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An Investigation of the Symptom Prevalence of
Hand-Arm Vibration Syndrome among the
Workers Using Powered Hand Tools

R

ABSTRACT

The excessive exposure to powered hand tools can cause damage to nerves, impair blood
circulation, and musculoskeletal damage. The symptoms associated with hand-arm vibration
syndrome (HAVS) include numbness, tingling, pain and subsequent reduced dexterity of the hands.
This study was performed to report the prevalence of the HAVS and evaluate its related factors
among the workers using powered hand tools. Total 282 workers in 11 plants of Kyungki and
Inchon areas were examined. A standard symptom questionnaire was developed and administered to
collect information on personal characteristics, work history, operating conditions, tool characteristics,
and subjective symptoms of HAVS. Mean values (standard deviations) of the age, the duration of
powered hand tools used, and the daily hours using powered hand tools were 383(89) years,
79.3(62.2) months and 6.0(26) hours, respectively. 132 workers(46.8%) showed vibration-induced
white finger symptoms according to the Taylor-Pelmear classification, and 30 workers(106%) were
interfered with the work. The results of a multiple logistic regression analysis controlling for age
and daily working hours showed that smoking, work duration, weight of tools, and continuous work
over 2 hours were significantly associated with the symptom of HAVS.
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ZHgje] 71713}, AHEstde] wet FEHE A
£35t= Ft(powered hand tools)e] ARg- ®l
E7t g7vstan Aok FEHE T A8AHY F
ol vlE) Aatadel Ex Fde] Baw A
HeA7t @ LeFHe FHel Jout, wi
9] A% 71A4% FF(vibration)o] AHe] A
dgoazn FPate AR qFRE FE
AS7} @ri(Griffin, 1992). 8 F 719 A&
o8 qdle] & H ojAR o]FARE A
(upper extremities)d] A@HE ATz
3 2AY AFe AL 5 AY, &7
o] Aoy, o AR FoE ¢EHA o
o olz Q% AAFRE FAsA #AIF
2% T (hand~arm  vibration syndrome)e] gt
B EvHZenz, 1994).

FRANFFFEE] HEE A gEFFe
2 Q& &o] ARHFe] vehte BRCE
Ao, Qo] AEA WHAL FRAT &
9 Ao} Fio] yehtEs TR
502 UEg 4 JTNIOSH, 1997). #A3F
& JodlE 713 EF ITe FFY, 24
&, AFa § AMxdI i A, AAEY,
a8 AuFF oA ol 2ox e F
o7, &, aed, #rl, #7lE, ¥4 F
o2 ¢eix ATHNIOSH, 1989).

o] A, <o 1458 e Azt AF
FTE AR FAHL om, AFTT
g AMgEe m8RlTolN FANEFEFF T
FHES GT 0%E, 6%14 100%2] W&
Bolu glttn RIS HNIOSH, 1997). %

g A e FANFETIFTE FEAIIE
kg 291, & el 3 FAHE TS E
S, MY FFE & Zu AHREe AL
ggAte] FTF AE A, FTAHEY AT
g4 29 Fo g2 FHEN g 4771 3
5 A2 (Griffin, 1992), 4% A9 tpFd
o 8tzAL7} 73 = 9 cH(Brubaker et al, 1987,
Nilsson et al, 1989; Koskimies et al, 1992).

2y FWe] A5 #3 ATE, 9F
HE wael ¥ £FE] A HAH AUtk
T et o F =AFE F(198], 1983)2
Zot7] AME ZE2 AN FRAXNF FFTY
ZA FAf0] 36%#HT Bt 2y
o] At ojvl IFulerx AL A Bt
ZEA] AA7ld U FHE 2ARA, d
A AGFANAM A _HE 4F AeTTE X
317 B2, £ FAAFFITE doTle
AgaQle dg A7 FHEHA g F
4 F(1998)2 2AYFY AYAE =
2 F2A538 Ay g HJriz Be
# 2 ZAAHcold provocation test)t ZFZF 7
AHvibro-tactile test)7} -8 ZHAleta B1
gt T3 AHol S92 FA 22
Ztol7le] 9% g e]=4 ¥ (Raynaud’'s synd-
rome) & JG3 Y& TS Buaso 1
A ¢H ATES FANEFFTFTE HoY)
= dgade g# d7E e, £3
AEZIFTE A9sr] A8 537 2Ad &
o] g T3 F33R R

ol £ ATz, A7), AR AF
FTTE A A9AE ddewE #2AUF
2379 &z F4 32&5 HdFAE E3
of ZAMEIA, o] T FFE VIXE 8
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Aedtel #dEAE B4 dozn £A3UF
ST AU Hd #™ AAdTS A B
of 483 7|z A8E AFsaz .

