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ABSTRACT

Introduction: Dentistry is considered a highly stressful profession due to its nature, placing dentists at
an increased risk of occupational burnout and musculoskeletal disorders. This study aimed to investigate
stress, occupational burnout, and musculoskeletal discomfort among dentists, as well as the role of
ergonomics in reducing these problems.

Material and Methods: This study is a systematic review of articles published from 2000 to March
2025 in three databases: Scopus, Web of Science, and PubMed. The inclusion criteria required original
research in English—experimental, observational, or conference-based—addressing both the prevalence
of occupational stress, burnout, and/or WMSD in dentists and the impact of ergonomic interventions.
Unrelated articles, review papers, books, letters to the editor, and book chapters were excluded.

Results: Out of 366 identified articles, 28 met the inclusion criteria. The most frequently reported
discomforts were in the neck, lower back, shoulders, wrists, upper back, forearms, and arms, respectively.
Dentists with a higher risk of occupational burnout reported more health complaints, and patient
care was identified as the main source of stress. Moreover, the use of ergonomic aids—such as dental
magnification loupes, optimized hand tool designs, and prismatic glasses—played a significant role in
reducing musculoskeletal discomfort among dentists.

Conclusion: Stress, burnout, and musculoskeletal disorders are common challengesin the dental profession.
Strong evidence supports the effectiveness of ergonomic interventions in reducing the physical burden
of these problems; however, implementation faces barriers such as high costs and insufficient training.
Therefore, it is recommended that ergonomic principles and the use of assistive tools be integrated as
essential components of dental education curricula and ongoing professional development programs.

Keywords: Occupational stress, Job burnout, Musculoskeletal discomfort, Dentists, Prismatic spectacles,
Dental loupes.
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1. INTRODUCTION

Ergonomics, as a discipline dedicated to
optimizing human-system interactions, plays a
pivotal role in safeguarding health, enhancing
productivity, and improving occupational
performance. In high-demand professions such as
dentistry, the physical and psychological demands
of clinical work are considerable, often resulting
in occupational stress, burnout, and work-related
musculoskeletal discomfort (WMSD). These
outcomes compromise both the physical and
mental well-being of practitioners and may reduce
service quality, efficiency, and career longevity. The
prevalence of WMSD among dentists is particularly
high, with the neck, back, shoulders, and wrists
being the most frequently affected anatomical sites.
Sustained static postures, repetitive fine motor
movements, and suboptimal visual ergonomics
contribute to cumulative musculoskeletal strain.
Concurrently, the psychosocial pressures of
precision work, patient management, and financial
constraints can precipitate chronic occupational
stress and burnout. The World Health Organization
has recognized occupational stress as a global
health epidemic, while WMSD remains among
the most common occupational health problems
worldwide. Although ergonomic interventions—
such as magnification loupes, prismatic glasses,
optimally designed dental chairs, and adaptive
hand instruments—have been proposed to mitigate
these risks, the evidence base for their effectiveness
is fragmented. Few reviews have systematically
integrated findings on the prevalence of
occupational stress, burnout, and musculoskeletal
discomfort in dentistry alongside the documented
impact of ergonomic solutions. This knowledge gap
has implications for dental education, policy, and
workplace design, where targeted strategies could
substantially improve practitioner health outcomes.

2. MATERIAL AND METHODS

A systematic review was  conducted
in accordance with PRISMA guidelines,
encompassing publications from January 2000 to
March 2025 indexed in PubMed, Scopus, and Web
of Science. Two independent reviewers applied a
predefined search strategy combining terms related
to ergonomics, stress, burnout, discomfort, and
dentistry. The inclusion criteria required original
research in English—experimental, observational,
or conference-based—addressing both  the
prevalence of occupational stress, burnout, and/
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or WMSD in dentists and the impact of ergonomic
interventions. The methodological quality of
the included studies was appraised using the
Joanna Briggs Institute (JBI) checklist, with most
studies demonstrating high methodological rigor.
Exclusion criteria removed review articles, books,
theses, letters, and studies outside the topic scope
or lacking full-text access. The screening process
reduced 366 initial records to 28 eligible studies.
Data extracted from each study included authorship,
year, country, study design, population, measured
parameters or interventions, and key findings.
Quality appraisal focused on methodological rigor,
measurement validity, and clarity of ergonomic
definitions. Results were synthesized descriptively,
enabling identification of recurrent patterns in
prevalence, risk factors, and intervention outcomes.

3. RESULTS AND DISCUSSION

Across the reviewed studies, WMSD were
reported by the majority of dentists, with lifetime
prevalence estimates often exceeding 80%. The
neck consistently emerged as the most affected
region, followed by the lower back, shoulders,
upper back, wrists, and forearms. Short-term
(seven-day) prevalence was generally highest
for lower back discomfort, while long-term
(12-month) prevalence was highest for neck pain.
Work-related musculoskeletal problems often
result from a mix of personal habits, job demands,
and the work environment. Theyre more
common among women, older professionals,
and those carrying extra weight. Spending long
hours at the chair, seeing a high number of
patients, and handling physically demanding
tasks like extractions can add considerable strain.
Poor posture habits, skipping self-care, and not
staying physically active also make the body more
vulnerable. On top of that, using chairs that don't
fit the body well or working at stations that aren’t
set up properly can put extra pressure on muscles
and joints, increasing the risk of pain and injury.
Stress levels among dentists were high regardless
of gender or age. The transition from preclinical
to clinical training was a significant stressor for
students, with patient care responsibilities cited as
the main cause. Private-sector dentists reported
greater financial stress than public-sector
counterparts. Burnout was strongly associated
with increased health complaints and unhealthy
coping behaviors such as reduced physical activity
and poor dietary habits.
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Impact of Ergonomic Interventions

« Magnification Loupes: Consistently reduced
musculoskeletal discomfort in the neck, shoulders,
and back; improved posture; and enhanced visual
precision. Barriers to adoption included cost and
insufficient training during dental education.

o Prismatic Glasses: Reduced neck flexion
angles, alleviated discomfort in the neck, back,
and shoulders, and improved posture without
compromising procedural accuracy.

o Adaptive Hand Instruments: Ergonomic
handle designs and sheaths reduced muscle activity,
fatigue, and discomfort, particularly in the wrists
and forearms, while maintaining tactile feedback.

» Workstation Modifications: Adjustments such
as body supports and optimized chair positioning
improved posture, reduced fatigue, and increased
productivity.

The high prevalence of WMSD in dentistry
reflects the combined effects of biomechanical
strain, psychosocial pressures, and suboptimal
ergonomic environments. The predominance of
neck and back discomfort highlights the influence
of sustained static posture and forward head
flexion during clinical tasks. Socio-behavioral
factors—including limited ergonomic awareness
and insufficient preventive training—compound
the problem. The reviewed evidence underscores
those ergonomic devices and interventions can
yield meaningful reductions in musculoskeletal
discomfort, particularly when integrated into daily
practice. Magnification loupes and prismatic glasses
address visual and postural ergonomics, while
adaptive hand instruments reduce localized strain in
the hands and forearms. However, implementation
barriers such as cost, resistance to change, and

Journal of Health and Safety at Work 2026; 16(1)

inadequate instruction during professional training
must be addressed to maximize uptake. From a
psychological perspective, occupational stress and
burnout in dentistry are intertwined with physical
strain. Ergonomic improvements may therefore
have dual benefits—reducing biomechanical loads
and indirectly alleviating psychological stressors
by enhancing comfort and efficiency. Nevertheless,
most existing studies are cross-sectional, limiting
causal inference, and long-term evaluations of
ergonomic interventions are scarce.

4. CONCLUSIONS

This review establishes that WMSD,
occupational stress, and burnout are pervasive
among dentists globally, with the neck, back, and
shoulders most frequently affected. Ergonomic
interventions—including magnification loupes,
prismatic glasses, adaptive hand instruments,
and workstation modifications—demonstrate
significant potential to reduce musculoskeletal
discomfort and improve practitioner well-being.

Key recommendations include:

« Incorporating ergonomic training and device
use into dental curricula to build preventive habits
early.

« Reducing financial barriers to ergonomic
device adoption through institutional procurement
or subsidies.

» Conducting longitudinal studies to assess the
sustained impact of ergonomic interventions on
both physical and psychological outcomes.

« Promoting integrated interventions
that combine ergonomic, organizational, and
psychosocial strategies to address the multifactorial
nature of WMSD and burnout in dentistry.

215



https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

PRG-PIB Oilaiwo 11660 )l /) aylads /14 sla )5 oyl § Cabvlsgy aslibing

39 SN — SISl G 15 g (b (FOgw B ¢ ki o g (w3 99
Sopllis (5 59 30 axflbae S T SalS 43 (wgigF 3 il g IS cyIwid

T GOLT Jow (Ao (e 631500 il y95 ply e (e 63 i 51 S (5 1 anbld
é.m].: ‘5513 olKisls o .Ia.\;u F) (5”“‘""&'9«) Pﬂl‘ oéS.«.ijj.) 4L®M5m )| Lg).a.im.u 9 ‘5.\.6.3“ LgLa.a)‘ uLﬂ.d;u ;)A‘
Olrl Ol 8 e stige St
Ol el o i dupls (S pole olRiils  iesl 5 Cobilags 0aSiiils IS tasl g (gl > Cadlagy cwdige 095"
Ol Gl il (S pole oSl g gmmitils Dlasiod azeS”

