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ABSTRACT

Derzal ergonomics, which is o sub branch of ergomumics emphasize that,
the fact that all equipencot and tools made available to dentists and patienss fits
the dimensions of the usee is of the primary prority foe health, work productivity
and maecivanon 10 the tasks. In line with this purpose, 27 antheopometrical body
mOAsUrements ar¢ tAkcn m scoordance with Irsermational Biological Program and
Anthropometric’ Standardezation Reference Manual, from 200 adult individuals,
100 feoale and 100 male from mediem and upper socio-ccoromic level in
Ankars i order (0 detceming anthropommetrical values of car coustry paople’s
values,

' As the height and weight are most used indicators that reflects the general

morphology; in this stody with the averape ape of 27.43 yrars, height calculated
as 1671.22 mm and weight 6898 kg. Acconding to the sexes, the height and
welghe valoes are oy follows. females 1605.03 me and $6.56 kg: males 173840
mmm and 7330 kg,

The results indscate that our people have unique anchrapometncal values
different from those of ocher poople. Bodh female and male individuals® height,
sitting height, knce beight and bytioci-koe lengths ace bower than Noah Europe
and North Amceicon groeps and higher than South East Asun growps. Keee
height and hip-knce kogth of Turkish women be found 10 be lower than those
South Exst Asia women. The other attract atiention resslt is, comparing with all
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other greeps foe both sexes ow poople’s hand becadth and band length
parameters are higher $han the others. Those values hat we determined clearly
shows the mecessily and importance of the design, which are weique 0 owr
pociety.
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DENTAL ERGONOMI ACISINDAN TASARIMLAR ICIN ANTROPOMETRIK
REFERANS DEGERLERININ OLUSTURULMASY

ozex

Ergooomi disiphninin alt dallanedan bint olan &eneal erponoond, diy hokimi
ve hastummn Kullanemens sunulao her 0eld aket ve chipeanm Kullasecr boyutlvma
uypun olmasmin saBhk, & veriosl ¢ Ife motivasyon apisinden Oncelikli
oddufemn doemls vungulsmaktadi. By amag dofrultesunda Clite Essnimion
antropometrik deperierin tespit etmek iin Ankara’ds orta ve U sayockonomik
dureyden erighin 100 kadin ve 100 ¢rie’, toplam 200 bircyden, Intermational
Bidogical Program v Anthropoesstric Standisdazation Referaace Manual'in
teknikleni dodrultusunds 27 amropoenetrik viioet Big8s0 alinmughir.

Al ve bopum genel v meefolojisnd yanstmada kullamibn ¢
belirkeyici Oocilikier eldugu dikkate almdinds, galigmamiada 2743 yil gendl
yay octalamasing sahip bircylerin Boy ortalamam 167122 mm ve afelik
onaliman 64,98 kg olaruk hesaplaamugter, Cinstyetier sgmndan boy ve afelik
deperiect ise; kadmlarda 1604.03 mon ve $6.56 kg erkeklerde 173840 mm 73.40
kg'dor.

Aragirma sonuchinnn stsieiki analizheri ve persentil doberkninin diger
Ofe degerleri e Kargtlagtndeass  sonugunds,  Ulke  insammizin  digee

farkls ve kendine dugl antropoemctrik deferlese sabip oldade
gozicomistir. Hem kadmlar bem &¢ erkekler agusmndun boy, bust yoksekligi, diz
yuksehligi ve kaka-diz wunluk Scferlen Kuzey Aviupa v Kusey Amenka
proplanedan olduk¢a disok deferde, Glney Do Asya gruplanedun yoksek
deporde bulunmegter, Dikkat gekicl bir diger sonwg ¢ her Iki cinsiyet agiundan
da ol genigligi ve ¢! wrunlufu parametrekeinin Kargilagtrdafemes (hm difer
supliedin  yuksek olugudur. Tespit cttigimic oldukga farkh  dogerier,
toplamumuza  Orgd tasanmlane  gorekliligini v dnemini  agkga  onaya
koymaktadir,

Anshtar kelimeler: Anthropometn, dental crgonoesd, Tark insam
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INTRODUCTION

It's known that populations have certain anatomic, anthropometrical
and psychological characteristics. For ergomomic design, determining
anthropometnical dimensions with taking into consideration of the
biological and psychological characteristics of the people os well as their
Capacities and make design of tolls, machinery, system, works, structures,
hardware and ambicnt conditions thus increasing efficiency by ensuring
both safe, healthy, comforable, ¢asy and effective use for this and
metivation of the wsers is 2 necessaty (Sabancs, 1999; Edkan, 1995:
Sanders and McCormick, 1987).

