


Introduction

Occupationalhealthhasbeenextensivelyinvestigatedin dentistry[1±4],consideringthatden-
tistsareprofessionalshighlyvulnerableto musculoskeletaldiseases[5,6],especiallyin thecer-
vicalandlumbarspines[7]. Working postureis themain risk factorfor developing
musculoskeletaldisorders[8±9].

Thesittingpostureis thebodypositionthatdentistsusemostfrequently[10]. Thedental
stoolhasaninfluenceon suchposture[11±13],becauseit inducestheuseof certainpostural
patternsto find amorecomfortableand/or functionalposition[11±13].In addition,thecurva-
tureof thespine,aswellasthelocationandcorrectpositionof theheadandpelvisarecrucial
for thebiomechanicsof thesittingposition[14±16].

Thereisevidencethat the90Êsittingposture(kneeangleandhip angle)increasesthepas-
sivetensionof hamstringmuscles,causingaposteriorpelvicrotation andresultingin a
kyphoticsittingpostureof thelumbarspine[17±18].However,ergonomicrecommendations
[19], radiographicstudies[17±18],andanalysesfrom physicaltherapists[20] andlaypersons
[21,22]indicatethatasittingposturewith aslightanteriortilt of thelumbarspineandaslight
lumbarlordosisof thelumbarspinereducestheincidenceof low backpainmostefficiently.

Aiming to reduceposturalproblemsin dentistry,scientificstudieshavebeenperformedto
elucidatetheimpactof differenttypesof seatson thepostureof studentsandtrainedprofes-
sionals[16,23],aswellastheimportanceof ergonomicseatinterventions[14] in reducing
musculoskeletalsymptoms[15]. However,theliteraturedoesnot yetprovideaconsensuson
whetherthesaddleseatisasuperioralternativeto theconventionalseatfor maintainingopti-
malposture.

Thus,thepresentstudyaimedto answerthefollowingguidingquestion(basedon the
PICOstrategy):ªDoesthesaddleseat(intervention)providelowerergonomicrisk (outcome)
to dentistsand/ordentalstudents(population)whencomparedwith conventionalseats(com-
parison)?ºTheauthorshavetestedthehypothesisthatusingthesaddleseatwill promotelower
ergonomicrisk thantheconventionalseat.

Methods

Protocol and registry

Thissystematicreviewwasperformedfollowing thePRISMA(S1PRISMAChecklist)state-
ment(PreferredReportingItemsfor SystematicReviewsandMeta-Analyses)[24] andthe
Cochraneguidelines[25]. Thesystematicreviewprotocolwasregisteredin thePROSPERO
databaseundernumberCRD42017074918(https://www.crd.york.ac.uk/PROSPERO/).

Study design and eligibility criteria

Thereviewincludedonly randomizedcontrolledtrialsthatcomparedtheworkingpostureof den-
tal studentsand/ordentistsin conventionalseatswithout ergonomicchangesandin ergonomic
saddleseats.Therewereno restrictionsof year,language,or publicationstatus(aheadof print).

Thefollowingwereexcluded:1) Studiesnot relatedto thetopic;2) Reviews,lettersto the
editor,personalopinions,book/bookchapters,didacticmaterial,reports,abstracts,andpat-
ents;3) Qualitativeor prevalencestudies;and4) Studiesthatusedothertypesof seatsor modi-
fiedseats.

Sources of information and research

Theprimary sourcesof researchweretheelectronicdatabasesEmbase,Latin Americanand
CaribbeanHealthSciences(LILACS),PubMed(including MedLine),SciELO,Scopus,and
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Webof Science.OpenThesisandOpenGreywereusedto collecttheªgreyliteratureº,avoiding
selectionandpublicationbiases.A manualsearchwasalsoperformedthroughasystematic
analysisof thereferencesof theeligiblearticles.

