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Abstract— PT. AFS is a Limited Liability
Company engaged in catering services. One
of the most important divisionsin thisfield is
the warehousing department. Receiving is
the place where the goods ar e entered, while
the store is the place where the goods are
stored for some time regarding the
expiration date of the product. Goods
collection is done when receiving incoming
goods, moving goods from the receptionist to
the store, and when requesting goods from
the production room. Body posture is a
determining factor in analyzing the
effectiveness of a warehouse operator's
work. If the operator's work attitude is
wrong or not ergonomic, the employee will
tire easily and bone abnormalities can occur.
Complaints of Musculoskeletal Disordersare
complaints of skeletal muscles that are felt
by a person from very mild to severe
complaints. For the RULA and OWAS
methods, posture analysisis only carried out
in the main warehouse. The final Rapid
Upper Body Limb Assessment (RULA) score
for both workers was Score 7 (Action Level
4) which indicates that this condition is
dangerous and requires immediate
ingpection and changes (on the spot). And
the Ovako Work Posture Analysis System
(OWAYS) shows Category 4 (This attitude is
very dangerous for the musculoskeletal
system. Needs to be corrected
immediately/currently) and Category 1 (in
this system problems in the musculoskeletal
system don't need to be fixed).

Keywords: Musculoskeletal Disorders,
OWAS, RULA, Warehouse.

|. INTRODUCTION

Ergonomics is defined as the study of
human influence on the work environment based
onpsychology, engineering, anatomy,
anagement, and planning and design. In addition,
ergonomics is also related to optimization,
efficiency, safety, and health as well as human
comfort in the work environment [1].

PT. AFS is a Limited Liability Company
that focuses on catering services. This company
was founded in 1996 and initially only served the
needs of "airlines catering”. With growing market
demands, this company also serves catering for
the needs of companies, such as Education and
Training Centers, or seminars, as well as other
events hedd by companies in Maros, South
Sulawesi.

This company has its warehouse as a place
to store goods, namely in the receiving and store
sections. Receiving is a place where goods enter,
while a store is a place for storing goods for a
long time until the product is used for the
production process regarding the product's
expiration date. Lifting of goods is carried out
when receiving incoming goods, transferring
goods from receiving to stores, and when
requesting goods from the production room or
each division such as hot kitchen, bakery, pastry,
meal prepared, cold kitchen, hot dishing, and
others.

Body posture is a determining point in
analyzing the effectiveness of a job. If the work
attitude is good and ergonomic, certainly that the
results obtained by the workers will aso be good,
but if the operator's work attitude is wrong or not
ergonomic, the workers will easily tire and
abnormalities in bone shape can occur [2].

Rapid Upper Limb Assessment (RULA) is
a method developed in the field of ergonomics
that invests and assesses the work position
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performed by the upper body [3]. The Ovako
Work Posture Analysis System (OWAYS) is a
work attitude analysis method that defines the
movement of the body parts of the back, arms,
legs, and the weight lifted. Each member of the
body is classified into a working attitude.
Theattitude of theobserved bodyparts is the
back, arms, legs, and the weight of the worker's
load[4].

The workforce working in the warehouse
of PT. AFS as many as 4 people. The activity of
lifting goods using a carrier. Meanwhile, the
transfer of goods from the conveyor to the
palet or the shelves of goods is done
manuallynamely the transfer of goods is carried
out by interacting directly with the body of the
worker (direct lifting of goods).

Musculoskeletal disorder complaints
(MSDs) are complaints on the part of the
skeletal muscles that a person feels ranging
from very mild to severe complaints [5]. The
movement of goods is dominated by body
movements which will put pressure on the
nerves, blood vesseals, and musclesin al parts
of the body, especialy the shoulders, neck,
head, arms, wrists, and feet. The result can
lead to musculoskeletal disordersin the body.

Therefore it is necessary to research to
reduce musculoskeletal complaints using the
Nordic Body Map method and to measure the
work posture of workers ergonomically using
the RULA and OWAS methods.

[I. METHODOLOGY

The variables examined in this research
are work posture and musculoskeletal
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complaints. Work posture was measured using
the RULA (Rapid Upper Limb Assessment)
method and the OWAS (Ovako Work Posture
Analysis System) method. Musculoskeleta
complaints are measured using the Nordic Body
Map.

Musculoskeletal Disorders are one of the
injuries that workers often experience in doing
Manual Material Handling (MMH) activities,
namely injuries to muscles, nerves, tendons,
bones, bone joints, and cartilage caused by work
activities. When a person works in a standing or
sitting position, the movement of the spine,
especially the waist is vulnerable to extreme
movements that can causeinjury [6].

