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MOIMPEHICTh MPO®ECIMHUX 3AXBOPIOBAHb OITIOPHO-PYXOBOI
CHUCTEMM B ITPAHIBHHUKIB B3YTTEBUX HIAINTPUEMCTB

Jlotonpka-Jlynuk V.b.
HHII «/Ivsiecokuti HayionanbHull Meouunull yuieepcumem imeni Jlanuna I anuyvkoeoy, Jlveis, Yxpaina

Anomayis. Ynpoooei ocmanHix Oecsamunimv yacmoma 3ax60pr06aHb ONOPHO-PYX0B020 ANAPANLY
(OPA), cnpuuunenux ymosamu npayi, Mae meHoenyito 00 3p0CmanHs 8 ycbomy ceimi. Mema pobomu —
oocnioumu ponb npoghecitinoi OiIbHOCMI HA 3aXB0PIOBAHICMb ONOPHO-PYX06020 aAnapamy npayieHuKie
83ymmegoi npomuciosocmi. Mamepianu ma memoou: 00CiONCeHHA NPeOCMAsLeHo AK CUCTEMAMUYHUL
027150 | Memaananiz Haykoeux nyonixayit 3 enioemionozii 3axeoprosanb OPA ceped pobimmuukie 63ymmesoi
2anysi, AKULl 8KII04A8 aHaiz ddcepei, OnyONiKOBaHUX YKPAIHCbKOI MaA aAH2NIUCLKOI0 MOBAMU 00 MPABHS]
2025 poky.

Pezynomamu. Bucoka nowupenicmo 3axeoprosanvs OPA ceped npayienuxis 63ymmesoi npomucio8ocmi
(36,8—66,0%) 3ymosnena ocobausocmamu mexHonozii ma memooig pobomu, wo UUpoKo 8UKOPUCTOB)-
H0MbCsl Yy 83YMMEBI NPOMUCTOBOCMI. PYUHA 00pOOKa demainell, NOBMOPIOBAHT pyXu, (hiKco8ani i He3pyUHI
NOJIOJICEHHA MINA, HAOMIPHI 3YCUNLISA NPU CKIAOAHHT 83ymmsl tl poOomi 00AOHAHHS, HENPABUIbHA OP2aHi-
3ayist pob04020 Micys ma 8IOCYMHICMb A0eK8AMHO20 YUKy poobomu i ionouunxy. CkiaoHicms mexHo-
JI02I Xapaxmepuzyemu sk KOpOMKOMPUBAIUMY BUPOOHULUMU YUKTIAMY, SIKI, 810NOBIOHO, YACTO NOSMOPIO-
10MbCSL, MA 00MENHCEHOTI0 MONCTIUGICIIO A8MOMAMU3AYIT 0esaKUX emanis euecomosiens esymms. Haiioinou
yymausumu 3onamu 00 saxeoprosanv OPA Oynu cnuna/nonepex (23,6%), nneui (14,5%), noeu (11,3%)
i wus (9,2%). Ha po36umok 10KanbHUX i MHOJMCUHHUX Npogheciino-3ymoeneHux 3axeopiosans OPA npayis-
HUKIB 83YMMEBOL 2Ay3l MAKONC BNAUBANU NCUXOCOYIANbHI (hakmopu, NOEOHAHHS AKUX 3 IHOUBIOYANbHUMU
ocobausocmamu (cnocio scumms, iHOeKc Macu mind, HU3bKa Qi3udHa akmueHicms mowo) 30i1buLy8anu
WAHCU BUHUKHEHHS Ma PO3GUMKY YUX 3aX60pI06ans. Epeonomiuni empyuanns, ynpoeaodiceHts npocpam
Gizuynoi akmusHocmi, NOKpaweHHs YMO8 npayi ti BUPOOHUY020 Cepe008UUa CNPUSLIU SHUNHCEHHIO OO0IbO-
8020 cunopomy OPA pobimnuxis.

Bucnosku. Iloenubnene 3’acysanns npuyun i MiHiMizayis pakmopie, wo npuzeooams 00 NOPYUIeHb
i 3axeoprosanb OPA cepeod npayienukis, maroms supiulaibie 3HAUeHHs 01 PO3POOKU eeKmueHUx i 006-
20MePMIHOBUX NPOPINAKMUYHUX CIMPAMe2iil Y 63YMMEBIU 2ay3I.

Kniouogi cnosa: npayisnuxu 63ymmeeoi 2anysi, 3aX60pr08aHHs. ONOPHO-PYX08020 Anapamy, yMosu npa-
Yi, OloMeXaHiuHi YUHHUKU, ep2OHOMIKA Npayi, BUPOOHUYA OISIbHICMb.

Beryn. YponoBk ocTaHHIX AECATHIIITH YaCTOTa 3aXBOPIOBAHb OIIOPHO-PYXOBOTO anapary (aasi —
OPA), cippumHEHUX YMOBaMHU Tpalli, Ma€ TSHICHIIIIO JI0 3pOCTaHHs B ychoMy cBiTi [6]. L{i 3axBopro-
BaHHS € NI00aIBFHOI0 MPOOIEMOI0 eproOHOMIKH Ipalli, Ka MPUTaMaHHA K POMUCIOBO PO3BUHEHUM
KpaiHaMm, TaK i TUM, 1110 PO3BUBAIOTHCS [23].

[Tpodeciitai mopymenus OPA Bu3Ha4at0ThCS K TPaBMH a00 3aXBOPIOBAHHS, K1 YpaXkaltoTh Iepe-
Ba)KHO BEPXHI KIHIIIBKH, a TAKOXX IIUWHUKA 1 TIOTIEPEKOBUN BN XpeOTa, CIPUIHHSIIOYH TPAaBMHU
CYXOXHJIb, M’5I31B, CyIJIOO1B, KICTOK, HEPBIB, CYIMH 1 3B’SI30K, IO MPOSBIISIIOTHCSA JTUCKOM(OPTOM,
JIOKaJBHOIO CKYTICTIO, M SI30BOIO CJTA0KICTIO, OHIMIHHSM 1 JIOKQJIbBHUM YW MYJIBTUTOYKOBUM OOJIEM.
I3 po3BUTKOM 4H 3arocTpeHHsM 3axBoproBaHb OPA Ha pobovyomMy Micili IOB’sI3aHO KilbKa (pakTopiBs
pHU3HKY, BKIIOUarodu (izuuHi, Oi0MeXaHiuHi, 1HAUBITyIbHY CXUJIBHICTh 1 MICUXOCOIaIbHI YMOBHU
[10]. ABropamu [20] ycTaHOBIJICHO, IO YCEepEAHEH1 BTPATH MPOAYKTHBHOCTI Ipalll B MpaIliBHUKIB
B3YTTEBOI IPOMUCIOBOCTI uepe3 3axBoproBaHicTb OPA cranoBmsth 44,9+33,0% 1 3pocTaroTh 13 mpo-
deciitnum craxxem. [Ipodeciitni 3axBoproBanHs OPA XapakTepu3ylTbCsl TPUBAJIO BTPATOIO Ipa-
11€3/1aTHOCTI ¥ BUCOKOIO YaCTOTOKO PO3BUTKY 1HBAIIAHOCTI cepel mparorodux [1].

