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Abstract

Background and aims: Scientific and industrial development has led to increased production,
which has been associated with different complications, including occupational stress, and
increased incidence of work-related musculoskeletal disorders. Musculoskeletal disorders are
frequent causes of absenteeism in developed countries. We designed this study to assess
musculoskeletal disorders and occupational stress among video display terminal (VDT) workers
in comparison with other office workers.

Methods: This was a cross-sectional study on 72 VDT workers (case) and 145 office workers
(control). In this study we used Nordic and Osipow questionnaires in order to evaluate
musculoskeletal disorders and job stress, respectively. The questionnaires were filled by direct
interview. T test, chi square, Fisher test and logistic regression were used for data analysis.

Results: The frequency of musculoskeletal disorders among VDT users in the last 12 months
was 46.5%, 20.3%, 5.1%, 12.4% and 57.6% in neck, shoulder, elbow, wrist and low back areas,
respectively. The frequency of musculoskeletal complaints in neck, shoulder and wrist and mean
score of occupational stress was significantly higher in the case group comparing with control
group, and both results were statistically significant.

Conclusion: VDT working is a high-risk job for musculoskeletal disorders. In this study the
frequency of musculoskeletal disorders, especially in high-risk regions for this job, was higher in
VDT workers than other office workers. We recommend to perform other studies in order to find
non-ergonomic points and postures in these persons.

Keywords: work-related musculoskeletal disorders, ergonomics, VDT worker, job stress

1. Occupational Medicine Specialist, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

2. Corresponding author,Occupational Medicine specialist, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran.Email: ah.mehrparvar@gmail.com

3. Rheumatologist, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

4. Epidemiologist, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

5. Industrial hygienist, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

6. General Practitioner, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

Iran Occupational Health, Vol. 7(2). Summer 2010



\Y’ARQL’L«»—DL ‘Vo)l.a.:uc\/a)).) uj{fjg " fly ML—L@

6)'@‘ aw)lsﬁuQM%}O&Q')Q‘A}G}@@M—&‘ )y WS 3y

.0 o . ¥ Z. . [

MNIYNY ol ) ATz Gl g e ) IV VZVAYSTI Y G
INVAVAYS
oduS>

00310l ot aliro il ojlge LAS Cawloal A oS a8l Ay pomie Jrio g sole Rrwgiidun
o el g lol laie S plwbaolie (0 a5l o)) )5 )0 el oyl g Sdae - dSewl Y|
SIS0, SN0 5 (3590 09,5) ALl ol ) 51 VY (59, 3o (sxbale )50 ds dndllas (i gy 12 (09
g i o sl e Ve Sl YD s 3l pp il (15 -l 5 aloil (AL 0 ,5)
Wb@ujjmm&mw)gwloMoéLo.;.m‘OSlpOWS&O)ydumwf)lw).»
) il (0,5 >l ;0 atddS ol IV ,00,9005,5 10 SMac Sl CYMS| Slgl 3 aasdly
(5>|93).>‘53)L.2=.c @‘J&wl&lﬁ&.ﬁb@ljbé.éyza\//?sx\v/f WAYAYARYAY ‘Zf?/&%;ﬁg]ayséa
)'|és?sﬁul:sw5)3yl.g..\.®bﬁo$)§)‘|O;jﬁos;)dsl&zww‘oﬁwiiijé@osMJL.'::‘OO;
.éﬁjlbUMé)LATjJéz}

= e Slas Sl Y| sloxgl (gl yhas s Jlicn 51 Sy lgie s iyl U 1S 106 uSamns
il e it ol Sl s o lgd 3 05y S ISl YT gl 5 5 dnllas sl )3 - ansl
Srogigy e Do g gy s yobatods Loy sms 2 -l 0398 YL 0 lSl iy lS sl 131
209 g0 dpogi Sl 8l 18 )5

