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Originals

ANTHROPOMETRIC POSITIONAL DIMENSIONS OF DENPASAR
JUNIOR HIGH SCHOOL STUDENTS IN 2016

I MADE MULIASTS", Giisg WIkATA®

! Departement of Physioiogy, Medival Faculry, Universita Udgyvoan
P8, Swciirman Street, Dangin Puri Kok, Denposar-Ball, Indonesia
* Emuail il rosalicar 20 1 Saigmailcom
? Departement of Anatmn), Medicol Focudty, Uiversiiog Udbmvang

ABSTRACT

Emmmmwm wre exsentinl fagtons indesigning o work-
station. The most facilities in junior high schools offen rermain unchanged or not adjusted for
new students, Those facilitics inclde mbles, chairs, boards, ete. The study aims 1o know about
anthropametric dimensions of stadents in junior high schools in Denpasar in 2016, The research
is descriptive (anthropometric survey ) involving jumior lgh school students amownting o 901
al ten junior high schools in Denpasar as a sample determined by random cluster sarnpling, These
801 volunteered tost subjocts are divided fnfo 480 male ond 421 female stoderts. Amoeng 15-di-
mensional indicators in p sanding position, only 3 dimensions did nol show significant results
betwean the two genders, namely lower leg length, chest cincumierence and buttocks ciream-
ference, In & sitting position, nmong 21 dimenszion indicators, only T dimenssons did not show
sgnificant results between the two penders. Anthropometric measarements of jumior high school
studerts in Denposar had significantly different reselis in the sinting and standing dimensions
ot both genders.

Keywordi: Ergonomic aspects; anthropometry; student postare

INTRODLFCTION

Ergonomic nspects, especially anthropometry in work facility design, are an tmportant {sctor in sup-
parting the improvement of production services. Attention to this in the present decade 1& someihing thas
caimat be delayed any longer. Anthropometry thus has many uses, such a8 condocting tooliwark Facility
design, The suitabilidy of the size of o tool apnmst people who will use it will provide sstisfaction m the
Formn of comfon and health viewed from the point of view of anatomy, phygiology, psvchology, otcepational
henlth nnd safely, design and management and preventing complaints dise to the &ie of the anthropometrical
device of people who use  {Grandjean, 1997, Numnianto, 2004).

In jumior high schools, the facilitics available ane still facilities that have been around for o long time
und hewve not been replaced. These facilities include benches, seating, blackboards, and s on. Many of
thizse fuedlithes may nol be suitable for use, Bven if they con still be used, the size (s not necessarily suitable
for junior high schaol students nowadays, becawse s to the anthropomeiric measures of students now and
Hose thit have changed agadn unlil now in Indonesia there are no definitive anthmopomsetric measures of
Indonesian people (Sutfana and Susika, 2010). So far, we still use estimated anthropometric measures (Ped-
erson and Cong, 1996; Morton, 2004, For this reason, to plan the procurement of feilites ze substifubes
for existing facilities and the procursiment of new facilities, it s very necessany 1o pay atfention io the an-
thropamesric aspects of the people who will use them, in this case, junior lgh school snsdents,
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Thig resarch was sonducted m Ju'._'.-' Hrpl.r_'ml'u.'r JF1E e the ".iur."li.'lrluhl;l.' of I'.I'enpa_l:ﬂlr. The d;-_-'.lgn il
this hlud:.- wikk &l J.||I!|1n1p-c|rrr_'l'ric Jurigly |duu;.'n.|'.-1'.-.|_"l s menswrs the Jlnlhmru.:mf.rn; Mmeasurement=s ul'_||,.|n-
wir hiirh school students m the Munscipality of Denpasar. The siudy popolsiion was Denpasar City junios
high school students, and the snmple defermination was taken by rendom cluster sampling, and the number
of sehoiols used was ot least 201% of the toin] mumber of junor high schools (40« 2004 = 8 schoola). OF the
40 jumbos high schoole in Denpasar Chty, there are 1] public middle schools and 29 private jumoc high
echoels and 10 jonkor high schools (4 pablic middle sehoals and & peivate middle schoeds) are used in ths
study. OF all the schools selected as eamples, W1 students were mken apar as measured samples

