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Introduction

Occupationahealthhasbeenextensivelynvestigatedn dentistry[1+4], consideringthatden-
tistsareprofessionalfighly vulnerableto musculoskeletaliseasefs,6], especiallyn thecer-
vicalandlumbar spineq7]. Working postureis the main risk factorfor developing
musculoskeletalisorderg8+9].

Thesitting postureis the bodypositionthat dentistsusemostfrequently[10]. Thedental
stoolhasaninfluenceon suchposture[11+13],becausé inducesthe useof certainpostural
patternsto find amore comfortableand/orfunctionalposition[11+13].In addition,the curva-
ture of the spine,aswell asthe locationand correctposition of the headand pelvisarecrucial
for the biomechanic®f the sitting position[14+16].

Thereis evidencehat the 90Esitting posture(kneeangleand hip angle)increaseshe pas-
sivetensionof hamstringmusclescausinga posteriorpelvicrotation andresultingin a
kyphoticsitting postureof the lumbar spine[17+18].However.ergonomicrecommendations
[19], radiographicstudieq17+18],andanalysefrom physicakherapist{20] andlaypersons
[21,22]indicatethatasitting posturewith aslightanteriortilt of thelumbar spineandaslight
lumbarlordosisof the lumbar spinereduceghe incidenceof low backpain mostefficiently.

Aiming to reduceposturalproblemsin dentistry,scientificstudieshavebeenperformedto
elucidateheimpactof differenttypesof seatson the postureof studentsandtrained profes-
sionalq16,23],aswellastheimportanceof ergonomicseatinterventions[14] in reducing
musculoskeletaymptomd15]. However theliteraturedoesnot yetprovideaconsensusn
whetherthe saddleseatis asuperioralternativeto the conventionakeatfor maintainingopti-
mal posture.

Thus,the presentstudyaimedto answelthe following guiding question(basecdn the
PICOstrategy)2Doesthe saddleseaf(intervention) providelower ergonomicrisk (outcome)
to dentistsand/or dentalstudentgpopulation)whencomparedwith conventionakeatgcom-
parison)?°Theauthorshavetestedhe hypothesighat usingthe saddleseatwill promotelower
ergonomicrisk thanthe conventionakeat.

Methods

Protocol and registry

This systematiceviewwasperformedfollowing the PRISMA(S1PRISMAChecklist)state-
ment (PreferredReportingltemsfor Systemati®keviewsand Meta-Analyses)?4] andthe
Cochraneguidelineg25]. The systematiceviewprotocolwasregisteredn the PROSPERO
databasendernumberCRD4201707491@ttps://www.crd.york.ac.uk/ROSPERO/).

Study design and eligibility criteria
Thereviewincludedonly randomizedcontrolledtrials that comparedheworking postureof den-
tal studentsand/or dentistsin conventionakeatsvithout ergonomicchangesindin ergonomic
saddleseatsTherewereno restrictionsof year languageor publicationstatugaheadof print).
Thefollowing wereexcludedl) Studiesot relatedto the topic; 2) Reviewslettersto the
editor, personabpinions,book/bookchaptersdidacticmaterial reports,abstractsand pat-
ents;3) Qualitativeor prevalencetudiesand4) Studieghat usedothertypesof seator modi-
fied seats.

Sources of information and research

Theprimary source®f researclwerethe electronicdatabaseEmbasel_atin Americanand
CaribbearHealthScienceéLILACS),PubMed(including MedLine),SciELO Scopusand
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Webof ScienceOpenThesignd OpenGreywereusedto collectthegreyliterature®,avoiding
selectiorand publicationbiasesA manualsearchwasalsoperformedthroughasystematic
analysiof thereferencesf theeligiblearticles.