RULA or Rapid Upper Limb Assessment
was developed by Dr. Lynn McAttanmey and Dr.
Nigel Corlett who investigates and evaluates the
work position performed by the upper body. This
equipment does not perform special equipment
inproviding measurements of the posture of the
neck, back, and upper body in line with muscle
function and external loads supported by the
body.The Ovako Working Posture Anaysis
System (OWAS) methodisamethod thateval uates
and analyzes uncomfortable work attitudes that
result in musculoskel etalinjuries.

The working attitude part that was observed
included the movement of body parts from the
back, shoulders, hands, and feet. The results of
the research show that the OWAS method is
effective in assessing, evaluating, and analyzing
work attitudes until categories and work method
recommendations are obtained[7].

Here are (figure 1) the stages of the process
to draw conclusions and suggestions.



Tibuana

Journal of applied Industrial Engineering-University of PGRI AdiBuana

DOl : 10.36456/tibuana.6.2.7794.127-133

p-1SSN 2622-2027
e-ISSN 2622-2035

{: [ 5 RIN A
- - : x:
- T - 1 Mesurs wak parmme wemng PULA
| Foded Sy | et ;
* - —— 2 Evalule st qumel.uu. —
; 3 Ty a0 seooe ompmem S
| Firmwnry fincdiea | e S by, proils
l 4 Domrmies s fisad aeors oorder 2
| irgbler 1 | miToe.
! [
et Tr=le-minaks
| Hpeepis | 1. Mesmnreg work posime g e
T CWAS warkzheat
| Db oo lection | ™ L 4% amafy e abrade oF hody merts 1
] obearved Eor analvee.
Srobler - T Tifemmire e cmlegory of wory
e = pun.un
Lo wak complane dada - =.
1 Wk Pestors Diats Amchros Eoowiny e Em'"‘_‘l-"“ aqxcs cfRULA,
b the ermplevee s otk preturs bral g0 of o DAL, Buvp L
T + s pom-=rgcrns ek posiw =
Famstaes Ll Bdap complmt F'
Melake a ok wopozal tor
b e b | L opecagiaes [
o Calmat: mweolicwce ppiovanec |- ewel sooe
Ares
5 Viawty e ceeleoab che |- T o I i i
questiznnairs asceedme 3 he .:\ Foiivh :} PR hd
sk sl — - o2

Figure 1. ResearchM ethodol ogy

[1. RESULTANDDISCUSSION

Based on the interviews conducted with the
employees, the data obtained was 1 person over 20
years old (25%), and 3 people over 40 years old
(75%) with male sex. With the height of the average
worker above 160 cm.

Based on observations and interview results

at PT. AFS, shifts from workers are 9 hours and
6 hours. For the 6 hours, go to work from 06.00
- 12.00 WITA, and 10.00 - 16.00 WITA. Then
for the 9 hours, it is from 08.00 - 17.00 WITA.
Thefollowing of table 1 is the characteristics of
the research subject:

Table 1. Subject Characteristic
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Figure 2 isagraph of pain complaints on
the workers' bodies based on the Nordic Body

Maps questionnaire:
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Figure 2. Result of Nordic Body Maps
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Tigmre 3. Score Movement A (RULA)

Description :
0 Paininthe upper neck
1 Stiffnessin the lower neck
2  Stiffnessin the left shoulder
3  Stiffnessintheright shoulder
4  Stiffnessin the left upper aam
5  Stiffnessin the back
6  Stiffnessintheright upper arm
7  Stiffnessinthe waist
8 Stiff intheass
9 Stiff ass
10 Stiffnessin the left elbow
11  Stiffnessin theright elbow
12 Stiffnessin the right forearm

13  Stiffnessin the wrist of the left hand
14 Stiffnessin the wrist of the right hand
15 Painintheleft hand

17 Panintheright thigh

18 Painintheleft knee

19 Painintheright knee

20 Painintheright calf

21 Painintheleft ankle

22 Painintheright ankle

23 Painintheleft leg

24  Painintheright leg

The graphic aboveshows that the most problematic body part for the four workers is a
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pain in the lower neck and back for worker 1, and
pain in the upper right arm, waist, and buttocks for
the 2™ Employee. For 3 employee, there is stiff
pain in the neck upper part, stiffness in the left and
right shoulders, waist, buttocks, and stiffnessin the
right calf. 3% Employee is in charge of moving
materials from receiving into the refrigerator room,
as well as organizing the materias in the
refrigerator room.

For the RULA and OWAS methods, postural

p-1SSN 2622-2027
e-ISSN 2622-2035

analysis is performed only at the main warehouse.
Therefore, the andyzed employees are 2
employees, namely the 2™ and 4"employees. The
following Figure 3 is the result of data processing
for the RULA method on Score A (upper body).
The following Figure 4 is the result
of data processing for the RULA method on
Score B (lowerbody) and the find RULA
score.

