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ABSTRACT

Background. Ergonomic risk factors in the workplace expose gastroenterologists and radiologists to Work-related Musculoskeletal Disorders (WRMSDs).
This study aims to compare the frequency of musculoskeletal disorders and ergonomic risk factors in these two groups of physicians.

Materials and methods. This descriptive study was conducted on 360 physicians (radiologists and gastroenterologists) at the 5 University and teaching hospitals in
Tehran. The prevalence of musculoskeletal symptoms was detected using the Nordic Musculoskeletal Questionnaire. The Workplace Ergonomic Risk Assessment
(WERA) method was used to estimate and evaluate the ergonomic risk factors in each physician. Finally, the frequency of musculoskeletal disorders was compared
between the two groups using statistical tests.

Results. The prevalence of shoulder (70% vs 36.66%,; OR=4.03 (2.59—6.25); p<0.001) and hand pain (45% vs 30%,; OR=2.78 (1.80—4.31); p<0.001) among
radiologists was significantly higher than that among gastroenterologists. In contrast, gastroenterologists had a significantly higher prevalence of upper (65% vs
38.33%; OR=2.98 (1.94—4.58); p<0.001) and lower back pain (67.2% vs 49.44%; OR=2.55 (2.06—3.17); p<0.001) than radiologists. The mean WERA final
score, the leg score, forceful score, contact stress, and task duration in radiologists were higher than that of gastroenterologists and the back score in gastroenterologists
was higher than radiologists (p<0.05).

Limitations. In this study, the psychological factors affecting musculoskeletal disorders have not been investigated.

Conclusion. WRMSDs had a relatively high prevalence among radiologists (shoulder and hand pain) and gastroenterologists (upper and lower back). Due to the
impact of ergonomic risk factors on these disorders in the workplace, ergonomic interventions should be implemented to reduce these risk factors in occupational
settings.

Keywords: ergonomic; gastroenterologists;, musculoskeletal disorders; radiologists

Compliance with ethical standards. The study protocol was reviewed and approved by ethical committee of the Iran University of Medical Sciences and Health
Services (code: IR IUMS.FMD.REC. 1398.060.)

For citation: Kabir-Mokamelkhah E., Aghilinejad M., Dehghan N., Sanati P., Hosseininejad M. Work-related musculoskeletal disorders and ergonomic risk assessment among
radiologists and gastroenterologists using the workplace ergonomic risk assessment method. Gigiena i Sanitariya / Hygiene and Sanitation, Russian journal. 2024; 103(1): 31-37.
https://doi.org/10.47470/0016-9900-2024-103-1-31-37 https://elibrary.ru/czcqxp

For correspondence: Mahin Hosseininejad, Assistant professor, occupational medicine research center, Department of Occupational Medicine, School of Medicine, Iran
University of Medical Sciences, Tehran, Iran. E-mail: hoseininejad.m@iums.ac.ir

Contributions: Kabir-Mokamelkhah E. — research concept and design, analysis and interpretation, writing the text, editing the text; Aghilinejad M. — research concept and
design, writing the text; Dehghan N. — data collection or processing, writing the text; Sanati P. — data collection or processing, writing the text; Hosseininejad M. — analysis and
interpretation, writing the text, editing the text.

Acknowledgments. The study had no sponsorship.

Conflict of interest. The authors declare no conflicts of interest.

Received: October 12, 2023 / Accepted: December 28, 2023 / Published: January 31, 2023

Kabup-Mokamenbxa 3., Arxununegxag M., Oexrxan H., Canatu M., Xoccennmnepxan M.

MpodeccuoHanbHbie 3060N1eBAHUS ONOPHO-ABUIATENbLHOIO
annapara U OLLeHKA 3ProHOMUYECKUX PUCKOB Y PEHTIEHOJIOroB
M FACTPOIHTEPOJIOroB € MCNOJIb30BAHMEM METOA OLLeHKHU
3ProHOMMYECKMX PUCKOB HO pabouem mecrte

HayuHo-nccnegoearensckuit LieHTp MeauumHel Tpyaa, otaeneHne meamumHel TpyAd, MeamumHckui dakynstet MpaHckoro
YHUBEPCUTETA MEAMLIMHCKMX HayK, TerepaH, MpaH

PE3IOME

Beedenue. Daxmoput 3peoHOMUMECKUX PUCKO8 HA paboYem mecme y 2acmposHmMepos0208 U paduono2o8 co30am yepo3y 3a001e6anuli ONOPHO-08UAMENbHOO
annapama (I130/1A).