Two eligibility reviewersconductedtheresearchindependently(GGandWAV). TheDeCS
(Descriptorsin HealthSciences±http://decs.bvs.br)andMeSH(MedicalSubjectHeadings±
https://www.ncbi.nml.nih.gov/mesh)resourceswereusedfor keywordselection.TheBoolean
operatorsªANDº andªORº wereappliedto enhancethesearchstrategythroughseveralcom-
binations(S1Table).Thebibliographicalresearchwasdevelopedandperformedin August
2017.ThesearchstrategyincludedthefollowingMeSH,DeCS,andEmtreeterms:̀ Dentists',
`Posture',̀HumanEngineering',̀Odontologia'[Portuguese],̀Postura'[Portuguese]associated
with theentry terms:`Dentalstudents',̀Studentof dentistry',`Undergraduatestudentof den-
tistry', `SeatedPosition',`SittingPosition',`Saddlechair',`Saddleseat'.Therecordsobtained
wereexportedto thesoftwareEndNoteBasic/Online,desktopversion(ThomsonReuters,
NewYork,USA)andduplicateswereremoved.

Selection of studies

Thestudieswereselectedin threestages.In stage1,two reviewers(GGandWAV) performed
asystematicanalysisof thetitles,independently.Thearticleswhosetitlesmettheobjectivesof
thestudywereselectedfor stage2,whenboth reviewers(GGandWAV) alsoperformedasys-
tematicanalysisof theabstracts.At this time,thestudiesnot relatedto thetopic,reviews,let-
tersto theeditor,personalopinions,book/bookchapters,didacticmaterial,reports,abstracts,
patents,qualitativeor observationalstudies,andstudiesthatusedothertypesof seatsor modi-
fiedoneswereexcluded.Thearticleswhosetitlesmetthestudyobjectives,but hadno abstract,
werefully reviewed.

In thethird stage,thefull textsof thepreliminaryeligiblestudieswereobtainedandevalu-
atedto verifywhethertheymettheeligibility criteria.Whenboth reviewerscouldnot reachan
agreement,athird reviewer(LRP)wasconsultedto makeafinal decision.Rejectedstudies
wererecordedseparatelyalongwith theexplicit reasonsfor exclusion.

Process of data collection and extraction

After theselection,two authors(MSSandWAV) analyzedthestudies,whichdatawere
extractedfor thefollowing information:articleidentification(author,year,studylocation),
samplecharacteristics(numberof patientsin eachstudy,meanage,sexdistribution,school
year),typeof intervention(seattype,training time,evaluationstarttime),andmethodsfor
obtainingtheresults(methodsusedfor postureevaluation,imageanalysis,andcalibration
time).Any disagreementwasdiscussedandathird reviewer(LRP)wasconsultedwhen
necessary.

Individual risk of bias of the studies

Therisk of biasin thestudiesselectedwasassessedusingtheJoannaBriggsInstituteCritical
Appraisaltoolsfor usein JBISystematicReviewsfor RandomizedControlledTrials[26]. Two
authors(WAV andLRP)independentlyassessedeachdomainfor thepotentialrisk of bias.
Thefollowingquestionswereusedfor theassessment:1) Wastrue randomizationusedfor
assigningtheparticipantsto treatmentgroups?2) Wastheallocationto treatmentgroupscon-
cealed?3) Weretreatmentgroupssimilaratbaseline?4) Wereparticipantsblind to treatment
assignment?5) Werethosedeliveringtreatmentblind to treatmentassignment?6) Wereout-
comeassessorsblind to treatmentassignment?7) Weretreatmentgroupstreatedidentically
otherthantheinterventionof interest?8) Wasfollow-upcomplete,andif not, weredifferences
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betweengroupsin termsof their follow-upadequatelydescribedandanalyzed?9) Werepartic-
ipantsanalyzedin thegroupsto whichtheywererandomized?10)Wereoutcomesmeasured
in thesamewayfor treatmentgroups?11)Wereoutcomesmeasuredin areliableway?12)
Wasappropriatestatisticalanalysisused?13)Wasthetrial designappropriate,andwereany
deviationsfrom thestandardRCTdesign(individual randomization,parallelgroups)
accountedfor in theconductandanalysisof thetrial?Therisk of biaswascategorizedasHigh
whenthestudiesreachedup to 49%of ªyesºscore,Moderatewhentheyreached50%to 69%
of ªyesºscore,andLowwhenthestudiesreachedmorethan70%of ªyesºscore.Studiescate-
gorizedaseitherhigh risk of biasor low methodologicalqualitywereeliminated.