3 omisAly Ha TEXHOJIOTIT Ta METOAU POOOTH, 110 IIUPOKO BUKOPUCTOBYIOTHCS Y B3YTTEBIM MpoMuc-
JIOBOCTI, POOITHUKH 3a3HAIOTh BIUIMBY PI3HUX YMHHHUKIB PU3UKY: pydyHa 0OpoOKa aeTayei, He3py4Hi
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i craTiuHi po0Ooul 103U, MOBTOPIOBaHI PyXH, HETIpaBUJIbHA OpraHizailisi poOo4oro Miclis Ta BiACYT-
HICTh aJIeKBaTHOTO LUKy pOOOTH i BIAMOYMHKY. Y il CUTYyallii O4iKY€ThCS BUCOKA YacTOTa CHMII-
ToMiB 3axBoproBaHb OPA cepen wieil npodeciiinoi koroptu.

Merta npoctiizkeHHs] — BUBYUTHU POJb TPO(deciitHOi AisTbHOCTI Ha 3aXBOPIOBAHICTh OMIOPHO-PYXO-
BOTO arapary MpaliBHUKIB B3yTTE€BOT IPOMHUCIIOBOCTI.

Marepiaam Ta Metoau. J{ociipkeHHs IPEACTABICHO K CHCTEMATUYHUH OIS/ 1 MeTaaHali3 Hay-
KOBMX ITyOmikaniii 3 emizemionorii 3axsoproBanb OPA cepen npalliBHUKIB B3yTTEBUX MiANPHUEMCTB.

CucteMaTHuHUM OIS JIITEpaTypy BKJIIOUAB aHAJI3 JPKEpes, OIMyONiKOBaHMX YKPaiHCHKOIO Ta
aHMIiChKOI0 MoBaMu 110 TpaBHs 2025 poky. ITomryk 3ailicHEHO 3a €NEeKTPOHHUMHU 0a3aMM JTaHUX
Medline, PubMed, Scopus i Web of Science. [{i1st oTprMaHHs 10AaTKOBOI iH(opMallii BUBYECHO MOCH-
JIaHHS Ha BUSBJICHI Ta BKJIIOYEHI CTaTTI.

[TomrykoBi TepMiHM BKIIFOYAIIK TaKi KOMOIHAIIIT KIIFOYOBHX CIIIB: 3aXBOPIOBAHHS OMOPHO-PYXOBOTO
arapary, KyMyJsTHBHI TpaBMaTH4HI pO3JIaAM, MPALiBHUKU B3yTTEBUX HIANPHEMCTB, PO3KPIMHUK,
CKJIaJaJIbHUK B3YTTl, 3aTATYBAJIbHUK B3YTTs, IIBaUKa B3yTTEBOTO IMiIIPUEMCTBA, €PrOHOMIKa po0o-
4Oro MicIs, aKkTopu pU3HKY, MpodeciiiHa ririeHa.

PesyabTatu gocaimkennsi. 3 96 BusBieHux mkepen 53 MOCHITHKEHHS BIAMOBITATH KPUTEPIIM
npuiHATHOCTI. [1icis mMOBHOTEKCTOBOro CKpUHIHTY 3anumieHo 30 myomikauiid. OTpuMaHi pe3yinbsTaTu
TTepaTypHUX JHKEpell MpeacTaBiIeHo B Tabmui 1.

JMuckycisg. OOMexeHuil 10CBiJ B3yTTEBOI MPOMHCIOBOCTI B MPAKTUI[l €PrOHOMIYHUX 3aXOAIB
ONTUMI3ali] poOOYMX MICIb IPU3BOAUTH JI0 3pOCTaHH YKcia 3axBoptoBaHb OPA, HaOyTHX poOiTHH-
KaMHu B yMoBax npodeciiinoi fisuibHoCTi [17]. CkinagHICTh TEXHOJIOTII XapaKTepU3yeThCs KOPOTKO-
TPUBAJIMMH BUPOOHMUYUMHM LIUKIIAMH, 5IK1, BIIIOBITHO, 4aCTO MOBTOPIOOThCA. Llle omHIMM YMHHUKOM
€ 00MeKeHa MOXKJIMBICTh aBTOMATH3Aallli JESIKUX TEXHOJIOTTYHUX MPOLIECiB BUTOTOBIEHHS B3YTTS.

EproHomiuHrMU pyU3HKaMH Ha B3yTTE€BUX MiAMPUEMCTBAX, IOB I3aHUMH 13 pOOOYNMH (DyHKITISIMU
Ta poOOYNMHU MICISIMU, € TIOBTOPIOBaHI PyXH, (DiKCOBaHi i He3py4Hi MOJOXKEHHS Tija, BiOpais, Hal-
MIpHI 3yCWIIJIS TIPH CKJIAJaHHI B3yTTA Ta poOOTi obnanHanHs. Po3kpiid, 3MIMBaHHS JIeTane, CKiIero-
BaHHs, (pe3epyBaHHs, 00pi3Ka, MONIPYBAaHHA, apeTUPYBaHHS, MPUKPITICHHS Mi0MIOB, IPECyBaHHSI,
MapKyBaHHS € OCHOBHMMM TEXHOJOTIUHHUMH OIepallisiMH, sIKI MependadaroTh MOBTOPIOBAaHI PyXH
KHUCTI ¥ pyku, abo kucTi ¥ 3am’sctka. Ilpu po3kpoi/3mMBaHHI/CKIeI0OBaHHI/(popMyBaHH1 aeTanen
B3YTTs, NPUKpiMJIeHi nigomos npodnemu OPA, noB’s3aHi i3 BUKOHAHHSAM IOBTOPIOBAaHUX 3aBJaHb,
HEe3pyYHUMHU M03aMH BIIPOAOBXK TPUBAJIOTO Yacy € OUIBLINMU, Hi’K PH BUKOHAHHI 00pOOKH, apeTH-
pYBaHHs Ta MOJNIPYBaHHS B3YTTSL.