Ileav uccaedosanus — cpasHume 3a601€6aeMoCmb ¢ NOPANCEHUEM ONOPHO-08UAMENbHO20 ANNAPAMA U IP2OHOMUYECKUEe (PaKmopsl pUcKa y epaueil Smux
cneyuanvHocmeil.

Mamepuaavt u memoost. B smom deckpunmuerom uccaedoganuu Oviau 06credosamst 360 epaveil (peHmeeH0N0208 U 2ACMPOIHMEPON0208) 8 5 yHUBepCUmen-
ckux kaunukax Teeepana. Yacmomy cumnmomos nopaxsceHusi ONOPHO-08UamenbHo2o0 annapama onpedeassu ho CKaHOUHABCKOMY ONPOCHUKY O COCMOSHUU
onopHo-deuzamensHo2o annapama. Memoo oyerku 3peoHomu1ecko2o pucka Ha pabouem mecme (ODPPM) ucnonv3osanu oas onpedeseHus U OUeHKU 3P2OHO-
MUHecKux (pakmopog pucka y Kaxcdoeo epaua. Ha 3asepuarowem smane pacnpocmpanénHocms nOpadceHuil OnopHo-08U2amenbHo20 annapama y epaveil u3
08YX epynn cpasHuAU ¢ UCNOAb308AHUEM CIIAMUCMUYECKUX Mecmos.

Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL ¢ Volume 103 * Issue 1 » 2024 31


https://doi.org/10.47470/0016-9900-2024-103-1-

MEOMUMHA TPYLDA https://doi.org/10.47470/0016-9900-2024-103-1-31-37

OpurnHanbHasi cratbsi

Pesyavmamut. YV paduonoeoe wacmoma 6bosneii 6 naevax (70 u 36,66%, OIl = 4,03 (2,59—6,25), p < 0,001) u 6 pykax (45 u 30%, OIll = 2,78 (1,80—4,31),
p < 0,001) 6bi10 3HAUUMENbHO BblULE, HEM Y 2aCMPOIHMepon0208. Hanpomue, y eacmposnmeponozos 6oab 6 eepxuux (65 u 38,33%, OLI = 2,98 (1,94—4,58),
p < 0,001) u nuxcrux omoeaax nozeonounuka (67,2 u 49,44%, OIIl = 2,55 (2,06—3,17), p < 0,001) ommeuanace 3Ha4umenvHo uaue, vem y paouonoeos. Y pa-
01010208 cpednsis umozogas oyenka ODPPM, oyenka cocmosHus HUNCHUX KOHEYHOCMel, OUeHKA SHePeemU4ecKux 3ampam, cmpecc npu KOHMakme u npo-
doadcumenbHOCMb Hazpy3Ku Obial 8bllle, HeM ) 2ACMPOIHMEPON0208, Y HOCACOHUX OUEHKA Ha2PY3KU HA NO360HOYHUK Oblia ebiule, vem y paduonoeos (p < 0,05).
Oczpanuvenue uccaedosanus. B smom uccaedosanuu ncuxonoeuveckue QaKmopnl, 6AUSIOUUE HA COCMOSHUE ONOPHO-08U2AMENbHO0 ANNAPAMA, He UCCAe00-
8anuch.

Baxarouenue. Y paouonozoe wacmoma nopajceHuli ONOPHO-08U2amensHo2o annapama (60ab 6 naewax u pykax) 0biaa evluie, Yem y eacmpoIHmMepPoa0208
(6epxHuil u HuNCHUi omdenst n0360HOUHUKA). C YUEMOM BAUSHUS IP2OHOMUHMECKUX HAKMOPO8 PUCKA HA IMU HAPYUIEHUS. HA pabouem Mecme npeocmasnsiemcs
YenecooBpasHbiM paspabomame 3p2OHOMUHEcKUe Mepol 045 CHUNCEHUS. (PAKMOpo8 pUCKa NPOPeccUoHanbHoil essmeabHOCm.