VE /NI opds D E TV 28l s

oxin =

A P 0 1) (SEg as g 0ad Cgume oyl ks> (Jad Coale Lo 4 (Shp plais aeniie
9 (b (98 eyl (o) o L aslllae (pl s oo )18 (e (Sl (6 5 (s (Sog b VU
e oy plol S eyl RIS 5 _sagisS | i g (S s 0 s Sl (gl s
603100lL aws o YoTD Loyle B Yoo Jlu 5loads piiie OV 5 aeplls 1500 G dllie ol 1y 09
7S ol 1S i Jrol DY e Jolis Sllllas 9,9 ;Las .ol PubMed 4 Scopuse Web of Science
5 OSSRl 5o (Dl SlSul Gla gl 5 (s (Fogusd oyl gy & o5 05 (2lRsles] 5
L oVlie Jold zg,5 (slajlne bidgs oo (555 (oSl ()5 4 g ai3lo Loy GpalS o cagisS | ik
g QUS| iy (saez g e 4 40l oL (55950 Vs cdad eyl 500

oo 155 (sl i o i ol (i s it alllne s fy i VA ook bl llia Y57 JLon 51 :Lmasily
SELROMS rizean 292 93k g dels oS (Vb oS (ks iamd o aild oS (35 (Al by je i 0
oot cebel lons 31 Sl 505l (6 ity odlow SIS iyl )8 id Soguyd oVl Jlas 5 yme yo 4
Gt (b (s 0uiiS S5 glacg) wiile «SoogisS )l sla il 5l esliul el 2 ogdle 39 oyl ke
Ll pnhs o (las Sl Gla sl 2alS )3 (sote G5 15 5800 GlaSis 5 (s slo)ll
algd (Shy s Jad o wls slagilly jf (Dlae SISl (ol g (Lid (Sogm 3 oyl 16 5 dzeid
Oz (Moo b bl sy el o 992 e 0l (5053 )b alS 0 Siongiss )| SNSe 9o (A5 5l (558
Sl sl sl gy 5 (o355l Sl Gaiel 99 (50 dpogi el ol azlye (JSU (Sj0al 5 VL a0
29b onlouiS pglie (had > dxwgs 9 (S S (guyd sladeli 10 (63972 j2 S Dlyieds (( SoS

gt sl o U0 5y s e, US| il s S A5 i 153NS OO0l 2=
s/

asalehi529@gmail. com .35 Jgtumn sdinm g5 (Scsig yS| Cay #


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

g g0 038 (S juilais

Jole (Sapilais @m0 (Jad oyl LS o
Ol Se 4 &S adl oo (Jid (Sogud S0 mre
S8 &8ly 50 (1) Cawl oals baws )0 seges Cubilags
S5 Sl ol e 5 St sl 545
2 il ) G2 e Sl e 5 able
(V) 298 (ol (Sogu)d 4 e Wl oo Gloj )35
ot wslid glaasSly 5l (o rd (Sogm b
5 (1) cul Jois b dadye gbojlid 4y s Ll
U a8 el [l Jolge ay Sae Yol (Seuly
29l polae B 13 9 38 (Jgys wlie uals
1 5l anlllne Sy gl (V) el iy bl
Qs dw 5 HGH lais aS cul eo,S )18 1)
Coibgn 5 (/) F) Coased e (/¥ +) ible Sius
OF) s Jod Sogw,d o (LYY) 60,8

B b o ol (Supd slayeste (B)b
Ol &S (Gge 50 WS 0)ls 08 Sy, lad wllys o
Ol st 0 5 s 3 Bros bl il bl g Lad
Soxdy (pl 4l 50 g 0ed e Sbml (oS 5ol
I R B R I e e
=Ll ol 98 waled )3 005 o0 e ae
OS] gyl pglss by d9doe (S 80 4
A0 Oyle (V1) W3S (o0 590 9l 50 (e S
sy IS e (Sesd ol oo Joles g
i Sl sla il o el Slge
G b ool opl 0gd Jolae 5 boygail «dlae o
WS (oo jop 3 b LS 0 (St (AT D90
ol Sladss jledel Cavs a4 wls isren (VF)
Lyls g 6,5 ylys [bls 4 K0 50lais a5 seaw
55 495 S sliosl 5 oy LS ey (S
Ll Jo (595 )5 b (Jad (Sogusp Bl 5 wigio
3eolawl Ko Gk 51 (VD) cwnl i Sl @
(7)) Seagist )| sl Jaro wile Sagis? )| sla, 1]
@S sl AN (6580 laSaps

Py Sen b oeSanl wog Jold Sapolas

Py

doddo =

JAS 1, plpies |, bl ccuhage e ol
b by o By &5 - slezrl 5 (g, oo
@ Slyy cblage 5y crl 5l cwl 00,57 G pas - Sl
ol 5 b o3 el i ysme ) 2 e
WS (oo Wl andlr gual )5 5 ol 5o (oolel a8
Sloy Sodlo 2 Fge Jeloe 4 4z g8 ozl cnl yo (1)
S le b o (Jid (F3gujd g el ohgn
Cedls ailsi oo Lolse ol 45 Lz ol (gl 35 Capan
(V) s 8 56 cow | ol 8l

3 55 it LS e, o (id i
Sl (ogllasl gulul 5 (50528 sla STy gl oo
Lo lly b Lid bl & wiS s 3 Sloj oS
ol sl il Jlssen Jels 05 glajls | sule
oz Wi Gep a4 e Al (Sialeal
B oy ST dgam (S polar (F) 095 Sy 4
Npes @y (b ool 5l abbanag glaysas o
Sl (G anwg oo Gl yeiS o ol nl s
odls i)l8 sl 5 cdl ol 2l lejle () el
5L e o slans 51 /E e Jole oyl 45 o
Y la b o 428yl o)l slags, 5 7FA
36,5 395 Ol VYO Jolro g03)) Cewl 005y YV F
(0) (Ul yo Xy o,Llis BIY 090> (glay 3o

Bl Jele 51 oS (Sbiphis he ool o
S Sy a8, nl wiz a0 39) (o0 Jled 4 [ i
gzl cdeay ol 0lms Ll (9) o)l ol ke
lagleys il (bl 5 (K58 (slyom il Jole L
35 hlag sleslaul pleys oy og (SYsb wosuamn
e 5SSl 5 ey (6l o gl 5
L 2Kl 0 S orhae llen b3y
OBbRolEs plee 50 (uyp S IS (o0 4
ol oDle b 75 a5 ol i il coger
5500 adllas S bl pzmen (V) AiSS o dye |
T LSRRV /A L W SSCH IR B 0

@y 5o Jele ol Copanl 1 LA) wingy Jid Loy

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

sz sl
¢ Pubmed Search Strategy:

((((“Ergonomic”) OR (“Ergonomics”)) OR
(“Human factors”) AND (Y- - »:Y~Y&[pdat] )
AND ((((((((“Burnout”) OR (“Exhaustion”)) OR
(“Endurance”)) OR (“Stress”)) OR (“Anxiety”)) OR
(“Tension”)) OR (“Pressure”)) OR (“Discomfort”)
AND (Y- - -:Y - Yo[pdatl))) AND ((“Dentist”) OR
(“Dental”y AND (Y-« -:Y - Yo[pdatl))

v" Founded: \YA

¢ Scopus Search Strategy:

( TITLE-ABS-KEY ( “Ergonomic” OR
“Ergonomics” OR “Human factors” ) AND
PUBYEAR > Y444 AND PUBYEAR < Y-Yf
) AND ( TITLE-ABS-KEY ( “Burnout” OR
“Exhaustion” OR “Endurance” OR “Stress” OR
“Anxiety” OR “Tension” OR “Pressure” OR
“Discomfort” ) AND PUBYEAR > Y444 AND
PUBYEAR < Y-Y# ) AND ( TITLE-ABS-KEY (
“Dentist” OR “Dental” ) AND PUBYEAR > Y444
AND PUBYEAR < Y-Yf?)

v" Founded: \YY
% Web of Science:

(“Ergonomic” OR “Ergonomics” OR “Human
factors”) AND (“Burnout” OR “Exhaustion”
OR “Endurance” OR “Stress” OR “Anxiety” OR
“Tension” OR “Pressure” OR “Discomfort”) AND
(“Dentist” OR “Dental”)

v" Founded: 6%

oY g;,o;,f&@)-)/
Slalllas g3l by plSowisl 5 Gliebol jolases;
3eslaiwl L ocoasS ww bale Sbjyl ol o)l
ey Llsr awwde ol bl cendSe

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

0hBes g Cids (5 asbld

(VY V) SeogioS ) gws slaylpl 9 (Vo) >y
g ooly uals |) SMae- Sl slo o)l wilgs oo
S (6 St Loyl 59 5

@ azg Coeal g YL po oud S35 )lge 4 axgi b
— Sl gla gl (dad (Fogu b o Jad oyl
O gy pol adlllas (K05 lads jo SMac
- ISl VS alS s SeegisSl sl oyl
ayaz 5 b @dly 5 ol atigs Julse ol 5 Dlae
23l g @S o ez ge Slagls 5 gadge Cuvenl
el 00l ploil WS () oS

Mooey =
bl a5 el aie a5 500 Ky aslllas (]
Preferred Reporting Items for Systematic Josll g
ods plxil (PRISMA) Reviews and Meta-Analyses
e onl 05 oo S95m Al el 5o 69,50, 5l
SR 3 979w (Gehod ol Sy (ng Jul
wsbglole 5 @35 b)) ol )0 9 e b

(YY) ool ol ol 5205 L ol ya leSlLo|

lools (g )5 lpoz 5 st (3Tl
onle LY el Jlo Slej o5l yo aslllas oyl
xS ol gz g Glnlas ‘nl.?d\ ARAIN
Sygin ool sloll bl § gulds olls
OYle 28L 6l 08 e Slaass o slacl
Scopus PubMed ,cae Sledbl aolSL 5l cdas o
Bao 90 Liwl, ol jo .o eolaxu! Web of Science
il yasiive (g3.dS SllS 5l eolaxwl L (S.P) 5 (AM)
ol plxl ole Sledbl glaoll jo 1) g2 giwn>
9 6..\*9‘:[.'4.‘ R ‘d.a.‘;m 99 Jad..)y 92 g ral.?u‘
795 Sl S (o e 1) g5 (505
Ajl)‘ wg.u \ Jj..\} )Q )35..\.0 LS’LC)UQ‘ 6Lhol§.>la )o

R PR

PIA


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

lal 9 wus EndNote XA l58le 5 o)l o Sledlbsl
AM iz 90wy a5 50 0l Bds (61,5 DYl
WYlie 008 g plgie (o) b o JEas j5boas SP
230,8 Jlst za 5 0905 sjlme wluly 1) g
Qidgel dalllas ) @Ylae JolS yie 3aco 99 1yl (oo
b yo e 0928 (o yoeod 50 )T ol (20 057 (VL
sl cillae dsdlas 4 09,5 sl lre L L wisgs
45 2 (YKh) ipgh [Sep ((puzren 2ol Bis>
w0 ) g ep |y Bie 50 ples SN
oals ool lad VS o eols gl miul 5 (6,52
S50 allie j2 com s s la s sum B )0 ol
oy pb Jold gulS Sledlbol 5 285 )15 (o) 2
Slslasds g oadpll Slaladl by (6,50 5l0il sl el

IRV WEL e S RO CPN PR W Ed

b adl =
3 Shas- SIS gl gl g Jad Soguwd
OMSio () ol jo 0gied )| nii g ) h g lads
S pllae cnl ool @ll Y Joam o wslaisls
O D B 0gs (6,155 Judo 4 dllae VOO olass
Lo yel Jdo a4 alas VPV deoaS> g (pglie o)y
o ade @ alie YY copl poogdle s 5 Bis oy
o 009 b el b i g9 ¢ JolS (e (40925 s
Alie YA ol jo 2ul Bl (JulS e axlllas )
A S@)ssals Sl Jolod g (o) 2 s

ol 5o 1) eabcdl olllas ayje VSO
Sldlas olows u.,)...of 9 (i RO (o0 QLM.» Lme)lé
0392 aM)b YA 9 oy L» ‘Las)‘ 9 L.....JT LY .‘09.']0 w).bd.‘
Joy).o OM}M Yl olass u.uj.a.m...v (T ]
(\” Ji..u) S| 0092 Y-v¥f JLA-AJ Le