Cepen onuTaHux poOITHUKIB B3yTTEBUX HiANpueMcTB M. AMOyp (IHzist), sKi 3a/1isH1 Ha TEXHOJO-
TYHUX OIEepalisfxX PO3KPOI/MUTTs/cKiIetoBaHHA (29,8%), npommBku/KpimieHHs nigomos (39,8%),
yuieHHs/00pooku/nonipyBanns (32,4%), 37% pecnonaeHTiB HasBHI npobiemu OPA nos’s3anu i3
npodeciitHoro nisubHIcTIO. [Tpo 61k y 3am’sictkax 3asBuinu 19,3% onurtanux, miedax — 13,5%, nasub-
sax/kuctax — 13,1%, mui — 5,5%, nonepeky — 4,7%, koninax/Horax — 3% [12]. Bucoky nomupeHicTsb
3axBoptoBaHb OPA mpodeciiiHoro xapakrepy cepen B3yTTE€BUKIB JE€MOHCTPYIOTh M 1HIII TOCIHiJ-
Huky [11]. Haii0inpm yacTUMM JUISHKAMU ypaXkeHHs OyjM Molepek, LIHs, Iiedl, CTerHa/ciiHulll,
JIKTI, KUCTI ¥ 3a1’sICTs, KOJIIHA Ta BEpXHS YaCTUHA CIMHU. YcepeaHeHuit nokazHuk RULA ctaHOBHB
6,1 6ana. O6cTexeHHs npauiBHULE B3yTTeBOI (padpuku Konxypi Yanman (Inais) mokasano BUCOKY
MOIIMPEHICTh CKEJIETHO-M’sI30BO1 00JI1 B IIISHIN MOMEPEKY, IS0 MEHIIIA MOMIUPEHICTh BiIMiYanacs
B JIIJITHKAX Ui, KOJIiH, BEPXHbOI YaCTUHU cTIUHU [24]. B ipaHChKUX MpPAaliBHUKIB, SKi BUTOTOBIISUIH
B3YTTS py4HUM criocobom, cepennii 6aa RULA cranoBus 6,3, a Haii011b11a MOIIMPEHICTh 3aXBOPIO-
BaHb OPA peecTpyBanacs B AUISHKaX IuIedeH, 3arm’ ICTKIB 1 KUcTel pyk [28].

VY 38% npariBHUKIB B3yTTEBUX (aOpHK, SKi 3a151HI Ha €Tanax po3Kpor, 00poOKH, BUTOTOBICHHS
3aroTiBOK BEpXY Ta 3aTsAryBaHHs B3yTTs, cepenni 6aiu RULA ctanoBumu 7 1 5—6, 1110 BKa3yBajiu Ha
BUCOKHI 1 cepeHii pusnku 3axBoproBaib OPA. BukoHaHHS 1HIINX TEXHOIOTIYHUX ONepallii cynpo-
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Tabmuns 1

Koporkuii BuKJIag pe3ybTaTiB BKJIWYECHUX J0CTIIKEeHb

IIpodeciiina koropra, KiTbKicTH

Kpurepiii 1j1s1 BcTaHOBIeHHS

Haeperto Pik NpaniBHMUKIB, KpaiHa 3axsopoBanb OPA
Roquelaure et al. 2002 |IIpamiBHUKH B3yTTE€BUX HiAIPHEMCTB, OnurtyBaHHS;
[22] (n=253), ®panmis (hizukampHE 0OCTEKCHHS,
OIIiHKa YyTIMBOCTI Ta MPOBOKAIifHI
TECTH Ha CHHAPOM 3aIl’ICTKOBOTO KaHAITY
(tectn Danena v Tinens)
Todd et al. [27] 2008 |IIpamiBHHKH B3yTTEBUX IiIIPUEMCTB, CKaHIMHABCHKHIA OMUTYBaIbHUK;
(n=1675), Tainaun KJIIHIYHI JIOCITJIKEHHS
Aghili et al. [2] 2012 | IlIBaukm B3yTTEBOI (habpuku, (n=25), Ipan | CkaHITMHABCHKHIA ONMUTYBAIBHUK
Gomes de Limaet |2012 | IIpauiBHUKY B3yTTEBHUX MiAPUEMCTB, HamiBcTpykTypoBaHe iHTEPB 10;
al. [9] (n=112), m. ITapaiba, Bpasumis niarpama Ooounx 30H Koprera i
MamneHiki
Afonso et al. [3] 2014 |IIpamiBHUKH B3yTTE€BUX HiAIPHEMCTB, IMopryransceka Bepcis CKaHIHHABCHKOTO
(n=66) myHinumnariter Oenreiipar, OTUTYBaJbHUKA
Iopryramis
Molla T. etal. [18] |2015 |IIpauiBHUKH B3yTTEBOTO ITiIPHEMCTBA, AHKETYBaHHS;
(n=47), Annic-Abe6a, Ediomnis IaTeps’to
Vieira et al. [29] 2015 |IIpamiBHUKH B3yTTE€BUX HiAPHEMCTB, CKaHIMHABCHKUHN OMUTYBAIEHUK
(n=357), bpazmis
de Cassia Pereira 2016 |IIpauiBHMKH B3yTTEBUX IiIPUEMCTB, [HTEpB’ 10 3TriHO 31 CTPYKTYPOBAHOIO
Fernandes et al. [8] (n=446), wrar bais, bpasunis AHKETOI0;
CKaHJMHABCHKHH OIHMTYBAJILHUK;
ouiHka (izn4Hoi poboTH
de Almeida et al. [7] (2017 |IIpamiBHUKH B3yTTE€BUX IiAIPHUEMCTB, CKaHIMHABCHKUN OMUTYBAIEHUK
(n=236), bpazmis
Salve et al. [24] 2019 |IlpauiBHukH B3yTTEBUX (habdpuk, (n=51), CKaHJIMHABCHKUI OMUTYBAJIBHUK;
Tumis metoq RULA
Veisi et al. [28] 2020 |IIpamiBHHAKH, IO BUTOTOBISIOTH B3YTTA CkaH/IMHAaBCHKUI ONUTYBaJIbHUK;
Bpy4HY, (n=586), Ipan meton RULA
Kanniappan et al. 2020 |llIBauku Ta mIEBIi-MEXaHIKH B3yTTEBUX CxaHIMHAaBCHKUI ONMUTYBAJIBHUK
[13] habpuk, (n=100), Iamxis
Leite et al. [14] 2021 |PobitHuKM B3yTTEBUX (padbpuk, (n=267), CKaHIMHABCHKUH OMUTYBAIEHUK
Bpazumis
Silva et al. [26] 2021 |IlpaimiBHUKH B3yTTEBUX MiANPHEMCTB, [IIkasa OmiHKKA M’ SI30BO-CKEJICTHOTO
(n=1821), bpazunis JCKOM(OPTY
Carissa Joie et al. [5] (2021  |IIpamiBHUKH B3yTTE€BUX MiAIPHUEMCTB, AHKeTyBaHHS,
(n=139), ®ininminu meroq RULA
Judyangel et al. [12] |2022 |IIpauiBHuxu B3yTTeBuX (adpuk, (n=275), |HaniBcTpykTypoBaHe aHKeTyBaHHS
AmOyp, Inpis
Jadhav et al. [11] 2022 | IIpamiBHHAKH, IO BUTOTOBISIOTH B3YTTA CkaH/IMHAaBCHKUI ONUTYBaJIbHUK;
BpyuRY, (n=105), Iamis meton RULA
Liang et al. [15] 2022 |IlpauiBHHKH B3yTTEBUX IiIIPUEMCTB, Kuraiicpka Bepcist CKaHINHaBCHKOTO
(n=2434), Kurait ONUTYBaJbHUKA
Zhang et al. [30] 2023 | IIpamiBaukH B3yTTEBUX (adpuK, (n=71006), | CkaHINHABCHKHIA ONMUTYBATBHUK
Kurait
Rmadi et al. [20] 2023  |IlpauiBHukH B3yTTEBUX (abpuk, (n=337), |CkaHAMHABCHKUI ONUTYBAJIBHUK
Tynic
Sarkar et al. [25] 2024  |IIpauiBauku B3yTTEBUX (adpuk, (n=1 60), | AHKeTyBaHHS,
Baxigna benramis, [nmis IHTEepB’10;