Karoueevte caosa: OP20HOMUKA,; 2ACMPOIHMEPOA0cU, HAPYUEHUA onopHo—()sueame/thoeo annapama, paduoxmeu

Cobarodenue smuueckux cmandapmos. [Ipomokon uccaedosanus 6vi1 ymeepaucoén Imuueckum komumemom HUpanckoeo ynusepcumema meouyuHCKUX Hayk
u 30pasooxparenusi (Koo: IR IUMS.FMD.REC. 1398.060).
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Introduction

Work-related Musculoskeletal Disorders (WRMSDs) are
common occupational health problems [1] and affect the health
of workers, the health system, and bring economic and social
costs [2].

Musculoskeletal disorders are multifactorial and except
for socio-demographic factors (age, gender, Body Mass Index
(BMI), physical activity, smoking/drinking, systemic illness),
psychological factors, and ergonomic factors in the workplace,
are also effective in causing them among workers all over the
world [3—8].

WRMSDs have been reported by most healthcare providers
such as ultra-sonographers, surgeons, interventional radiologists,
and other physicians because their work activities put them at risk
for conditions [9—13].

WRMSDs have a high prevalence among gastroenterologists
compared to other physicians who do not perform the procedure.
Several studies have reported the prevalence of these disease from
20% to 89% and the most disorders were seen in the thumbs,
wrists, neck, and low back regions [14—20].

Except for gastroenterologists, other physicians such as
sonographers are also at risk of work-related musculoskeletal
injuries and disorders. Several studies have reported a high
prevalence of WRMSDs among sonographers. In a study
conducted in Canada and the USA, its prevalence reached up to
90% and ranged from 63—98% in a Europe study [19, 20].

Based on those as mentioned before, WRMSDs are very
common among radiologists and gastroenterologist, but in
most studies on the prevalence of MSDs, only one group of
physicians has been evaluated and no comparison has been
done between physicians in different wards. In addition, despite
similar ergonomic risk factors such as over-use of some muscle
groups, awkward posture, and repetitive motions, one of the
differences between the working conditions of these two groups
is that radiologists spend most of their working time in a sitting
position, while gastroenterologists often perform procedures in a
standing position [21, 22]. Hence, it is important to determine the
prevalence of WRMSDs in these two groups in terms of ergonomic
interventions to be made.

Therefore, due to the high prevalence of MSDs and the
presence of similar ergonomic risk factors among radiologists and
gastroenterologist, this study aimed to compare the prevalence of
MSDs and ergonomic risk factors in these two groups of physicians
to reduce these risk factors.

Material and Methods

This descriptive study was conducted on all radiologists and
gastroenterologists at the 5 University and teaching hospitals in
Tehran from March- December 2019. Inclusion criteria included:
having at least one year of work experience without an extra job,
no history of bone fracture, neurodegenerative disease, major
surgery, rheumatic or specific musculoskeletal disorders, or renal
or liver failure. Based on these criteria, out of 385 doctors working
in these 5 hospitals, 180 gastroenterologists and 180 radiologists
were included in the study. Written informed consent was obtained
from each participant before study entry. The study protocol was
reviewed and approved by the ethics committee (code: IR.IUMS.
FMD.REC.1398.060). Participants information was obtained
from interviews; the first part of the interview included general
information such as age, gender, marital status, BMI, and history
of underlying diseases.

The second part of the interview included occupational
information such as job title (gastroenterologist or radiologist),
work experience, daily and weekly working hours, and shift work
status.

Tools. In this study, the prevalence of musculoskeletal
symptoms was first examined using the Nordic questionnaire by
an occupational medicine resident.

The Nordic Musculoskeletal Questionnaire (NMQ) was
developed from a project funded by the Nordic Council of
Ministers [23].