Anthropometrics s a technique, which cxamines physical and
biological form in metrical aspacts, which such physical and biclogical
form is shaped within the franework of genctic and environmental
factors. Determining unique values of each society, establishing cectain
standards and making designs by taking these standards  into
consideration is a must for each sociely. Great role of anthropometsical
data for health and efficiency of the users in equipment and 100l designs
and the fact that this data represents the relevant population is very
important. We may tell that subject mattee of “Dental Ergonomics™ is
design of any and all oquipment and environment, which are made
‘available during dental procedure, and principles of operatico. In addition
it is striking in this field #t is very limited in Turkey (Cushman and
'Rosenberg, 1991, Helander, 1995; Uzel and Gur, 1999),

User protection laws that exhibits impoctance and requirement of the
ergonomics and constitute eaforcensent power, fulfils important dutics in
the developed countries. We believe that designers and dentists as well as
patients insists on crgonomics design, shall play an important role in
realization of the innovations in this field.

- Unique anthropometrical values of cach socsety are ereated as a
mutusl interaction of the genstic and enviroamental factors. It is intended
10 make a contribution in anthropometrics perspectives, 1o determining
“anthropo ical values of our socicty and combining them with new
technologtes, realizing a woeking eavircament, which is in compliance
‘with ergonomics standards with regard 10 dentistry.

In addition to those design which are made by taking into
coasideration of the physical and psychological health and safcty of the
dentist and patient, in compliance with anthropometrics parameters,
adapting such factors as illumination of the working environment,
wentilation and temperature to the people increases functional working
speed, and ensures working ease with regard to patient and dentist,
During dental procedure, prolonged movement group is repeated over
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and over in the body of the deotist. Besides the vibratory and polsing
tools, those movements which requires application of force, imbakince
and physical challenges oocurring at catremutics and fingertips influcnces
the patient physically and psychologically as much as dentist. Whea all
these factors are taken into comsidecation it is compulsory 0 make
crponomiks dosigns by wking into consideration of anthropooktrical
values of cach society (Uzel and Gar, 1995).

METHOD

Subjects

In this study, 100 sdult female and 100 adult make weee randomly
selocted amongst the persoanel and stedents of Gazi University, Faculty
of Dentistry, and Ankara University, Faculty of Leners as well as various
people in various professional groups and a representative group of total
200 persons were formed.

Body Dimensions

In accosdance with the techaiques prescribed in Internationsl
Biclogical Program (1BP) and Asthropometric Standardization Reference
Manual, measwrements of height, weight, arm reaching distances, sitting
beight, eye and shoulder height, shoulder and elbow breadth, chest dopeh,
full arm, upper arm and focearm kength, wrist and hand beeadth, hand and
finger leagth, wrist and hand Circumforence, hip aad buttock beeadth, hip-
knee, upper leg and lower leg lengths, knee height as well as head breadih
are takea from cach individual. The values taken are statistically assessod
in SPSS program and 5", 0", 95 percentile valoes are calculated (Akin,
2001: Joha, 1981; Mantin and Saller, 1957 Phesant, 1990).




ESTABLISHMENT OF ANTHROPOMETRIC REFERENCE VALUES FOR 31
DESIGN WITH REGARD TO DENTAL ERGONOMICS

Figure 2: Waist Heigh
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RESULTS

Average age of our working group is 27.43. When we assess average
ummgymmwhﬁﬂsruwmw”.ll for
man, Our ssmples mainly represent medium and upper secio-cconomic
classes. Measurement values of entire sample are given in Table 1.

Tidde 1: Aschoopoemetnod dussol e samgl: in 2000

k is accepted by all scientists that there is a difference Between sexes
in the society. Espocially, given the designs, it is mandasory to determine
S‘dos“muknlmlommwo(hmq.&m

n CrRONOmIcs, ile value of the women better represents lower
S‘ol‘thc and 95* percentile value of the men better repeesents
upper 957 of the population. For this resson. it is important 10 evaluate
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‘measurement values of the women and men by taking the sexual
 differences (Jurgens et al., 1990). Measurement values of females and
- males we obisin in our study are given in Table 2 and Table 3.