KJIIHIYHE 00CTEKEHHS
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BOJIXKYBAJIOCSI HU3BKUM pU3HKOM (3—4 6ann), 110 XapakTepHO [Tl OLTbIIOCTI npaliBHUKIB (62%) [5].
Hocainnuku [30] orpumany 301H1 pe3yJbTaTé I0A0 MOIUPEHOCTI 3axBoptoBaHb OPA, noB’s13aHNX
13 po00TO10, Y MpaliBHUKIB IIi€l ramy3i Ha piBHI 36,8%. YacTka MHOXXMHHHMX MOPYILIEHb CTAHOBUJIA
26,1%. JlocnigxeHHs, MpOBEeH] IHIIMMHI HAyKOBLSIMH [ 7], A€MOHCTPYBaJIM BUILUH PIBEHb HOLIMpPE-
HOCTI ITi€1 MaTOJIOT1i B MpAIiBHUKIB B3yTTEBOI ray3i — 66%.

VY po0ori [9] migkpecneHo, 10 HempaBWiIbHI poOoUl MO3HU, MOBTOPIOBAHICTh PYXiB, HEBIMOBI-
HICTh POOOYOro MICIS aHTPOIMOMETPIi MPAIiBHUKIB HAa B3YTTEBUX MiANPHUEMCTBAX BUOKPEMITIOIOTH
HaWOUIBII YyTIWBI MiISHKU 10 3axBoproBaHb OPA: cnimaa/momnepek (23,6%), meui (14,5%), Horu
(11,3%) Ta mus (9,2%). Tak, TpuBasie nepedyBaHHs y BUMYLIECHIH poOOUii 1031, CUJIAUH, 13 BUTHY-
TOIO BII€pe]l BEPXHBOIO YACTUHOIO CIIMHU I HAXWJIEHOIO JI0 IIBEHHOT MalllMHU rOJ0BOO, OIIEpaToOpiB
IIBEMHUX MAIIMH B3yTTE€BUX (paOpHK MPOSBUIOCA CKapraMi B HUX Ha 00JIi, 110 BUHUKIJIN BIIPOIOBK
octaHHix 12 micsuiB: y nonepeky (86%), komini (84%) ta mwi (76%) [13].

Ha po3BHUTOK JTOKaTbHUX 1 MHOXKMHHUX HPOQeciiiHO-3yMOBIeHUX 3axBoptoBaHb OPA B3yTT€BUKIB
BIJTUBAIOTh HE TUIbKHM OloMeXxaHiuHi, a i mcuxocouianbHi paxropu [14]. [loegnanns mux dakTopis
3 IHAMBIAYaTbHUMH OCOOIUBOCTAMHU (CHOCIO KUTTS, HU3bKA (Di3MUHA AKTHBHICTH TOIIO) 301JIBLITYIOTh
IIIAHCU BUHUKHEHHS W PO3BUTKY IIMX 3aXBOpIOBaHb. JlaHi 30iratoThcs 3 BUCHiIaMu [7], 1m0 miATBEp-
JOKYI0Th cunbHUM 3B’ s130K (OR 10,95%; 11 1,7-60,6) mixk cumntoMamu 3axBoproBanb OPA Ta piBHeM
CIPUIHATTS CTpECY.