M9

rhio alllas gly (Joanna Briggs Institute — JBI)
Sl ezl caz Jolis Il ol (V) ol plol L
OB SIS 8 10 hogi ColaS )9 sl )lxe 905 a5
SrSoslul By 2l g gl s Lo
Slp ojlaibinl 5 soe slojlos 5l oolaiul agalse
0SS hgaa Jelse JS 5 ol sy porie
S oo 2l 1) bl laddos agiclio 33
28 owyp Sl 93 by Jitas jobay adlllas jo
Gy 5 con Gk 5l 2l el (S 3)l90 50
Sl Soge o aly O jgon Sl s s S el
St GMBI LB 5 ylons 5>l poe ©)90 )3 13 ¢l
W bad e dallas b L jasls a5 go)lee o
b )0 oo lg lllas coalS (IS jebay ol ous
03,90 1y o lre i1 Vlie el g 0 obs,l wgllae

(g ¥ Jgaz) &les )5

oo 45 59,5 (sl lre

9 7 oS ctagh Jeol Yl e
b bd (Sogmp il Gl o5 alle]
Syze 1y papplus o Mas- ISl o)k

Loy (Ol &jgoa) siil ools I3 o

Jissl delse ol 3 53l gz (SongisS )| Sl
il 00,5

b ST Y @

YeV0 ol bYeer Sbejosbe

anlllas 5l 79,5 slolre
s ot gog0 b Yo @

Alas JolS (e o yiwd pas @
(S DYlae ¢ laols Jols Sldlas glgil o

2 o Ay dals g daliy bl (SlS 5l i e

looosls uL.L?Uj CW/‘L;)X//L).C
Soll 0 g giens 3l sasliwsa Slallas

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

Azt Beale jlaal Slalsd Solxlllas
Sl glealil, e
(TFF =zluas)

0hBes g Cids (5 asbld

55 alae Fan
(V0 = alias)

Eyhy S5 aylpe s gl de =Y LB

(TN =zl

oS o laze bl 5y cYLE. i

r"‘.F‘.’ __gl_-,_,a]

Kl e b el ey e SV R
i S P |

dallloe gl L L LG i
(Y =alas)

il s n_'ni.:_-,lg Pty |
(TA =alaas)

anlllas ol 4o eolizul 5,50 PRISMA jloges 1) Jsi

o)lé BLT RN el aldlas &5F B J&&

11600 )lgy /) d)ladd /14 ala (5 (iasl § Cublagy aslilng

PPo


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

20252024 2023202220212020201920182017201620152013 201220102005 2002 2000
SR o

(V- YO-Y -+ o) Wi Ll i, oV S

ONES 5 il Ll dlas- ISl SIS ol
odd lolid Stan; (n i b (Sld plgreas plais
@ty WS )L, bl (uizran (1) Cul
Sl pglas )0 5 gad Cudlie 5 (G Cundy
09359 45 (6 ey (YY) wilails s Sdlac- Sl
008 b o sl by pals cel s
() 59 oo

ol 5 Sy Jlasial (r G5z lo el
s s>l 58 (TY) 6,5 el g (YA) SMwass
e (3 48LSN &S (s 5boay il il dlae- IS
(VD) 00,5 o0 gily Al o Jxl)b iolidla

— Sl (Sl g (b (Sogm b (dad il
oSS pals yo SHlac

b ol @ Gdbiptan op90 51 JET (Sly, e
oyl Shol Jole (5 yiage g Cal ol jo VL o il
(golamdl ox 4o .(YA) Wles S 55 )l lews 5l el |,
§ e ogar i oSipoliis Jlo eyt
(oimad (VF) Cuwl 00gy sdgo ise o el Lblen
S ] o sordine BLS ) ans oo plis Laazdly
ssbas Wl e g (T0) o)ls 0529 )57 Ul uals o
(F) ogd Hae Sl OV & e i
ey S GGl 4 cwl sols las eail

PP

2 e Sl Sloi i i 5 el
OBl 5l

S ae e olid eadelml Gldlas  ow,p
clo oMen 5l (K (e Sl sla b
ol 53 QBB Rl g (S olais Glgzeails (e
So0,88 lraslitin oy 4 Sldllas ool Jlex
SleMbl (5 y5lao cga (F7-Y1) 5,8 9 (YO-Y ) 7)
los,S oolitl  SMlac- Sul SV 4 by e
@ Bpolws jo 555 (Al r e (eires
JoS (YV-YF Y0 V7)) 08 2l Juls s
JV Y 08) als o(FF LYY LYA-Y- YE VP
25 oml (P YA LYP) Cans e ((FF-YE LYY
5 (YV) aelw «(YY ¥) YP) 508 (YL oYY YV ,V0)
Sdedidy ;0 a5 wl astiee (ol g ogdle .l (TH) 450
O oS Gmb g 095 S 4 DaeelisS
AV0) wilasle 1y (6,8 50

Hae- U] L2l s Jolae
(o ez 5l goane Julse (ol ol 5l
iz (YY) S Camdg ()5 ,L (o )5 Slelos
5 ooy cow llaw olows S able @ilale aalyo

3 OF) SawgisS )l (Sopalais Jao 5l colarul

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

(Sypiie sl Sie 5 g slalpl Ay Ak
hac- SISl glo ol palS o sege ii
(FV) 08 oo Ll 1805 o lass

o slo L]
adlas pas s dalpl Shb ae; o
s 6ol s (b g4 a5 Wl oS o pu
Ghae Zoad 5 (s Gl p eediee j5ba

0hBes g Cids (5 asbld

oo OLISS e oYL Ll Sogu,d s
s oire o aS S lais a4 s |y g i
Wlos )5 o)l wijls 18 sl (Jad (Fosm s

(YA)

oy sl
slaylpl sl eolauwl oS wes o plas caled
«(DMLs) glais oaiS S5 slacg aile Swagisd )|

onaib b (g ,loline joboas ady; ooy ;0 DMLS jl solal
O als cel bas e egee S5l (glad >
Jliz] gagos G850 lss 5l i lp VAF jaass
' 2o 03" ¢l DML 3l eoliciul .03ls |, DMLS l oolil
il 1any 55l b dglie yo 1) (APYEF) Slseil oo 2o
5 cadlye ogg «(ZRVXE) ' b SIS Gl T 5l e
DML .az23.5 1,3 APV ' 2o oagisS )l 5 (40) "o
Jelse 95 oo oolitul Sgazme oo ay (L5 s Lawgs
Loy YL at30 (aisS o sgamme | Lo 5l eoliil 457 glodas
slooaSiils o oyl 5l eolitul 5,50 ;0 B 5550l 9505 5
sl (S ylass

Som s oS salia byje (groa (2ol (a3l 0 e
25 88 o
5 705 (Pl 4 69,8 (lae- Sl (ol 008 05V
cusls Bl Conly Cows e
505 sl TXY Gll3 b o olsen (g
3 G

ol plo 4 Cod pd Gl (Sl anus (b
5 s jloline (2alS el g 05,5 wal 3 1) o i S,
A SHlae 5
3B 4 s gy (SDlae - S SIS s a5 g0l B
S (S 5 03,8 8 planil B0 (6 i (655 lle
S e
5 ol ks ) i 5 &l gl >1 b L Curette A
Jebay i b 4k ekt 5 tSH (65,5 8 imemo
el 08,5 Jae Curettes Band C 3 g ,lobixe
BURR EST BN o v B R JPRCE I GIEIRY)
bl cdl alS g ,lslixe y5boa, Curettes B and C
aitd samline ol puis ol Curette A
waole 50 5 cudls g8 Dlac S 4 5L Curette A
51 S g obine jsbay T 5l soliul 51 Gy (i
a2 40 gmad 3,555k o Jl> (] b g Curettes B and C
59 aslie Curettes

0l gy DY e 45 ) Jgus

Sloldl b (5550 sl gl ol b

oue ol

Felge oy Soa b adllls
bl g oslazul S50

S5l leiS ) slacg)

3 JERSES 2 sln Ty s ‘ 7 Alghilan
% N . Geen s S e
3l oozl b DMLS 3l oslazu! U Y E I ComegeS (v-Y0) \
s o . Hhas— ISl las ,s yaess -
S lebloss e dsliisy i e (fv)
OBl S s 5 (mab)lS 05>
ool ol 5l eslatul & cos
i ol
53 has- Sl 2L b))
ooliul b ooy calisee g
b Al iy sl casdllas ol 5l Baa
CMDQ e 5 - ISl sl lows oMl
4 b ye Sledbl 5], S L,5 L Ly Sac
d }ff. <.$;9l:°i ' )). .‘ﬂt_éa . Wahab
Sl ko s 608 sl S 55 b (Sl plgmails (r-¥%) v
el sy B,k (s b aslian 5l eslazal )
Sy e Sl pasls Al Olgie 4 S Sdlae- SIS
15 L ool s Sy gl 6,55 5l (i
el 10,0 ,8 «yoS aldi ooy ciies ail e SengisS
Sy Cwd e g
sl wadllas oyl IS Gun
154l ass alises b dw I Wink
S PO bl . 2
ST OTTIETUER G| g Toaste oW | LS b daye kae S (Y-Y¥) v
s |5
< S 5 (S ol o3 (o)
S5
alac g ;o0 Dlae 5 e aglis aslllas ol 5l Gon Wink
1n
3,553k (S (S il _ colled SN
I e (S ot S PESL ey
o i8,5) (385 a8 ued &9 a3l oolainl s Dl (%)
A Coadge 5 (Gl Lad g anws g @it O )s8
pPp