This questionnaire was designed to develop a standardized
questionnaire methodology that allows comparison of the
low back, neck, shoulder, and general complaints for use in
epidemiological studies. The tool was not developed for clinical
diagnosis. It can be used as a questionnaire or interview tool [23].

The NMQ has been used in several studies for evaluating
musculoskeletal problems, including computer and call center
workers [24], car drivers [25], coopers in the whisky industry [26],
and forestry workers [27].

Previous studies reported that the NMQ is a sensitive,
repeatable, and useful tool for screening and surveillance. To
estimate and evaluate the ergonomic risk factors in each of these
physicians, Workplace Ergonomic Risk Assessment (WERA)
method was used. WERA is an observational tool developed
to screen the working task quickly for exposure to physical risk
factors associated with WRMSDs [28].

The WERA tool involves six physical risk factors: posture,
repetition, forcefulness, vibration, contact stress, and task
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Table 1| / Tabauma 1

Comparison demographic characteristics among the radiologist and gastroenterologist
CpasHenue 1eMorpagpuyecKux XapakTepUCTHK PAIHOJIOra  FACTPOIHTEPOJIOTA

. . Gastroenterologists Radiologist
Demographic variables TactpoanTeposor Pamuonor P
Jlemorpaduyeckue nepemMeHHble n=180 n=180

Age (year) / Bospacr (yiet), Mean = SD 48.25 + 6.80 49.00 £+ 6.30 0.471
‘Work experience (year) / Tpynosoii crax (sier), Mean £ SD 18.82 £ 6.50 22.50 £ 5.00 0.179
Body Mass Index (kg/m?) / Unnekc maccwl Tenia (kr/m?), Mean = SD 25.09 +2.63 23.20 £ 1.04 0.392
Daily work (hours) / [IponomkurensHocTs pabouero aust (1), Mean = SD 7.18 £2.69 6.15+3.20 0.388
Weekly work (hours) / [TponosskurensHocTh paboueii Henenu (1), Mean = SD 41.62 £ 1.05 38.13 £2.65 0.193
Gender: / Ioxn:

Male / Myxckoii, 1 (%) 130 (72.5) 126 (70) 0.467

Female / Kewnckuii, n (%) 50 (27.5) 54 (30) 0.467
Marital status: / CemeitHoe TIOJIOXEHKE:

Single / Onunokuii, n (%) 23 (12.5) 32 (17.5) 0.314

Married / B 6pake, n (%) 157 (87.5) 148 (82.5) 0.314
Smoking: / Kypenue:

Smoker / Kypsitunii, 7 (%) 16 (8.75) 9(5) 0.376

Non smoker / Hekypsituuid, 7 (%) 164 (91.25) 171 (95) 0.376

Note: SD — Standard Deviation.
IMMpumeuanue. Mean + SD — cpenHee + craHmapTHOe OTKJIOHEHUE.

duration. Additionally, this tool covers the five main body regions:
the shoulder, wrist, back, neck, and leg. As stated by Rahman et
al. [28], the WERA tool has a scoring system and activity levels
that guide the level of risk and the need for action to conduct more
detailed assessments. The tool is a reliable and valid method for
examining ergonomic risk factors. The WERA tool can be used
without special equipment in any workspace without disrupting
the workforce [28].

Each of the doctors was observed by an ergonomist using the
WERA tool during their work and procedures. In addition, their
procedures were recorded using a camera, and then photographs
were re-evaluated for ergonomic risk factors by same ergonomist.

Statistical analysis. The study data were analyzed by SPSS
(Version 24). Data distribution was evaluated using Kolmogorov—
Smirnov test, which indicated the normal distribution of the
data (p>0.05). Therefore, parametric tests were used for analysis.
For quantitative data, the mean and standard deviation were
used. For qualitative data, frequency and percentage were used.
Independent sample 7-tests and Chi-Square tests were used to
analysis quantitative and qualitative data statistically. All statistical
tests’ results of less than 0.05 were considered meaningful.

