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Musculoskeletal Disorder Risk Assessment of Computer Use
among University Staff by Rapid Office Strain Assessment Method (ROSA)
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Abstract

This study aimed to assess the risk of musculoskeletal disorders (MSD) from
desktop computer work among supporting staff in a private university. Information on
personal characteristics and working conditions was collected by questionnaire assisted
interview and observation. The Cornell University Discomfort Questionnaire and the Rapid
Office Strain Assessment (ROSA) worksheet were used to gather information on muscle
pain and to evaluate MSD risk, respectively. A total of 18 supporting staff, two males and 16
females, voluntarily participated in this study. Their average age and year of employment
were 26.56 (+2.70) and 2.34 (+ 1.82) years, respectively. They had average computer
workload of 6.28 (+1.90) hours per day with continuous computer work for 2.02 (+1.42)
hours without a break. All but one computer workstations (94.44%) were set up on general
work desks which were not intended for computer installation. The poor workstations
included improper keyboard and mouse height, monitor misplacement, and improper chair
features such as seat-pan size, seat height, back rest or arm rest. Extended hours of
computer work in the poor ergonomic workstations resulted in muscle pain among 83.33
percent of the participants with moderate pain level. The top three reported body pains
were low back pain (61.11%), neck, shoulder and finger pain (38.89%), and upper back,
arm and wrist pain (33.33%). The result from ROSA revealed the risk scores of 5 — 9. The

scores were in accordance with the reported body pains.

In conclusion, this study demonstrates that the risk score obtained from the ROSA is
in accordance with the prevalence of muscle pain reported in university supporting staff.

Working long hours at improper computer workstations results in multiple body pains.

Key words: risk assessment, musculoskeletal disorder, computer, university personnel,

ROSA



UNUI
a - o cal o
pananesiiluginsainviaany
denyTunnsdfURewenanssausitans
ARATIN 20 ANTNINUATFLALIANTILNL
1 = o £ v
71 luilled. 1889 winewsesay 39 14
a a o/ tal d” [~1
paNNmeflunsUimu uasiaauiiy
2aea 50 uar 80 uil1994" waxil 2000

o (2,3)

Auaeu”? duFuilszmdlnesin d1ain-
SUADARUITR g lutin. A, 2556 91
A A o a - o o
ananninislireniameigegn 3 duAy
A v a = v 1 v
uwInAe HsTnetATanAUEN (S
az 95.3) T1mMALAG11F (Beeazss.2)
uay 1adew Gauay 84.1)"
1 @l a a1 A
aeinalsAn ARNAUARSALUNAL
dll A rdll A 1 o 1
\AreaNenUnInian]  Asetanedunsese
qunwaesf un g ldwnnzan dnadely
! 1 ve v a T a
Fatlszinanesudn  §linauiaineiiin

a a v d’l
anslalsnAnIanduitiauarinsanszgn
(musculoskeletal disorders, MSD) $agas
10 - 62°Y flywn MSD Mimannnns

a o ) 1 a ¢=4I A [
panfamafdaulunjaziinf da waw lua

9)

= o (7,8, a a
AT AR LWAZ YA AMNNALINANIY

% d” = = :// 1
NATNLUAATANBINITIULIIENTUNTSILAE

dse@nsnmnisdimen uazidaninm

| 12
o o

NWNNTUNNE %Q'&I\‘i NANTZNUYNABNUNNTU

LATFABNANTIALTIN ANunaulseiudany
srenua 1wl w2556 Awitinanutlag
% nzll a dgl o =

Fne 1AM AT UA TN AN TULUTDAN NI
= Azll dl o o
PEALNENAIAINNNTNNIUIIUIY 3,960
718l Faluanuquil 1 MSD 04 3,460 91

)" usilfszyainainan

(Gagaz 79.4
tsvinnle WanBauauiusnalssma ay
=3 1 aa c: 1 a = =
Wiudnanmued InaAINInastielalng A
[~ ¥ A o @ o
Fluld1Ea8nnsandnsailuanuquuin
Tunsmauanilesiutiyun MSD #
a v = '8 o | v al
nea NN paniomas  afluazfiad
natdsziiuanudaaiaduieyalunng

