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HFT) , Ergoweb (1920-1995 ¢ 3288 DA T
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TW5., EEDIIINGEEE X,  THERIRIL

2. Bovenzi& Hulshof "M 5 H8, =12 LXMBBEDHRE.
Table 3. Results on the meta-analysis or cross-sectional epidemiologic studies of low back pain (LBP)
and occupations with exposure to whole-body vibration from industrial vehicles (1986-1997)

Occupational group Reference Prevalence Prevalence POR (95% CI) Study

exposed control Weight
group (%)  group (%)

Fork-lift truck drivers 12 65 52 1.7 (0.9-3.1) 7.3

Tractor drivers 13 31 19 2.0 (1.2-3.4) 9.2

Wheel loaders 14 47 39 1.3 (0.5-3.2) 4.0

Fork-lift truck drivers 15 57 16 7.3 (2.5-2.2) 29

Freight-container tractor drivers 15 41 29 1.6 (1.0-2.6) 10.6

Bus drivers 16 83 66 3.0 (1.8-5.1) 9.2

Crane operators 17 40 20 3.3 (1.5-7.1) 5.1

Straddle-carrier drivers 17 31 20 2.5 (1.6-5.4) 5.4

Tractors drivers 18 72 37 2.4 (1.6-3.7) 11.9

Summary POR (95% CI) 2.3 (1.8-2.9)

Homogeneity 11.2

Homogeneity degrees of freedom 8

Homogeneity p value 0.19

One-year prevalence or LBP in the exposed and control groups, point estimates of the prevalence odds ratio
(POR) and 95% confidence intervals (Cl), adjusted at least for age, are given for each study. Random effects of
the summary POR (95% CI) and test for homogeneity between studies are reported.
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Burdorf & Hulshof *1%, Aif#8 ¢ Bovenzi & Hulsha?03
" Lings 5”& & (ZBurdorf & Sorock > L & 2204
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3. 8 IR el T s BE 24 0.5 m/s®
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Lotters 513, SCHGEIRIEHE L LT, (1) FE4RR
MRS DFIE 2 1 LA T OWIFICH T 2 6% EH
HUVNE T AFELL T OFIESRIZ LV 5ok L T2 SRk
THY, 7o, (i) FEFFRER & FEICBE
W) (EEWEY -, KSHOFE - 250
A8, @HREH) &5V I0EER Y 2 7 ER
(fhF LR, BFIERE) ~OgE & OB %

3. Lotters 524)MTable 1. Characteristics of the included studies (N=40). When odds ratios (OR),
or relative risks, are presented in both boldface and italics, they have been adjusted for each other; odds
ratios or relative risks presented only in italics are adjusted for one of the other risk factors, but no
value for those risk factor(s) is given. When both the adjusted and unadjusted OR are given, the
adjusted was used in the meta-analysis. (95% CI=95% confidence interval, NA=not applicable) &k U .

