[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

VUG Y Oloeis OTAE Sl F o,led oY 6,55 (5l Cobldgy omikige dowe

b gy Ao

Sl g owikigo C8 pii (59 390 dafllan 10 gisF f OIS Ie Ll 31 (3L 3 51 9 Sgu—ad 3 Sl
Ol e85 9 S o3

2 o Huﬂ,_;. Lo dww ‘Yrm Sode= Ad “(‘BM CJ’i(

RSN ARVARAE PRI VAP sedl o b

"~

ol 3 gm ey 3a o 3 gy st £55 a plonil sl SIS T 5 e sla sl S S el B, 5 sl sLis s i Bua 5 e
el Sl 5 g Sl s eige OS5 53 OF s gemaupa Lo 5 S 5581 ot le 3 L5l axdllas ol Cois

Lsg dosn Ve 5l 56 0T QEC &0 8 ()18 (sbaolas) e 13 L35I QEC 255 L o852 (0)l8 gloolSasl &S 1l 2y 2 20
a asalsl s oLl Sl o Ol M le (OIS0 " olRas 4SS 53 el o 5 4 b S b5 OWAS 3,
s GaazaS 53 Sas La,Sely i1 L s as anls s NASA-TLX 2y 51 eslinal b come o) o3 6,8 5L Lol
330 13dme (5L oSl cadstloe (g3luosly 31wy b plo Of s 5wmau s L3 CYDErManS il sl estizal L 5 wlssl g 1Sl
285 15 e S gl b

Sleslw 508 b e ls s OWASQEC sl sy an (o s55551 (2Ll (ol 600 48 315 DL o plonil (la oo 2 il e 4Bl
Jdos s 3 BV 5) o3 £V/0 alstlle Sl ey 5 VO/E Y o3 ARV 5w bl 5 S 5 (NASA-TLX)IS o (gluas s
SIS a2t b SO 5 S ey pa (JLe V/0 Sl e e by Ol VY0 s Losls OLES 5 s i

Cal g Al W5 s Sose e oIl Gk Sl Sae ASU SV 4 Sl Sy 1Al e sdle a1 O 168 A
Ly e 5w Jbe &l Colasy s 38 slasy, el 5 s

4.@_7‘}.4 C‘iﬂ g}'flﬂ))‘ cjjm—d.;.l}h 4&})5}‘ a Aj‘_’u\-:ls

g)b.:‘ LQ\N &_i.ﬁ:ﬂ C}lﬁ oK.i}l: sé&‘J@ f}l& C)LE?;;J JSJ“ B C,..;r\.)\.é_: OS] Lé“dﬁ \L«I:U@ L;.AJ..\.@« 55; )L,J._:b \
Qlj;‘ AU\M cL)U.«.A g;g“;)‘l rji& a@l: ‘Cﬁ.lr‘.,\.«.; oA ES]s ‘de_y;)‘ AJ; E) JWZ.J.@ CJJ& ;;LEJ;J JSJ.A )L;JLL.A\ Y

G Ol Oles Ko ke s (zlg pobe Clids S e 5 Cllig Sl a5 58 5 Al i) S (6 gmeils (J e ok 53) Y


http://johe.umsha.ac.ir/article-1-121-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

%\'w 555 SN 3 gy 8 o

o0l 5 (2 lb oogssS )l Wi &3, sl S e 4
SO g wlbdMal il oo 5 9,0 (Mol Sloladl g5l
a5l sl oolasl glos jo aiins pania wil o5 £y 0
3925 35 5 5 e slaytally 51 (S 398 el slalslone
elasisn 6l Yoore ol paalt]calsguan o Jlos
Sty 1) OF 3280 sgurmainge Julo G a5 a8 (oo anje
4 Al o (i Slatl G SeSS 5l (S dpeman e S
Jdows [V e ] o9 o ooliul Loz b solamdl dslio ol
plasil o g0 an a8 ol Sletun (00,8 dgumaijo
SR 5 el (6T ol (1392 S yd (S (o 3900
ol a8 bnalslos ivslie g1y mloe 50,50 ool slaias
blie o (@) an ¥ o Wl o g0 sloar o ples duylic
—anie Jdow SO b DV ead T sl 550 adlie ples
e Jle @l 5 ke o ol 5o i )3 lojl 4 99
S8 052 dlo s ciT 3L il SSlasan )
Dylss