JlomaTkoBUMHM YMHHUKAMHU PU3UKY € BiK MpaIliBHUKIB, MpOoQeciiHui CTax, TPUBAIICTh POOOYOT
3MIHH, TPUBAIICTh 1 KPAaTHICTh MEPEPB, colliasibHa miATpuMKa To1uo [13; 29]. Tak, nonan 43% mnpa-
I[IBHUKIB TalicbkuX (abpuK 13 BUPOOHHUIITBA B3yTTS MOB’S3YIOTh 301IbIIEHHS! CUMIITOMIB 3aXBOPIO-
BaHb OPA 3 mpodeciitnum craxem [27]. Bucoky nommupenicts npoodiaem OPA (45,6%) BusiBieHo
il cepen npaiiBHUKIB B3yTTeBUX (padpuk KanbkyrTu (3axinHa benramis), OUIbIIICTD 13 KX CTPaX-
nanu Bij 0omto B cyriobax KiHuiBok (34,3%), monepeky (32,9%), mwi (31,5%), IHTEHCUBHICTD SIKOTO
MOCUITIOBANIacs 3 TPUBAIICTIO pobodoro AHs Ta mpodeciiiHoro craxy [25]. ABTopu [2] yka3yroTh
Ha BHCOKY MOLIMPEHICTh 3aXBOPIOBaHb HMIMWHOTO BiAJILTY, IUIeYel 1 KUCTeH pyK, XpeOTa, CIMHU Ta
KOJIiH cepeJl MpalliBHUKIB ipaHCHKOT B3YTTEBOI (pabpuKu, MPUUIOMY BKa3aHa MaToJIOTis peecTpyBantacs
B JKIHOK YacTillle, HK Y YOJNIOBIKiB, 1 3pocTana 3 BikoM. [HmI mociigHuku [29] m0XOASTH BUCHO-
BKY, 1110 TIPaIliBHUIII B3yTTE€BUX MiANPUEMCTB 3a3HAIOTH OUIBIIOTO CTPECY i MalOTh HabaraTo MEHIIe
qacy /Ui (i3UMYHOT aKTUBHOCTI, 110 MPU3BOAUTH J10 MOSBU O3HAK 3axBoproBaHb OPA wacrimie, Hix
y YOJIOBIKiB-B3YTTEBUKIB. JlOBEJIEHO, 1110 BIPOBAXKEHHS HA B3yTTEBUX (habpukax mporpam QpizudHoi
peabinitarii Ha poOOYMX MICISX TIPU3BOIUTH O 3MEHIIEHHS OOIHOBUX MPOSBIB B OTIOPHO-PYXOBOMY
amapari (OR=3,12; I 2,07-4,71) [4]. [IpoTunexHi pe3yasraTd OpeAcTaBieHo B poooti [16] mono
O1IIbII01 YACTOTH I1i€1 MATOJIOTI1 B MPAI[iBHUKIB YOJIOBIYOi CTaTi MOPIBHSAHO 13 )KIHKAMH, 1110 301JIbITY-
€THCS 3 BIKOM.

BucnoBku. OTxe, MOXXEMO pe3IOMyBaTH TaKe:

1. IIpodeciitni 3axBoproBaHHd OPA cTaHOBIATH yci cTaHU (PI3UUHOTO JUCKOMMOPTY, 110 ypaxka-
I0Th KICTKH, M’5I34, 3B I3KM Il HEpBU Ta PO3BUBAIOTHCS NMPH BUKOHAHHI JESKHUX BUAIB AISUTBHOCTI
y B3yTT€BIN Tamy3i.

2. [Mommupenicth 3axBoproBanb OPA cepen mpaiiBHUKIB B3yTTEBOI IPOMHUCIOBOCTI PEECTPYETHCS
Ha piBHi 36,8—66%. HaiiG11b111 4y TIIMBUMU 30HAMU € CIIMHA/TIONIEPEK, TUIeYl, 1S Ta HOTH.

3. KomGinarris 6iomexaHigHuX (pyuHa 0OpoOKa aeTaneil, moBTOproBaHi pyXxu, pikCoBaHi il HE3pyUHi1
TIOJIOKEHHS TiNla, HAJAMIpHI 3yCHJUIS TIPU CKJIaJaHHI B3yTTS Ta poOOTi 00JIaHaHHSA, TPUBAIUNA POOO-
YUl IeHb ), ICUXO0COIIaTbHUX (CTPEC, CTOCYHKH Y KOJIEKTHBI, COLlialibHA MiATPUMKA) i 0COOUCTICHUX
(cmocil KUTTS, iIHACKC MacH Tila, HU3bKa (i3uYHa aKTUBHICTh) YUHHHUKIB Ma€ CUHEPTiYHUN eeKT Ha
pO3BUTOK 3axBoproBaHb OPA.

4. EproHoMi4Hi BTpY4aHHs, YIIPOBaXKEHHs Mporpam (i3nYHOT aKTUBHOCTI, MOKPAILIEHHS] YMOB
npati i BUpOOHHYOTO CepeoBUILA CIPHUSIIN 3HIKEHHIO 007150BOT0 cuHApoMy OPA mpaliiBHUKIB.
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5. [MornuGnene 3’ acyBaHHs IPUYUH 1 MiHIMI3aIlis (PaKTOPIB, 110 MPU3BOASITH 10 MOPYIIEHb 1 3aXBO-
proBanb OPA cepen npaiiBHUKIB, MatOTh BUpILIAJIbHE 3HAYESHHS /17151 pO3pOOKH e(peKTUBHHUX 1 JOBIO-
TEPMIHOBUX MPOQIIAKTUYHUX CTPATEriil y B3yTTEBIH ramysi.

CIIUCOK JIITEPATYPU

1. ®aprymuna O.€., bacaneup A.B. IlpodeciitHi 3axBOpIOBaHHS OMOPHO-PYXOBOTO amapary:
COIIAIbHO-CKOHOMIYHI aClIeKTH Ta (aKkTopu pu3uKy. Midxxcnapoonuti egponoziunuil dicypran. 2014.
Ne §(70). C. 123-128.

2. Aghili M.M., Asilian H., Poursafa P. Evaluation of musculoskeletal disorders in sewing machine
operators of a shoe manufacturing factory in Iran. J Pak Med Assoc. 2012. Ne 62(3). Suppl 2. P. 20-25.
PMID: 22768452.

3. Afonso L.C., Arezes P., Pinho M.E. Risk factors associated with musculoskeletal symptoms in
footwear sewing workers. Occupational Safety and Hygiene : book. London : Taylor & Francis, 2014.
P. 597-601. DOI: 10.1201/b16490-106.

4. Bispo M., da Silva N., Bolis I, Leite K., et al. Effects of a worksite physical activities program
among men and women: an interventional study in a footwear industry. App/ Ergon. 2020. Ne 84.
P. 103005. DOI: 10.1016/j.apergo.2019.103005.

5. Carissa J.C., Hernandez R.G., Labores V.Q. Ergonomics study on productivity of middle-aged
workers in the shoe industry. Proceedings of the 11th Annual International Conference on Industrial
Engineering and Operations Management. Singapore, 2021. March 7-11. P. 966-977.

6. CrawfordJ.O., BerkovicD., ErwinlJ., Copsey S.M., etal. Musculoskeletal health in the workplace.
Best Pract Res Clin Rheumatol. 2020. Ne 34(5). P. 101558. DOI: 10.1016/j.berh.2020.101558.

