixaH 54 6yoy 40 xyBb, 35-44 HacHbixaH 25 xyBb 6ainraa Hb Jantanee Dumrak, Sherif
Mostafa HapbIH “BapunrelH ocnbiH HOLTOM GanganTtam Xxon60o0Ton XydnH 3yin” cyganraaraap GapunroiH
OCOJ1 rAaMTaNA, epTercounH ANANaHX XyBunr 20-29 HacHbIXaH 333k GaHa racaH yp AYHTIM HUALSX BaliHa
[30]. Ralf Dethlefsen, Luisa Orlik, Martin Mbller Hap (2022)-biH cyganraaraap 26-35 HacHbIxaH 6apunrbiH
0COJ1 IAMTIININH 45 XyBUIT 333IMK OalHa racaH yp OYHTaM HUIALAX GanHa [31].

MoHron YncbiH XamkasHz 6apunreliH canbapT axunnarcAblH CYYUAH 5 KUNUIH 0CoN raMTAMIAH TapXanTbIr
cydanx y3axag YnaaHOaatapT eHaep Toxuongon OypTrargcaH. Tapxanteir 1000 axunygag Toouoxon
Cyxb6aatap, [lopHOorosb, ©MHerosb anmarT Tapxant eHaep 6anHa.

BapunreiH canbapT axunnarcablH OCON FAMTAMNII aXKunnacaH Xunaap cygarnxk y3axag 1 cap xypranx
41 toxmongon 31 xyBb, 1-5 capblH xyrauaaHg axunnacaH 38 (28%) Toxuongon 6anraa Hb XYHUN XY4WH
3YWNUAH aloynryi axunnaraaHbl AypaM Mepaeerymrasc ocon ramTang eprtaer 6arHa. YyH33C xapaxag
ocon ramTang 6Gara xyrauaaHg axunnacaH axunumg epTex bairaa Hb XyBUWH Xamraanax Xaparcan,
alynNryn axunnaraaHbl OypaM MepAeeryir, XedenMepunH awynryn OananbiH aXwnTHbl CyprantaHg
Xampargaarymrasc ocon ramtang eptex danHa.

BapunrelH canbapT 6ypTrar4caH 0Con rAMTIMNIM aXWIT MIPraXIadp Hb CyAanX y33xa4 Tycnax aXunTaH,
ynngeapnan, 6apunra, rap ypnan, xonéorgox 0ycag axun, yundunrasHunm axunrtaH 82 bywoy 61 xysuir
333X BGaviraa Hb Tycrax aXkunTtaH, 64pUH aXUTaH, LaxunraaH4yvH, rarHyypymH gaaman 39par Mapraxnasp
axunnarcag oconT unyy eptex 6anHa.

BuaHun cyganraansl yp AyH4 6apunrbiH canbapbiH 0CON raMTaN OGUENIAH X3CArT yYMpPCaH ramMTa TONIOWH
ramTan 36 6ytoy 26.8 xyBb, ooa med 31 bytoy 23.13 xyBb 6anraa Hb Hb “Construction workers’ falls through
roofs: Fatal versus serious injuries” cynanraaraap eHapeec 433B3ap AaMXUH aXunnax, MeH sgapraaHaac
oK eHApeec yHaX TONrOMH ramTan asgar 6anHa [32].

BuaHun cyganraanbl yp gyHg 6apunrbiH OCon raMThMNIN LWanTraaHaap Hb aBy y339x34 yHax, byapax,
XanbeTpax wantraaHT ocon ramtan 55 6ywy 41 xyBb, yHax Gaviraa ag 3ynng 30XvMrgox LantraaHT ocon
ramTtan 24 oytoy 18 xyBb Ganraa Hb Emad Abukhashabah, Ahmed Summan , Mansour Balkhyour (2020)
“Occupational accidents and injuries in construction industry in Jeddah city” cyganraaraap ocon raMTnuiH
WwanTraaH He eHapeec yHax 81 XyBb, LiaxurnraaH Lo4pon 38 XyBb r3C3H yp AYHT3W HUNTIX BanHa [33].

BuaownH cypanraaHsl yp AyHAO FAMTAMIAH 33prasp Hb aBy y339X34 XyHA, HAac GapcaH ocon ramTan eHaep
racoH yp ayHTam Xiuwen Sue Dong, DrPH |, Rebecca Jackson, MPH , Danielle Varda, PhD2, Eileen
Betit, Jessica Bunting, MPH (2019) HapblH “BapunrbiH canbap Aaxb yHanTblH OCOM, TYYH33C YPbAUYUNSH
coprunnax” racaH cyganraaraap Hac GapanT Hb YyHanTaac YyAdNTaM OCON raMTAUMAH 51 XyBUIM 333K
OanHa [34].

BvaHun cyganraaHbl yp OyHLO HOMOesICeH XYYUH 3YNITUIAT CydarnK y33xad HUNAT OCON MAMTNnAH 47 Gyroy
35.07 xyBuiAr axrbiH 6aipHbl OpYmH, 45 Bytoy 33.5 XyBUIAT XYHUIA XYHMH 3y racaH yp ayHTan AR A Hamid,
M R A Noor Azmi, E Aminudin, R P Jaya, R Zakaria HapblH “Manai3 gaxb 6apunreiH ocon wantraaHyya”
cypdanraaraap axImblH OarpHbl OPYMH, XYHUIA OYypanaaxyyH X3Car, alynTam TOHOr TEXeepemX, XYP3arnaH
Oyl OpYHbI XYYWH 3N Heneernaer racaH cyganraatan yp AYHTaM HUALaX B6anHa [35].

OyrHanT:

1. BapwunrbliH canbapT axunnarcablH OCof raSMTIMIAH TapxanT cyynuiH 5 xung 1000-g 16.3 GanHa.
Tapxantbir 1000 axunygag Toouoxoq Cyxbaatap anmar 20, [lopHoroBb arimar 15.7, ©MHerosb anmar
12, Xoepg anmar 10.9 Oytoy TapxanT eHgep YnaaH6aartapt 1.07 6anHa.
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2. TamTan, ocnblH ron wantraaHg awynryi axunnaraaHbl AypaM Mepaeeryi, axnbiH 6anp, OpuHbl
Xsi3raapgsiaramarn OpoH 3aMHaac yyAanTav eHApeecC yHax, HyX, Xydar, Wyyayy, yXcaH Hyx pyy yHax
39Par XYHUI XYYUH 3ynI 30HXMIMK 6anHa. butyy xyrapan, TOnrovH raMTan 3oHxXumk 6anHa.
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