Sye—o 50 4 S alesls lis goa s Slalllas eSS
J=L soloail @l (o998 )| Cnyd sli2l 5 (s paeli
5 ol Gaca bl e yo [N Yas salys Jolb> 4oy
SragigSyl Mo (o)) Sgu—anyja Jolos adlllas ol plox]
Al oo Sl s Sl C b g puaige S50 50

IR 09)
g Ogw—d i Judod jelaie 4 o VWAY Jlo o yol> dslllas
ol o Lidgim ol jo ol plosl SogisS )l MSlae b))
QEC(QU'Ck u“ﬁ) 4 ‘_99_‘3 Q—AS)—&-AJ Lg)u Lgl.boli‘.w." GALOJ
aabl oo 85 18 Lo;ls,s o Exposure Check)
L)t’ﬁ) l_: Og— d—o )0 ' )‘ O QL»;C’_)LQJ BJ.QJ as duo&w‘
OWAS(Ovako Working Posture Analyzing System)
ol @bl sle Ghey 90 jleslinal cle 285 )18 b5 3550
5o A o L8 Sl osee ) el Jg el 6,5 slealKs!
YL a5l Lol cadllas ool Ciiin oK) jo aSCIl>
5o 4 byl 5l ol @bl Jelodi g a5 5l e g 1,55 2
B! lgmimy Yo (Y 30 &dly oyl (o) Khg oK) ¢ b
Ve Cal b9 fgatme yo o] ol yo o bl @‘)Du

hosseini_1989@yahoo.com : s Il

dodfo

SbliacsT g olel p5| £58g ¢ )9S ol Sxino 05 ol
53 bt Slasid eSS g g 09liey w55 9 (SE g (oole
a0 S del mlin o anas la g, Al g glal g e
a5 0,55 )18 plagr o Jlad g wags (oyme ;0 (5i9 ! Gl
oIl g YT ils dg2g [NV ool aisle 95 cowss 4 095
59 ‘5';[_..,.._2‘ (S92 03D g0 ¢ Srio slalase 4o Q‘ﬁ‘)J
S8 5 e 3l Jalge 5 ciliee bl 5 e
aougs Jelse 5l S IYTass oo auagsly U coodbos o lgeng
sealS cel Guaeaids jo a8 Cenl s0g5sS | DMl ouS
el sl 993 dugi @y (pew a5 00l Bl o S D 08
Js—el cule) pas 098 oo ES5 00 dazg )0 3l 9 (Jbe o9
cDas- Sl SV 2l Gl s segisS)
3 culs, als udds g 0SSl 558, ol eyl il
SV as wslesls las olidss [¥]ss 5 5 g
ity s 5l Jsle o Fodes IS L ass ye  SHlac- Sl
Sl )5 (59 Sl (slaal g loass o ul33 S o
(Bureau of LS, ol LS Ll 6 o) ladllas wluol p [F]usT o
g Ol>l> ples 5l oo ,0 Y Y-\ Y Lo o [Labor Statistics)
Lo o cailoass 6,5 &8, cawd 5l 59, 4 e a5 olog e
slil @ lawgie johay (reud jo .l SMac- SISl WS &
39) 'Y sOa.\.A—‘ S9>g0 LS’M_QSJ&‘ W 6‘); as ksliw"’ P
plod LS Veeer 1o il a g cwl a8 cuvs 5l )8
SengisS )l camliol Camdg 3l b Mo Lo a5 YA g
Sl a8y S 5l g)LS slajg,y (el oS Jl> )0 Silossy
5,0l Slalllas olwl o izman [0] cil 59,4 5 )lge S0
(Washington State workers  :SXisly o ,5,LS cslye
=3 slacalgas,s YE Y-V L, scompensation)
ool o [Flecil sag (LT o8 oSt ey o515 &
Yool Jlo 50 65 59, oankes VV/F a5 ond 85l cliion
ok IV] el ais ) s 51 Mae- Sl oS! s 4
26N sloy, J5 5 pemSe plp Loy 1) S 5l o Dlae
TNl casls g5 )