Two eligibility reviewerconductedheresearchndependently(GG andWAV). TheDeCS
(Descriptorsn Health Scienceskttp:/decs.bvs.brand MeSH(MedicalSubjecHeadingst
https://www.ncbi.nml.nih.goimesh)resourcesvereusedfor keywordselectionThe Boolean
operator!AND® and20OR° wereappliedto enhancehe searctstrategythrough severatom-
binations(S1Table).Thebibliographicakesearctwasdevelopedandperformedin August
2017 Thesearctstrategyincludedthe following MeSH,DeCS and Emtreeterms:”Dentists',
“Posture’;HumanEngineering', Odontologia][Portuguese];Postura[Portuguesepssociated
with theentryterms:”Dentalstudents'; Studenof dentistry',”Undergraduatstudentof den-
tistry', "SeatedPosition’,” SittingPosition',” Saddlehair', Saddleeat' Therecordsobtained
wereexportedto the softwareEndNoteBasic/Onlinedesktopversion(ThomsonReuters,
NewYork, USA)andduplicatesvereremoved.

Selection of studies

Thestudieswereselectedn threestagesin stagel, two reviewer§GG andWAYV) performed
asystemati@nalysi®f thetitles,independentlyThearticleswhosetitles metthe objectiveof
the studywereselectedor stage?, whenboth reviewerd GG andWAYV) alsoperformedasys-
tematicanalysiof the abstractsAt thistime, the studiesnot relatedto thetopic, reviews)et-
tersto the editor, personabpinions,book/bookchaptersdidacticmaterial reports,abstracts,
patentsgualitativeor observationastudiesandstudieshat usedothertypesof seator modi-
fied oneswereexcludedThearticleswhosetitles metthe studyobjectivesbut hadno abstract,
werefully reviewed.

In thethird stagethefull textsof the preliminary eligiblestudiesvereobtainedand evalu-
atedto verify whethertheymetthe eligibility criteria. Whenboth reviewercouldnot reachan
agreementathird reviewerLRP)wasconsultedo makeafinal decision Rejectedgtudies
wererecordedseparatelhalongwith the explicitreasongor exclusion.

Process of data collection and extraction

After the selectiontwo authors(MSSand WAV) analyzedhe studieswhich datawere
extractedor thefollowing information: articleidentification (author,year,studylocation),
samplecharacteristicénumberof patientsin eachstudy,meanage sexdistribution, school
year) typeof intervention(seatype,training time, evaluationstarttime), and methodsfor
obtainingthe results(methodsusedfor postureevaluationjmageanalysisandcalibration
time). Any disagreementvasdiscusse@ndathird reviewerLRP)wasconsultedvhen
necessary.

Individual risk of bias of the studies

Therisk of biasin the studiesselectedvasassessadsingthe JoannaBriggsinstitute Critical
Appraisaltoolsfor usein JBISystemati®keviewsgor RandomizedControlled Trials[26]. Two
authors(WAV andLRP)independentlyassessesbchdomainfor the potentialrisk of bias.
Thefollowing questionavereusedfor the assessmerit) Wastrue randomizationusedfor
assigninghe participantsto treatmentgroups?2) Wasthe allocationto treatmentgroupscon-
cealedd) Weretreatmentgroupssimilar atbaseline2) Werepatrticipantsblind to treatment
assignmentB) Werethosedeliveringtreatmentblind to treatmentassignment8) Wereout-
comeassessotdind to treatmentassignment?) Weretreatmentgroupstreatedidentically
otherthantheinterventionof interest8) Wasfollow-up complete andif not, weredifferences
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betweergroupsin termsof their follow-up adequatelylescribecandanalyzed®) Werepartic-
ipantsanalyzedn the groupsto whichtheywererandomized?2.0) Wereoutcomesneasured
in the samewayfor treatmentgroups?.1) Wereoutcomeaneasuredn areliableway?12)
Wasappropriatestatisticabnalysisised2.3) Wasthetrial designappropriate andwereany
deviationsdrom the standardRCT design(individual randomization parallelgroups)
accountedor in the conductandanalysif the trial? Therisk of biaswascategorizedsHigh
whenthe studiesreachedip to 49%of 2yes®score Moderatewhentheyreachedb0%to 69%
of 2yes®score and Low whenthe studiesreachednorethan 70%of 2yes®score Studiescate-
gorizedaseitherhigh risk of biasor low methodologicatjualitywereeliminated.