6oLl 8lcanlon I o ludlay 3l SMac

S $) Sledara 315 59,40l 5l 63b 5 ()lej Ao
el Ay lawgily )15 5l glodes AougaiiS e 0 g sla yilo gla 6,98 1yg58l59, 4 ypnS
‘SALQ.3 )JJ.JLJ‘S)‘J.} 3> d_:L:b c)’ﬁj.o‘ SRS (0 wbﬁl 9 LQ)lS EiL s uﬁ)YLJ e QL'*"" ;w)
el ple a6yl )8 lamootagr 65 lptaro e b 5l Lol codd (5590 100 9 A gT (e
OS5 cwdlw Lads> g il ol sl jo oolaw! sl lad ‘Ls_i.__..} (S o M 3l o)lge
Sl los pol> Jl= 0 Moo gob coenl - USCul OS] 590 ialidl g Slg, cmas

Olpl e ¢ Bsho dgd (S pake oSl jlsland IS b Ganatens )

LA Ol 35 S oy Sy pary 15 A Olinnslo ¢ BB UL (9o dagd (ST ke oSl Sl QIS b anmnne ( yasodins 53) Y
ah.mehrparvar@gmail.com «* YO\ -#YY4)4Y

Ol 93 Bodo dgd S ke olStils Skl ¢ g3 Ps3lagy panais 3y ¥

Ol 52 ¢ Bodoo dgd (S p ko olStils bl ¢ g3 fgmndsl anaieze ¥

Ol €33 ( Bsdo Ao Sy sk olSiils ¢ glad > utligy pulid)lS.0

Ol 332 ¢ By doged (S e sl axtsal 23l agas o 7



e S 3 SMae Sl YISy o

Wil 940,85 g8 0 PNl gy yen dSll )1
# 3l e aS (601,81 )0 o 3de gubion szl g
[\‘] Sgy yhlew J.JOJ.S‘SA oalazwl d..:bb )| el
aS Cewloads bl 0y g0 (l 40 53 (6,500 ladlae
LIV-ITaes oo yliss daiiog )3yl

S o ol YU 53 arsilcl i
YL Slgld Zaled 5o g 4kl 1) e o
Corad| g bl 12,15 Ml ol olaad yuimon
(S Sl )3 Lajlow ol 5l St
Oy daz o (rizea g Al )l ) 50 (SHLae
A o 0 553 >

2 Y9
5o Jelds (US| (gq,y 42 srhie glardlas o
(SS9ue dup s S pale oBlislo g lol slpisny
)bbjwuwbwulﬁwww(olﬁl
WXY’LQLMBX‘\&QW‘CJQ&JOE;)E
Ol 381 o a4y aS pni0g,S 12 10 ;a3 VY digad
).s‘).: 999,90 °5}§ OS¢ g0 6L.Q.45LQJ L)""SL’ JL&.«?'
09;)o)ﬁ3VYL‘ﬁ|)gl;g.Md&§;]Eﬁ)deo$;
S Bolas g0 ds )b 09,5 50 ;51¥0 g )18

5t Sl ot (il 2 ks IS
45 Wigdh (oo Pguntea )5 it ol Jle 51 (S
LY Y] 05 (5590 e (oS onw XilgS 0095
2 Ol98 oo b bos (l oloml (il e (52 g
O O elial (Slieng (6,55 Sy plox]
Slierdg 9 (o0 oled 5l (GAU oyl )5
L, pls Ll golod a5 0,5 0 )Ll oy (sl
S 9 saled o9 [A VTV ALl 925 ailyl,
OO Sty JB a5 (Jid Gl bow e
9 SN ol 8,50 40 dallae Coed! cCawlysT
LT sloml 51 6,y Cr (leedy) Sl
LIS 55T SagisSl Slarlse &y az 551,
has - Sl (g)lous Sl cumw Wilg5 o aill
il 0,5 aloz jledgud oyl cakitee bl o
- Sl D sl [500] et g e o]
Jolge ds SogigS)l Slylgo o ogde  SDlac
16358 Sl ¢ iz i abox 16,500
Cald) o (Slg) Gl yrl ¢ 55, a3keld )0 )1 el
A Y RS GOV FOR O | PWE SUSUe U Pagi
[A
OV sy Oy90 j0 Alie Slalllas
Sl sla)5 g4l 1,5 5 (LU SHae - Sl
Slasdlas jo . Cawloal ploul Lis caliseo b jo
5o Hhas - cUSol SYMWST Sl 81 el o
9005 19 090Uy g g Z0F bl o)) S
635 2 kelT o (lanilas )3 [ W] oo live ails