WAL 5ul F o)led (Y 6,95 (slad o Cudligy oo dlome


http://johe.umsha.ac.ir/article-1-121-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

aS Cusl ol CyberMans Iyl cgs blas 5 (S . 2gd JooSS
Ll e @bl 5 a5l (U5 (pled o3l Jolpe 5o
Jlos el e 02000 adgi poe 4 1) SegiS )| Al
) pobier g oad (siluosly (solering Alas toguma o
Ol b Ioazms 6093 )| ooy 9gut )0 aldlae 30 5
4585 3, (QEC, OWAS, NASA-TLX) sla s,
b aisly
Syl g oo b g 9,0 (Son a5 105 Ve wasdllas cnl o
e Slmul g 2Silee 5 JLw PV 5 YV Ll (o Jlone

9 7 @il 0590 wsse JL VA 9 AL il I8 dibe
ol So calslin jlam sl Sbj,lacd 5 18 s )50
ol LS apaz by ¢ 5 b 0 ool ] ol Sl g
W B blas dnlin adlhe (pl jo a5 Lol jlacil oo ,S
Wl Sy o S5 51 Jol> s ais ploxil (Lol 5T
3 d=8 adllas 5,50 sla gl pl Hldae- Sl OS] 4
aoy Ver o aS ol L QEC g, 5l eolaiwl b alslae
L) el o0gm auo 0 Ve 5l s oled 8 508 casdllan 0,90 ol ya
(o 0 EAY g oo, AFIY 5 5 4 jlre Blyoul 5 (0Kl
93 FYID & oo e alslae 5l s sla b)) 5o Slyes
b5 e Slin gl 4 ) S 23l Sl o,V
adslae sham 5 8 )0 See jlel S0 4 Connd 4ol

.o)'loﬁu_a

d’.,.;dl&.., dosadew 9 (UM CJ"’" /\Y N g%

g eilae g JLw AV o YV s jlire Bl ol Sl b
NASA-U"B) )l ool Lu Ui 6)6 )l) PRV Olia.ua)l u.u.u )l
(National ~ Aeronautics and  Space TLX
28,5 18 b5yl 5,50 Administration-Task Load index)

G2,k 5IOWAS 5 QEC sla s, 4y by e slnosls

6@00‘& 9 )U ‘bbu‘ 39_79 )l LS)‘O)—’PLJ 9 M_M daslice
Oole aS ol slpainy alsloe wiz gl Syl sl e age S
Ol 2 gl Seilegin b g ue Sl eolaswl 13l wiogs
sealS g 6,8 g olml el il ley ol ool
5 b g 2lids) Rl ozag cnl 0 62518 ey B
5o u_ia.a 6l_®)l50‘) 4_:“)‘ l_: s h.A—».AJL».A GIM el
9 kﬂ‘)’b u_ul.e‘.» o ‘ul)f)lf 5;.\...;[.@..' 9 J.ALC P SMLQJ ooz
a4 amg bcd S 15 anl o5 el Joro el
953 ee ool ) )b A ) e Sl Cand e
al>lae Ol 5l e ol ails el Joso sas Ve slass
Sgw—disi Judzs CyberManS solgiies oy, 5l eslawl b
Jdos sl jslaie 4y conl (5,15 CyberManS o slxil o1
e dm aS oud JSas (ol (a5 B 51 g cnl gt se
sJ)‘Ler_u:‘ el&d)ldfd.slﬁ).w -y (515 SleMb! 39,9 -\ )‘ M)LA.C
5 Sysote — Blie - Gliles slaasje 5 (oDl oSS
o=l sl plaS e oS A8l -0 (glad > il -F culS