Tha |.Il.||.1:.- wag comnducted aller TECEIVIT appﬂw:d trom the Hesearch Ethics Commitie, Medical Foc-
ielty, Universitng Uidayvana’Sanglnh General Hospital. 'We then described the choracteristics of stwidy par-
bicapumts. Bedore sturting this study, all pprbwcipanis gave imformed consent. Prior o measuraments, we firs
asked for PEMTILESM from the respective head of school tn measure soms .1.r'.1'.1n_'||_'||'|r.-'|¢rr'..: MisEELIrE enks
of the students, Afer obtaining the approval from each school principal, we made measurements following
the agreement, namely a1 certain lessen howrs we mfoemed edch school studant io do mensurements of
m'.q:r:'ll.'u:lllfln'lrum:lurn-:: tirmeemaona, ard mi that ime mersuremans were foken dlr-e.-:;l:l:.'nn Iss. 2od and 3rd-
vonr sudents. The ools used were an anthropometer and & metal meter, The messurements were corrisd
ol on apch sampde in dandimg and sitting positiens {Abemethy et al, 2004; Kamal, 2004}, Diatn in ench
POSIINN Were ey :|r|a.|'_..':-:|.'d by the Momp="Whitney test (sigmifianmce, m=IL051, This revenled the |{|'!-I'I|'|JIL'.?|]}||{'
data between make and female smdents.

RESULTS

M Ch 4L junl-.lr I1i;g'.'| achoals (Sekodnh Menengnh Pertomn, 58P in Indonseian) m !‘.Il:npasnr. there
are || publhic kel e sehoale (27.5% ) ond 29 prvale middbe schonls {72.5%) with 23 576 students, can-
sisting of 12,271 male students {52 %hand 11305 female stuclents (48%0) { Denpasar Oy Edoeation Officse
dati, 20053, Anthropometne measurements have been carried out on [0 SMPs (4 public middle schools
mnd 6 privote middle schools) with a sample of W people with details such as in Table 1.

Tahle |. Charsctenabies of the samples
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As Iroam 1 3=dimensionsd indicasors i the sanding pesition, only thres dimenswons did non show sig- prishbemid
nificant resulis between the two gendérs, numely lower leg length, chest circum ference and butiocks cir positians,
cumference. [n contrast, in the sitting pesition, from 21 dimension indicators, onby seven dimensians were popliteal |
not significantly different between the two penders (pe0,05). In the dimensions of eve height and sisture sridy, D
the standing posithon had significent resulis as compared with the sitting ope (p<(.05) genders

The

clEmenshim

INSCLISSHOMN mining ihe
il seal | M

The observation technigue has been usad i many sudies, inclhding the evalaation of the anthropo- even thisy
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metrie dmmensions of siudents i the classroom, In this study, 01 volumesred 125 -||_||_'|jr\.;'l'5 e reengiied.
nnd they are divided as 4B male and 421 female students, They were observed while they are sitting on
the ermangement seal und stnnding for approximniely in & one minuse dumanon. The observatinn are rep-
reseninbis reflecting the standard technigue applied as usual in the Department of Plhvsiology, Medical
Faeuley, Universias Udayana,

The result of the comparisom showed that all overmge make™s body dimensions of male sunlems are
n||.|=l|_l.' hlE!m:’ than those of fermale ones, However, m s=veral ':itlmg dimensions, while not t.ig|'||‘|'n;u|11, e
AVErEmE resilts of woruen ane x|ig|‘|L|'_-.' hi].!!u!r thin thise of men {Fuster i al., 15995, Those dimensions arne
mmogtly imeasured in siting shoulder height, hu1h-:|-'.-|'ri;||||=.|l I‘-‘Tli'!‘-tl'- and hip thickness dimensions. The
sirnd lar resulis had been showed by Chuan et al, (2010) when twenty-four body dimensions were evaloated
for comparizon. 1§ was shown thot more than 50 percent of the dimensions were sipnifleantly diffenent, e-
chuchigr weight, suture, ¢ve height, siting height, sitting ‘eye height, sitting shoulder height and others,