TFEURNICBBZERBRLEREEHRHICHT S A XBTEROAZHME LIHER, =2ZLX

MESDHRE
Authors Reference Design Study population Whole-body
vibration
OR (95% CI)
Alcouffe et al, 1999 29 Cross-sectional 7010 workers (male & female) 1.3 (1.7-2.2)
450 tract dri & 110
Boshuizen et al, 1990 13 Cross-sectional . ractor - Crivers 1.5 (1.0-2.1)
agriculture workers (male)
242 dri I 1.3 (0.6-2.6
Boshuizen et al, 1992 15 Cross-sectional rivers (male) ( )
210 operators (male) 1.7 (1.1-2.8)
234 bus dri & 125 in-
Bovenzi & Zadini, 1992 16 Cross-sectional us dnvens e 3.6 (1.6-8.2)
tenance workers (male)
1155 tractor dri & 220 offi
Bovenz & Betta, 1994 18 Cross-sectional ractor crvers otice 1.6 (1.0-2.4)
workers (male)
114 t ki & 52
Burdorfet al, 1991 30 Cross-sectional . conerete  workers 3.1 (1.3-7.5)
maintenance workers (male)
50 tractor driving f: & 50
Kumar et al, 1999 31 Cross-sectional ~  ociof CIVING Jarmers 26 (1.1-6.2)
non tractor driving farmers
-secti 8020 Canadian blue-coll ki
Liira et al, 1996 3 Cross-sectional anacian SUe-coTalWorkels 18 (1.4-2.7)
—population  (male & female)
22180 Swedish k le &
Linton, 1990 33 Cross-sectional wedish workers (male 1.8 (1.5-2.2)
female)
228 dri & 137 sedent
Magnusson et al, 1996 34 Cross-sectional rvers sedentaty 1.8 (1.2-2.8)
workers (male)
1709 ial travel le &
Pietri et al, 1992 35 Cross-sectional commercial travelers (male 20 (1.3-3.1)
female)
-secti 2872 Swedish lati le &
Saraste & Hultman, 1987 3¢ Cross-sectional wedish population (male 2.1 (13-3.5)
—population  female)
Xu et al, 1997 37 Cross-sectpnal 5940 Workers (male & fe@ale) 1.3 (1.0-1.6)
—population [with Manual handling] 1.8 (1.2-2.7)
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HEEDF RN A T AT T2,
RENCEET A5 (&R 4)

FN T, kR % low-back pain AND risk factors ANR47
(lifting OR posture OR vibration OR workload OR joB48
satisfaction OR monotonous work) & L CHisE L 7249

5T, BREREDS,
b74/%m’%01\ﬂﬁ%&@ 4y E 5

EBRAIIZF D HIL TV D A 250
(4251

HIRBI DA 05 m/s?) 2 FEHBL~ULTY R52

7 BRIRNCHRER S LTV DI 2 BRh L7 A5, 4053

kA RIH LTS, ZoHR T A7 EK E L Q54
LR A2 ST T 13 ThoT-. FNH DRSS

v A d B WIFARHERREE OHEERE R (3 3) 1256

X iE, Boshuizen & PO FHHEF HORE VT 1357
FgEE HORIT 1 LI E (p<0.05) THD. 258
259

Z#ia L7=Overall pooled risk estimate!EFH%E ST
Zfia Lizrisk estimate & X KA 72 <, 38 L FO0R
314 THD.
LI b & E % TLotters B3, HrIZF0%& o A4 1
DX 2T, B IREIRGEEIC OV TIRERE
T (0.5 m/s”~1.0 m/s®) & i FERR AR RE (1.0 m/s”LA
b)) oEHIRE~O 5 FRED DV ITTh &
A IRE R R L LT T & 72 Uik,
Boshuizen ', Bovenzi & Zadini '®, Bovenzi & Betta

Boa g Lz, ZOfERICIE, £51C
TREND X, ELRR S THhHNERIGEE
WD HND.

& 4. Lotters Y MTable 2. Results of the meta-analysis for six occupational risk

factors for low-back pain and the effect of age on low-back pain & Y,

1HELRNIC

BREZERLERLL2BRIICET I A IBTIEROAZHE L-ER

Risk factor Pooled risk Pooled risk Overall pooled
estimate estimate after risk estimate
correction
OR 95% CI OR  95% CI OR  95% CI
Whole-body vibration
Eight studies® 1.83 1.63-2.06 138 1.15-1.66 1.39 1.24-1.55
Five studies® 143 1.19-1.71 143 1.19-1.71 - -
a Adjusted
b Unadjusted

3 5. Lotters Y MTable 3. Analysis of studies presenting risk estimates for both

low and high exposure. & Y,

1TFLRICEREZRRLERLL2BRPRES

[CRT S A ZEMEBEROAZEHME LR

Risk factor

Overall pooled risk estimate

Ratio Risk Risk estimate

Low exposure High exposure

(high or low (high exposure

OR 95% CI

OR  95% CI

risk estimate)  in the model)