[

araumAudAunsuidyunen -

S)Q

TN aNT N UNNE A NIEAUANNLEEN

q

=~

| o

ﬁm\‘mu Rapid Office Strain Assessment
(ROSA) FhABnnslssifiuannudes
NN ANARSARLRALAD LTINS TR
dauuztin CSA Z412 nsaranidniineu
(CSA 7412  guidelines  for  office
ergonomics) " uafilEann ROSA awifly
ALLUUITALANUAEY  1-10  @aTA9nu
fuiusiuannistmslen™ ks nnside
Tadld ROSA szifiuanuidaasianiaidia

o

<3 ¥ dl” Y 1A a
NI13UA L@‘]_Iﬂ@’]ﬁJLu‘ﬂsLuﬂi‘]J{]‘Ll PNTUNUIIN -



v £ gy = e oA '
gae T AaNNIAaTaL19FaLla AILIA

o a o A ¢=ll
AunisUsziiuaInITuazIzAUlanan
a < A @ v

LA LW@Lﬂuﬂl@H@luﬂ’]i’mﬂLLN‘HLL@Z

andunsuilatloyunadrealidsz@nsnan
sl
Ingiszasa
Wadsatlyminisadaniaauing
wad  uar  Ursiumnui@eanisunalaL
% dl” A a |
nansidaaInnsldpanNameflungs
BN a At UAYWIDINIIINNAE
NIUNNEULIHIEAT ROSA
] aaa o
sziilguigias
= dyﬁ =2
neAnEdlliunNAneILLLNIA -

praeludmiinaneaiuayuaesn -
a o dd‘ A a o
InenaEnnsuLTEe AN RawmaTiin
salfizlunisUfimeulszan  wivesiiadde
THunuuuasunudeyadouyana  anaw

NUABNNALAAT LAZLLUABUDINDINNT

1pnagsenftaadNanasuaadiua’?
Tnefuszaunistanssyflusaiga o T 10
el 0 AalUEANNN9Ue way 10 ARLaAAL

14)

1 2/( a dl
ununululs N9 9N WA HLAENN
MSD annn1sldmannaimas Muuslssing

ANNNIRLN ROSA"

| o 1 =2 d’lﬁ 1%
ﬂqmmq@mﬂummﬂmumum -

wihaneaduayunlinanulneliney

Anpadealplutiasndn 6 wauUTUNITUN
[~3 v a 1 [ o
Wudiays (Anuiau 2558) laidilantlszanso
= o o <
Meafuszuundumenarinsnizgn  uas
aiinslaldingannnde  Aaudug1ga e
wasARnasinain e Tududnmaluiflunds
A Ayya o qoua A o <
yiral NN RNl asndNTa LAy
1 [ A a a Y )
Tdfltlszanpien (a53) nisdmsziifiayarin

Tne A DA LTI TN
NAN15IA8

ngusatnaimsladindannig
=2 ~ s Ao Ao
ANELATHAMANLTRANANIUUANANUIN
d‘ ! (-4 [ a
18 AW T9@uluny (Fauay 88.89) lunils
Hengede 26.56 1 (SD=2.70) dulug)
Y o 1 =2 o
(0818 61.11) ANLTAN1TANHTEAL
Bryyms Uszaunisninianueds 2.34 1
: o e
(SD=1.82) doulunlianuaanazed lugu
UUT LATABNNIAINIE  AITIEATIAEALARS

umn9199 1

Tufuan NNl Wud1 N
pinatinedoulnn) Gasas 83.33) liaauig -
. 2 e J
Wa3 5 — 9 GRlNIFRTY (WaAE 6.28 Talug

1 o/ v a 6 1 -dl -dl
AR  Lar AN NILAASARTAR AU
2 dalug Tnandnauay 55 ldAaiiiagunu

N9 1 Falaman3 (113197 2)