SLLNIE MUYVEMEN| B SLUIE [E]

E:x Trumh
T Pl Floum . =TEoT |Neek[ S T =
1 |Fresk cmzinamlzSHIESLF (AN Al |0z
2 |FreskimsInamlzcF 0 X s |2 1|1 g]z %3 = L1 B
T |IFreck T an ancle Suer 20 = ¥ |5&|F s]4n6 bl B
4 |IFewrest sow tw Eoslion of Kohing Uz of dour T 5 zfF 4| 40E o

T — -

1 thé apes aor S Rech ALRS 3120 00 0he 18 SFilcht S136 snd bands ioahs kit ard A9 £ 42 - L - f — o : :
TITEST B el ans KR Zkx I T o o I E]

e Ezak mowcnznl
1 |Ftwoporctor skzor g el Soppaabcd b e bask FIzs Famrg an angls ok o mors
F |Fiwlak u wonamls FirEn
T |l twFack —m canancle =10 il
 keback omrs = ol more b yan GF
| L IR ] )
¥ Thw 1o 2t Tt 1 I
FEEF |5 -
g, T : Ex 3 5 ¢
Waae g F1zworen: CE TSR L PR B (PR S
i i 2
4 b bagrs ans og o ac | SEpShod wach SENG a0 S 2o SaldlE nabaatced s Z : : :; - : ;i
alr &l: 7 :
I |EInasacirgposkon sharsche 2odgsekch: s d sl md esenL Zn bt s, i E,: 1 : - - ; 5
RPd_N Scorc 22-d- 1
T |Erwradgbs anc s ane w0l SuSEores and the cerel ZF ek of the bzdy Iz rorzalanzsd
BN Scocidh - 7

At s &

Lt li=d-asan
CEeoe 0 [of LI wl- ales that thE -oamTa [5 g e al]
A | wozpled b pizna! Terksred of repocted 1oe along

2nzd o hme.
St F o d mled At o e meanai

secuirad and ok anced ate 52 eculned.

CEe218 07T 21 53 nd Calas O al &N MG pecdcn I3 Naedad

ks s nd oazngcs nesd ez Ee madc mmeclncly
TR T L TP A e
Aty TR RV B FF T S T Ve PR W TRTTTR 2 I I (T
han’.

E pa-aton: Implzuze 2nc zrd Emzhovzelth gzt sozre o' Twchcono- cud

Figure 1. Score Moveinenl 3l 2ULA Suors

And for the OWAS score can be seen in
Figure 5 below.

Figure5. Ovako Work Posture Analysis

Maik yardin: k- rﬂﬂ Homs Py sicane hal T J &s':ernResu“:
A S e e The OWAS value of the 2™ employee is
SR S N | A A Y with a value of 4 andthe 4" employee with a
ol o I value of 1.Thecategoriesof OWAS resultscan be
TR TS o seenin Table 2 below.
et 1";“,M : Table 2. Category of OWAS
B = | | Category Description
I e I ardensnnnh | o In this system, problemsin the
e Smnam | 1 muscul oskeletal system do not need to
i [ T be repaired.
Thereislittle danger to the
2 muscul oskeletal system. Needs
improvement in the future.
Dangerous for the muscul oskel etal
3 system. Need to fix as soon as
possible.
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Very dangerous for the
4 musculoskeletal system. Need to fix
livelcurrently.

Ovako Work Posture Analysis
System (OWAS) for the 2™ employee,
shows category 4 (This attitude is very
dangerous for the musculoskeletal system.
Needs to be corrected
immediately/currently) and for the 4™
employee, shows Category 1 (in this
system problems in the musculoskeletal
system don't need to be fixed).The results
of RULA and OWAS values can be seen
in arecapitulation of Figure 6.
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Cooperatives No. Per 01/MEN/1978
concerning Occupational Safety and Health,
the maximum allowable lifting load for an
adult male is 40 kg if the work is done
occasionally, 15-18 kg if work is done
continuously. Whereas for young male
workers, it is 15 kg once in a while and 10-
15 kg if the work is done continuously[9].

V. CONCLUSION

The fina Rapid Upper Body Limb
Assessment (RULA) score for both workers
was Score 7 (Action Level 4) which
indicates that this condition is dangerous
and requires immediate inspection and
changes (on the spot). And the Ovako Work
Posture Analysis System (OWAS) shows
Category 4 (This attitude is very dangerous

Firore & The Resolt o EUT.A amd OW AR

When workers are standing while
the standing elbow height[8].Meanwhile,
according to the regulation of the Minister
of Manpower, Transmigration and
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