Results

The study was performed on 360 specialist physicians (180
radiologists and 180 gastroenterologists). The mean age and work
experience were 50.20 (£7.20) years with a range of 35 to 68 and
16.63 (£ 7.28) years with a range of 4 to 30 years, respectively.
256 (71.11 %) physicians were male, 305 (84.72%) of them were
married, and the mean BMI of the participants was 25.5 (+ 2.34).
The average working hours per day were 6.68 (£ 1.77) (range
4 to 13 hours), and the average working hours per week were
39.08 (= 14.5) (range 20 to 90 hours). All participants had
shift work. Table 1 shows a comparison of the demographic
characteristics of physicians.

Comparison of musculoskeletal disorders in radiologists with
gastroenterologists. The frequency of musculoskeletal disorders
in radiologists and gastroenterologists is shown in Table 2. The
prevalence of shoulder (70% vs 36.66%; OR=4.03 (2.59—6.25);
p<0.001) and hand pain (45% vs 30%; OR=2.78 (1.80—4.31);

2<0.001) among radiologists was significantly higher than that
among gastroenterologists. In contrast, gastroenterologists had
a significantly higher prevalence of upper (65% vs 38.33%;
OR=2.98 (1.94—4.58); p<0.001) and lower back pain (67.2%
vs 49.44%; OR=2.55 (2.06—3.17); p<0.001) than radiologists.
There was no significant difference between the prevalence of
neck, elbow, hips/thigh, knee, and ankles/feet pain in the two
groups (p>0.05).

The mean final score obtained from the WERA tool and
comparison of WERA scores in two groups by risk factor. The mean
final score obtained from WERA was 40.35+2.44 in radiologists
and 35.7+3.93 in gastroenterologists, which was statistically
significant (»<0.001). A comparison of WERA scores by risk factor
is given in Table 3. The results of the WERA tool analysis showed
that the leg score, forceful score, contact stress, and task duration
in radiologists were higher than those in gastroenterologists.
The back score of gastroenterologists was higher than that of
radiologists, and these differences were statistically significant
(p<0.05).

The mean final score obtained from the WERA tool among
participants in the study based on the pain location. The WERA
final score was significantly higher in subjects with shoulder, wrist/
hand, and upper back pain. However, in participants who had
neck, elbow, lower back, hip/thigh, knee, and ankles/feet pain,
there was no statistically significant difference with subjects who
did not report these pains (p>0.05) (Table 4). Therefore, further
analyses were performed on hand, shoulder, and back pain.

Individual and occupational risk factors associated with
shoulder, hand, and upper back pain: The comparison of age, work
experience, height, weight, working hours per day, and working
hours per week between participants with and without shoulder,
hand, and upper back pain is shown in Table 5.

The average age and work experience were significantly higher
in subjects with shoulder and hand pain than in those without pain
(p<0.05). The only risk factor for upper back pain was the WERA
final score, and individual and occupational risk factors had no
statistically significant relationship (p>0.05) (Table 5).

Finally, we used logistic regression analysis to evaluate
the effect of confounding factors on shoulder and hand pain.
Multivariate logistic regression analysis revealed that the final

Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL ¢ Volume 103 ¢ Issue 1 * 2024

33



MEOMLMHA TPYOA

https://doi.org/10.47470/0016-9900-2024-103-1-31-37

CpaBHeHHE YaCTOThI HAPYIIEHHI OMIOPHO-BUTATEILHOIO ANNAPATA Y 00CIEI0BAHHBIX YIACTHHKOB 110 KPHTEPHIO

OpurnHanbHasi cratbsi

Table 2 / Tabnuma 2
Comparison of the frequency of musculoskeletal disorders among the participants in the study by Chi Square test