[ LI LI
- 55
B ey | N i
NN
-/t -1t -1t
L ERYCA VAR L ERYCL VAN
| s .L\A)"Ja.g .

astle e 5 J3 sl 6,08 S 4 Cond QEC 5 a0 ol 5lab a b e dslie =Y K2

A Y3 }ﬁli An AJLQ.\: Al 095 ed‘éf w‘.&e ‘;AJC-@& 41?.;#


http://johe.umsha.ac.ir/article-1-121-fa.html

[ ST-20-G20z uo JrrJereyswin-ayol wouj pepeojumo(q |


http://johe.umsha.ac.ir/article-1-121-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

3 B s Byl Ao 4 ¥ S (ol als £
a5 5 ol 05 1510 & Eoi OWAS iy, & o)

Cawloads 4.._>|\>).' FICSRWS )l

| I
liad
-I¥0
| RN
Wbl ) 15 B alslos )l an

M'&m’ dosadew 9 rUM CJ"’" /\Y \§

alslas 5l 8 0 OWAS g, L b bl 5l Jol> s

Bl 5 ¥ Lo il ol soled 2lgs S, s 5 8,8 o
5 ) an o e alslas o sl objyl o aS canlEe Jlas

alslae 5l aer 5 8 ol 808 i ap Cnd OWAS g ()l 51 (i 58 (oo 8508 duglie =Y IS0

NASA-TLX ig, am o)l 5l Gidu 1o (cmd 8500 duglie
o)lofsa db‘M)IMBg}ﬁ@LQA 5).9..' l,..S‘J?:UM

B Ay

L 2T

vy
| ¥l
or / oYY
I | | |

VRV T DR IV W

flxil 51 L3 a8 ol Lad 55 NASATTLX &olitusyy ooy

9 VOIF iy an ol 8 Jlare Byl 5 (. Sks calslos
A ¥ St sl e AR 5 FYIY adslos 5law g /NS

| 2k

FEY
u oy
I i

allas 5l am 5 8 aled 8508 250 4y S NASASTLX 39) & ()l 5l (im0 (o 8503 duglite =Y IS

olti 1y alslae 5l ace 5 L3 NASA-TLX s OWAS .QEC

REV-10) <

Gl adzloe o ol i el S ol o asllas o0l o
OFIF g oo, PPIF oy TY/R s i 398 b)) sloybs,

Sl Uhgy e Sled ke s T USS Coslos g vy

A Y3 J.T-""li An AJLQ.J:I Al 095 ed‘éf w‘.&e ‘;AJ\L@& 4.17.5&


http://johe.umsha.ac.ir/article-1-121-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

R

L_EVEARVR By allas 5o

M|&.~> dosadew 9 fUM CJ"’" /\E N a%

[ BTN

al31ae 3l amy 5 8 NASA-TLX 5 OWAS QEC o3 ol yes dylio -F S5

brali y 3l 5L LLS | o ilies ladllas (55 b
HS. g slaallae Y10 Jlo ;o Cewlons alxil sagisS)|
SegigS )l dgute 90 Sl 31" 5550 L Paul H.P. Yeow 4 Loo
SB,0 bl o bl " slulse slaasly 6,5 pd slapuw 5o
aole Jol Jlw joly Yo Vaeee ol gogw Yo Ve Lo
s TompaEmile [VF] ol VY 51 i (m s,8 5,5
=iy plae Ly |y glallan YO Jlw 5o 5 o Ko
"l S S e oS Lt cegisS | AlSlae (ol
FOVAY G, o L LT iols alonil IsBIS (g0, L) g 5o il
Sgmw YO VF-PVF (o5 Lie 09385 )| slaasl p j0 a3 Vo
BIB (1 33 3 Sgmardin 3 L (rrizrod b ES b o)
JLs s Imada AS. Liwg a5 50 slaslas o [V0]ss
Jlo ¥ el 5l e ol plonl condig iy s ;0 9 Ve o
4 a8l 1l wo)d AF (e 4 a3 cews 5l 615 sl
Slaallas o [Flecul g oo addllas opl 0 9290 yliee b
WS alS s Swgis )| odllas 5 geoge b K0
G35 = 9 VYY) Jl o Meshah F. lawgs a7 SMlae- Sl
55 IS (s o ol oot (S, 30Sals iS5
54 slaalllas ailiwlie VY] cilosg 105 b jo T o
osli sl sogisS | odEle oyl sl NASA-TLX s,
LalS aalllas ol Slolgig aloz 51 .cudlas sgmg wily oud
e 5 SeolisS ()5 slacaliul 3l 5 wgs Cae
Lol alie lio [ yiin SwgisS )| OMlae plodl