Outcome measures and data analysis

Themeta-analysifor continuousoutcomewasperformedto estimatethe effectof seatypeon
theergonomicrisk scorein dentistry[25]. The meandifferencewasusedfor pooling effects.
Heterogeneityamongstudieswasassesseasingl? statisticsand classifiedasfollows:low (12 <
25%) moderate(l? = 50%),and high (12 > 75%)[27]. Therandom-effectsnodelwasselected
to minimize the effectof heterogeneitpamongstudieg28]. Publicationbiaswasnot assessed
becaus¢herewasnot asufficientnumberof studiesto groupin afunnelplot. The software
ReviewManageryersion5.3(RevMan CochraneCollaboration)wasusedto performall sta-
tisticalanalyses.

Confidence in cumulative evidence

The Gradingof RecommendationAssessmenDevelopmentand Evaluation(GRADE)tool
[28] assesseslvidenceguality and gradingof recommendatiorstrength.Thisassessmentas
basedn studydesignmethodologicalimitations, inconsistencyindirectnessimprecision,
andotherconsiderationsEvidenceguality wascharacterize@shigh, moderatejow, or very
low [29].

Results
Selection of studies

Thebibliographicakresearctwasdevelopednd performedin August2017 During thefirst
stageof studyselections2993recordswerefound in sixelectronicdatabaseg\fter removing
therepeated/duplicatececords,1918articlesproceededo the analysif tittesandabstracts.
A total of 154studiesfrom the2greyliterature®wasfound throughthe searchstrategy,
althoughonly onewasrelatedto the objectivef the presentreview.After the analysiof titles
andabstractsonly threestudieswereeligiblefor full-text analysisThereferencesf theini-
tially eligiblestudiesverecarefullyassesset verify potentialarticlesthat wereabsentrom
themain searchstrategyHowever from the threestudiesincludedin this stagepneof them
wasexcludedor beingathesisfrom which aneligiblearticlewasproduced.Therefore two
articlesproceededo the analysif results Fig 1 reproduceshe procesof searchidentifica-
tion, inclusion,andexclusiornof articles.

Characteristics of the studies

Botheligiblestudied11+12Jcommentedon the researclethicalcriteriaandexplainedhe use
of consenformsfor researctsubjectsNone of the studiespresenteckithersamplecalculation
or studypower.Theanalysigesultedin atotal sampleof 150dentalstudentsandtherewere
no studieswith professionatientists The studieswereperformedin the United Kingdom[11]
in 2007andin India [12] in 2014 Onestudycomparedhe SalliSaddleChairanda
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Fig 1. Flowchart of the process of searching and selecting the literature, adapted from the PRISMA statement.

https://cbi.org/10.1371durnal.por.0208900.¢01

conventionakhairwith andwithout backrestandflat surfacq12], andthe othercomparedca
BambacltaddleSseatindaconventionakhairwith backrestandflat surfacg11]. Bothstudies
[11+12]wereperformedwith second-yeadentalstudentswho werestartingtheir laboratory

activitiesusingphantomheads.