7. de Almeida L.B., Vieira E.R., Zaia J.E., de Oliveira S., et. al. Musculoskeletal disorders and
stress among footwear industry workers. Work. 2017. Ne 56(1). P. 67-73. DOI: 10.3233/WOR-162463.

8. de Cassia Pereira Fernandes, R., da Silva P., de Carvalho R.B., et al. The concurrence of
musculoskeletal pain and associated work-related factors: a cross sectional study. BMC Public
Health. 2016. Ne 16. P. 628. DOI: 10.1186/s12889-016-3306-4.

9. Gomes de Lima J.F., Colago G., da Silva R., Masculo F. Members of the human body prone
to musculoskeletal damages: a comparison between the sector of transportation and footwears
production. Work. 2012. Ne 41(1). P. 1582—-1587. DOI: 10.3233/wor-2012-0356-1582.

10. Greggi C., Visconti V.V., Albanese M., Gasperini B., et al. Work-related musculoskeletal
disorders: a systematic review and meta-analysis. J. Clin. Med. 2024. Ne 13. P. 3964. DOI: 10.3390/
jem13133964.

11. Jadhav G.S., Arunachalam M., Salve U.R. Musculoskeletal problems of hand-sewn crafted
footwear manufacturing artisans in Kolhapur, India. Int Arch Occup Environ Health. 2022. Ne 95(2).
P. 499-508. DOI: 10.1007/s00420-021-01734-7.

12. Judyangel D., Thilagavathi R., Prakash M. Prevalence and factors associated with occupational
health problems among leather footwear manufacturing workers in Ambur town, Thirupathur
district, Tamil Nadu, India. Int J Community Med Public Health. 2022. Ne 9(7). P. 2936-2941. DOI:
10.18203/2394-6040.1jcmph20221762.

13. Kanniappan V., Palani V. Prevalence of musculoskeletal disorders among sewing machine
workers in a leather industry. J Lifestyle Med. 2020. Ne 10(2). P. 121-125. DOI: 10.15280/
jlm.2020.10.2.121.

14. Leite W.K.D.S., Aratijo AJDS, Norte da Silva J. M., Gontijo L. A., et al. Risk factors for work-
related musculoskeletal disorders among workers in the footwear industry: a cross-sectional study. Int
J Occup Saf Ergon. 2021. Ne 27(2). P. 393—409. DOI: 10.1080/10803548.2019.1579966.

15. Liang J., Jia N., Zhang F., Zhang H., et al. Shoulder work-related musculoskeletal disorders
and related factors of workers in 15 industries of China: a cross-sectional study. BMC Musculoskelet
Disord. 2022. Ne 23(1). P. 952. DOI: 10.1186/s12891-022-05917-2.

16. Luger T., Maher C.G., Rieger M.A., Steinhilber B. Work-break schedules for preventing
musculoskeletal symptoms and disorders in healthy workers. Cochrane Database Syst Rev. 2019.
Ne 7(7). P. CD012886. DOI: 10.1002/14651858.CD012886.pub2.

41



AxTyanbHi npobnemu npodinakruanoi megunuan Brm. 30 (2025) ISSN 2786-9067 (print), ISSN 2786-9075 (online)

17. Masculo F.S. An ergonomics solution in the footwear industry: the footwear unmolds.
Brazilian Journal of Operations & Production Management. 2017. Ne 14. P. 577-585. DOI: 10.14488/
BJOPM.2017.v14.n4.a13.

18. Molla T., Simanesew A., Asgedom G., Singh A.P. Evaluation of operational workplace and
occupational musculoskeletal disorders among workers in Ethiopian shoe manufacturing company.
International Journal of Engineering Research and Management. 2015. Ne 2(10). P. 56-59.

19. Pimparel A., Madaleno S., Ollay C., Gabriel A.T. How ergonomic evaluations influence the
risk of musculoskeletal disorders in the industrial context? A brief literature review. Occupational and
environmental safety and health. Cham: Springer, 2022. Vol. 406. P. 399-409. DOI: 10.1007/978-3-
030-89617-1_36.

20. Rmadi N., Sellami I., Hajjaji M., Hammami K.J., et al. Work productivity loss due to
musculoskeletal symptoms in the shoe and leather industry. /nt J Occup Saf Ergon. 2023. Ne 29(2).
P. 925-930. DOI: 10.1080/10803548.2022.2087977.

21. Roloff D., Bonow C.A., Xavier D.M., Silva M.D., et al. Absenteeism and associated factors:
a study addressing the workers from a footwear manufacturer. Rev Gaucha Enferm. 2021. Ne 6(42).
P. 20200341. DOI: 10.1590/1983-1447.2021.20200341.

22. Roquelaure Y., Mariel J., Fanello S., Boissiere J-C., et al. Active epidemiological surveillance
of musculoskeletal disorders in a shoe factory. Occup Environ Med. 2002. Ne 59. P.452-458.

23. Safiri S., Kolahi A.-A., Cross M., Hill C., et al. Prevalence, deaths, and disability-adjusted
life years due to musculoskeletal disorders for 195 countries and territories 1990-2017. Arthritis
Rheumatol. 2021. Ne 73. P.702-714. DOI: 10.1002/art.41571.

24. Salve U., Jadhav G. Analysis of Posture Adopted by Female Kolhapuri Chappal (Footwear)
Manufacturing Workers India. Proceedings of the 20th Congress of the International Ergonomics
Association (IEA 2018). Cham: Springer, 2019. Vol. 826. P. 278-286. DOI: 10.1007/978-3-
319-96065-4 31.

25. Sarkar S., Sahu K. B., Chattopadhyay A., Bhattacharya, S. Prevalence of musculoskeletal
ailments and associated factors among shoemakers in Kolkata, West Bengal. International Journal of
Occupational Safety and Health. 2024. Ne 14(4). P. 514-521. DOI:10.3126/ijosh.v14i4.60388.

26. Silva JJM.N., Gontijo L.A., Bornia A.C., Silva L., et al. Evaluation of musculoskeletal
discomfort using item response theory: creation of a scale based on the self-reported pain symptoms.
Ergonomics. 2021. Ne 64(2). P. 241-252. DOI: 10.1080/00140139.2020.1825823.

27. Todd L., Puangthongthub S.T., Mottus K., Mihlan G., et al. Health survey of workers exposed
to mixed solvent and ergonomic hazards in footwear and equipment factory workers in Thailand. 4nn
Occup Hyg. 2008. Ne 52(3). P. 195-205. DOI: 10.1093/annhyg/men003.