Outcome measures and data analysis

Themeta-analysisfor continuousoutcomewasperformedto estimatetheeffectof seattypeon
theergonomicrisk scorein dentistry[25]. Themeandifferencewasusedfor poolingeffects.
HeterogeneityamongstudieswasassessedusingI2 statisticsandclassifiedasfollows:low (I2<

25%),moderate(I2 = 50%),andhigh (I2> 75%)[27]. Therandom-effectsmodelwasselected
to minimize theeffectof heterogeneityamongstudies[28]. Publicationbiaswasnot assessed
becausetherewasnot asufficientnumberof studiesto groupin afunnelplot.Thesoftware
ReviewManager,version5.3(RevMan,CochraneCollaboration)wasusedto performall sta-
tisticalanalyses.

Confidence in cumulative evidence

TheGradingof Recommendation,Assessment,Development,andEvaluation(GRADE)tool
[28] assessedevidencequalityandgradingof recommendationstrength.Thisassessmentwas
basedon studydesign,methodologicallimitations,inconsistency,indirectness,imprecision,
andotherconsiderations.Evidencequalitywascharacterizedashigh,moderate,low,or very
low [29].

Results

Selection of studies

Thebibliographicalresearchwasdevelopedandperformedin August2017.During thefirst
stageof studyselections,2993recordswerefound in sixelectronicdatabases.After removing
therepeated/duplicatedrecords,1918articlesproceededto theanalysisof titlesandabstracts.
A totalof 154studiesfrom theªgreyliteratureºwasfound throughthesearchstrategy,
althoughonly onewasrelatedto theobjectivesof thepresentreview.After theanalysisof titles
andabstracts,only threestudieswereeligiblefor full-text analysis.Thereferencesof theini-
tially eligiblestudieswerecarefullyassessedto verifypotentialarticlesthatwereabsentfrom
themainsearchstrategy.However,from thethreestudiesincludedin thisstage,oneof them
wasexcludedfor beingathesisfrom whichaneligiblearticlewasproduced.Therefore,two
articlesproceededto theanalysisof results.Fig1 reproducestheprocessof search,identifica-
tion, inclusion,andexclusionof articles.

Characteristics of the studies

Botheligiblestudies[11±12]commentedon theresearchethicalcriteriaandexplainedtheuse
of consentformsfor researchsubjects.Noneof thestudiespresentedeithersamplecalculation
or studypower.Theanalysisresultedin atotal sampleof 150dentalstudentsandtherewere
no studieswith professionaldentists.Thestudieswereperformedin theUnited Kingdom[11]
in 2007andin India [12] in 2014.OnestudycomparedtheSalliSaddleChairanda

Assessment of the ergonomic risk in dentistry

PLOS ONE | https://doi.org/10.1371/journal.pone.0208900 December 17, 2018 4 / 14

https://doi.org/10.1371/journal.pone.0208900


conventionalchairwith andwithout backrestandflat surface[12], andtheothercompareda
BambachSaddleSeatandaconventionalchairwith backrestandflat surface[11]. Bothstudies
[11±12]wereperformedwith second-yeardentalstudents,whowerestartingtheir laboratory
activitiesusingphantomheads.