Theparticipantsof the eligiblestudieq 11+ 12]receivedraining asto correctpostureand
useof eachseatype.Theevaluatiorwasperformedafter10[11] or 12[12] weekssothe stu-
dentswould getusedto the seatsTablel presenta summaryof the main characteristicef

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

Author, year, Seat type Sample (n) School | Location Procedure Training Time of Evaluation | Analysis | Calibration
and country period performed time assessment method method time
Gandavadi | Bambab Saddle| BambactSaddle| 2" year| Preclinical Cavity 10weeks, 2weeks RULA* Photos | 10minutes
et al., 2007, Sea(BSS) Seat30 laboratory | preparatian of
United Convention& Conventioral mandibularteeth
Kingdom Sea(CS) Seat30 in amannequn
Dable SalliSaddle SalliSaddle | 2"year| Preclinical Cavity 12weeks 3days RULA* Videos | 15minutes
et al.,2014, Chair (SSC) Chair:30 laboratory | preparationof the
India Convention& Conventioral first mandibular
chairwith back | chairwith back premolarin a
rest(CC1) rest:30 mannequn
Conventiond Conventioral
chairwithout chairwithout

backrest(CC2) backrest:30
*RULA: RapidUpperLimb Assessnt.

https://da.org/10.1371durnal.pon®208900.t001

Risk of bias in the studies

Bothstudiesncludedin thisreview[11+12]presentedow risk of biasin the JoannaBriggs
Institute Critical Appraisaltool [26]. Table2 showsdetailedinformation on therisk of biasof
the studiesncluded.

Results of individual studies and meta-analysis

Thestudiesselectedisedthe RULA (RapidUpperLimb Assessmenthethod[30], whichana-
lyzeshe overloadconcentratedn the neckandupperlimbs during work and assesseke
staticmusclework andthe forcesexertedby the segmentsnalyzedThe calibrationtime set
by thestudiesrangedfrom 10[11] to 15[12] minutessothatthe studentscouldfocuson their
work andbeevaluatedfterwardsin both studiesthe studentgrepareda mandibulartooth

in amannequin.

In thestudyby Gandavadet al. [11], photographsveretakenof both left andright sides,
whilein the studyby Dableet al. [12], the analysisvasperformedfrom staticimagescaptured
from videos Theresultsshowedowerscoredor the ergonomicseatgSalliSaddleChairand
BambaclttaddleSeatthanfor conventionakeatsin the studyby Dableet al. [12], the authors
alsousedimagemagnificationlensego comparethe groups,showingevenlower scoresvith
suchsystem.

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 Q3 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 V4 v v b v b v V4 v v v v v 84.6%/Low
Dable et al., 2014 V4 Vv V4 b 4 b 4 Vv Vv Vv Vv Vv V4 84.6%/Low

1) Wastrue randomizaton usedfor assignig the participantsto treatmentgroups?2) Wasthe allocationto treatmentgroupsconceald?3) Weretreatmentgroups
similar atbaselin€4) Werepatrticipantsblind to treatmentassignnent?5) Werethosedeliveringtreatmentblind to treatmentassignment8) Wereoutcomeassessors
blind to treatmentassignment?) Weretreatmentgroupstreatedidenticallyotherthantheinterventionof interest8) Wasfollow-up complee,andif not, were
differencedetweergroupsin termsof their follow-up adequatelylescribecandanalyzed®) Wereparticipans analyzedn the groupsto which theywererandomized?
10) Wereoutcomegneasuredn the samewayfor treatmentgroups?.1) Wereoutcomesneasuredn areliableway?12) Wasappropiate statisticabnalysisised?2.3)
Wasthetrial designappropriae,andwereanydeviationsrom the standardRCT design(individual randomiztion, parallelgroups)accountedor in the conductand
analysi®f thetrial?NA = Not Applicable / = Yes?2+° = No.

https://da.org/10.1371durnal.pon®208900.t002
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Saddle Conventional Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 RULA scale (right side)
Gandavadi et al., 2007 2.8 0.15 30 5.06 1.36 30 24.4% -2.26 [-2.75, -1.77] -
Dable et al., 2014 293 0.69 30 7.01 045 30 257% -4.08 [-4.37, -3.79] =
Subtotal (95% Cl) 60 60 50.1%  -3.18 [-4.96, -1.40] <
Heterogeneity: Tau? = 1.61; Chi* = 38.96, df = 1 (P < 0.00001); 1> =97%
Test for overall effect: Z = 3.50 (P = 0.0005)