Huowewer, thas focused on health staioy, ¢.8., body moss indes, of the students a2 well 25 pender was
e -::-:'l:l:-' L:-:'h:iq.l-dﬂtm:-g.—'_lphu: charmslefisic wad 1o codmpareE Lhi differemoes 1 liealih st of the shklends,
Laik u!'di.u:ipkil:m aitdl tivie, self-contiol and social siEppIrt Ve n:pnrhﬂ! 1s tmporiand |r|r'|‘||em|:ng fosctors
of students’ eating behaviour {Amm ond MNegm, 201 7). Younger femnle stdents in Bali generally receive
clise supervision from their parents regarding their discipline in mpisizinmg health by not playving outzide
to waste their energy at 0ll, The tendency of the femabe studenis” metabolism nlso pffects the fai deposits
m their bodses, especally the buttock and thigh aren. The fact whether this frend makes sining anthrogo-
metnd measurémenls appear o be women Who have a ligher valiee m ok not yvet clearly known,

Liowwar leg length (LLL). chest earenimfsence (OO and buttocks crroumiference (BC) had insigmi (e
pvalue itk thas .‘al'ulJ'_n.'. The measirdaesals ilratutldillg dimnengiansg are p-urf:_lml.-cli-':!ul'.f_':l ||_'.. Kb and
Carmeli { 34 71 accentisaied that more mmru‘ch-cm.i'ru evaluitsons such us guit ann |_':."-i!~ can enhancs peou-
racy aml provide o detailed valid and reliable evaluntion of deviations and the resultont change i the of
fective leg lengih, There are still differences of opinions s & the situation of LLL plays in musculoskeletal
dhsorders nnd the recognized extént of LLL necessary to warmant corrective support such s g heel or shoe
Iatl.

Yasg atal (2013) had etated that BC were snlfirapometric imeasurements (il ghow grreater carrelation
walh visceral al!ipu:.e figigie Hrickneds thin B&L Thal slstement % in occonbanes with the real siiantisns
WMo il i||:1:|:-'r hlgh schoal's studenls myvolved withm the slu-:l:,' Mowndnys, Indonesan teenungers urs
lacad with a 1|'||I‘:|115 i muirbiomsl minke |'|rr\-'h]-:'r|1 It s reflected by San pnd Sarctikn (2019 ) that mentioned
e praportion of the nutrisonal status of feenngers im Indomesia (2007 was minnouriched {9 8%, whils
9.2% al them hod betier nutrtbional eiodus, Besides, 1 showed o Ligml'l:.zm relanonship between sex, edhs-
cabion, protem imtake, smoking, exercise and parental mitationn! stains wath them,

Sexual dimombism 15 apparent for heghit mnd weght as well as for the remnming anthropometnc
vannhles, pe ﬁ..h.i:u].e i prrenter I.'I-:h:1'_-.' g Forrmndes and more |||:I|rl.'_:-a='glg.' lor fersndes, Thos dnta can be |||:I|: s kel
in designing ergenomic workplaces according to students. This data is also the useful cancept of the mor-
pholegical peeture of both makes and females and should be considersd comfortable z2t for learning
{ Davoudimninlab et al., 2061 30

Hig @t nl. 2012y presented that ieenngers msed sebedd ioole that did not meet their ergonamic slan-
dards, whach fivoeed the adoption of inearreet postures and contribisd i the ermergence o musealozkelstal
problems that can interfere with their educational process. bt bazically oocurred while they were in sifling
pudtions, The s sl realte aflsstad by the amiscn) sriting posihisng included sacro-paphtenl length,
puplsteal heighd, hip width, lumbar support begnt and efbow ond thigh height. [n contrast, in the present
study, buttack-Enee length, botinck-poplitenl length and hip thickness had insignificant meaning in bath
genders