Theparticipantsof theeligiblestudies[11±12]receivedtraining asto correctpostureand
useof eachseattype.Theevaluationwasperformedafter10[11] or 12[12] weekssothestu-
dentswouldgetusedto theseats.Table1 presentsasummaryof themaincharacteristicsof
thesestudies.

Fig 1. Flowchart of the process of searching and selecting the literature, adapted from the PRISMA statement.

https://doi.org/10.1371/journal.pone.0208900.g001
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Risk of bias in the studies

Bothstudiesincludedin this review[11±12]presentedlow risk of biasin theJoannaBriggs
InstituteCritical Appraisaltool [26]. Table2 showsdetailedinformation on therisk of biasof
thestudiesincluded.

Results of individual studies and meta-analysis

ThestudiesselectedusedtheRULA (RapidUpperLimb Assessment)method[30], whichana-
lyzestheoverloadconcentratedin theneckandupperlimbsduring work andassessesthe
staticmusclework andtheforcesexertedby thesegmentsanalyzed.Thecalibrationtime set
by thestudiesrangedfrom 10[11] to 15[12] minutessothat thestudentscouldfocuson their
work andbeevaluatedafterwards.In bothstudies,thestudentspreparedamandibulartooth
in amannequin.

In thestudybyGandavadiet al. [11], photographsweretakenof both left andright sides,
while in thestudybyDableet al. [12], theanalysiswasperformedfrom staticimagescaptured
from videos.Theresultsshowedlowerscoresfor theergonomicseats(SalliSaddleChairand
BambachSaddleSeat)thanfor conventionalseats.In thestudybyDableet al. [12], theauthors
alsousedimagemagnificationlensesto comparethegroups,showingevenlowerscoreswith
suchsystem.

Table 1. Summary of the main characteristics of the eligible studies.

Author, year,

and country

Seat type Sample (n) School

period

Location Procedure

performed

Training

time

Time of

assessment

Evaluation

method

Analysis

method

Calibration

time

Gandavadi
et al.,2007,
United
Kingdom

Bambach Saddle
Seat(BSS)

Conventional
Seat(CS)

BambachSaddle
Seat:30

Conventional
Seat:30

2nd year Preclinical
laboratory

Cavity
preparation of

mandibularteeth
in amannequin

10weeks 2 weeks RULA� Photos 10minutes

Dable
et al.,2014,

India

SalliSaddle
Chair (SSC)

Conventional
chairwith back

rest(CC1)
Conventional
chairwithout

backrest(CC2)

SalliSaddle
Chair:30

Conventional
chairwith back

rest:30
Conventional
chairwithout
backrest:30

2nd year Preclinical
laboratory

Cavity
preparationof the
first mandibular
premolarin a
mannequin

12weeks 3 days RULA� Videos 15minutes

�RULA:RapidUpperLimb Assessment.

https://doi.org/10.1371/journal.pone.0208900.t001

Table 2. Risk of bias assessed by the Joanna Briggs Institute Critical Appraisal Tools for use in JBI Systematic Reviews for Randomized Controlled Trials” [26].

Authors Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Q.9 Q.10 Q.11 Q.12 Q.13 %yes/risk

Gandavadi et al.,2007
p p p

Ð
p

Ð
p p p p p p p

84.6%/Low

Dable et al.,2014
p p p

Ð
p

Ð
p p p p p p p

84.6%/Low

1) Wastrue randomization usedfor assigning theparticipantsto treatmentgroups?2) Wastheallocationto treatmentgroupsconcealed?3) Weretreatmentgroups

similaratbaseline?4) Wereparticipantsblind to treatmentassignment?5) Werethosedeliveringtreatmentblind to treatmentassignment?6) Wereoutcomeassessors

blind to treatmentassignment?7) Weretreatmentgroupstreatedidenticallyotherthantheinterventionof interest?8) Wasfollow-upcomplete,andif not, were

differencesbetweengroupsin termsof their follow-upadequatelydescribedandanalyzed?9) Wereparticipantsanalyzedin thegroupsto whichtheywererandomized?