11600 jlgy /1 a)ladds /14 sla )5 (iay) g Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

ol gy DY lie 4 1) Jgus dolol

Sloladl b (6 503l gl ol )b oo ygiS

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

() P BB Hebay dtus SegisS )l B Sl oslanul
Ultrasonic ) olKiws g5 ;o slp 1, Sdhae 5 5 Siws

sul el axllbo

(509 adlhs ol Bus
SeosisSl sy S e
5 &>y dac 15 ais

(@G b L e St

i s 5442 (Scaler and Dental Micromotor Sz 50 obey e IS s g Sl 65 Dang
ool &y 3 5 plasl (glyy e SISl SIS L o3l | g j5i 5 Siak ol alae | S50 oasie YU VLI : ":' ‘ LL.:P (v-¥¥)
A oy o . O AR 3 ML=l G909 b glEeslog
G b s e (Dlae IS als g axnsls wdlae i 5 ki SeagisS | B jpa> pac (MSDs) .S A5 (vf)
e - . . 9 < - S
S)lse 5l P o sl cal il og i 09,8 cal 5o [
. 95 G308 il (<)
R $oolital b wll ol s
S92 (SDROMS 5909500
5 5 TAPA 4183 olo 1Y s dlae- ISl o)l gonts
el 039y LFYF arnldS 55, cia
I, i Sl omll 38 ol VY o a5 sol3l a5l )
. X . ) L . . ~ (09 adlas ol Bus
axlgo oy IS TV VY wisg 00,87 318 O ge 4 op Sledbl (5 )5lae . .
. N K *—i.:ﬁybf;' (St )" s
ausls saslas @b 5l w5 (23] ) o )
A i o . A e . 5 >y odae I8 5 as
Wl Joe |y ol 0 i 0,5 @aidS oo VY o SISl )b s 9e 58 e il b b .
: ) 2 bl pe (S .
365 |y ol i oS ol ALBAT ) Cde o dolitin 3l oolawl b SMlac Ly 55l 5 Goplka
wiils 4ol ol 3 Ty ol LA I TYVE 5ol alatsl | el 5 Saoy azil sl as WL * ":“5&:"’ (Y-v¥)
) i ST g0 5 b o Kxslage
else o ol BLS )l gt S S5 Sl o e (MSDs) S ISl ()
. . o5 . L s H Hhae- S
3 Sagd o e Sl 2ol s oslazih eloza L b Jalse sy e
B o . - bug Slas o> 55 ()
s odaline gloj (slos 90 Jelos 5l enlazl b Sdlac- ISl sl .
. e ) T . Slesliinl b ollo ISa 5 olass
2Ll gl a5 SIa 5 lss oS ols lis o yesite 98 los RYVECORCEIV ) L
- i : o 9 SEROINS 550950
sgb g 2 b JL YT gl G e 5 2509 035
59y a8 il 48 (i (Sdlae- SISl sl 6 sl
los S 5158 asds
Al b il (50,90 4 JUEl anT b 4o lsemdils 5 VOV :
S »gf.j:'!.‘s"), 2 J ~)‘f)'7u~9’4'~‘ ') 5 lagally ol Leasls (g sl ) - B
v Gl L ol en 1y 098 cnl oyl 51 AANY 5 0339y axlse s b e Dl ahie Lsails glacsls
0,90 4 e ] v =
5,5 Cpogs oyl s o ‘:SJ).J ’A;r;j: pym Jlo (Si3lais owlis IS Ferreira
; 5 ool gt e (b .

5 bl 1 55,5 SaS o 2alS gl (Sa) alex ) e s JGsl Job 55 o wlia i1, (Y4YY)
L o - o o3l b o] 2218 sl lSal, e : ")
2 Gl 53 )lgds rizmen plgzmiils 05 (69,8 ol 350 55 cloanla § izl 4 sl oy90 5| v

) G B)
S bz 53 (s (el SLIl e 5 oagisS )l el il il e -8 oyl Il
N il s loda s
adls anl B cnl (Lol wlse 5i1,
A sshare 4 aslllas ol
; LiS 5 sloolfiws
XY oy |y iy Carnidg o5 oyl MDs S
i) @ s , e 7) ) o . JU ey b ,o(MDs) Boreak
sls rals APV o YR Sleslatul b ( Sy cuisS 2L . RCT | L (r-¥v)
ey ol al3il el loicS i slo 3 5 ool o> ctlags olojl sl ool (RCD) 2z 4,
9S> ~~)u“i.‘ ; 2 (s ))!x 4)).') (T 2 O%) O o s S is (vv)
sl ool Ay ) leys o I8 coaS N o
olssly jo (Saglas
ol plol gogan ol o
bl adlas ol Lol Gan
L . o ) Penmetsa
s PDT oS, sl aslinl plfin (Sl i (2o, el e 555 9 b 5>, gl (¥-YY)
Sgr Jslaie (g ) iy (s)lobe 3PD g, 50 Sapolais (%)

! Proprioceptive Derivative

ppp

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling

S5 Jslae (2,


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

baglie )0 (gogas 50 )0 Jels olSCog s

S oo 428 (6 i (Jlo il o(Hgs 25m SR8l

SV (YL ot oy oumie Sl s S pilais
L aS anS oo a5 1) (A2 ) 5L Las e SDlie- ISl
Sl b o )5 Lo ) (ol SV sk
S e 5o il (IS o 4 0l oasy] Sliios
5 SeagisS ) (Sbjlais Jaro Suanljss o a1 I3l
9 Colan (gs 5 copas slache o SIS a5
75 ST 3 o 5 CBAN) 535 00,9 155 o 426 0 i
39 (L0 Y) Laals (00.¥7)

S5l s Dl ISl sla b o m Silos
O3 ) QLS 1 i (g lire jsboas
L4 baye SLISS g lobins jsboay plase 5559
Sl pals |y 98 4l jo SHlac- sl
RS RSA SR P FARRIRAL S-S RS TN 5 24

20,8 G151, il cos 4ol g0
030 ol 5y 42 50 51 Gt b (o300 (0551000 oy
YO.F laasse ou ;8 aoys ol S Jb )8 g 00,8 0-

Oy M)o
b oy 4838 ole VY ok 0 (Sanplais phgzmiils
GB Y)Y eS GYLERVE Qi FA) o8 0 ola sl
ags axlse LYV i FY) oS ool 5 (FVZN
sladbe plgmiils 5 pow Jlo plgmtils G (g lobine Sglis
A odaline oS 5 53,5 (oL Ll ey 5 o)k
Om 1y (Ghaem Sl (@Dle VL 50 aslllas 0o
25 OBl (Sapils hyzmadls
5 4535 ole ;0 ¥ Laugs yaS 4l ay by e SMSAs
STl oo 5155 4888 ol VY e bgmmails I YV
Jlo shaaals joS a4 by o oM a5 Sl gaiils
CRFEY 5 T¥A0) o (lears ot g )z
PR S 4 1 FOTCON [ N P S [ S- SO RERSE T VA
L LUl g oetzmen 5 G150 5 015 o loline Slis (y0
e
oS 5551, 5 oblg pals (Basesgaly 5 ¥V
et e bL5 ) IS S Uls5 zals b YL o

0hBes g Cids (5 asbld

ol gy DY lie 4 1) Jgus dolol

Saludl by 5 550310l sbs 2ol b

oudys ol

sl ol e Sus

3 oozl b oyl 3 - Sl LS il
iae 5 03503l i delidin S Jelge 5 (SDlae Hussein
Guyb 5l s SUSul el o odmie Shlel | (g5 e g (3 libane> (v-vy) [N
&oz a3 oad ol dalitn Slee 2 Ol L o 09)
ab sl saie Sl S 30
Sl 0
Sl b liee (ol WSy Baa b
CMDQ j eslial b Sdlae by ol g Hlas- 28l Eyvazlou
GlS p plite (55 53 o ol»! S ) mlie (v-v1) "
w2l o (Hlae- Sl ol D5 ) Seo5isS ) (vr)
o5 ol ont plovil i3 ilnis

anlllas ol o s dan™
- SIS OMSLie £9ed

— Sl G Gl s Rendzova
- 2Ll (lae
Al 3l oolanl b (Sdlas digade el L \ (v.my) \Y
< g WeRY
S Pl s sladle ol ()

Sy ausadls UL 5

391 ogdsie 5 e olKails

45 6 oo, o Ben U5 bl caddlbe ol Saa
U155 eyl mhans e o
Ol 50 3o 3 6

L5 o (FY.Y) o Jez 06 (sl Sasore s WAL (asls) 5 L« 5o Mienna
CYY.Y) oloswe S 3,0 s alsy ol lase
o9 [ShSaRCo ) > Sre S e g S ks 3) i g _@- 9 OP (BB I
Wogs (FAAZ) Ol bls | g st slacglis )

P S E P W AR (SR AR Sga> e o) g il (les b

5 U5 77 5l e 5 08 ISy 055 IS 5000 S92 0835155

i L (30 00 SRS 3,5 3155 1, Lagte b Cins

Lo aml paaz 53958 5 oyl VL plie Ol 0l
.b,g

11600 jlgy /1 a)ladds /14 sla )5 (iay) g Cublagy asliling pPRIc


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

ol gty DY lie DS 1) Jgus aolol

blie oo madgs 4 o8 LAY L ol wasgealy oles |
sl L 0,90 K s LARNE 5 Wings gagisS |
Adg 03,8 L85 (agisS )l
sz b S 0 48 oo VY Jgb jo Basmagaly I AVYYY
g 00,5 4,25 |y (Dlae- Sl (o6 353 o 5l s
S oBaus eS8 5l (oSl Slaws a5 ams so (i Lo gl
oy (o bes aS sl 5l o 31 i Lol iaingy o8 o5
5 (WRMSD) Ji5 51 sk dlae Sl &Yl
SRl SIS 5] 6T sl (sl Wl Kty SlaSasS
oy 5T (WRMSD) W 5 el Sdlac
WS s LPAND B ZFYAR (o Baisgaly pla 5
7o oS Vb Cuod o 155l 3L Dlae ISl
Do & ZXFAF B ZVAAA (o g 2idg o8 b Cewsdfend
Jsb 30 55 b Cewslcans o oS (VL Ceond )5 EAISLEw
ol b (S b )5 slacllad o ials @isdS olo VY
WNagr 00,5 2 1) 055 ol
5L Jeass (Hgs olfitils S o a5 SBanses s
S5l 8L (das Sl ST 516 VL olie is S o
Bl pogas olKails Hhgmails b anslie )
SVl g wlosls (3158 Sy g lb dacaniiag )| soles a5
(LAY 105 5l (IAY) 50,8 (olsi 5o o ol g9y
el 035y (AVY) lasles g (fA+) 1aS YL «(JAY) laailss
Jols og Laye (2ol Slas b (s lobiae ysboay o5 (Lalse
g G Sy 5 6 L Sis )5 Sl i
Ot oy 3 1) boaiog l dagais (asis
ls e 8 Dl ISl sla >l
oo 3 (Hhae- Sl oS WDle 9t 25 jglaees
atile Seagis )l s Sl (B (Surekid slacting)|
Gl Conozr b e 45 Sagist )l )8 sloolRin) (10
el 092 ) i 5 ol () sla S Jlasl sl ansls
b olprig Gl

BB ot S Jlosl oy S ploi> @IS nidg

S S alS 4y e Sl s cpl g odd Ay k2

235 8

(il Gl oyl eSs 5b a Koyl s culs, 5 oS

SEASES 1 e 0 oo )5 slacuny (2T
S slacands ol pbgmtils in 509 Vb (S5 ok
bl L;alf—l e
Glp als g o (2o )0 o Sw slacassy L
Gansg jloolaiul oy 5aS a4y e 45 39y lgds b gziils
w8 (2l ol )3 (S e
W00,S5 gle | geme (S lacurds o5 Syl
5,8 )15 ) (G2l lie YL
ez Sl oolial b )18 (slacndy Dol s (il 5l

ab lal plgzetils (IS )5 slacunds (g psa sloylil 5

PPO

s e, 2T e s
oolitul b co53sS )l medlie 4y Cand
6 leblogs sl y Sl
Sl el e e
L atnds ole VY Jsb o oM
1S50)85 anbitan 5l ool

s =Ll b))
CMDQ I oslizl b dhae
b i oyl pliee b
dsge sogos daliin 3 ssliiul
s Sl s (el (o
Sy yragas 5T (slag Sl plovi
o)l by (e  Gen
N S @ b)) 5l eslaial b
(REBA)

haem Sl (g o)
Lz 5 )5 Jore dalpl o5
Slpiing g oM ool
e e sladel,

ko s S slacands o)z
i esliul b o (s
Sr5pz o
Syl 5l eslaral b sleiel aculoe
Sl o P ey 23
DR (SN Candy polai
4525 5l oy (S slacundy Lol
sk o g
Mol Sl 5y 3l s