1.1.2 RULA scale (left side)

Gandavadi et al., 2007 266 0.47 30 5.03 1.36 30 24.2% -2.37 [-2.88, -1.86] Rl
Dable et al., 2014 2.73 0.64 30 6.57 05 30 25.7% -3.84 [-4.13, -3.55] b
Subtotal (95% Cl) 60 60 49.9%  -3.12[-4.56, -1.68] -
Heterogeneity: Tau? = 1.03; Chi? = 23.75, df = 1 (P < 0.00001); I> = 96%

Test for overall effect: Z = 4.25 (P < 0.0001)

Total (95% Cl) 120 120 100.0%  -3.16 [-4.02, -2.30] &

Heterogeneity: Tau? = 0.73; Chi? = 63.07, df = 3 (P < 0.00001); I? = 95% t t t t

Test for overall effect: Z = 7.21 (P < 0.00001) #10 =2 g 2 -
N ’ . ) Favours [Saddle] Favours [Conventional]

Test for subgroup differences: Chi? = 0.00, df = 1 (P = 0.96). I = 0%
Fig 2. Effect of seat type (saddle versus conventional) on ergonomic risk score in dentistry, assessed using the RULA scale.

https://doiorg/10.1371§urnal.pon®208900.g0D

Fig 2 presentgheforestplots. The meandifferencesn ergonomicrisk scoreandtheir
respectivéd5%confidencentervalsarerepresentedy squaregor theindividual studiesThe
S2Tableshowstherisk scoreof individual studies.Thediamondsatthe bottom representhe
pooledmeanergonomicrisk scorewith 95%confidencanterval. The meta-analysigsesults
showedhat saddleseatsreassociatewith significantlylowerergonomicrisk scoresvhen
comparedwith conventionakeatgright side(meandifference= -3.18;95%CI = -4.96.,-1.40;
p < 0.001)andleft side(meandifference= -3.12;95%Cl = -4.56,-1.68;p < 0.001)],indicating
postureimprovement.The overallmeandifferencein ergonomicrisk scorewas-3.16(95%

Cl =-4.02,-2.30;p <0.001) Between-studfeterogeneityvashigh (1> = 95%; <0.001).

Confidence in cumulative evidence

Overall,the quality of evidencdrom the outcomesevaluatedy the GRADEsysten]29] was
assesseasmoderatg(Table3).

Discussion

This studyaimedto comparethe ergonomicrisk of saddleand conventionakeatsisedin
work practiceof dentistsand/or dentalstudentsBotheligiblestudieq11+12]wereperformed
with aconveniencesamplgdentalstudents) Studieswith trainedprofessionalsnayresultin

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 | Study Design Methodological | Inconsistency | Indirectness | Imprecision | Publication | Number of participants General
studies Limitations Biases Intervention | Comparison Quality
2 Randomzed xt Vv i v Vi 60 60 +H+ Critical
controlledtrials MODERATE

GRADEfactors= /, no serioudimitations; X, serioudimitation. Generalyuality of evidence#, verylow; ++, low; +++, moderate#+++, high.
1 Absenceof blinding of outcomeassessoiand participans.

https://da.org/10.1371¢urnal.pon®208900.t003
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biasdueto the differentsituationsof the clinical routine. Formingacontrol groupfor this type
of study,pairedwith the experimentafjroupfor ageandtime of professionwould represent
anotherchallengeThesevariablesnayreflectespeciallyn existingmusculoskeletaliseases
andin theresistancéor changingusualposturalpractice§31+32].Thus,theresultsof the
presenimeta-analysigvith studiesperformedwith dentalstudentssignificantlyfavorsaddle
seat®verconventionakeatsyhich confirmstheinitial hypothesis.