AsuanInIRzuaziinapaNing -

rtﬂl 1 o ' Y 1A oA 09; a A
memﬂqmmmwhﬂgummuu HEWEN 1

v
1 o

w1y wian 17 Auld iRy lddelulduy

dll a o g 24 azdly 24 o 4
WwausAtuesauaz N dlAnNulEe Al

[ o

seaunduaiauazidindegganull e

6

a A Y &Y 1 o dﬁl
NuWwauge lidng 1ﬁﬂ’ﬂ$ﬂﬂ LUURST U

dl AN dl ° o =
AUN LR NaanuL LA MSUARNNIARS LAt

Yo
o

o (2% v A ] vy
wiananuaeuifzuazdeless a49uLHNBIN

v
o

naudalug (17 Aw) Miiananee
. C A . . -
aeinalaesnanildlimunzan e winis

1
o o

= R o
NAY NTDILTU TUIANUNN UTRAITNAN AN

A1999 1 AMANHUEAIVLAARADINANAIDLINAIUIY 18 AU

ADAAN LY AU tasay
WA
78l 2 11.11
IATN 16 88.89
a"¢1eAt 26.56 1] (SD 2.70)
a1E9NURAE 2.34 T (SD 1.82)
saitisnanne (BMI) 1aagl 23.21 (SD 5.13)
SYALNNIANEN
EATTRE 11 61.11
Brynynin 7 38.89
NIANLBANDEDR
o
Taims 13 72.22
4w
au (1uAFaAT) 5 27.78
~
NN3QULIT
gy 17 94.44
41 1 5.56
) o A
N1292NANAINE/AAUNTN
18 6 33.33
) o Al
ARNNNAINIE/AUAR 12 66.67
WNEaNe 5 27.78




Talieana

38.89

A15I99 2 WAAIANWAITHINUNLABNNILARSURINGNAIBENAIUIY 18 AU

ANINNINUALABNNILRS AU EaHGH
sraIzlna s MAauNaLAeSHadu
35— 4 dnlug 3 16.67
5— 6 dlu 8 44.44
7 - 9 dnlis 7 38.89
Lﬂgﬂ = 6.28 TN. SD=1.90 Min=3 Max=9
srznannslinenfiamesatnsa finsranss
< 1 dalu 8 44.44
1= 4 dalug 10 55.56
18 = 2.02 9. SD=1.42 Min=15 117 Max=414.
THeispanfinmes
Bepaunames (ﬁﬁmL?;@uz%wﬁ?mwﬁﬁm%mLL@zLﬁm‘) 1 5.56
Besineuinly (ifladeudiuAdueiauazifind) 17 94.44
SLAUANNEINIIINATLBSA-EINE
WMz AN 1 5.56
Tz 17 94.44
fuTiaen iz
PIeN 11 61.11
WAL WADA 7 38.89
Fndnenfinines
ﬁmuﬂizﬂﬂmmLﬁﬁ”nﬂmummmu 1 5.56
fautlsznenifina iz ay 17 94.44
mmqqﬁﬁﬂﬂmmmu 12 66.67
nnNanas lawnnzan 12 66.67
fisasuanlaimanzay 15 83.33




ANTNNNINNUNLABNNILAAS

AU ERlGH

waunzle ldanzan

9 50.00

. A
AL ALA A LLATTINN 2

AN9199 3 LAANTEALILAY AL

ADIRDABNNILGIDF TINLTN NGNFIDEIN
v o a 1
Se8aY 77.78 ApvaananNiiamedlign

o o & A & o
fag Ipesasay 50 L‘]Ju‘]jﬂo_/lﬁql,ﬂﬂq AR TeAL

v '
o a =

S - A Ay
@ﬂmmﬂﬂ NTAPNADLREN NLLVIADANTREINS

o

27.78 \fuaafltloym 2 tToyungan i A9

v 1

A P g 9 ol
LL@@I\ﬂumq?q\?Vl 3 UANAMNU YIN18AU VLNGLWJ‘V]

v
o VY

Ol A RN T G 5 I AR b

NAN1TAALINEIN1TUAAL B A

ad8NLFAN LN NGNsaeEN 15 AW (3ot
g y . .