S99 Sl e

5z oS

b oy sl (ol Gan
5 o555l o)l (2T 5 Gl
Hdhac- SISl ez g5 Aboalshamat
Ol ploe 53 )15 L das e (¥v+19) \F
o Sl 5 (Sapdlais (YA)
S i o (e il

Y

oy 538 b adlllas
S bagme o (SogisS )| filas Borres
SIS 3 gudsgi) (¥-19) 0
59 agte b o8 K855l (¥¥)
o plasl 55 e

Sildinge 4 anlllas ol

S e Khodadadeh
S SRS (¥-19) '8
Ve balsdY o) Sajalass (5)
3l o0 )5 anle Jlo
G Candy 3t 5 (o2
(operating posture) Hong
) : _ (Y-14) W
Sjlais cdlags obgails ()

Sy Jel g i Bk

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

oadid o ol (s line jsbay (5 site slaSine jf eolic!
S Slye g ol 2alS ] 035 wad (o o3 Cendg
2l oS laals 5 Sy (35 2ls 52
ool o 3593 Olien 5 2z Oloj 3 lolins glis
i oaslie ol eslanul pac 5 (5 gine b Se

005 S 5 by 5l esliinl b Sogiss | alsloe 51 ey
005 (Pl 53 (Plae- Sl G2 Sad g gend o598
8l (2l ek 5 gl e esil cails
Logd 5l eolinul as” wisls 5,155 o Ka 5 lass 51 AX 3 G
ol o0 IS oS 2ol (il sl

£ e P 50,5 4ol j e ISl o
5 A0V) o5 YL (D)) alis e sty o 5 s g oSl
sl 13 (AF) o8 ol
W39 8 e O Candg s Sl eias )l @l
25 b o sl e oSS sl eslial 3 )b 5 Sas
ol Jo slr oaii b adyl s Sl Bie IS e o
gy 008 Al Sl iged ol jlooliiul ol slerdey JSie
oo RULA
i 53 Ol @ 5 (23 2L coeal Jualis 5 b

ol

Eocd 0yt (AFF) 1a8 5 (AY) 50,5 o8 ol o 315
S5yls 1, WMSD
bug a5 @b ol o 22l g 0985 a0 e o
1S 8529 bl | g 00l )15 (S5 lais Glgzeadls
509555 SlaolS IS Jo oS S Lie lgmitils 51 AV

Laxsls

ol gy DY lie 45 1) Jgus dolol

loladl by g 3o 311 5l ol b

suplousl

90 gl e o Shes Al
L (G)pie Scoe g 9 L) Condg
Within- b 3 eslanal
Subject
0955 o3 o Olime (s S
&b 5l Pz e o>
PETIRTRTS ST
Lol ez (2B b))
e sl 5l ool
23 o G ST Gl
>l
@..'1\5 Lk el ;Sl“):-i;A )
Ol 5 >z oley Jabs (Slkee
S50 2 Sln S
s S gt et
Al 5l oslaul b Hlae
550,85
S90S S ) slacsy) 5l eolinul
Sengiss )| Al lgie 4
5 k8 S gl b cas b))
oobeiie 3l ool b alslas 5l oy
‘&’L:-:J. 9 c,.l:),F
e 5 65 Laulyd S50 (o) 2
sloog 5l eslanl 51 256 2o,
Lo i L5 5 ool b oaiS' S5

s S e (b))
i
alslae lgie 4y oFaSS 5l eolazul
SeosisS|
R LA L E I
Sloslatul b 6,8 sy jo Sdlae
RULA s,

- Sl (2 lsee ()
Has
Laozme 50,y (laesls s psleaz
slasigel b o Shes (I8
2 Olgmdils &y oadiall| sogisS |

Lol Jeans slals Job

11600 )y /1 a)laid /14 sla oS (iay) § Cublagy aslilns

oo yois
axlllo

ol

il

0hBes g Cids (5 asbld

SlaSae il gy Sun

Kuang
Ol G2 s 2 )5t (v 1) W
Pl S (2 oo o> 2 )

S5

SO gl s ol Gon
Sl sl e Seagiss )l asl,  Aghilinejad
WS il JBlus 4 (Y-1#) 14
Ol 5o (las- sl ()
B s juslass

Ol Cets anlllae ol Gan
IS m555 565 5 £oeds Moosavi

Oles 55 e ISl (v-10) Y.
L) s K s S sls (%)

Sgr s (gl il lge

o oyp Saa L aslllae o
L ye SHlac- Sl &S
Obgmails pls 53 L

e o ploil  SC8 3l an

. o el 4 dlas

~b:.la.;“. Le 4L.,:>I n.bdaLJ | o1 n
[$3) 5 2 )| (¥o)

0 088 e ) (509355 )| Jsol 5
el S5l (slooaSiasls
S5 8 o 990 5

117


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

@ S0l 53 (S 5 (las S 226 gt
5 LAY g ZAYAY Cos 5
shplsedle (g5 )5l slaceady b 58 bLs)|
2 oaalie WRMSD 5 5,0
WVYAY) ol o (LYBNF) 35 Jals (WDe g3
RETERCUR VA LWV IRV ST ENVAL REDI 3
550 OV ¥8) 25,1 g FAYXV) b o LVASD) juS

RS 09,5 53 g a4z s AV alslas 095 0 o (03 o3 a4l
28l S ax o VP
03,5 1% 5 42 AV Aldlie 09,5 )3 3,5 (b o 4
by pals ax s Y s
Sopie sloSie Lugi 45 (135 5 ju (b o> a8
o 531 0055 0,0 b Vanal st e Jol>
Sa3 oo hals (Salass

sllacl byl lass 4y wilgs oo (S Comdg 5l salﬂ pos
S SaS
aalsl el Wi oo ot Sbocudlye 4 (S az g pas
b SHhae- Sl )b

(i poyia) (eloizb s, 9 (SolSes agzlse
b e ol 31 cgles i il by otl5él 5 S L)
Al slie Sul
590 822 il s Wl U 55505 L it o

ol

s Cllsd g BB sk 4 (Rl slacts,
Gl e o 4 S |y (21U e 5 (48,5 (S

AR

S e oS (S5 8 SV S, b RS0l
08 SIS (i SLES Gl S b RS 5l
Bpan s wle 3lse (B 50 S Fpllel sla )i, L]

sy Ll e s, 5 JSUI

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

ol gy DY e 45 1) Jgua dolol

Sloladl by (55450 3l (5l yzol by

ouu ol

Oliee b))l B b asllas oyl
Hhac- Sl e g

- sl 2516 e 2b3)) Kumar
R Ol (22 Q)yaﬁ._vésworkla_h.gj)a
Akt b (s 5 Dlas e (YY) Yy
Olaaxie pls o (2313505
a5 (v+)
plxl g im0  Shilass
Sl 00y
o) 5 sl slagbigel L)l
o555 SilosS wallae ol Gon
sl b 53,5 5 e S5 > 3] laSae 5l oolizal @l
Lindegard
L oSG 51 . 2 (ol ol Juold) (59400
) g (Y1) Y
B 5l () 5 )L e (b3 Oliee 10955 5 0 SilonS ™)
B auSeS b 09> N e el g s Sy
4 (5 piie slaSiie jl eolaul g e 0,8 8
SngisS | Ao lsie
9 s ey 6 g
A g S Cands 3l BT L (% (38 1o i aa> | Bitencourt
ookl b pazed slacidl o 4 Jisn 2 (Snadld g 5 anls (Y+\Y) Yy
g iz il IS aslides 0, 5 sl SLSs gend (va)
(S lis laasce ol
4 (S caalllas ol Bon
(Sleg sloagzlse (b3l S S slaanze 5 YU g5t
5l el Cundg 5 sl b o, 58 Hhas- SISl &Yl
E S ks g oles oSathag | varren
P, &, lS.g,a]a o oL 90 902 Ol 3 (‘,‘\‘) Yo
Oy g JEanSeS 15 anlee el sflerete e gl *)
Sondg g (e Sl ala lns )] b elge (oS5 M5 (2]
Soler ekl 5 (SelSes
ol
5 omnagd Jold g, 99 5l ool
S8 A S sy 0 5 5le oulie sl i3Sl s, Smith
1y a>,04° oo claSle N Losl all - o laylass
Sy ez e g5 S 150 41 oz L] Jlosl bl e 50 gy (¥--Y) Ys
alae olsie 4 las csalie 350 o juilais sad g3luand o)
SiegigS )| R BT
(3 DBl o Sendg S
Sl ool b (JJid (Fogm b rowiw o9 o alaly (s G
Maslach aslize bl b (s
S | e Ly
slo)ls, g ilage SLIKS e 59 dlag slaylis, (£)

- eblag

Ol plass

3509y ol Rl ol lagts, b s
=S (§ S p,> 4o Proprioceptive Derivative (PD)

@ Cas Wapolais gl Hlolias (iolidl 4 s
(FY) el onls J?‘“‘" LSL‘”gi’j)

Sypinio slocSCie
O 5 s Lawgs (5 )pice slacSiue ) ool

(13

SengisS | B 51 ooliinl iges 5y 08 o 3l
Celld g ) o]y bl jsbar Sl atus
ol odle (VYL YY) coul ools pals 1, Sdlac
(s>l g bliss jgbay (Curette A) ail 5lss >1)b
s | (K a5 g ass Bl (GLaSl s
p 4SS ey g 00,5 wald s gleains 4
Sladllas ;5 .(F7) wib anils e ;56 wed 3,95 50

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

o S ([l o (2o o ol
50,65 51 ol SdMlac— SISl a4l
Yo gBapolas g (Sbnplis pbenasls Gl
i &S 0l plas pols addlas gl (VF) col
08 PP & bay cuisa bl gl
JY VAT Y NP S (YY-YY YO VP
o5 ey (FFSTE XY XY YA 1F) ails (VF
laplail 5 (FY ¥) [TF) a8 YL (VY LYY ,Y0)
(FY) aslo o(Fr YA YF) Cews go Joli SlBgs
=L..‘>l4 dw O 89M JJYQ )‘ ] 0392 (Y’i) 9)‘.' 9
3ly oby 6,5 JLad a4 plgee Ald 5 505 (35
3,5 o)lal Hlas Jols yo L5 s 2le cpl g
Sl ek g S S g gl )5
o’ o (59, p I8 Al G5 lais sl
sl w058 o3 sl & o Spdse el ollen
Gl pglas wsd 232 e 5 WS alolh o
S 50 Jolie g dlae 4 o> 51 s jLad ael o)lg
Sydon o5 g Sedy dadll (35 (2l ) ohgh
Oz 1 050,68 cde Oldllas i) o 4o .(TO)
Q.)L'J.,.....l‘ J..QJ.) Ew QISJ;}.;QLMQ as xloo; UL._»
sbelal 5 ool Hlid ol b jo wue SYsb
o)l ladlas o> (FF) auS o o))y Sbow
30 oanalass o 0068 Gl a5 Cal 0o )S
Oeye ol slid oS cunl pin (6,15 cand glal
Shpols I8 as l:-uT 3.0 el "j 009
G| ombI’oé&uj.})‘o )La.u YL usod.»
397 wzge pal pl (e Vb plas Djge 50