055

P value e : b ;
Loy lelyd Lizyd olelsé
< efeey L5 Yy Y2 of Caka 005 4l Ml
a\ N4 Al A shie
<afeey Y. /5 £ OAIY Y Cuta wls 4l 53!
aff Voo Y v, e
-Iva avis AY £Y/o ) Cute oS sl 53!
FY/f £ Tv/a Yy siie
< ofeey YAD A FEIV £A Cote Cowd geo g Cawd 4l M3
vi/a (B Y/ Y¥ Lsiie

S yS JPre S g e 1Sl Lduaglitn ;0 bl oyl )5 0 SHae = Sl Y| Slgl8-1 Jgu

\Y/\ﬂd\:.m_»b ch)Lo_.iu\/U}.) 0!4]‘)‘5 * fly ML«-L,GJ



=
2
O g g dezmapra falz S @\é
|
7z
(2 3) slaws s 2o
3y o3
RS e 2 NS 2K
(ZoVa) Yy (Fa-) v (FEIY) YA (vslo) av Custo o5 asb
(F¥NY) YO (“o-)¥ (%o0/¥) F¥ (%xyio) V8 ks
p=+/# p< ef--N S e
(Vi) \a (“ya)y (“yvi) vy (£5-1v) ¥ il als 4l
(LExIv) ¥y (Ava) (Fvy/a) sy (Frayy) vy ke
p=-/v¥ p<efeen &P gine
(ZaY/A) YA (“va) ¥ (oY) ¥a (75NN fY Cuio o5 sl
(ZesIv) YE (Zv) (Z¥V1Y) Yo (Ax¥NY) Y5 e
p=-I5Y p= A S e
(Vi) A (%va) (%£¢13) ¥y (s v Cute Sl AL
Cuwd g 9
(ZAYIV) £Y (Zvo) v (%5¥) av (Ar-1a) vy (bt
p= b p< /e S e

e STy dlgad dlS )0 Sdliae - Sl Y| Slgl S dunlio - Jgaz

Hlas - sl ¥l (NMQ) SGs g8
L godiel Cawd ds09,5 90 10 ;0 ydy Calides > lg
Ol Slgly3 e 0 dulie ;K005
e plasuinl € 65 9,15 Al ¢ i ¢ o SUSES 4
Ol 99 38 (3 oyl Glie (510 )0 (o 2
Osipow o laslewl delitiow  jloolatwl g ,S 9o
daliiw p (2l (2L g (2lg) 8,5 )18 s 20590

astlao a4y 01,81 04,9 - 250l il LS, S adS
oS bl T olad 5l g0y el g ailalS T
R
oy o) 3,81 (Ll Sees leSll lal
OS5y g (pladeil € 6 IS il iz
L g 9900 5 9l o () g A ban O jg0 4
31l Halidisyy Sl Lials 51 oolis!

) aile e
g PRY. R JL o k- Jls vl 2a8
P value : . 1
(122) (Sla, (102) gl (12 p) gl 5
.Y (A+) A (F5IV) £ (F51V) V& Cita o 4l sl
(v+)y arihs (YY) A it
(Y=Y (Vo) % (Vo) Y¥ zo>
[-¥A (55 (W)Y (BF/Y) W Cute als 4l s
(f-)¥ (AAR) A (Fa/A) W sl
(Vo) Ve (y-)a (V++) YE e
ooy (x-)a (¥rA) Y (51V) 18 Eute oS 4l J3ks!
(¥+) (FFIV) & (YY) A e
(Vo) Ne (V++)Q (\++) ¥F o
-3y (a-)0 (00/5) & (FEIV) 8 Ciaka Cawd oo g Cawd 4l 3!
(®-)o (FE/¥F) ¥ (¥YA) A oJhis
(Yee) e (Vo) % (y--)vE o2

S Al s bl )15 8 e Sl SYMS| Sl 3-F Jgas

\Y‘/\QQL“WB ‘YOJLQ.A:‘VU): Ujéf)‘g " ,"w MLJ»EJ



3 OU) Ol yo A Cewl oas plaul 5 s o
99 S o § Cawd 9 il (40,5 AUy s
<o/o)) Gl 033 LSS b 51 SYL AL, ol S
ﬁ)lfﬁ.éjﬁ)lfog)f)oéwlOlo),eQL:,a)oLd.(P
J9az - Cewl 0095 jlolie >1g5 5l plAS a4
Hhac - Sl YN Jlgl 8 dnliaY 5 Loy
QLS e S5 44 (s Alides (Slgtond )
B oo