Table 2: Aaduopossetrical &ata of femudes
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Tadde 3 Anthepomeing oy of muales

st 2oyt cave ey MO 19500 A0 RS 9220 ed

mmn— AN W0 ISI0 N0 TMD0 KA MO

WA €O M o 108 11650
WA mie
Wrew coyurdesne (000 Mass N 1 155

Teatusere treadd reei AN XIS e -

Foond Levadd mrd A0 4% MM 1IN M I e

Tsble 4 and 5 have boen establishes by comparing percentile valees
from thiee of 20 populations of the vasious regions of the worlkd whach
weee taken with support of 1LO's Intemational Salety and Health
[nformaticn Center with 5%, $0™ and 95" of some our measurements
(Jurgens ct al., 1950).
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Table 4: Corpursca of Turkced fomakes” posomahe vals s Glosret grugs

........

pereentile values of Turkey, North America, North

Esit Asia country’s women are examined in Table 4,
height, sitting height, shoulder breadth, knee height, hip-knee and
leg length of North America and North Europe are found to be
igher than those of our country's women, hand breadth, hand length and
head beeadth have been determined to be higher in Turkish women. Knee
height and hip-knee length of Turkish women be found to be lower than
those Scuth East Asia women, other anthropometrical values have been
found to be higher than their values.

When Table § is examined, Nonth American and Nocth European
men have higher values than those anthropometrical values of Turkis
man save hand with, hand leagth and head breadth, all anthropometrical
‘values of South East Asia men are lower than those of Turkish men.
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DISCUSSION AND CONCLUSION

Equipment used by the dentist and patient during dental procedure
may be far below o sbove the anthropometrical values of the individuals.
In this case, it is noocssary to design the equipment in such a way that it
can be adjustable between $ and 95™ percentile value of the secicty
(Tilley. 1993; Cushman and Rosenberg. 1991).

The fact that dentists are on foot for prolonged times while dealing
with the paticots” leads to back, neck and foot pains. [t must be ensured
that dentists sit on 3 mobile chair. In design of the deatist chair, 368 mm
which is 95* percentile value of the malke throchanteric breadth must be
used for seat width and 3911 mm which is 5™ percentile value of the
fermale upper Jength must be used for seat kagth. Seat width of the
patient chaic must be 368 mm which is 95" percentile of the male
throchanteric breadth and length of the same soct:on must be 1089,3 mm
which is 95 value of the male lower leg Jength. For backrest of the
scating groups, 420.9 mm is recommended which is 93" peecentile valoe
of the male shoulder beeadth. For back beight including bead rest, 963
mim which is 95 percentile value of the sitting height is recommended
for absolute seating height 647 mm which is 95" percentile value of the
male shoulder height is referred to. In additicn, for wide-angle
adjmubilit;and breadth of the headrests, 1759 mm is recommended
which is 95" percentile valus of male bead with (Tilley, 1993),

In cur study, for minimum and maximum beight values of design of
the adjustable dentist chair, unit and other equipment, 445 mm which is
g;fumih\ﬂwolmelmhddudwmmw}ﬂm-hkhis

percentile value of men is given as refereaces. In additicn, for those
cases of mon-adjustability percentile value can also be wsed in
accosdance with field of utilization of the equipment (Tilley. 1993).

As for maximum reaching distance, 1920 mm which is 3" percentile
value of the women and 647.1 mm which is 3" percentile value of full
arm length of the women shall be taken into consideration (Tilley. 1993).

Today's people are divided into “Northemn people™ and “Southern
people™. I s doubtless that differences determined in seio-economic
levels and level of development is reflected in the body dimensioms.
When we compare the values that we oltained with different socictios, it
soems that Turkey exhibits average values between Northern and
Southern people. Whea we look st overall body structure, it is determined
lower section lengths of Turkish people are lower thas other populations”.
It is found that their sitting beight is lower than North America and North
Europe and higher than South Esst Asia. However, # must kept in mind
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that height of South Astan people is 1] cm shocter than Turkish poople. It
exhibits samilar structuees in other measurements (Jurgens, 1990).

It is a reality that establishing and implementing ¢rgonomic
standards arc not oaly hard for the stedies but also brings sbout some
financial difficulties. However, the fact that we have anthropometrical
values very different from those of cther societics and necessity (o take
human factors in the design clearly indicates that we have to work out
futher on these studies. We believe that approaching to dental

omics studies which are very restricted in Turkey. in practical ways
and offering more permanent solutions to the problems shall be moce
convenient.
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