(V) 09 o sl

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

0hBes g Cids (5 asbld

OO 9 rm b e ly 50 (2 BB pelS el
0dls (30,5 4l o o0 g Sl alS 4 s oS
5bd Gy5iie slacsSine ) eolitul (oizren ol
WD D o Camdy )d eddidye (b (5l S
3 eohlbeals )58 Dled g ooy alS 1) o S
ool 00ld dgups 3 1) bails g Cuy (0,5 2lgd
5 =l e Oloy Sde )3 )l g Dol a4z S
slaSiie jloolaiul pac g oolaiul o (63,085 lade
Ol Dhas cdlad Ll cawsl oo oayd (5,50
s @ cans 1) gl el g 08 Soes

OAY) el ools jmalS (it

locy/

ol oSl ole 9 DLMs 3l solawl &5
el pae im e Jole 90 b gadse (nl g 0
Sgr bl po bl (YL A g 5 Jeass Glyg0 50 (S
oeplS el (5,55 00iiS I3 slacsg) jleslaul (FY)
ouls o8y lass jo SMae- Sl Sl Sl pse
ShU Dal g ged alS 4 e a5 (5 b el
&l oS il ails (0,5 (s o e S
0uiS S, eyl eolaul il als welu
Oezmed (V) el oas IS > 2l ]33l el
o Sloy S il JalS cel lacg) jloslinul
SedS g it cols; By S slacunss
(V) Conl oais 5,8

5 sloolCing] ol g Ol pcis

5o oolw &l o Jlael b aS wilools ylis o a8l
@ e g oold Sgue |) (b (oeisS )l s o0 LI oxe
(omzmad (FF) 0l (650,00 Sl g (S als
Dgd $39me il 4 e Wig e SIS e 2L
09 S b s el oBaSS 3l oolatul b 2dal ]
(FF) ol o alonil 157 gL

PPA


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

é}l)lj)lgoW)os(\?)..\;)\o):.o.f..uholgol)w
ols lid bl 50 slasdllas jo Lol .a5gd oo (5 ot
So sdgo sleollasly jo (Siglais (lgmisls oS
ol cde aS (V7)) wiloass  Sdlae— Sl oYM
Lol o lgie YL 65 Slele g i (bigel
Olgzadls a5 Wloals ylis lalllas 5l (g bows uiren
S al 4558 il sad 05 ol 9 Sdh s
ol e 5 WS Lis 1) 055 Gy e Cuie
Ol S bt enl Segis | (b9l pae
Wges ez diile lge 4 1) Oldllas gl ool
Soandy GBS IS8 Stz (S 03k 5 g,
e g5 g i p 4 255Gk e Sg) 5 (>

(00 ,07) ols s (Hgo b sogax)

oS lis jo Al Sosw 8 g il
Jdo 4 a5 (0F) ol 5 o sl das Sy lass
Sl )l przpen 5 (03 5 (Sed Sl 4 jls
Seb (el (Sogep A e Wlgioe (6380
335790 63 B0m Sl 9 Gaje Syl 4
oals lis bl e (OA) 05 olx! 5 lase
anlllae Gzl .(VF) ol e bLS )| oy sds sl
Yo o alais jo el mdaw a5 cal sols ol
Jolge S lgs oo canlllae ol 4y az g b (VD) ol
6,8 jlad ydai ( S olais (I8 lasee jo 15w il
SEROMS 2 50 olilem b Jelas 9 YU cds ol
iliwlie De oo Sloul e g Comnix GG o
SAV oyl ST )5 el L ol
ol 0 Sladlae gl (Y0) wiles,s 5,155 1,
L5 sogar jidu o oS S lais 4 el esls
g yion o as GGl b awslas jo S

ol iyl i Sl eyl s Jerin

Ppq

Hae- U G2l ise Jole
5 diwd  oleas Slac— SISl oS
2l (FA) 5,S e 13 ilize Jlse jubcos
5 o dile (60,8 Jaloe a5 ol i ols dsllas
wle (Faiy S g )8, else (V) Lo
pas (TV) patd Cdlie 5 (S Cordy & (25 2
(TALTE) Gjgalal g (Bl (1)) plaie (2559 plox
ola elaza| by asls (FA) Sl Jlosiul
(OF) alale aale g (YA) Odass maw asile
(VY 0F) @5 olele sl s o lis elgs
Jeloe o (V7)) leyo ez o)l ylews olows (YY) 5,8 5L
5 (VF) SogigS )| (Jore 3l oolainl aiile (Siegiss )|
sla s>l 9 p (Ked (17) ) (> (S Condy
Slos 8 ey lilllas el il il Mae— ISl
- Sl WS s Mol asics (10 50 51 oo b a8
Gd 8L (U5 @ S (loye 1 okt (Dlae
(PO il S ol gl b g ipased (Dlae
@ bgpe OMs daazale (39 Jbnd uizes
b Olely 5 S9er9e St lanly 5 5000
- Sl DY ol ol Ly aS s Jelge alo
O S BLS, 0.0 ,00) S5le o ot SHlac
S (g oo (e Sl IS 5 6,5 L g
3 S (G ez IS JS 4y fipne Ol 31 a8
et ke )5 )L oo e b 5ols> b anolie
il 4 ol il 50 5 Wigh go Jorxia | (5 den
ol il cde Sldllas (OY) diiis Josiuw o
LSl |, G- Sl sla b p (G 039
&lo plasl el pilas g ey (39 a5 Wilos )87 158
OGRS 5 398 o0 DA by 5 S S50
cliol (lp gy ST & jgeme (y35a8lal (gl
s gy b oahl, o cldlas mls (OF) s
Jlo Olgieds sl oog Al (9o b (sogas)
5 &S Sanalais a4 ol adtie ddllhe S o

(& i «5)5 Slelw ‘..\;.:569 o[ PY: SePa> Sy

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

plml Seogis )l sl Il o (Sl lis Dl e ase
SYlae ol asdllas (Jdo e 4 (09) Cel 0uls
sl s>l Grals o (SewegisS ) slajlpl 5l a5,
0900 9 (s .))yo LJJ‘OQ)S oolazw! L;)LA.C‘;JSM‘

el ools 413

s slayl]
odigdns gladiws b ciws laylpl sl ol
s b Saagstl sl el s
w22 (S ey ot ( Sdpolws slagls,s pbl
5 Cewd S0 L e @bkl b baius (pl oS oo
Gaaiwd 4 Cond G ol ghw declSl
(S Jpol by p g 9 (oo olml i 5 S
odd 98 FISIESE @i Sl pled gl (S
SdlS s 5 eSSl ol o4lg jlid ams jo
Gl 4 e peltes jobay b Shy (nl b
s ooy axly 50 )1 (i 2alS ¢ (Sl oy
S falS xS pz plsl Gl ST B«
@S s 9 oS (S Gl (Slae
slagpSojlul 5l Jol> valyd Wgdoe )5 sl
&yeS 5l ool as ol lis e B S g g oS
el g Cows Dae coled alS 4y e pdy el
AU 1 eolazul (FY VY YY) 0gd o0 )5 e o
5 SARohs S pSI slaylnl 55, » SeegisS )
Lol ccensl ouls Dlae IS (65,51 Bpan jrals 4 e
S 655 GalS opl a5 Wo,S0 aine Glade
(i (V) oles )l galS b cowl BOME 5 oolazul
Pyt ualS el Wil oo PD 0,8y, 5l oolatul
slaylnl ogd 5 el Gl pelS s JUB B
5 =l e Gl 2ol PD o jSos, b (SeegisS )
Sldlas gl gl (F)) Wloads o5 lads cdo
o 2 a4 ST lpl ol sl eoliitul ciS g
5 ohrd Cedhe an> g0l Gl S L Ll asl
Sonl Pl g Wp0 4 (ke WS (sl 8> olas]

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

0hBes g Cids (5 asbld

@ pogas A Banols Gl o (Jlo el
Ui 5o Hlaiblien 4 cas byl 5wl alale sl o
ol gloly 51 S L(VF) el ol o0l s g0
OEEROMS )3 (G Candy g (o 1Sy, oyl
(V) cwl gl aiile SlesS 5 slalnl 5l ool
SoogigS | Jore 1 eolainl o5 o lais ¢ izren
Wlos,S a0l oyl (2alS 0 S5 (o) Oy |
(%)

O lais dy lad oyl a5 ol S a4 oY
30 e 4y ol bgoetils aSl g cad Sgdte Jelis
Al o 318 o S lass Glgmasls iy as wlesls
45 Wgd oo axlge oyl (Rl L (b a4 Sl
Shaadle b by slacdsiwe ol s on Lol
e Lgzisls jl caw Sgam el 0als lgie ol e
5 993y 4y 1 63,)5 (SB ale il (S0 58
L 6,5k slp Lopl el g wilos 57 31351, (Dlae
bl jlaccsls 5L olej o S 4 o SilS Laoms
aalllas «g3lupl)l (lp (BB 4 Blsise oyl Ghals
5 o 81 4ol ] 538,58 5 iy mscasbe ool
sl 9 (2935551 b (5l e 50 Blo (i
(Y9) el 009y SCadS oo

Sl a5 cl ool ylid dsllas S gl
Wil JIE el (Sogud YL kS byme o a5
SEapolass 4 cad 1) grian Sl SLIKS
Ll oS G olid Sopep ol b5 L
Gl o059l (S Cdlad) i (B 50 eizen
Sl o)) (b plie ), (IS B pae
L oablio lp ool olaeay JSUI 5l 1y caslanils
OGSl ol 1 egdle ailos S o oolaiwl Lyl
b s Sy, HLad oo lewsas (Jid (Sogm b L
(YA 351 58 s £

eesisS] sloyli)
5 oS Olddss o5 cul oad lo oldlas o

PWo


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

Cales 5o (V) W,S5 sl (s s> x> b >
Gl S eyl Tl g oo 1) 50k
Lails (a0 5 (5,558 o (S>I)L

locy/

S5 Sptas @ Ysome ol slacy
lle g wo cds ol cel a5 aiiis e
g blel 5, wliie jadis 0 Sopals
(sloyd Glawe ;0 W deups dauly 4 Wigd o Slge
Camdy S oo ooliiwl lag] 5l as SlSas lass
e b blacsd slealaiul.asyls 5.5 (6 e (yamd
spba b Shy (nl idue dee 1) I (a5 )
e wes lp ol 4 e 5905 03 4 ks 655
(1) oo co oS