- Sl Y T Slgl 3 4]y o)) 05,5 1
LB AS o (o) 5 S BBl a5 b SHlae
i8Il Sdlas- ISl Sllss il St
5 3l oS g il oo 0 Laid axJl4S 5o IS Al
(Y Jgar) 992 10 S 3 el

33 ol 008 eSlie (o ool (g 52 59
YY/VE oye )5 9 WV/FY £ YA/YY Lyosls
LT s 5l 00 oo Live 3Dz 5 393 5 O/AY £
939,509,599yl ;0. (p=+/YY) 395 lolise
Gy 6l )5 50 oyl 0,00 uSSleo 125,08
VWE/NLYV/IA Sl og,S 159 WA/TYLYY/FY
=+/++0) 341 ol MalS (gLl ,Las 5lglis -yl g og
(P

9,5y 5IUT 5l oaliiwl b e 31 Bds gl
S 9 3,5 09,5 98 5 syl 0503 (2 Klie
dgs ylolime (g)lel Hhas 5l o 5L aS Al duplis
(P=+/-¥Y)

pole o2 G I8l QLSS (59, 2yl aslliae

9 8L) 2)509,5 93,005 (g st (SBjn
YN dclio g (o) g S Wb, )85
(i 2D plilog S g3l 53 (SHhae Sl
31,81 o ;0940 ,8 AU o IS g LIS e
iS5 (S1,31 51 2V ) ab oays &byl S
rlw ;0 Cawd o g Cawd Al dy bogy po oSl
SBT3l i & goee 13 (LYA/D) g3 LSS
‘a\.'.L:;“Oo)f):\Jlf)l.g‘.?olgs)ﬂ&)oo)ohj)t&l
Ol x4 aseislo Colsis (Camwd gro g awd g yoS
OUS)E b 51 5¥G g loliae 5l ailyly ) )5 )0
SO OIS l Slgl 8 Calisee Oladllas (o .04

VAR Gl (Y oylacts Vo, 53 c};{;jg o AN | asld 2

LA OAT ol 00y LS 4 Calides colatllas 4o
r9<back-translation Kol og>gpic aya>gs
Sl Canling anl Gl D950 pudsd) ol
g [Vo] ol oolazwl (s ,as ) deliiow s
S ESe SS9 )5 o aadtiodw lawgi doliiow 5
28,5 1,800 0 90 g dnllae gldd > cublogs
(ver.11.0) 133165 sl oolatul b osls 3 JUT gl
(S5 Hedame o5 ogasl bl sleds, SISPSS
2 03 ltasl Sz (gm0 5 9 7 g0

L asdy

(ZYT/Y) Ja5VY (o astliaes lgas 65,8V ;|
I8 Syt 09,5 j0(ZFF/A) Ja5150 g )5 09,5 5o
S OA 5 o3 (ZYY/Y) 25008 5131 S )5 .ous S
&S Lo (700/A) LT 251§ 55y 5 o (ZYS/A)
(ZRE/F) LA 11,8 09,5 18 .azzdls Jluslt jf oS
(Z7Y) y58° ) Speb09)S ;90,0 (10/5) 5% 5
o (ySlen (P<e/00) 093 40 e DalS i
SYY/AFE /50 S dy ey )5 a9 )5 5130,
(P=+/YV) 545 lolzs
Sl e jabo 4 bl )1 50 (s Sletens
5 Sl a0 (g i <092 ylaie, Sl 51 5V
Sl98) 9oz 992 03,5 4L )3 (1)U 99,3 5|
olis place, 5 plobauglie ,oaslly o 0,5 )0 oy
.M&G.o

Y| 6:‘9‘).9),..: alisro (g 6'..@‘.1159; 3o
o0 oS 9 S 09,5 55 (SHlas - Sl
5O e JLw FO 51 3YL Jwog,S s> asdS (el oalls
250 & )5 09,5 )0 S (liee gy S il
awlodgs 1) 5 nE 09,5 5 SYL (g 10 sixo

el 0898 410 0 5l iy Uy ;o YN iy
Cewd o g il (40,5 4> U 1o Plslas g 9b 4y
L.(P<e/+0) cawlodgs YL U5, g loline jeboay
05 sl 3)9009,5 )3 ()l po SlaxT aF (g5
s9b da 1oy 9 U5 09,5 99 50 Jedond Cansl 009y