Muscloskletal diorders oo | T | 5 | oResme)
Hapyuienus onopHo-IBUraTe;IbHOIo annapara
n (%) n (%)
Neck pain / Bosb B o6nactu meun (n = 186) 96 (53.3) 90 (50) 0.263 (0.75-1.72) 1.14
Shoulders pain / bosb B o6nactu ey (n = 192) 126 (70) 66 (36.66) <0.001  4.03(2.59-6.25)
Elbows pain / Bosb B okTsix (n = 72) 34 (18.88) 40 (22.22) 0.217 0.81 (0.48—1.36)
Wrist/Hands pain / Boxb B kucrsax/pykax (n = 152) 98 (45) 54 (30) <0.001 2.78 (1.80—4.30)
Upper back pain / Bosib B BepxHem oTaesie no3soHoyHuka (n = 186) 69 (38.33) 117 (65) <0.001 2.98 (1.94—4.58)
Lower back pain / Bosib B HUxXHMX oT/enax no3soHouHuKa (1 = 210) 89 (49.44) 121 (67.2) <0.001 2.55(2.06—3.17)
Hips/thighs pain / Bosb B Tazo6enpenHoM cycrase/6Enpax (n = 30) 13(7.2) 17 (9.44) 0.223 1.33(0.63—2.84)
Knees pain / Bob B konensix (n = 72) 31(17.22) 41 (22.77) 0.094 1.41 (0.84-2.38)
Ankles/feet pain / Bosb B mmkonotkax/cTynHsx (n = 24) <10 (5.55) 14 (7.77) 0.192 1.45 (0.62—3.35)

Note: OR — Odds Ratio; CI — Confidence Interval.

IMpumeuanue. OR — orHomenue nancoB; Cl — moBepUTENbHBII UHTEPBAI.

Comparison of final score and risk factors by WERA by 7-test, Mean = SD
CpaBHeHue uToroBoii onenku gakropos pucka no OOPPM ¢ nomompio 7-tecta, Mean + SD

Table 3 / Ta6numa 3

Osuce:::a Radiologist / Pauosor Gastroenterologists / Tactpo3nteponorn J/
Total score / IMonHast oueHka 40.35+2.44 35.7+3.93 <0.001
Shoulder score / Onenka ey 4.00 + 1.01 4.0510.50 0.661
Wrist score / Ouenka Kucreit 4.60 = 0.50 4.67 £ 0.85 0.729
Back score / OtieHka mo3BoHOYHMKA 2.80+0.85 4.65+0.48 <0.001
Neck score / Onerka mmen 4.35+0.48 4.70 £ 0.51 0.152
Leg score / OuieHka HIXKHUX KOHEUHOCTEH 5.70 £ 0.44 4.00 £0.22 <0.001
Forceful score / Ouenka sHepreTuuecKux 3aTpar 3.40+0.5 2.67 £0.50 <0.001
Vibration / BuGparust 4.00 = 0.01 3.97 £0.15 0.428
Contact stress / Ctpecc npu KOHTaKTe 5.20+4.10 4.97 £0.15 0.002
Task duration / [1pogo/KUUTEILHOCTD HATPY3KHI 4.00 = 0.00 3.60 £ 0.42 0.002

Note: WERA — Workplace Ergonomic Risk Assessment; SD — Standard Deviation. Significance level is less than 0.05.
IIpumeuanue. 3nech 1 B Tads. 4: OOPPM — oLieHKa 9proHOMUYECKOro pricka Ha pabouyeM mecte; SD — cTaHIapTHOE OTKJIIOHEHHUE. YPOBEHb 3Ha-

yumocTu meHee 0,05.

Comparison of WERA final scores between study participants based on pain location by 7-test
CpaBnenue utoropoii ouenku ODPPM y 06cienoBaHHbIX 10 JOKAJIM3AIMHA 00JIM C UCNOJIb30BaHHEM T-TecTa

Table 4 / Tabnuua 4

WERA final score / Utorosas ouenka O9PPM

Pain location Mean + SD »
Jlokanu3anus 60m Yes/ lla ‘ No/ Her
Shoulder pain / Bosb B mieuax 3.90+ 39.71 3.40 £ 37.99 0.041
Neck pain / Bosb B o6nact mien 38.78 £ 3.37 38.75 £ 3.82 0.929
Elbows pain / Bosb B 10KTSIX 38.85+3.54 38.33+£3.70 0.632
Wrist/Hands pain / Bosb B kuctsix/pykax 40.25 £ 3.27 37.51+3.33 0.002
Upper back pain / Bosib B BepxHeM oT/ese TT03BOHOYHUKA 39.57 £ 3.72 37.60 £ 3.43 0.032
Lower back pain / Boib B HUXKHEM OTI€E/E TO3BOHOYHUKA 38.74 + 3.82 37.10 £ 2.84 0.848
Hips/thighs pain / Boib B Ta3o6eapeHHbIX CycTaBax 40.00 £+ 2.88 38.58 + 3.50 0.233
Knees pain / Bonb B KoseHsix 40.30 = 2.90 38.35+3.60 0.087
Ankels/feet pain / Bojib B IIMKOJIOTKAX/CTYITHSIIX 40.00 £+ 2.90 38.66 £ 3.60 0.474