CyberManS solgins og, 5l eoliwl b Jodow gl

9 09l Stz y3 plog Ggakee V) Elae SBpo b a5 0l i
9 A8 p loaise plod Jlow VB &3S 5l ey 0 >
Oley Gae a5 el 5lasS o (B30gm 4 Eor 6 I8 ko
Voss el Sl 5l g o Joio Jlo (255 5 S
Jlo ¥ ol (b o5 o 4585 155 0 blags salen ¥ 5 Jlo
JB auze pals ey e sl 5 Geeee V1 A AL
IS 6lajs) Olee 2980 (Srriien Ceizes el L)
plosl b cplpls ool rals as o YIF @ as 0 A jlasd, s
dy ez oY ol Do 3l Jlw o celn YO sl
A 5o 5 9l Gl im0l 45 055 LlS Jpas

Segiss )l byl g vgwmaize Julod Sas b ol dddllas
NASA-TLX 5 OWAS QEC (sla s, b oosis® )l <5l
9 ko Sl g (cmsige &5 0 )15 laolil (55,
D35 e ol Sy B ae o ol Sl
4 golaidl &8 0l agd oo (solaidl 48,0 4y i Zulys o
GelS (5 80l (e 2ol (55002 9 wdgi GRali8l o
Sdn Calye e Blopy ralS ;) cows )8 slay,
L aalllne o) gl gl il g e Sl S
a8 col jatiin g 009 gwpd Aol Clallas S0
o @bl ) el Sl alS cel Segiss )l Ml
ol 023,5 NASA-TLX 5 OWAS (QEC isla s,

A Y3 }ﬁli An AJLQ.\: Al 095 ed‘éf w‘.&e ‘;AJC-.@.& 41?.;#


http://johe.umsha.ac.ir/article-1-121-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

)

g- N0 S e 3 g ks o

oles CyberManS g, an sgemanjo ko @l (eioeen
9 480 4 (9 e s solamdl a5l (Dlae 4igS (pl a5 Sl
st ods Sagis 5yl S 1550 Oyl aiily (oo 5T g
Gyl s e ISl S S 4 Sl Sy, ialS
el g (3o calye halST wdg g (59040 S

gl oo 3w Jlo mdlie cel aid;y cows 51 5 )5 slaso,

1. Babakus E, Cravens DW, Johnston M, Moncrief WC.
The role of emotional exhaustion in sales force attitude
and behavior relationships. Journal of the Academy of
Marketing Science. 1999; 27(1): 58-70.

2. Barling J, Loughlin C, Kelloway EK. Development and
test of a model linking safety-specific transformational
leadership and occupational safety. Journal of Applied
Psychology. 2002;87(3) :488.

3. Neumann P. Inventory of tools for Ergonomic
Evaluation: Arbetslivsinstitutet, forlagstjanst; 2006.

4. Karwowski W  Marras WS. The occupational
ergonomics handbook: Crc Press; 1998.

5. Statistics BoL. NONFATAL OCCUPATIONAL
INJURIES AND ILLNESSES REQUIRING DAYS
AWAY FROM WORK, 2012. In: Labor So, editor. U.S.:
BLS. 2013; 1-33.