O)e 9 (g0 o Judor S

(& S A
Y Slgl 8 antlae ol gyl oll

RIS TSN le.a)lS)o LS’M —u.‘:.liu|

918 I8l QLSS (5590 e (e 5o Y
hase - SdSwLl eS| Jdo 4y )15 5l ceps
31 6yt (Sl O Y|l dy iy dmos
30 o395l ol Cule 0,10 (g0l § el LysT
Q2 e 9 6l IS gl Sl > b
O P OIS g0l e 9 Segigd Jl sla )l
3L sl (2l Lol )0 (6550 A AlgS o Ao

Aobadls Jaddael> pl

&l

1. Bathaei A, Khalili K. Diseases due to computer
work, work and environment center, Ministry of health,
2005, 29-36.

2. Ladou J, editor, Current Occupational and
Environmental Medicine, 4th edition, McGraww-Hill,
2007,43-46.

3. Mirmohammadi SJ, Mehrparvar AH. Office
Ergonomics, 2nd edition, Farzaneh Books, 2009, 103-
121.

4. Bongers PM, Kremer AM. Are psychosocial
factors, risk factors foe symptoms and signs of the
shoulder, elbow, or hand/wrist? A review of the
epidemiological literature. Am J Ind Med, 2002; 41 (5):
315-42.

5. Vorman GE, Vollenbroek-Hutton MM. Effects of
ambulant myofeedback training and ergonomic
counseling in female computer workers with work-
related neck-shoulder complaints: a randomized trial, J
Occup Rehabil. 2007; 17(1): 137-52.

6. Baiat Tork M, Khalvat A, Mehrdad R. Prevalence
of upper extremity musculoskeletal diseases and its
relation to VDT work among bank workers in 2000,
Thesis for occupational medicine specialty, Tehran
University of Medical Sciences, 2001.

7. Fisher T, Gibson T. Measure of university
employees' exposure to risk factors for for work-related
nusculoskeletal disorders, AAOHNJ, 2008; 56(3): 107-
14.

i3S alides 6,101 ylaie S polus g sl ol 1S
Sy 2 oly ySsdalas ;o Jlo gl ecawloa
IS Lo 1,317 YD /A0 sga> aslyl, oy LS
dxllao o ffloassgn —Mae- xlSul
(50,5 IS plaala )Y iyl 8K lussmann
0393700 g 7YV T YA L0 i 5 o 5,1 g s el
IV ] el

0351 (33,5 U 50 ColSids (s ydi Lo (a5 5
Ax)lao poiored g Olgds]laodslivasS coul
a>g5hdlas ol [V F JecnlosgsNIOSH Lol
35 bl 5 45 0131 ol Bl € 55
Sl 50 53 Gl Sondg riza 9 505
SRSl BMLS ¢ sl pglae sy guo 4y gl dy 000>
NI

09,5 ;0 Sl oS 4>l PPl lasllas ol yo
Oyt &S Gl dgdz gl cblad ), 858 4 )8
P LB 9 5)lol Jaud 53.9)0505 jlaz Jale
5 A (95 Sl 9 5 Vg (s
Lo 5 25508 9 )5 09,59 e dlinne (il g s e
99 2 (6,10 (Fre glai 89, o0 ) Ual el aplie
8l g g0 09,8

9ol (40,5 ;oYW Slglydle cavyym )0
sJenkins asilas joaS 04 Y0 L5 )0 cews
Y AV ]enl ool Cawd dy opiliion gl 5.5SZeto
Sl 0 p0 S olamsaS cpldyas g5 b aJIL[YY
09,5 95 )3 ) OIS Gl 53 llTecanlo0g: oS
0955 53 I G155 o 3 aS 458, oLl
Olee )2 Dl S92 g pae - Cawlodgy VL 15 1) S
Sloxel Jol8 oS digod pm>dudg3 Ly 40,0
REIRIR