In both eligiblestudieg11+12],dentalstudentsvereinstructedto preparea cavityin the man-
dibularteethof amannequinatthe preclinicallaboratory lt is known that aprocedureperformed
in adentalmannequindoesnot reproducethe actualreality of adentist'sroutine. Thisis becausa
realpatientpresentyvariablesuchasage(elderlypeopleor children),anatomicaktructuregton-
gue,cheekand mouth openinglimitation), speciatare(physicaland/or mentaldisabilities),
alteredpsychologicastategfearand/or anxiety),obesity and pregnancywhich maychangeand
complicatethe operationalprocedureHowever,in the preclinicallaboratoryduring proceduresn
mannequinsstudentsexperiencehefirst body posturesadaptingtheir bodyto seatstaticposture,
reducedield of vision,dentalprocedureprecisionof fine movementsand especiallyo thefear
andinsecurityof dealingwith somethingnew[33].

Oneof the methodsfor verifyingergonomicrisksis the RapidUpperLimb Assessment
(RULA) [30], whichis themostcitedin theliteratureandusedin both eligiblestudieq11+12]
of thisreview.In this method,the positionsof individual body segmentareobservednd
assessadith increasingscoresaccordingto the growingdeviationof the neutralposture[30].
Different studieg30+34]haveassessetthe validity andreliability of the RULA, whichis con-
sideredan adequatenethodto assesthe bodypostureof dentistg[35] anddentalstudents
[36]. Theobservation®f evaluatorsegardingthe staticimagemaybeassociateith the
uncertaintyregardingcameraangle[37].

Gandavadet al. [11] observedhe working posturesof both right andleft sidesusingdigital
photographsDableet al. [12], in turn, usedvideosthat werepausedht everyposturalpositionand
ateverybodymovementof both right andleft sidesHowever the assessmeiaindfinal scoreof
both studieq11+12]werebasedn astaticimage . Theassessmeioff the bodypostureimagesof
theresearclparticipantsstartedafter10to 15minutesin afamiliar environment.Giventhelong
time for capturingtheimagesthe participantswerelikely focusecon the activity proposedand
keptthe posturalhabitsof their usualroutine, which canceledhe Hawthorneeffect{38]ba phe-
nomenonin which participantschangeheir behaviowhentheyareawareof beingwatched.

In this study,the ergonomicrisk wasassessed groupsthat usedconventionandsaddle
seatsTheresultsindicatedanintermediateto high scorefor ergonomicrisk in thegroup
usingthe conventionakeatwhichis consistentvith otherstudieq36,39].Overthelast
decaderesearctasbeenintensified,designingthe effectwof differentseatson theclinical
practiceof dentistsanddentalstudentd11+13,40+42JAmong suchstudiesthreehaveinvesti-
gatedthe ergonomicallymodified stool[40+42]andthreehaveinvestigatedhe saddleseat
[11+13].All studiesshowedanimprovementin the experimentaroupwhencomparedo the
control group,especiallyor presentingalumbarlordosisseategosture[11+13].

Thereis aconsensuamongseverastudieg17+21,43+4%hat the lumbarlordosedseated
postureis optimal for favoringaneutrallumbar posture minimizing the painful symptomatol-
ogyof low backpain. It is alsoassociatewvith high muscularactivityandtheincreasen spinal
loaddueto the posteriorpelvictilt, whichis thenbalancedy musclecontractionsin thedorsal
spine representingadynamicposture[50]. This postureis obtainedby positioningthe lower
lumbarspinein aslightforwardtilt andslightlumbarlordosis,while maintainingthe relaxa-
tion of the musclesurroundingthe thoracicspine[20].

In occupationakcienceastatichodypostureis definedasa postureheldfor morethan
four second$51+52].Staticwork proceduregpreventthe blood flow requiredfor tissue
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recoveryOther significantfactorsarethe frequencyof occurrencethe pausesiuring move-
ment,andtheduration (time component)for maintaininga staticbody posture[53]. Conse-
quently,severatientaltasksareperformedin staticpostureswith the prolongedflexion and/or
rotation of thetrunk, presentinga potentialrisk for the musculoskeletadysten53].