6. Wuellner SE, Bonauto DK. Injury classification
agreement in linked Bureau of Labor Statistics and
Workers' Compensation data. American journal of
industrial medicine. 2014; 57 (10): 1100-9.

7. Bureau O. Lost-worktime injuries and illnesses:
characteristics and resulting days away from work, 2001.
United States Department of Labor: Labor Statistics. 2003;
521.

8. Maloney SM. Nonfatal Injuries And Ilinesses Among
State And Local Government Workers. 2014,

9. Tompa E, Dolinschi R, De Oliveira C, Amick Ill BC,
Irvin E. A systematic review of workplace ergonomic

OMSlae Sl 31 byl g dgw—ais s o Bas b asllas oy
plosl Sl g b Colo 5 (pwdige S5 25 50 SengisS )|
) eles b0 aSols lid ons plowl glo gy gl 0l
DLy (oo sl (g8 BB jlaie 4y alloe 5l LS 55 cesisT )

&Lw

interventions with economic analyses. Journal of
occupational rehabilitation. 2010; 20(2): 220-34.

10. M. ONM. Eonomic Enfineering. Tehran: Amir Kabir
University; 1375.

11. Mishan EJ, Quah E. Cost-benefit analysis: Routledge;
2007.

12. ShaverEF, Braun CC. The Return on Investment
[ROI] for Human Factors & Ergonomics Initiatives. 2008.

13. de Looze MP, Vink P, Koningsveld EA, Kuijt-Evers L,
Van Rhijn  GJ. Cost-effectiveness of ergonomic
interventions in production. Human Factors and
Ergonomics in Manufacturing & Service Industries. 2010;
20(4): 316-23.

14. Loo H, Yeow PH. Effects of two ergonomic
improvements in brazing coils of air-handler units.
Applied ergonomics. 2015; 51: 383-91.

15. Tompa E, Dolinschi R, Natale J. Economic evaluation
ofa participatory ergonomics intervention in a textile plant.
Applied ergonomics. 2013;44(3): 480-7.

16. IMADA AS. A Macroergonomic Approach to
Reducing Work Related Injuries in a Petroleum
Distribution Operation. Carmichael, CA: AS Imada &
Associates; 2000.

17. Mesbah F. ea. Ergonomic intervention effect in
reducing musculoskeletal disorders in

staff of Shiraz Medical School. Iran Occupational Health.
2012;9 (1) :41-51 [persian].

A Y3 }ﬁli An AJLQ.\: Al 095 ed‘éf w‘.&e ‘;AJC-.@,& 41?.;#


http://johe.umsha.ac.ir/article-1-121-fa.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-15 ]

Journal of Occupational Hygiene Engineering. 2015; 2(3):10-16 \g

=

Research Article

Cost-Benefit Analysis and Assessment of Ergonomic Interventions Effects: Case
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Abstract

Background & objective:: In Economic and competitive world today,cost-benefit analysis is one of the most
important parameters for any intervention.The purpose of this study was the cost-benefit analysis of ergonomic
intervention effects in Boiler and Equipment Engineering and Manufacturing Company.

Methods: At first all workstations of the company were assessed using QEC. Then those earned more than 70%
in QEC assessed by OWAS. By analyzing the results of these two methods, the “Haarp welding” workstation
selected as the critical one. After presentation of possible solutions in specialized committee, the final solution
selected and cost-benefit analysis was carried out by CyberManS tool. Finally, after implementing the
intervention workstation was reassessed.

Results: The results of the survey showed that the final score of assessment using QEC, OWAS and NASA-TLX
before the intervention was 84.7%, 3 and 75.4, respectively and after the intervention was 47.5%, 1 and 42.7Also, the
result of cost-benefit analysis by CyberManS showed that by spending 110 million rials after 1.5 years the investment
returned and profitability initiated.

Conclusion: In addition to reducing the risk of musculoskeletal disorders, ergonomic interventions have financial
benefits by increasing the productivity and production, reducing the compensation and decreasing the lost work days
can also cause financial benefits.

Keywords: Ergonomics, Cost-Benefit, Quick Exposure Check
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