10)Wereoutcomesmeasuredin thesamewayfor treatmentgroups?11)Wereoutcomesmeasuredin areliableway?12)Wasappropriatestatisticalanalysisused?13)

Wasthetrial designappropriate,andwereanydeviationsfrom thestandardRCTdesign(individual randomization,parallelgroups)accountedfor in theconductand

analysisof thetrial?NA = Not Applicable;
p

= Yes;ª±º = No.

https://doi.org/10.1371/journal.pone.0208900.t002
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Fig2presentstheforestplots.Themeandifferencesin ergonomicrisk scoreandtheir
respective95%confidenceintervalsarerepresentedbysquaresfor theindividual studies.The
S2Tableshowstherisk scoreof individual studies.Thediamondsat thebottomrepresentthe
pooledmeanergonomicrisk scorewith 95%confidenceinterval.Themeta-analysisresults
showedthatsaddleseatsareassociatedwith significantlylowerergonomicrisk scoreswhen
comparedwith conventionalseats[right side(meandifference= -3.18;95%CI = -4.96,-1.40;
p< 0.001)andleft side(meandifference= -3.12;95%CI = -4.56,-1.68;p< 0.001)],indicating
postureimprovement.Theoverallmeandifferencein ergonomicrisk scorewas-3.16(95%
CI = -4.02,-2.30;p<0.001).Between-studyheterogeneitywashigh (I2 = 95%;p<0.001).

Confidence in cumulative evidence

Overall,thequalityof evidencefrom theoutcomesevaluatedby theGRADEsystem[29] was
assessedasmoderate(Table3).

Discussion

Thisstudyaimedto comparetheergonomicrisk of saddleandconventionalseatsusedin
work practicesof dentistsand/ordentalstudents.Botheligiblestudies[11±12]wereperformed
with aconveniencesample(dentalstudents).Studieswith trainedprofessionalsmayresultin

Fig 2. Effect of seat type (saddle versus conventional) on ergonomic risk score in dentistry, assessed using the RULA scale.

https://doi.org/10.1371/journal.pone.0208900.g002

Table 3. Grading of Recommendation, Assessment, Development, and Evaluation (GRADE) summary of results table for the outcomes of the systematic review

and meta-analysis [29].

Quality Assessment Summary of Results Importance

Number of

studies

Study Design Methodological

Limitations

Inconsistency Indirectness Imprecision Publication

Biases

Number of participants General

QualityIntervention Comparison

2 Randomized
controlledtrials

X1 p p p p
60 60 +++

MODERATE
Critical

GRADEfactors:=
p

, no seriouslimitations;X, seriouslimitation. Generalqualityof evidence:+, verylow;++, low;+++, moderate;++++, high.
1 Absenceof blinding of outcomeassessorsandparticipants.

https://doi.org/10.1371/journal.pone.0208900.t003
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biasdueto thedifferentsituationsof theclinicalroutine.Formingacontrol groupfor this type
of study,pairedwith theexperimentalgroupfor ageandtime of profession,wouldrepresent
anotherchallenge.Thesevariablesmayreflectespeciallyin existingmusculoskeletaldiseases
andin theresistancefor changingusualposturalpractices[31±32].Thus,theresultsof the
presentmeta-analysiswith studiesperformedwith dentalstudentssignificantlyfavorsaddle
seatsoverconventionalseats,whichconfirmstheinitial hypothesis.

In botheligiblestudies[11±12],dentalstudentswereinstructedto prepareacavityin theman-
dibular teethof amannequin,at thepreclinicallaboratory.It isknownthataprocedureperformed
in adentalmannequindoesnot reproducetheactualrealityof adentist'sroutine.Thisisbecausea
realpatientpresentsvariablessuchasage(elderlypeopleor children),anatomicalstructures(ton-
gue,cheek,andmouthopeninglimitation), specialcare(physicaland/ormentaldisabilities),
alteredpsychologicalstates(fearand/oranxiety),obesity,andpregnancy,whichmaychangeand
complicatetheoperationalprocedure.However,in thepreclinicallaboratoryduring proceduresin
mannequins,studentsexperiencethefirst bodypostures,adaptingtheir bodyto seat,staticposture,
reducedfieldof vision,dentalprocedure,precisionof finemovements,andespeciallyto thefear
andinsecurityof dealingwith somethingnew[33].