Whole-body vibration 2.3 2.01-2.52 2.6 1.69-4.10

1.17 1.63

¥ : Low exposure (£ 0.5 m/s*-1.0 m/s’,

& 512, Lotters S L= 3Ckiz W T,
DOy

(ZFAuE, FERENRE

High exposureld 1.0 m/s*LAE
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T, B IRE)D 8 IRy S5l 25k 10N B 525803
DR E SHI (0.5 m/s* Kl « FEAKEIRTE, 0.5-1.604

s P, 1.0m/sTRAL ) (CHREEMRT 14805
D H T OHEIRE DFIEFS L OHIEDHEE R Z K 6 7306
Eolcxewi., ZoREICINIE, Annudo7
incidence LBP (4F-FHIIERFEIEH) | 308

Annual incidence sick leave LBP (4 AR/ 8 IiE
#2) , Annual incidence disability pension (> 52 weeks
sick leave)  (JUHEAE IR A~ v EDR, 370 H 52 %
8 R D TR 2 RRBR L 324 IS IR+ 2 2 &
AT &HIE S AV BER)
IR AIESR) OWT i

1-year prevalence (4F
BWTH, HER (p<

0.05) L IREYOFEN GO L, FREHAIE
HRIZOWTIE, BEZR (p<0.05) BRIGEENGE
HHND.

% 6. Burdorf& Hulshof*” M Table 2 overview of estimated incidence and prevalence of low-back pain

(LBP) and associated sick leave in occupational populations with exposure to whole -body vibration

(WBV), based on a pooled analysis of selected studies in Table 1 DHE§, -1 L XEBE S DHHRZE

Measure Exposure level® Weighted level (%) (95% CI) Included studies

Information from selected studies

Annual incidence LBP No/low WBYV exposure 6.7 (6.4-6.9) 19, 14
Moderate WBYV exposure 13.0 (13.4-14.5) 19, 14

Annual incidence sick leave LBP  No/low WBYV exposure  14.8 (13.0-16.6) 21
Moderate WBV exposure 36.4 (30.3-42.4) 21

Annual incidence disability pension No/low WBYV exposure  0.47 (0.45-0.49) 20

(> 52 weeks sick leave) Moderate WBV exposure 0.85 (0.81-0.89) 20

1-year prevalence LBP No/low WBYV exposure  30.4 (30.1-30.6) 10, 17
Moderate WBV exposure 45.6 (45.3-45.9) 10, 17
High WBV exposure 61.0 (60.6-61.4) 10

“No/low WBV exposure < 0.5 m s

, moderate WBYV exposure 0.5-1.0 m s~

2 high WBV exposure > 1.0 m s

& 7. Burdorf& Hulshof * (Table 3. Matrix of transition probabilities for three levels of

exposure to whole-body vibration (WBV) among the distinguished health states for low-back pain

(LBP) during a lyear follow-up among workersD 1§

Baseline Follow-up
No LBP LBP LBP with sick
No LBP 0933  0.048 0.019
No or low exposure <0.5 m s~ LBP 0.160  0.605 0.235
LBP with sick leave 0.160  0.605 0.235
No LBP 0861 0.075 0.064
Intermidiate exposure 0.5-1.0 m s? LBP 0.160 0.454 0.386
LBP with sick leave 0.160 0.454 0.386
No LBP 0.833  0.075 0.092
High exposure >1.0 m s> LBP 0.120 0396 0.484
LBP with sick leave 0.120  0.396 0.484
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1. Burdorf& Hulshof? & V) 18

Fig. 2. Projected effect of three levels of WBV exposure (high, moderate, low) on the prevalence of low
back pain in a hypothetical cohort with 40 years follow-up among workers exposed to whole-body
vibration. M high exposure to WBV, < intermediate exposure to WBV, O no exposure to WBV.



10

probability (%)
()
(el

(=]

0 5 10 15 20 25 30 35 40

year of follow-up

2. Burdorf& Hulshof*® & V) F18

Fig. 3. Projected effect of three levels of WBV exposure (high, moderate, low) on the annual probability of
sick leave due to low back pain and cumulative probability of workers with long-term sickness absence (>
52 weeks) in a hypothetical cohort with 40 years follow-up among workers exposed to whole-body
vibration. [ sickness absence due to high exposure to WBV, < sickness absence due to intermediate
exposure to WBV, O sickness absence without exposure to WBV, B disability due to high exposure to
WBYV, @ disability due to intermediate exposure to WBV, @ disability without exposure to WBV.
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