34

TMTMEHA U CAHUTAPUS » Tom 103 ¢ N2 1 « 2024



https://doi.org/10.47470/0016-9900-2024-103-1-31-37

OCCUPATIONAL HEALTH

Original article

Table 5 / Tabauuma 5

Personal and occupational risk factors for shoulder, hand and back pain by T-test
ITepcoHaibHble ¥ IPOU3BOACTBEHHBIE (DAKTOPHI PUCKA /15 OOJIM B IJI€YAX, PYKAX U O3BOHOYHHUKE

IokazaTenn Shoulder Bpain / Boab B nuieye Hand pain / Bouis B pyke Back pain / Bosb B no3BoHouHuKe
Index Yes / Jla ‘ No / Her ‘ P Yes / Jla ‘ No / Her ‘ P Yes / Jla ‘ No / Her ‘ P

Age (years) / Bospacr (Jiet) 474+58 525+74 0.005 47.1+x64 539%x63 <0.001 479+73 51.9+£6.7 0.188
Work experience (years) 13.8+6.1 193%+7.7 0.007 13.1+63 208*6.5 <0.001 156*x75 18.0%x7.2 0.265
TpynoBoii cTax (J1et)
Height (cm) / Inuna tena (cm) 173.8+7.7 173.8%+7.7 0.821 1739%+7.8 173.1+£6.6 0.683 1729+7.4 1745+7.0 0.477
Weight(kg) / Macca tena (kr) 750%+79 783+11.4 0349 76.7%£9.5 77.3+£10.4 0.867 77.8+£28 77.3x1.8 0.916
Daily work hours 64=+1.1 69+22 0322 66=*1.8 69+1.7 0.924 6.1+1.7 6618 0941
[TponoKuTeTbHOCTL pabovero IHs
Weekly work hours 386+ 11.1 395+17.8 0.851 38.6+21 396%+24 0.732 384+53 399+35 0.634
[MponomxuTenbHOCTb paboyeit
Heenn

N o te: Significance level is less than 0.05.
I[IpumeuaHue. YpoBeHb 3HaunMoctu MeHee 0,05.

WERA score is an independent factor in causing shoulder pain
(OR = 1.7; 95% CI: 1.6—1.9; p=0.008) and hand pain (OR=1.27;
95% CI: 1.04—1.54; p=0.012).

Discussion

This study was performed on 360 specialist physicians
(180 radiologists and 180 gastroenterologists) and compared
ergonomic risk factors and the prevalence of WRMSDs among
radiologists with gastroenterologists. Our study showed that
WRMSDs had a relatively high prevalence among radiologists and
gastroenterologists. The Gastroenterologists had a significantly
higher prevalence of upper and lower back pain than radiologists,
and the prevalence of shoulder and hand pain among radiologists
wassignificantlyhigherthanamonggastroenterologists. According
to the participants> mean age (50 years) and work experience
(16 years), the study population is middle-aged and experienced.
Therefore, their occupational exposure to ergonomic risk factors
is enough to confidently link musculoskeletal disorders to work.
Ergonomic risk factors in the workplace, such as forced repetitive
tasks, prolonged non-neutral postures, awkward posture, high
pressure, and poor tool design, expose physicians to MSDs. In
particular, procedural physicians and surgeons are at high risk
for WRMSDs, which may be life-threatening and affect the
quality and quantity of patient care [29]. Prolonged awkward
postures, repetition, contact stress, and vibration as cumulative
trauma are risk factors for WRMSDs [30]. Endoscopy and
sonography procedures involve many of these risk factors, with
some other specific ones. Vibrations, prolonged sitting and
standing with few opportunities for rest, over-use of some muscle
groups, excessive force, awkward posture, repetitive motions,
and weight of equipment are ergonomic risk factors for the
development of MSDs in these physicians [21, 22]. Specifically,
gastroenterologists push, pull, and torque the insertion tube in
awkward postures, with repeated pinching or gripping of the
endoscope [31].