Oneof themethodsfor verifyingergonomicrisksis theRapidUpperLimb Assessment
(RULA) [30], whichis themostcitedin theliteratureandusedin botheligiblestudies[11±12]
of this review.In thismethod,thepositionsof individual bodysegmentsareobservedand
assessedwith increasingscoresaccordingto thegrowingdeviationof theneutralposture[30].
Differentstudies[30±34]haveassessedthevalidity andreliability of theRULA,which iscon-
sideredanadequatemethodto assessthebodypostureof dentists[35] anddentalstudents
[36]. Theobservationsof evaluatorsregardingthestaticimagemaybeassociatedwith the
uncertaintyregardingcameraangle[37].

Gandavadiet al. [11] observedtheworkingposturesof bothright andleft sidesusingdigital
photographs.Dableet al. [12], in turn, usedvideosthatwerepausedateveryposturalpositionand
ateverybodymovementof bothright andleft sides.However,theassessmentandfinal scoreof
bothstudies[11±12]werebasedon astaticimage.Theassessmentof thebodypostureimagesof
theresearchparticipantsstartedafter10to 15minutesin afamiliarenvironment.Giventhelong
time for capturingtheimages,theparticipantswerelikely focusedon theactivityproposedand
kepttheposturalhabitsof their usualroutine,whichcanceledtheHawthorneeffect[38]Ða phe-
nomenonin whichparticipantschangetheir behaviorwhentheyareawareof beingwatched.

In thisstudy,theergonomicrisk wasassessedin groupsthatusedconventionalandsaddle
seats.Theresultsindicatedanintermediateto highscorefor ergonomicrisk in thegroup
usingtheconventionalseat,whichisconsistentwith otherstudies[36,39].Overthelast
decade,researchhasbeenintensified,designingtheeffectsof differentseatson theclinical
practiceof dentistsanddentalstudents[11±13,40±42].Amongsuchstudies,threehaveinvesti-
gatedtheergonomicallymodifiedstool[40±42]andthreehaveinvestigatedthesaddleseat
[11±13].All studiesshowedanimprovementin theexperimentalgroupwhencomparedto the
control group,especiallyfor presentingalumbarlordosisseatedposture[11±13].

Thereisaconsensusamongseveralstudies[17±21,43±49]that thelumbarlordosedseated
postureisoptimal for favoringaneutrallumbarposture,minimizing thepainfulsymptomatol-
ogyof low backpain.It isalsoassociatedwith highmuscularactivityandtheincreasein spinal
loaddueto theposteriorpelvictilt, whichis thenbalancedbymusclecontractionsin thedorsal
spine,representingadynamicposture[50]. Thispostureisobtainedbypositioningthelower
lumbarspinein aslightforwardtilt andslightlumbarlordosis,whilemaintainingtherelaxa-
tion of themusclessurroundingthethoracicspine[20].

In occupationalscience,astaticbodypostureisdefinedasapostureheldfor morethan
four seconds[51±52].Staticwork procedurespreventthebloodflow requiredfor tissue
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recovery.Othersignificantfactorsarethefrequencyof occurrence,thepausesduring move-
ment,andtheduration(time component)for maintainingastaticbodyposture[53]. Conse-
quently,severaldentaltasksareperformedin staticpostureswith theprolongedflexionand/or
rotation of thetrunk, presentingapotentialrisk for themusculoskeletalsystem[53].