Thee albony hedght in standing posisons bor the reman i used for desapning sork levels. Sigting position
drnensions wee important Tor designing office workststions, desks ond chairs ood are also used for deter-
piaing the sitimg workspace i well a5 are importan dimensions of chair such o chair heighi npd length
ol g | Marfelldones, :'.I?I:I-'Ij Hut, thad 15 not commendy found m the case of the albow Ehtlghl Eimension
even thoogh the ditference 15 squally snpmficant between the two genders, In o standing position, the heigh
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12 1.1 om difterent fram ihe mokes. Conversely the mean elbow chighlul'fl.'l:'lL'lh‘:s hac s higlm’ value of 0.8
om than thot of males in the sitting dimesson, However, the distance between the two efbows is indeed
o ‘i:EIII:l:L'uI:Il wiln 1he Ereabest v alue |n men

Although, Reis et al. (20012) still demonstraned these dimensional growths cannad be eontidersd s
Limeas. Doring the growth phase, the body segrment grows faster than the head, followed by the tank and,
after dix vanrs ol ape, lower liimbg prow more significantly, conatinuing 1o grow faster than other hody seg-
menits undil the onset of ]1|.||'l.'..-rt:.-', which, 1n fum, the trunk Erows [aster :1;._.'u.i||. Thet indicates that at the dif-
ferent schonl plu:lcm umtil ihe begpmmng of puberty, they should pay

more aitfention to the helght of the seat. The popliteal bserght lne an easential posticipation in defining
the sead height. According o the resalts of the peesent study, the pverage of both penders appronched the
U5th percentile, which means that the growth patterns around the limbs in both genders are i the same .
bituation at their ope. The stature appesred tobe a similar vaiee m the 5t percentile. [t seeme that the
posture while sitting in both genders was similar. But, the following phase of growih would change their
sindrire :rlrururllh- & Uiz D5tk percenliie el ol been achieved that tiase [ Abdrafimsns ecal., 2008,

In relation to the evalusbon of human posture, the establishment of the pestures can be conducted
throagh the ohservitaon method. [n s study, the common postuned of sideints while both scanding and
gitling on the environmesnt will be ssed in the eqponomics assessment to indicate whether the cument move-
menl, seat apd desk design is auitable in adapting to these different dimensions (Romb and Aminism, 200 E)
I'he resnlting postare will tead 1o imgeove perfommance, efficiency and children's well-being {Gongalves
nnd Arezeg 31 2

A basie mude of ergomormics 15 that there 15 no sech thiag as an “svemge” person. Howewer, providing
o chair specifiently desigroed for ench individisl & aof practical. The only solution & to provide everyone
with flally adyrstable choirs that can sceommodate o maximum mnge of peaple, Monethelsss, the chair and
its adjus=tment remain constant for the majority of setups i a typion] office environment (fungs, 2MHE5) The
adjustable mags s normnlly from the 5th oo 95th percentile of measurements (typienlly aroaind 300 of the
popiu latiom:, workers falling in the ranges of 5% of the shortest and the tallest will meed custom-made chairs),
I students, desks and chatrs with insppropeiate dimersions can cause poor sitting pesture, neck nnd back
pain, and increased strees at Sth lumbar verieheee, resulting in o loss of Hiterest in leaming (Wang ot al,
X&) In addition, this Hmitma #ody did mot present the leedback from both studeats and teachers aboir
the combosable use of theiz equipemaent in the school to aptimize the messurements.

CONCLLSION

Anthropametng messarements in junacee high scheol stodents i Denpasar mostly have relinhles di-
menseons while gitting and sanding. Both genders have thinly significantly diffesent results. Both dimen-
sions grovide sienificance valoes that are easy enough o determine how comfortabie students sl be when
learming in the classroom Infer. Moreover, ergonomio workspaces nesd o be stressed early on i ordes 1
create nn effective ond efficient learming ecology
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