In our study, gastroenterologists had a significantly higher
prevalence of upper and lower back pain than radiologists. In
a study of endoscopists by Ridtitid et al., upper and lower back
pain was the most common musculoskeletal disorder [16].
Other studies among endoscopists have reported back pain as
a common disorder [32]. In a study by Kuwabara T. in Japan,
190 endoscopists were studied, with the most common pain
sites in the back, neck, right shoulder, and left thumb [33].
Based on previous studies, gender, seniority, awkward
posture, and endoscopy- maneuvers such as torqueing during
the endoscopy procedures, high procedure volume, and

prolonged duration of endoscopy, are known as risk factors for
musculoskeletal disorders in endoscopists [14—18, 32—36]. Also,
new diagnostic and therapeutic endoscopic procedures such as
endoscopic submucosal dissection (ESD), enteroscopy, and
endoscopic ultrasound (EUS), may prone endoscopists to a
higher prevalence of MSDs than previously reported [16, 17, 37].
In this study, we found that specific ergonomic risk factors
based on WERA significantly impact the prevalence of
musculoskeletal symptoms. The WERA final score was
significantly higher in subjects with shoulder, wrist/hand, and
upper back pain and was an independent factor in causing
shoulder and hand pain. The mean final score obtained from
WERA was significantly higher in radiologists. In radiologists,
poor and improper posture and position include wrist flexion
and extension, twisting or extension of the neck, twisting
and flexion of the trunk, reaching, and arm abduction [38].
The prevalence of shoulder and hand pain among radiologists
was significantly higher than among gastroenterologists. In
the study by Evance et al., the most common musculoskeletal
disorder among sonographers was shoulder pain (90%), and
more than half (54%) reported hand and wrist pain [39]. Also,
a study by Al Mubarek et al. reported that the prevalence of
shoulder and neck pain among sonographers was 65% and
57 % respectively [40]. The present study’s findings are also
consistent with the results of a study conducted by Peik et al.
among ultrasound specialists, which reported a high prevalence
of shoulder and neck pain [41].

A study by Village et al. found that sonographers spent 68% of
their working time with an abducted arm more than 30° and 63%
with shoulders rotated more than 30°, indicating that ultrasound
specialists spend much time in a static and unsupported position,
which is associated with pressure on the neck and upper limb
muscles and associated symptoms [42].

However, some studies have shown that low back pain had
a high prevalence among radiologists. In 2018, Parikh et al. [43]
showed that approximately one-third of radiologists or radiation
oncologists experienced lower back pain and Seidel and
Krupinski [44] showed that more than fifty percent of all
participating radiologists had neck or lower back pain at least once
a week. The prolonged computer uses and long hours spent sitting
at a computer workstation may be risk factors for low back pain in
radiologists [45—48]. This is the first study to compare ergonomic
risk factors and the prevalence of WRMSDs among sonographers
and gastroenterologists. One of the strengths of the study was the
use of the WERA method to evaluate ergonomic risk factors in
the workplace by an ergonomist. However, despite these strengths,
the present study has some limitations. First, this study was a
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cross-sectional survey; therefore, causality could not be assessed
directly. Second, the musculoskeletal symptoms were self-reported
and it may also introduce bias such as those who experienced
musculoskeletal symptoms were more likely to respond than those
who did not. In addition, psychosocial factors were not included.
So we recommend that cohort studies be performed to evaluate
the study population over time and to examine other risk factors
associated with musculoskeletal disorders.

OpuvrvHaneHasi cratbs

Conclusion

WRMSDs had a relatively high prevalence among radiologists

(shoulder and hand pain) and gastroenterologists (upper and
lower back). Due to the impact of ergonomic risk factors on
these disorders in the workplace, ergonomic interventions and
increasing the awareness should be implemented to reduce these
risk factors in occupational settings.
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