A% 83.33) HNB1N1TLUIANBLATNAIUANG]

4P NNEAILAASTUANTIN 4 TIWLGN

[ %

A ! = o o
aqearNAdngIun1TUIANINNgA 3 AUAL

A15199 3 meﬂzymnﬁsiﬁqaﬂauﬁqma%mmmiuﬁ"mém (n=18)

ANTITUY AU ey
n1997999
Qnéies 4 22.22
Tignéins 14 77.78
* QuunaNanInyyny
- gvpuaas Nl 8 44.44
=
- QLR 1 5.56
- FLAUABAN+ADLALI 4 22.22
£ v =
- ANAETaudinAN+aniRes 1 5.56
* uuntloymiiludssifumen
- szpuaantiull 9 50.00
= =
- RRLRLN(ANLUIATIHE) 6 33.33
- ANAETAUENAN 1 5.56




Aeaenans (document holder) VEUEANA

[Eth

18 100.00

WIN AB NAIEIUAN (BREAT 61.11) AB
ua waz dole (Gauay 38.89) UAIAIULIL
P @ s A

WU war dele (3eaar 33.33) WHLHE
a o tﬂlta zﬁ” 1 =l
Na170unszAuNIsaaAATY wudn Tuadl
o = P o
FLALLIARRLGIGAAD  5.57 ABUATUAS

ANULUNILAUUIATENA9NN  (5.00)  UA9

1 1 a o [~1 o % QII
duuaniszauiiailuaisun 3 (3.82)
o o 4
MIFNA 5 WAANIILAZIREAINLLAAA LTS
. o .
A9z NUan  2AUNIUIA LAY AT
ANHLAENN 2L RUAe ROSA aziiiugn lu
Vo , R =
NANFMAENY 15 318NHATUIA WD9 13 978
dld o a a dl
PHOINTUIRNAILBIRIT NINES 2 9789

tapiNe 1 adenz (Iua) ALRABIBITZAL

nstanlungusnedneia 15 AW Wiy

4.00 (SD=1.13) HANN9L9 RBANNNIR SN
Tnelduuulssiliy ROSA  wudn  nga

v
' o

FaRtie 18 AUNAZULUANIARSEE]
Tugag 5 - 9 azuuu Tnagililiannision 3

AUNALLUUIVINGL 5
andsaua

NANNTADLDNNLAZATIRANINAT
NRABNAADSUAZBIN1TUIARIN
@f’fmwmf]mmmjmLgﬁﬁuﬁﬁﬁmamﬁumu
TunsAnEng 31idiudn N lE sl
Teanuuuduwiuldiureniiomes  seau

AAUATALUUIAAN I WNNZaN  Laynn9ila

A19199 4 LAARIENELAEsEALNTUIRIRINANATREINNaINITUIRAIUIN 15 AU

o dl o % o all a g o
aqgznam U7 (5R818Y) ARG NdeszauLan
(SD) lipagn - ung
PAIAIUAN 11 (61.11) 3.82 (1.78) 1-6
AR 7 (38.89) 5.00 (1.41) 3-6
Tua 7 (38.89) 5.57 (1.13) 4-7
ng A
UIND 7 (38.89) 2.99 (0.63) 2-3




PAIAIULU 6 (33.33) 5.00 (1.67) 3-7
L1 6 (33.33) 3.67 (1.63) 1-5
v A

AANR 6 (33.33) 3.00 (1.09) 2-5
a=Inn 5(27.78) 2.80 (2.05) 1-6
WAL 2(11.11) 2.00 (0) -

A19199 5 WAAIRIEENUIA FEAUNITUIN UWASAZLUUANNIREIROSA 1BINANAIDENT

F121AAA
o dld n o o
YAAA A NHaINTUA seaunIgUan | s2Aulan | AT
fiatqa-11ngn L2Asl ROSA
1. | lva vasdauuy nasdauane* 5-6 5.25 9
2. |'lua 5 5.00 7
Qy A o | 1 ¥ A
3. | 420N W9ND UAIAIULLLAZANS Gade* 1-5 3.00 7
4. |'lua 4 4.00 8
5. | dalla azlnn wasdauane Ae MaIAIULLY 3 -7 4.30 8
6. | azlwn uasdouans 2-5 3.50 9
o 1 v A le A 1
7. | nasdouuu daila tadla Aa waw* lua* 1-7 6.00 6
o ] | o 1 v A QS/ A
8. | MAIRIUANN YLt axlnn dala Aa HaNe 1-7 3.07 9
NAIRIULU*
9. | 11 MAYAINLU-ANS UL Talla 2-6 4.00 9
| ¥ A QD A o 1 1
10. | lnia waw deile toia azlnn uasdouana 1-4 2.33 9
AD*
11. | Tn pa* Tua* 2_5 3.00 6
12.. | Tsdfa1n191lqm - - 5
13. | AR LU NAIEUANS g 4-7 5.25 7
vy A Qy A
14. | Iade* Uale* 3 3 8
15. | lula1n1san - - 5
16. | luRa1n13an - - 5