3 eolaiul a5 cal ool lad Gldlae gl
bl oot e BB b 4l eyl
5 005 Cexdy St 0 2P RE SE bl
il plaasie fuiores (F) V) aijls 4
ooyl (cegee G ols 5l i pln VAY
R{ TSI WA VNI IR OUNPL SRVEL S P30 B DN g
Sl L ol o Shee Cl L 580 wo 4 i
O o nolus Ko gladlas jo Ll (FV) asl
oolawl lacsgd 5l (Sbg lgedils 5l inn ceges
o35 obgmails BT sgaS |, o] cde a5 Wis,8
o585l sel S5 Azl lgs (oo (T0) oo S
Ot Sldlas Gl (S Grizren wSl pls 595 Wb
sl G0l Olhgs bl 3l eslinl g5,5 sl e
Sy lnlaw lee ;o (F)) sl 00,5 Lo oRiils o
oSyl wog) Joli) (Siplais jo iz oles
et dds o le 0 (e 08w Ss
«oges Brlas slp BB oleiS g S aa
og) 5l eolaiul fyoren Lasiily (gyiinn 0,8

L}

Sopiio slo e
DS sy St Sz e sl fSal, 5] S
oS cwl ghpiie b I eolaial (S
Gl oo o)Ll sl cise 1 @ adllas pais o
osalin by, dw il wslllas G Lo .(V4)Y)
Selld  (G)piie Size 5 55l ippiians ooalive)
LU (g0 (S (Sn Cundg (3,5 Silae
Syge (Shpolus aiby Sy plxil o o3 w5
gy S ol Ll aallas s 235 18 (o)
9 oyt 9 SYL B )b ax 31 i cunlis
S g SHhae codled cel Lol el 009 (5 i
28 bl ) (G905 S fntier s 005
Gl el jaile 5 (sypiie Sus ) «flie 5o
S8 @l 2l S S S Cendy 5 (00,5 )L
odaline 5l yeS g jesle 5l ie (gypiie he) 5o
Qilgs o (6 ygutiine ol oolainl a5 10 .09y puiinns
OO Sumdy 1 Singisf )l g cenlio (20l Slyie
cdsaS b o wns malS 1) ool g aise sgue |
St Ol peeslSe (V1) S o Jra> 551, Jeud LB
OO Wb 5955 w3 a5l e s aly Lol
Sloo e 2 )Lad Jals 4 i pudies joboay a5 o
adllas G o Jlo jeb 4 0gd g0 DA g So,5
ol 50 s B b (s pptne Sie Sl oolin
Qe Sao 0 a5 g 9b a4 cclls (05 9 o alin>
(30,5 A Sao 105 slas 00/ juals cpw ol o>
3leolawl .(VA) Cwl ous ovaline (glax,0 F/A als
OO oS gl pll SIS (o laSie ()
a el g ol als g pSeta job 4 l) Gl
G 5055 Jamwgio (e b 1) it Oloj o]
lacandy ;0 (3855 )13 loy el 4 el (pl oS
Iy oS 5 30,5 0,0 s wilsi o g 00,5 S5 cwslials
b bSiae ol 5l eolaiul (puzen a2y ialS
Lol juals |y beails ¢ oS 0,8 2lgi o olol >
Obey S )llre i 5)piie slaSie (Jl>

1100 jlgy /1 a)ladds /14 sla (5 (iay) g Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

Lol 5b plizmed (05395 )l 0j9> 50 0 oy

ol adllbo Cooguzo
90|y ol oals ol as pol> dalllas ax 31
Olgiso yinton DleMbl 4y obcws (gl Lol il ool 1,3

8,5 oy oSl g (oyl8 (115 90 50 4] LolL ples

Sholp iy
Ml olulid jolaieds (5590 axlllas plxil o
=S P

5 SeegisS,l Ol LSl s e
(e (o9 B sl falS (oS 5 S,
O molass jo  Ddlac- SISl YN

SSE a4 Plas A DS o
SE (i midgyl o Sl San s laas,
w9 (soR ) (D)2 9

S5 ) sl lalllae Cdel aS ol 4y azgile
ool gl co Aol wilos S oolaiwl DaelisS gy
055 )18 anlllas 590 3 Loy 5l oeasls

slacks ;0 (SeegisS)| Slad owyn 0
(o fwd Oliee Jold (pogat g (Hgd (Sl
LR S EMPIREE IR

sl 51 eolanul (gilwosly milge olulils o
(KB 5s slocdas 5 KeagiS )

3 b (Fogup g (Jad il Gliee (o)
Jabl faasie 805 lass

Sy A =
das e lis atepllss (55950 anlllae (ol @l
slogolb g Gl (Fogmp (b el
9 Glow 5l cadlye gt i) (eloizb Sy, Jolge

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

0hBes g Cids (5 asbld

o s lass S TAY w O)lee Seage 4 i
S9ag 9 5 W3 (SN Sk (Jad cold, il
ol ol (V) sl atils Jos a1 SiegisS | Curdg
slezel alpdl (( Kiws 53,0 2ol 5l A6 plgiee |,
O3 o aleg o5 VL )l 8 51 (LA i

Seasis ] sl Sl oslisal e Y 5 lo 2l
Sleslawl pas gl 1) salize la il Sldlas
Sl ool ylis gl wiles S 3 yme SowgisS )| sl
DO 30 i ol (\Sos Cowdaz IS5 s oS
Sl 1y sl Sdhae SISl ST 4 Sl
hb bewscal, @y boas 6,5 clocusdse o
addle pas 4 SBL uf*)'s"’i M gauie (V) wleads
Orpe &S 039 (2ledS ) lacg jleslinul wlgs
2 oogdle (FV) ol oIl cpl oYL gase o] s
Slie o lacg) 5l eolaiwl a5 wlosls las lallas oy
ol cde a5 cosl ooy (gs Sy | by pogas
W ey GRSy Oanolis i ol
pas opizmed (V) Wilos,S Ly Dl 3l eolaul 4
Vs (e Wlsicon (Soogis®l slo i b s 55
b s il PD 0,Shg, b ba Ll ol 5l oolaswl sae
Se05555 )1 sl 5l sl eslawl as” el ools lis aslae
om blhogs ol 4 e cal (Sew a0
LFY) aiaS oo wole oyl ay IS0 5 lass ¢ o bdS

Sllao Cyogazo
Sy lecasgass daools (g lpblogs coale
Sldlas S 50 (B ledbl 5925 sae (Sl
009 SawolisS g ahie Cople § Dldlhas  JeSenl
el 3509 (cwy 0590 Slalllas slacgsgase Loyl
Ailos )57 oolaswl G0, g J5,S deliiow 3 90 3l Slallas
Sl oaimo syl cdoliiow 5y 99 (1l 500 oS ool aS
Seslarwl ol ,1,S (o ol b sl a5l ol Solus g

pp


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

Aoy Slead Sl CuidS el g GOyl

Dy

Kloolay =

Al gx8lie olas aigS g dllie B asus g

@ oSl G 5l aer i S Sl S5 4 Y
Chat GPT 5 _cgras Lisp 5l oz jl sdn > o )lb

Sl 00l oolazwl

Sloyud g s =

Ol 350 ogae gk ol dlie )l
A0S b beiegaan I oSy 5 el )]
25 so IRSBMU.REC.1404.062

REFERENCES

1. Rabiei M, Safarpour M. Assessment of dental
environment stress and related factors in dental
students. Res Med Educ. 2017;9(1):46-57.

2. Munhoz OL, Arrial TS, Barlem ELD, Dalmolin GdL,
Andolhe R, Magnago TSBdS. Occupational stress
and burnout in health professionals of perioperative
units. Acta Paul Enferm. 2020;33:1-7.

3. Ahmad SNA, Rasid SZA, Abdul MS, Rasool N. Work
stress and its impact on employees’ psychological
strain. Int ] Acad Res Bus Soc Sci. 2021;11(8):1466-
71.

4. Van Daele J. The International Labour Organization
(ILO) in past and present research. Int Rev Soc Hist.
2008;53(3):485-511.

5. Collin V, Toon M, O’Selmo E, Reynolds L, Whitehead
P. A survey of stress, burnout and well-being in UK
dentists. Br Dent J. 2019;226(1):40-9.

6. O’SheaRM, Corah NL, Ayer WA. Sources of dentists’
stress. ] Am Dent Assoc. 1984;109(1):48-51.

7. Kwak EJ, Ji YA, Baek SH, Baek YS. High levels of

burnout and depression in a population of senior

PR

ol )5 slacansg wiile) Segiss )b (So5d Jalge
e Fhe G5 Zaog 4 awled yls L8 (6,155
slss (liS )y slgy il SiegisS )|
Gl )0 e ) (eadange (o sl 5 (5550
s ¢ las- Sl gl gx b g (S5 b et
S50t S Sald )3 9 (Kiws g oyl 2alS 0
Slodas milge (o (0l b oS oo 0l ol cols,
7S o3l ST 25l . sloizn ale |
clasie andlas cul oo ,S dgame | o, Sl ol 5l
Aol ol o, ot 4Lt el o Spogen sz YU
s el ;5 (cagisS )| sl o 5 5515 (3590]
S Ol 4 eslad i sieelil sloeygs 5 (Sl
(9) 5 soe2) ol Cedls S5l (sl (oulisl 00,

dental students in a school of dentistry in Korea. ]
Dent Sci. 2021;16(1):65-70.

8. Samkhanian A, Eftekhari A. Assessment of stress,

depression and job satisfaction among different
dental specialties in Zanjan in 2019. ] Dent Med.
2021;34(0):83.

9. Nakorn SN, Srisintorn W, Youravong N. Factors

associated with burnout among dentists in
public hospitals, southern Thailand. J Dent Sci.
2022;17(4):1656-64.

10. Eslamipour F Yazdchi E. Occupational burnout
among dentists in Isfahan. ] Isfahan Dent Sch.
2017;12(4):408-17.

11. Basirat M, Kia SJ, Shoar MM, Safarieh M, Javanshir
B. Prevalence of occupational burnout and its related
factors among dentists in Semnan, Iran. J Occup
Hyg Eng. 2019;6(2):45-51.

12. Bastami E, Sayehmiri K, Bastami T, Cheraghizadegan
B. Prevalence of burnout in Iran: a systematic
review and meta-analysis. ] Health Saf Work.
2020;10(3):301-15.

13. Pirboneh M, Karimi S, Jafari HR, Panahi D.

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

14.

15.

16.

17.

18.

19.

20.

21.

22.

1o

Examination of occupational stress and its
connection with muscular-skeletal disorders among
the employees of construction industry in the city of
Tehran. ] Environ Stud. 2021;47(1):111-24.
Hamberg-van Reenen HH, van der Beek AJ, Blatter
BM, van der Grinten MP, van Mechelen W, Bongers
PM. Does musculoskeletal discomfort at work
predict future musculoskeletal pain? Ergonomics.
2008;51(5):637-48.