Theinterdisciplinaritybetweenbioengineeringandhealthsciencesimprovesclinicalrele-
vanceandresearch[19,54±56].Dynamicseats[57±58]with aslightforwardinclination
[54,56±59],with or without alow backrest[57] to supporttheischia[19,60],arethechallenges
of novelseatdesigns.However,it isworth noting thatadoptingagoodpostureandusingthe
correctfurniture arenot enoughto reducetheoverloadon theosteomyoarticulartissuesof
dentists[61±62].Besidesseatdesign,thehuman,occupational,andorganizationalfactorsalso
playanimportant role in termsof loadconditionsin thehumanbody[63±65].Psychosocial
factorsarealsomajor risk factorsfor persistentlow backpain in workers,andtheyshouldbe
consideredalongwith thephysicallaborrequirements,reducingthedisabilityrelatedto lum-
barpain [66]. Suchpain isalsodirectlyassociatedwith depressionandsomatization[67]. Psy-
chosocialinterventionsmayreducetheimpactof low backpain in theworkplace[68,69].

Four-handeddentistry,equipmentorganizationin theworkspace,correctpositioningof
patients,illumination, andauxiliarycomponentsshouldbeobservedandcontrolledin the
dentalclinicalpractice[61±62].Themusculoskeletalstressof adentalprofessionalisquantifi-
able,comparable,andespeciallyrathervariable,consideringthatmusculoskeletaldisorders
maybereducedby improving theergonomicpositioningof thepatientandthepractitioner
[70]. Positioningshouldmaintainthenaturalcurvesof thelumbarspine(cervicallordosis,
thoracickyphosis,lumbarlordosis,andsacralkyphosis),allowinganeutralsittingposture
[7,59]sothatmusclesandintervertebraldiscsmayalternatebetweenrelaxationandloading.
Correctpositioningisbeneficialfor nourishingmuscles[71] andintervertebraldiscs[72] and
for potentiallyreducingergonomicrisks.

Thepresentreviewisoriginal,andit hascontributedto developthescientificknowledge
from two mainpoints.Primarily, it is thefirst systematicliteraturereviewto investigatethe
influenceof seattypeon ergonomicrisk amongdentalstudents.Second,thelow risk of bias
observedin theeligiblestudiesallowsdrawingmoreconsistentandreliableconclusionsfrom
thedataobtained,producingmajor implicationsfor theacademicdentalclinicalpractice.

Limitations

Thepresentstudyis limited bythepresenceof only two clinicalstudieson thesubject,with no
samplecalculationor studypower.In addition,thestudentpopulationincludedonlydentalstu-
dentsworkingon phantomheadsandit wasnot sex-specific.In bothstudiesincluded,thedata
werecollectedonlyat theendof follow-up.It isworth noting thatshort-terminvestigationsof the
sittingposturemaynot completelyrepresentthebiologicaltime-dependentresponses.Further
studiesshouldbeperformedto determinewhethertheeffectivenessof asaddleseatinterventionis
maintainedin thelong-term,especiallyconcerningtheneutrallumbarposture.In addition,both
eligiblearticlesusedstaticimagesto representtheaveragepostureof aperson,whichdoesnot fit
thereality.Therefore,further studiesneedto employstateof theart posturemeasurementequip-
mentthatautomaticallyrecordtheposturecontinuously.A combinationof postureandElectro-
myography(EMG)measurementwouldprovideadditionalinsight.

Conclusion

Thetwo eligiblestudiesfor this reviewprovidemoderateevidencethatsaddleseatsprovided
lowerergonomicrisk thanconventionalseatsin theexaminedpopulationof dentalstudents.
Follow-upstudiesarerequiredto confirm this resultbyaddressingthelimitationsof the
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studies.Forexample,follow-upstudiesshouldemploystateof theart posturemeasurement
equipmentandexaminewhethersaddleseatsalsoprovidelowerergonomicrisk in apopula-
tion of professionaldentiststreatingrealpatients.
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