o dld n o o
YAAR ANYIENNAINITLUIA sraunsdan | seaulan | AZLLL
tieega-ungn | @Ay | ROSA
17. | udadouana pa* lua* 2-7 5.33 8
18. | daia uau udadouae* 24 3.00 6
dl o
asszALLam 4.00 (SD=1.13)

" Fasaduavannszaunisananniiealilunn, * adtnsilanunniga

NIUABNNUADIFARDAWTILA W UIRE
1 o -dl ana 1 v a
ldwnaeudseun  AeliAeilyuinig

&

umgiuﬂ?ﬁmﬁ{@ﬁugﬂﬁu“ﬁmu fegan
ARaIAUNITANENE8Y  Jensen, C. etal.
(2002), Korhonen, R. et.al. (2003), Gerr,
F.etal (2006), Harrison, D. D. etal.
(1999), Callaghan, J. P. (2011) uwaz
Village, J. et.al. (2005) %ammudqﬂﬁym
MSD annslipannamaideulunjay iin
7 flo ua Tus Aswe pe uay unda T
nsAnEinuinguitedndenar  83.33
ﬁmﬂﬂ@ﬂmﬁ@ﬂu@iﬂamwj %azﬂaﬂdﬂ
AsAN®1a89 Bayeh, A. D. et.al.(1999)
WAz Waklstrom, J. (2005) %I\mmmﬁ’ﬂ%i
pandapeaiiiyyn MSD %euaz 10 -
62" uavaeq Janwantanakul, P. etal.
(2008) %Iq‘wu MSD %8818y 63 MINUNaL

v v
) o

1szandniineiun’? vistiunazitiasannaAa

T
a

UANFNNTANAENNT AN LAAIUIU
o 1 = 1 [ v
Foadelunis@nen adnelaia wualiinues
TywulluldluiAnamaaiu
- g v
Han1slsziivaAnndasilfann

nstsuiiiulag ROSA WudN nguAneened

4 . y v .
ANNALAENTENING 5 — 9 T9ARAARRNTLNNS
Unpllegmuadeazsineiniaiueangs
o/ 1 | ! 1 % o
soadnilugiulvn)  wavaeppdesiung
= = |
ANA8Y  Sonne, M. (2012) “NWUAN

AZLUL  ROSA  HAduduWusiuainig

= (19)

NAlsnAn1enanNLie nanalneagy
meAnEnRalfviuneym MsD Tu
YAAMINUIANNAEAEATLAYY TR
AINANNNUANNIAS TN [gnuannIse -
'S V:/, | a 2 ¥ <
Aans Ail dheisusaseasufilalne i
TneysuIn1sunAINSENaLINUATNIAT -
a [ dll s °
NILIMIIANINeL FUU 98N N9

b4
o

upaNNAe A MNZaN TINNeaNNTARRa



PRENIUANTNauNTE AT AN AR At

-dl o ! a Y a o
LW@@MU@HM@\?L'&?lﬂﬁmﬁﬂﬁﬂﬂﬂﬂ‘ﬂﬁﬂﬂ

o

wazgn e e luggiFau

LANAITAND

1. Lowe, G., 1997. Computer in the
workplace. Statistics Canada.
Perspectives. Catalog: 75-001- XPE,
29-36.

2. Marshall, K. 2001. Working with
computers. Statistics Canada.
Perspectives. Catalog: 75-001, 9-15.

3. Lin, Z., Popovic, A., 2003. Working
with  computer in Canada: an
empirical analysis of incidence,
frequency and purpose. Final Report.
Human  Resources  Development
Canada. Catalog: RH63-1/574-05-
03E.