S Slgl,3 59, 2,15 Aol pl>dalllas
Axllas )0 Cdlao (pldS 09 S50  SHac- dSewl
LY ] cwlongs S o 4y iGeIT

alox o jlas cinls 55 olgnsgasredsdlas oyl
sback translation Sl sg>gpac 4y o)l o
El GOl g 313l (2 ()50 pai izeas
"554()')5“:"‘*’)7244@5’”

YPAS lnsls <Y o)les Vo, 53 c};{;jg AP | sldad



Ve

e S 3 SMae Sl YISy o

8. Delisle A, Plamondon A, Imbeau D. Comparison of
three computer office workstations offering forearm
support: impact on upper limb posture and muscle
activation, Ergonomics, 2006; 49(2): 139-60.

9. You H, Kumar A, Young R. An ergonomic
evaluation of manual Cleco plier design: effects of
rubber grip, spring recoil, and work surface angle, Appl
Ergon, 2005; 36(5): 575-83.

10. Rempel DM, Krause N, Goldberg R. A
randomized controlled trial evaluating the effects of two
workstation interventions on upper body pain and
incident musculoskeletal disorders among computer
operators, Occup Environ Med, 2006; 63(5): 300-6.

11. Rocha LE, Glina DM, Nakasato D. Risk factors
for musculoskeletal symptoms among call center
operators of a bank in Sao Paulo, Brazil, Ind Health,
2005;43(4): 637-46.

12. Kristensen B, Jensen C. Self-reported workplace
related ergonomic conditions as prognostic factors for
musculoskeletal symptoms: the "BIT" follow-up study
on office workers, Occup Environ Med, 2005; 62(3):
188-94.

13. Rurkhamet B, Nanthavanij S. Analytic and rule-
based decision support tool for VDT workstation
adjustment and computer accessories arrangement, J
Hum Ergon, 2004; 33(1-2): 1-17.

14. Street SL, Kramer JE, Harborn KL, Hansen R.
Changes in postural risk and general health associated
with a participatory ergonomics education program
used by heavy video display terminal users: a pilotstudy,
JHand Ther, 2003; 16(1): 29-35.

15. Ferreira M, Jr., Saldiva PH. Computer - telephone
interactive task: predictors of musculoskeletal disorders
according to work analysis and workers perception,
Appl. Ergon, 2002; 33(2): 147-53.

16. Berner K, Jacobs K. The gap between exposure
and implementation of computer workstation
ergonomics in the workplace, Work, 2002; 19(2): 193-
9.

17. Cotrim TA, Simoes F. Why health care workers
ask for early retirement at a central Portuguese hospital,
work ability preliminary results. International congress
series, 2005; 1280: 258-63.

18. Descatha A, Roquelaure Y, Chastang JF, Evanoff
B, Melchior M, Mariot C, et al. Validity of Nordic-style
questionnaires in the surveillance of upper-limb work-
related musculoskeletal disorders, Scand J Work
Environ Health, 2007 Feb; 33(1):58-65.

19.LowmanR.L, The Job Stress Inventory: Technical
Information. Alliant University Research & Service
Foundation, 2002.

20. Downs FS, Readings in Research Methodology,
2nd edition, Lippincott Williams & Wilkins, March,
1999, 246-248.

\Y’/\ﬂu\:.w.;b ch)Lq_.iu\/U}.) 0!4]‘)‘5 * fly ML«-L,GJ

21. Putz-Anderson V, Doyle GT. Ergonomics analysis
to characterize task constraint and repetitiveness as risk
factors  for  musculoskeletal disorders in
telecommunication office work. Scand J Work Environ
Health, 1992; 18suppl 2: 123-6.

22. Szeto GP, Straker LM. A comparison of
symptomatic and asymptomatic office workers
performing monotonous keyboard work: neck and
shoulder kinematics, Man Ther, 2005; 10(4): 281-91.

23. Jensen C, Borg V. Job demands, muscle activity
and musculoskeletal symptoms in relation to work with
the computer mouse. Scand J] Work Environ Health,
1998;24(5): 418-24.

24. Gerr F, Marcus M. A prospective study of
computer users: study design and incidence of
musculoskeletal symptoms and disorders, Am J Ind
Med, 2002; 41(4): 21-35.