Theinterdisciplinarity betweerbioengineeringand healthsciencesmprovesclinical rele-
vanceandresearch19,54+56]Dynamicseat$57+58]with aslightforwardinclination
[54,56£59]with or without alow backres{57] to supporttheischia[19,60],arethe challenges
of novelseatdesignsHowever,|t is worth noting that adoptinga goodpostureand usingthe
correctfurniture arenot enoughto reducethe overloadon the osteomyoarticulatissueof
dentistg61+62].Besideseatdesignthe human,occupationaland organizationafactorsalso
playanimportant role in termsof load conditionsin the humanbody[63+65].Psychosocial
factorsarealsomajorrisk factorsfor persistentow backpainin workers,andtheyshouldbe
consideredalongwith the physicalaborrequirementsreducingthe disabilityrelatedto lum-
barpain[66]. Suchpainis alsodirectly associatewith depressiormndsomatizatior{67]. Psy-
chosocialnterventionsmayreducetheimpactof low backpainin theworkplace68,69].

Four-handeddentistry,equipmentorganizationin the workspacegorrectpositioningof
patientsjllumination, andauxiliarycomponentshouldbeobservedand controlledin the
dentalclinical practice[61+62]. The musculoskeletadtresof a dentalprofessionals quantifi-
able,comparableandespeciallyathervariable consideringthat musculoskeletalisorders
maybereducedby improving the ergonomicpositioningof the patientandthe practitioner
[70]. Positioningshouldmaintainthe naturalcurvesof the lumbar spine(cervicallordosis,
thoracickyphosisJumbarlordosis,andsacrakyphosis)allowinganeutralsitting posture
[7,59]sothat musclesandintervertebraldiscsmayalternatebetweerrelaxationandloading.
Correctpositioningis beneficiafor nourishingmuscleg71] andintervertebraldiscs72] and
for potentiallyreducingergonomicrisks.

Thepresentreviewis original,andit hascontributedto developthe scientificknowledge
from two main points. Primarily, it is thefirst systematiditeraturereviewto investigatehe
influenceof seattypeon ergonomicrisk amongdentalstudents Secondthe low risk of bias
observedn theeligiblestudiesallowsdrawingmore consistenandreliableconclusiongrom
thedataobtained producingmajorimplicationsfor the academiaentalclinical practice.

Limitations

Thepresentstudyis limited by the presencef only two clinical studieson the subjectwith no
samplecalculationor studypower.ln addition, the studentpopulationincludedonly dentalstu-
dentsworking on phantomheadsandit wasnot sex-specifidn both studiesncluded,thedata
werecollectedonly atthe endof follow-up. It is worth noting that short-terminvestigation®f the
sitting posturemaynot completelyrepresenthe biologicaltime-dependentesponsed:urther
studiesshouldbeperformedto determinewhetherthe effectivenessf asaddleseainterventionis
maintainedin thelong-term,especiallgoncerningthe neutrallumbar posture In addition, both
eligiblearticlesusedstaticimagedo representhe averag@ostureof a personwhich doesnot fit
thereality. Thereforefurther studiesneedto employstateof the art posturemeasuremengquip-
mentthatautomaticallyrecordthe posturecontinuously A combinationof postureand Electro-
myography(EMG) measuremenivould provideadditionalinsight.

Conclusion

Thetwo eligiblestudiesfor this reviewprovidemoderateevidencehat saddleseatprovided
lowerergonomicrisk than conventionakeatsn the examinedpopulationof dentalstudents.
Follow-upstudiesarerequiredto confirm this resultby addressinghe limitations of the
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studiesFor examplefollow-up studiesshouldemploystateof the art posturemeasurement
equipmentandexaminewhethersaddleseatsalsoprovidelowerergonomicrisk in apopula-
tion of professionatientiststreatingrealpatients.
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