28. Veisi H., Choobineh A., Ghaem H., Faraji Kujerdi M., et al. Upper extremity musculoskeletal
symptoms among Iranian hand-woven shoe workers. Work.2020. Ne 67(1). P. 129-139. DOI: 10.3233/
wor-203258.

29. Vieira E.R., Serra M.V.G.B., de Almeida L.B., Villela, W.V,, et al. Symptoms and risks for
musculoskeletal disorders among male and female footwear industry workers. International Journal
of Industrial Ergonomics. 2015. Ne 48. P. 110-116. DOI: 10.1016/j.ergon.2015.05.001.

30. Zhang H., Jia N., Ran R., Chen F., et al. Epidemiological study of multi-site WMSDs
in the footwear industry in China. Int J Occup Saf Ergon. 2024. Ne 30(1). P. 56-63. DOI:
10.1080/10803548.2022.2159174.

REFERENCES

1. Fartushna, O.Ye., Basanets, A.V. (2014). Profesiini zakhvoriuvannia oporno-rukhovoho
aparatu: sotsialno-ekonomichni aspekty ta faktory ryzyku [Occupational musculoskeletal disorders:
socio-economic aspects and risk factors]. Mizhnarodnyi nevrolohichnyi zhurnal, 8(70), 123-128
[in Ukrainian].

2. Aghili, M.M., Asilian, H., Poursafa, P. (2012). Evaluation of musculoskeletal disorders in sew-
ing machine operators of a shoe manufacturing factory in Iran. J Pak Med Assoc, 62(3 Supp! 2),
20-25. PMID: 22768452.

42



Actual problems of preventive medicine # 30 (2025) ISSN 2786-9067 (print), ISSN 2786-9075 (online)

3. Afonso, L.C., Arezes, P., Pinho, M.E. (2014). Risk factors associated with musculoskeletal
symptoms in footwear sewing workers. Occupational Safety and Hygiene. (pp. 597-601). London:
Taylor & Francis. DOI: 10.1201/b16490-106.

4. Bispo, M., da Silva, N., Bolis, I, Leite, K.S., Vieira, M.E, Colaco, G.A., et al. (2020). Effects of
a worksite physical activities program among men and women: An interventional study in a footwear
industry. Appl Ergon, 84, 103005. DOI: 10.1016/j.apergo.2019.103005.

5. Carissa, J.C. Hernandez, R.G., Labores, V.Q. (2021). Ergonomics Study on Productivity of
Middle-aged Workers in the Shoe Industry. Proceedings of the 11th Annual International Conference
on Industrial Engineering and Operations Management. (pp. 966-977). Singapore.

6. Crawford, J.O., Berkovic, D., Erwin, J., Copsey, S.M., Davis, A., Giagloglou, E., et al. (2020).
Musculoskeletal health in the workplace. Best Pract Res Clin Rheumatol, 34(5), 101558. DOI:
10.1016/j.berh.2020.101558.

7. de Almeida, L.B., Vieira, E.R., Zaia, J.E., de Oliveira Santos, B.M., Lourenco, A.R., Que-
melo, P.R. (2017). Musculoskeletal disorders and stress among footwear industry workers. Work,
56(1), 67-73. DOI: 10.3233/WOR-162463.

8. de Cassia Pereira Fernandes, R., Pataro, S.M.S., de Carvalho, R.B., Burdorf, A. (2016). The con-
currence of musculoskeletal pain and associated work-related factors: a cross sectional study. BMC
Public Health, 16, 628. DOI: 10.1186/s12889-016-3306-4.

9. Gomes de Lima, J.F., Colago, G., da Silva, R, Masculo, F. (2012). Members of the human body
prone to musculoskeletal damages: a comparison between the sector of transportation and footwears
production. Work, 41(1), 1582—-1587. DOI: 10.3233/wor-2012-0356-1582.

10. Greggi, C., Visconti, V.V., Albanese, M., Gasperini, B., Chiavoghilefu, A., Prezioso, C., et al.
(2024). Work-related musculoskeletal disorders: a systematic review and meta-analysis. Journal of
Clinical Medicine, 13(13), 3964. DOI: 10.3390/jcm13133964.

11. Jadhav, G.S., Arunachalam, M., Salve, U.R. (2022). Musculoskeletal problems of hand-sewn
crafted footwear manufacturing artisans in Kolhapur, India. Int Arch Occup Environ Health, 95(2),
499-508. DOI: 10.1007/s00420-021-01734-7.

12. Judyangel, D., Thilagavathi, R., Prakash, M. (2022). Prevalence and factors associated with
occupational health problems among leather footwear manufacturing workers in Ambur town, Thir-
upathur district, Tamil Nadu, India. Int J Community Med Public Health, 9(7), 2936-2941. DOI:
10.18203/2394-6040.1jcmph20221762.

13. Kanniappan, V., Palani, V. (2020). Prevalence of musculoskeletal disorders among sew-
ing machine workers in a leather industry. J. Lifestyle Med, 10(2), 121-125. DOI: 10.15280/
jlm.2020.10.2.121.

14. Leite, W.K.D.S., Aratjo, A.J.D.S., Norte da Silva, J.M, Gontijo, L.A., Vieira, E.M., Lopes
de Souza, E. et al. (2021). Risk factors for work-related musculoskeletal disorders among work-
ers in the footwear industry: a cross-sectional study. Int J Occup Saf Ergon, 27(2), 393—409. DOI:
10.1080/10803548.2019.1579966.

15. Liang, J., Jia, N., Zhang, F., Huadong, Z., Ling, R., Liu, Y., et al. (2022). Shoulder work-re-
lated musculoskeletal disorders and related factors of workers in 15 industries of China: a cross-sec-
tional study. BMC Musculoskelet Disord, 23(1), 952. DOI: 10.1186/s12891-022-05917-2.

16. Luger, T., Maher, C.G., Rieger, M.A., Steinhilber, B. (2019). Work-break schedules for pre-
venting musculoskeletal symptoms and disorders in healthy workers. Cochrane Database Syst Rev,
7(7), CD012886. DOI: 10.1002/14651858.CD012886.pub2.

17. Masculo, F.S. (2017). An ergonomics solution in the footwear industry: the footwear
unmold. Brazilian Journal of Operations & Production Management, 14, 577-585. DOI: 10.14488/
BJOPM.2017.v14.n4.a13.