4. ANNUATAWNTIA. 2556, zﬁg‘ﬂm@‘ﬁ
aAtynnednaaaniailinisldmalulat
mmummLL@zmi?’é@mﬂuﬁ%@ﬁ@u
WA, 2556. AMINNTUATALATHTNAUAY
AN, ANUNUATRLNTIF, NTENTg
walulaBansaumenaznisiodns,
Wil 21.

5. Bayeh, A.D., Smith, M.J.,1999. Effect
of physical ergonomics on VDT

worker’s health: a longitudinal field

10.

1.

study in a service organization. Int. J.
Hum.-Comput. Interact. 11, 109-135
Wahlstrom, J., 2005. Ergonomics,
musculoskeletal disorders and
computer work. Occup. Med. (Chic.
lll.) 65, 168-176.

Jensen, C., Finsen, L., Sogaard, K.,
Khristensen, H., 2002.
Musculoskeletal symptoms and
duration of computer and mouse use.
Int. J. Ind. Ergon. 30, 265-275.
Korhonen, T., Ketora, R., Toivonen, R,
Luukkonen, R., Hakkanen, M., Viikari-
Juntura, E.,2003. Work related to
individual predictors for incident neck
pain among office employees working
with video display units. Occup.
Environ. Med. 60, 475-482

Gerr, F., Monteilh, C.P., Marcus, M.,
2006. Keyboard use and
musculoskeletal outcomes among
computer users. J. Occup. Rehabil.
16, 256-277.
A1INITUNBIVURUNALUNL, 2556.
918911 52ANT] 2556 NOINURUNAUNY
AnauneInuRuNAMUNiI 77,
Canadian Centre for Occupational

Health and Safety (CCOHS), 2005.



12.

13.

14.

Office Ergonomics. AuAuie 1 N,
2558 91N

http://www.ccohs.ca/oshanswers/ergo

nomics/office/.

Sonne, M., 2012. The Rapid Office
Strain Assessment paper worksheet.
Cornell University, augﬁmﬁl'ﬂ 1 N
2558 [N
http//ergo.human.cornell.edu/ahROSA
.html.
Cornell  University, 1994. Cornell
University Discomfort Questionnaire.
dukwide 1 na 2558 A
http//ergo.human.cornell.edu/ahmsqu
est.html.

Hawker, G. A., Mian, S., Kendzerska,
T., French, M., 2011. Measure of Adult
Pain: Visual Analog Scale for Pain
(VAS), Numeric Rating Scale for Pain

(NRS Pain), McGill Pain Questionnaire

(MPQ), Short-Form  McGill  Pain
Questionnaire  (SF-MPQ), Chronic
Pain Grade Scale (CPGS), Short

Form-36 Bodily Pain Scale (SF-36
BPS), and Measure of Intermittent and
Constant Osteoarthritis Pain (ICOAP).
Arthritis Care & Research, Vol. 63,
511, pp S240-S252

15.

16.

17.

18.

19.

Harrison, D.D., Harrison, S.O., Croft,

A.C., Harrison, D.E., Troyanovich,
S.J., 1999. Sitting biomechanics part
1. review and literature. J.
Manipulative. Physiol. Ther. 22 (9),
594-609.

Village, J., Rempel, D., Teschke, K.,
2005. Musculoskeletal disorders of
the upper extremity associated with
computer work: a systematic review.
Occup. Ergon. 5, 205-218.

Callaghan, J.P., McGill, S.M., 2001.
Low back joint loading and kinematics
during standing and unsupported
sitting. Ergonomics 44, 280-294.
Janwantanakul, P., Pensri, P,
Jiamjarasrangsri, V., Sinsongsook, T.,
2008. Prevalence of self-reported
musculoskeletal symptoms among
office workers. Occup Med (Lond) 58:
436-438.

Sonne, M. and Andrews, D. M. 2012.
The Rapid Office Strain Assessment
(ROSA): Validity of online worker self-
assessment and the relationship to
discomfort.

worker Occup

Ergonomics 10 (2011/2012), 83-101


http://www.ccohs.ca/oshanswers/ergonomics/office/
http://www.ccohs.ca/oshanswers/ergonomics/office/