Rozegar MA, Salehi MN, Salehi P, Abdal K.
Investigating the relationship between emotional
cognitive regulation strategies and job burnout in
dentists in Ilam in 2019. ] Dent Med. 2021;34:205-
14.

Hussein A, Mando M, Radisauskas R. Work-related
musculoskeletal disorders among dentists in the
United Arab Emirates: a cross-sectional study.
Medicina (Kaunas). 2022;58(12):1789.

Kuang H, Chen G, Wen Q, Li S, Chen L, Liang E
Improving surgeons’ comfort with prismatic glasses
during cleft palate surgery: preliminary findings. J
Oral Maxillofac Surg. 2017;75(7):1527.e1-8.
Lindegard A, Gustafsson M, Hansson G. Effects of
prismatic glasses including optometric correction
on head and neck kinematics, perceived exertion
and comfort during dental work in the oral cavity-
-a randomised controlled intervention. Appl Ergon.
2012;43(1):246-53.

Smith CA, Sommerich CM, Mirka GA, George
MC. An investigation of ergonomic interventions in
dental hygiene work. Appl Ergon. 2002;33(2):175-
84.

Boreak NM, Shabi AY, Alshawkani HAA, Ageeli
WA, Madhhali ZM, Al Juman AS, et al. Assessment
of quality of life among dental practitioners using
magnification devices during nonsurgical root canal
treatment in the Kingdom of Saudi Arabia: a cross-
sectional study. Saudi Endod J. 2023;13(1):36-43.
Dang S, Wink C, Yang SM, Lin K, Takesh T, Habib
AA, etal. Effect of a novel ergonomic sheath on dental
device-related muscle work, fatigue and comfort—a
pilot clinical study. Dent J (Basel). 2024;12(9):279.
Wink C, Yang SM, Habib AA, Lin KR, Takesh

0)lgy /1 s)ladd /14 sla (5 iay) g Cuilslagy aslilos

23.

24.

25.

26.

27.

28.

29.

30.

0hBes g Cids (5 asbld

T, Wilder-Smith P. Effect of a novel adaptive
handle design on the ergonomic performance of
periodontal curettes in dental hygienists with and
without musculoskeletal disorders: a pilot clinical
study. Dent J (Basel). 2024;12(8):242.

Liberati A, Altman DG, Tetzlaff ], Mulrow C,
Gotzsche PC, Ioannidis JPA, et al. The PRISMA
statement for reporting systematic reviews and
meta-analyses of studies that evaluate health care
interventions: explanation and elaboration. Ann
Intern Med. 2009;151(4):W-65-94.

Moola S, Munn Z, Tufanaru C, Aromataris E, Sears
K, Sfetcu R, et al. Systematic reviews of etiology and
risk. In: Aromataris E, Munn Z, editors. JBI manual
for evidence synthesis. Adelaide: JBI; 2020. p. 217-
69.

Gopika PM, Sasi ST, Olickal JJ, Thankappan KR.
High prevalence of work-related musculoskeletal
disorders among dentists: a cross-sectional study
from Kerala, India. Cureus. 2024;16(9):69725.
Aboalshamat KT. Nordic assessment of occupational
disorders among dental students and dentists in
Saudi Arabia. J Int Soc Prev Community Dent.
2020;10(5):561-8.

Rendzova V, Nikolovska J, Apostolska S, Petricevié
N. Prevalence of work-related musculoskeletal
symptoms among dental students at Ss. Cyril and
Methodius University Dental School in Skopje.
Open Access Maced ] Med Sci. 2021;9(D):19-23.
Kumar VK, Kumar SP, Baliga MR. Prevalence of
work-related musculoskeletal complaints among
dentists in India: a national cross-sectional survey.
Indian ] Dent Res. 2013;24(4):428-38.

Aghilinejad M, Kabir-Mokamelkhah E, Talebi
A, Soleimani R, Dehghan N. The effect of
magnification lenses on reducing musculoskeletal
discomfort among dentists. Med ] Islam Repub Iran.
2016;30:471.

Wahab HA, Ariff TFTM, Venkiteswaran A, Ahmad
R. Ergonomic risk screening of musculoskeletal
discomfort in dental students using Cornell
Musculoskeletal Discomfort Questionnaire: an

institutional-based case study. Malays ] Med Health

i


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

w (AWAC—(, 8w (sla,Ial)6 § (il (,S3qu)d (el guyiwl )y

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Sci. 2024;20(6):175-80.

Eyvazlou M, Asghari A, Mokarami H, Bagheri
Hosseinabadi M, Derakhshan Jazari M, Gharibi
V. Musculoskeletal disorders and selecting an
appropriate tool for ergonomic risk assessment in
the dental profession. Work. 2021;68(4):1239-48.
Borres RD, Lim JU, Robielos RA, Pacana M].
Musculoskeletal disorders among orthodontists: risk
factors and ergonomic intervention. In: Advances in
Intelligent Systems and Computing. Cham: Springer;
2019. p. 123-32.

Khan SA, Chew KY. Effect of working characteristics
and taught ergonomics on the prevalence of
musculoskeletal disorders amongst dental students.
BMC Musculoskelet Disord. 2013;14:118.

Moosavi S, Desai R, Hallaj S, Sundaram KK, Hegde
VS. Ergonomic analysis to study the intensity of
MSDs among practicing Indian dentists. In: Procedia
Manufacturing. 2015;3:3930-7.

Mienna C, Wahlstrom J, Englund E, Wiesinger
B. Work ability and productivity among dentists:
associations with musculoskeletal pain, stress, and
sleep. Int Arch Occup Environ Health. 2020;93:1-8.
Hong SM, Choi DY, Ha JE. Improvement of
operating posture among dental hygiene students
through image analysis. ] Eng Appl Sci. 2018;13(Spec
Iss 2):2893-6.

Bitencourt RS, Ricardo MI. Prevalence of
discomfort/pain complaints and related factors in
dental professionals of the public health service in
Araucdria, Parand state, Brazil. Work. 2012;41(Suppl
1):5715-7.

Gorter RC, Eijkman MA]J, Hoogstraten J. Burnout
and health among Dutch dentists. Eur J Oral Sci.
2000;108(4):261-7.

Ferreira FD, Barros I, Neves TD, Pazos JM, Garcia P.
Stress amongst dental students in the transition from
preclinical training to clinical training: a qualitative
study. Eur ] Dent Educ. 2023;27(3):568-74.

Warren N. Causes of musculoskeletal disorders in
dental hygienists and dental hygiene students: a
study of combined biomechanical and psychosocial
risk factors. Work. 2010;35(4):441-54.

PRO

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Alghilan MA, AlShehri A, Almeshrafi A, Alrumi A,
Aldibasi O. Decision-making factors among dentists
for using dental magnifying loupes: a cross-sectional
study. Clin Cosmet Investig Dent. 2025;17:99-110.
Wink C, Lin K, Dolan BE, Osann K, Habib
AA, Wilder-Smith P. Evaluating the ergonomic
performance of a novel periodontal curette with
adaptive handle design. Hygiene. 2024;4(2):164-77.
Penmetsa GS, Karuturi L, Pasupuleti MK, Inti S,
Gangolu M, Mikkili RL. Evaluation of comfort
levels of patient and ergonomics of the dental
surgeon during manual scaling under both
proprioceptive derivative concept and conventional
approach: a cross-sectional study. J Clin Diagn Res.
2023;17(12):ZC49-54.

Khodadadeh Y, Najafi E. Optimizing the workstation
of a dentist. In: Advances in Intelligent Systems and
Computing. Cham: Springer; 2019. p. 345-53.
Akhavan A, Saatchi M, Baharlouei H, Sarami N.
Prevalence of musculoskeletal disorders in general
dental practitioners in Isfahan. J Isfahan Dent Sch.
2019;15(3):322-9.

Harris NO, Crabb LJ. Ergonomics: reducing mental
and physical fatigue in the dental operatory. Dent
Clin North Am. 1978;22(3):331-45.

Visser JL, Straker LM. An investigation of discomfort
experienced by dental therapists and assistants at
work. Aust Dent J. 1994;39(1):39-44.

Kumar §S. Theories of musculoskeletal injury
causation. Ergonomics. 2001;44(1):17-47.

Ge H, Sun X, Liu J, Zhang C. The status of
musculoskeletal disorders and its influence on the
working ability of oil workers in Xinjiang, China. Int
] Environ Res Public Health. 2018;15(5):842.

Dong H, Zhang Q, Liu G, Shao T, Xu Y. Prevalence
and associated factors of musculoskeletal disorders
among Chinese healthcare professionals working
in tertiary hospitals: a cross-sectional study. BMC
Musculoskelet Disord. 2019;20(1):175.

Ozgoli G, Bathaiee A, Mirmohamad Ali H, Alavi
Majd M. Musculoskeletal symptoms assessment
among midwives, Hamedan, 2002. Iran Occup
Health. 2006;3(1):37-42.

11500 )lg /1 o)lails /14 sl (S (iag) § Cublagy asliling


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-05 ]

52.

53.

54.

55.

Kim H, Dropkin J, Spaeth K, Smith F, Moline J.
Patient handling and musculoskeletal disorders
among hospital workers: analysis of 7 years of
institutional workers’ compensation claims data. Am
J Ind Med. 2012;55(8):683-90.

Rafeemanesh E, Jafari Z, Kashani FO, Rahimpour
E A study on job postures and musculoskeletal
illnesses in dentists. Int J Occup Med Environ
Health. 2013;26(4):615-20.

Cervera-Espert ], Pascual-Moscard6 A, Camps-
Alemany I. Wrong postural hygiene and ergonomics
in dental students of the University of Valencia
(Spain) (part I). Eur ] Dent Educ. 2018;22(1):e48-56.
Movahhed T, Dehghani M, Arghami S, Arghami A.

11€00 ylgy /) o)ladds /14 s)a )5 (ie) § Cublagy asliling

56.

57.

58.

59.

0hBes g Cids (5 asbld

Do dental students have a neutral working posture?
] Back Musculoskelet Rehabil. 2016;29(4):859-64.
Rada RE, Johnson-Leong C. Stress, burnout, anxiety
and depression among dentists. ] Am Dent Assoc.
2004;135(6):788-94.

Pradhan M, Patil SN, Kokane VB, Mokhade V,
Uttarwar V. Burnout syndrome in dental profession.
IOSR J Dent Med Sci. 2020;19(6):30-7.

Maslach C, Schaufeli WB, Leiter MP. Job burnout.
Annu Rev Psychol. 2001;52:397-422.

Sedaghati P, Fadaei Forghan Z, Fadaei Dehcheshmeh
M. Study of musculoskeletal disorders of the cervical
spine and upper extremity in dentists: a review

article. Res Dent Maxillofac Sci. 2022;19(1):76-87.

PG


https://journals.tums.ac.ir/jhsw/article-1-7312-en.html
http://www.tcpdf.org