18. Molla, T., Simanesew, A., Asgedom, G., Singh, A.P. (2015). Evaluation of operational work-
place and occupational musculoskeletal disorders among workers in Ethiopian shoe manufacturing
company. International Journal of Engineering Research and Management, 2(10), 56-59.

19. Pimparel, A., Madaleno, S., Ollay, C., Gabriel, A.T. (2022). How ergonomic evaluations influ-
ence the risk of musculoskeletal disorders in the industrial context? A brief literature review. Occu-
pational and environmental safety and health, 406, 399—409. DOI: 10.1007/978-3-030-89617-1 36.

43



AxTyanbHi npobnemu npodinakruanoi megunuan Brm. 30 (2025) ISSN 2786-9067 (print), ISSN 2786-9075 (online)

20. Rmadi, N., Sellami, I., Hajjaji, M., Hammami, K.J., et al. (2023). Work productivity loss due
to musculoskeletal symptoms in the shoe and leather industry. Int J Occup Saf Ergon, 29(2), 925-930.
DOI: 10.1080/10803548.2022.2087977.

21. Roloff, D.I.T., Bonow, C.A., Xavier, D.M., Silva, M.R.S.D., Oliveira, A.M.N., Cezar-
Vaz, M.R. (2021). Absenteeism and associated factors: a study addressing the workers from a foot-
wear manufacturer. Rev Gaucha Enferm, 42, €20200341. DOI: 10.1590/1983-1447.2021.20200341.

22. Roquelaure, Y., Mariel, J., Fanello, S., Boissi¢re, J.-C., Chiron, H., Dano, C., et al. (2002).
Active epidemiological surveillance of musculoskeletal disorders in a shoe factory. Occup Environ
Med, 59, 452—-458.

23. Safiri, S., Kolahi, A.-A., Cross, M., Hill, C., Smith, E., Carson-Chahhoud, K., et al. (2021).
Prevalence, deaths, and disability-adjusted life years due to musculoskeletal disorders for 195 coun-
tries and territories 1990-2017. Arthritis Rheumatol, 73, 702-714. DOI: 10.1002/art.41571.

24. Salve, U., Jadhav, G. (2019). Analysis of Posture Adopted by Female Kolhapuri Chappal (Foot-
wear) Manufacturing Workers India. Proceedings of the 20th Congress of the International Ergonom-
ics Association (IEA 2018). (pp. 278-286). Cham: Springer. DOI: 10.1007/978-3-319-96065-4 31.

25. Sarkar, S., Sahu, K.B., Chattopadhyay, A., Bhattacharya, S. (2024). Prevalence of Musculo-
skeletal Ailments and Associated Factors among Shoemakers in Kolkata, West Bengal. International
Journal of Occupational Safety and Health, 14(4), 514-521. DOI: 10.3126/ijosh.v1414.60388.

26. Silva,J.M.N.,Gontijo,L.A.,Bornia,A.C.,Silva, L., Leite, WK.d.S., & Vieira, E.M.d.A.(2020).
Evaluation of musculoskeletal discomfort using item response theory: creation of a scale based on the
self-reported pain symptoms. Ergonomics, 64(2), 241-252. DOI: 10.1080/00140139.2020.1825823.

27. Todd, L., Puangthongthub, S. T., Mottus, K., Mihlan, G., Wing, S. (200). Health survey of
workers exposed to mixed solvent and ergonomic hazards in footwear and equipment factory workers
in Thailand. Ann Occup Hyg, 52(3), 195-205. DOI: 10.1093/annhyg/men003.

28. Veisi, H., Choobineh, A., Ghaem, H., Faraji Kujerdi, M., Barazandeh, R., & Barazan-
deh, H. (2020). Upper extremity musculoskeletal symptoms among Iranian hand-woven shoe work-
ers. Work, 67(1), 129-139. DOI: 10.3233/wor-203258.

29. Vieira, E.R., Serra, M.V.G.B., de Almeida, L.B., Villela, W.V., Scalon, J.D., Quemelo, P.R.V.
(2015). Symptoms and risks for musculoskeletal disorders among male and female footwear
industry workers. International Journal of Industrial Ergonomics, 48, 110-116. DOI: 10.1016/
j.ergon.2015.05.001.

30. Zhang, H., Jia, N., Ran, R., Chen, F., Li, X., Cao L., et al. (2024). Epidemiological study of
multi-site WMSDs in the footwear industry in China. Int J. Occup Saf Ergon, 30(1), 56—63. DOI:
10.1080/10803548.2022.2159174.

PREVALENCE OF OCCUPATIONAL MUSCULOSKELETAL DISORDERS AMONG
FOOTWEAR INDUSTRY WORKERS

Lototska-Dudyk U.B.

Abstract. Over the past decades, the incidence of musculoskeletal disorders caused by working condi-
tions has shown a rising trend worldwide. Aim: To investigate the impact of occupational activity on the
incidence of musculoskeletal disorders among footwear industry workers. Materials and methods: This
study is presented as a systematic review and meta-analysis of scientific publications on the epidemiology
of musculoskeletal disorders among footwear industry workers. It includes an analysis of sources pub-
lished in Ukrainian and English up to May 2025.

Results: The high prevalence of work-related musculoskeletal disorders (WMSDs) among footwear
industry workers (36.8—66%) is due to the specific features of the production technology and work meth-
ods commonly used in this sector. These include manual handling of components, repetitive movements,
fixed and awkward body postures, excessive physical effort during shoe assembly and equipment oper-
ation, poor workplace organization, and the absence of an adequate work-rest cycle. The complexity of
the production process is characterized by short production cycles, which are frequently repeated, and
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limited possibilities for automation in certain stages of footwear manufacturing. The most affected areas
by WMSDs were the back/lower back (23.6%), shoulders (14.5%), legs (11.3%), and neck (9.2%). The
development of localized and multiple occupationally-induced WMSDs among footwear industry workers
was also influenced by psychosocial factors, which, when combined with individual characteristics (such
as lifestyle, body mass index, low physical activity, etc.), increased the likelihood of occurrence and pro-
gression of these disorders. Ergonomic interventions, the implementation of physical activity programs,
and improvements in working conditions and the production environment contributed to a reduction in
WMSD-related pain among workers.

Conclusions. An in-depth investigation of the causes and minimization of factors leading to muscu-
loskeletal disorders among footwear industry workers is crucial for developing effective and long-term
preventive strategies in the sector.

Key words: footwear industry workers, musculoskeletal disorders, working conditions, biomechanical
factors, work ergonomics, industrial activity.
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