2. 97 i ¥ Wy

2.1 CHA

271, QHAY ARIY F HAEETTE AR
= 1A ARIRE do=2 dAsto, AFE
TE AREShe AdA 2827 AYdA dE=
AFE AAEIATE ZAM AGRES AL
TEAZE o 2008 Ax He TaTEY A
dgez F&71EAA 27, AFA FEAA
5, AAr=-YA 270, 77 R BEEFUA
20 & F 117 ARl AU

2.2 Yy

HEAGD)E A7) 719 402 A=

% gtk HE W8 tgde gy
ATFARE EYGEDH A 2AGE

P, 79 54 2 A YoTEY, 24
A% R B NEUEP) 1T FANFE
29 A7 346EY 3 A9) For T
HEUT ATFAGH SHo=

NS A4 FHE Uehie A 38 5o
THEUG. o) AL 2R A & 37 A
$ 712, 19 BF AYAL, 19 FFAE A
2, ABTT 9% AP, TTE ASHE
£5¢ 24D 4F53TY FHozt

AFET 7, T79 A, &Fol9 FA
4 Ad, £Folg 2%, YA F& 2A}
ok =9 2§, A 2= F4
AZE AE 2& F AW o 9 B ¥E
& ZAsHg T

AZ454 FARs Taylor-Pelmear #§/
(Taylor and Pelmear, 1975; Brammer, 1986)
g ol&at o, A7} S dFE vA=
#d  8IEHY B ARFA]
Taylor-Pelmear £F 0T9A <3< 3¢ F
ol sle Red Y HE]l F2).

TR EFTFETY BE8AY AFHEE
wotaty] Y3t FAbol flutil §HE &
W o ZTcontrol group) o2 AAsL W
79 A&7} e A9 q449& AYg 198
ol e oF 2A2E HARA (mult-
ple logistic regression analysis)& HAI3H4
o} A2 A d¥d 299 EHAHY 4
AETFT oY ZAE Frelr) 3ty 3
AREE A% ) FA R §F 4% F
o] £ (confounding factors)E X33t
43 #Eadel g wAW|(Odds Ratio,
ORs)E T3ttt 4 42 SPSS 100 for
windows S ©]-&3}%t},

3. dxdx

3.1 2I7&y By

ATddRkel W dFE 334U, o
ARz 19822 67%F AAs 9l
Ak thEE9 AGAEol S7(86.9%)% *
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E 1. Taylor-Pelmear2| ZIEof 28 white fingerel chHlY 27 (Taylor and Pelmear, 1975)

or without tingling and numbness

@A % BT el
0 None None
0T Intermittent tingling None
ON Intermittent numbness None

0TN tingling and numbness None
1 Blanching of one or more finger tips with None

winter only

Blanching of one or more fingers with
2 tingling and numbness, usually during

Slight interference with home and social
activities; no interference with work

Extensive  blanching  with  frequent
episodes during both summer and winter

Definite interference with work, home,
and social activities; restricted hobbies

winter;finger ulceration

Extensive blanching of most fingers;
4 frequent episode  during summer and

Occupation change required to avoid
further vibration exposure

AB33%)E #n THIALH, $HAT
62%% 7IEAAHE 2). ¥ 3R F
o] EHHAART thFEe HFFT &4
of Aol & o]FojA3:, UntHos i
9 T4 Tado] A Hgte gouE 4
Arct S BrAE HPvE T 7FeAel
Ao, & Aol HF 2429 ALY
dre A4S Aedste] AE 29 FAI
TEFT ARN(AN)E HIFEI

3.2 F2 XY =AU -

# 30 AAE Wit Zo] didake] #HYA
He W 11540 er, BE F7 A 7]
e 3 YoIu. AU AYAIZEE thR-E
8~10A1ztolgt SHIAL, Y FTTAME

E 2, ZAb CHAKLe| A4 EM
« EHPE + FERA

LS N 4] 8(%)
ik 281 383 £89+
g4

@A 263 93.3

o4 19 6.7
F4dR

o 245 8.9

opy 2 30 106

233 7 25
ST

ol 235 83.3

ofl 38 135

AZX 9 32
AEAE

A& 215 76.2

HE 58 206

71t 3 11
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FATESHT 54 48 A}

AR A Wi A el £E 1339
(472%)2 FT-5 Agsle] 2412 oAk A&
g ohn gagoh

3.3 HE379| By I Y Hel

AFFTE AAPe 4Fol wet FF

B3 F2 Ay =d

gstow, A AMgsln A T W
$ES B8 /M3 &, olF 4
A7) (grinder) AHg-o] 7P Bt} T &
ol fRE FH(T41%)010x, £7ol9
Wole 1097H(564%)0] A3stin @3l e
o, T79 HEZ2HL 1889 (66.7%)°] Atk
3 s, AgdE FFY FAE 15

3
5

+ SEEA M

Lisa N (FUY = 282)* B L EEHA/H]-8(%)
o5 dF (d) 272 115 £ 67
FHAHE 717 (E) 238 793 + 622
dY A A7k (AT 267 85 *+ 14
AY T AHE AT (AZD 252 60 + 26
9 133 472
2A17F o] A& =Y ARK-R 140 496
74 9 32
H 4 MEST9 =M ¥ Y Hel
He i N H]-&(%) W R N ¥]-&(%)
Grinder 131 486 g 159 56.4
Impact 82 291 |,nee = FAE 93 348
Air gun 61 o1 SRS A g 19 6.7
Air driver 5 195 ey 6 22
AME-8he =T Drill 4 156 & 209 74.1
(384 715)| Air hammer 37 13.1 Zaxe 48 170
Wrench 24 85 | asrolol a1 LT 9 32
Saw 1 39 |14 AR e 4 14
Breaker 8 28 71t 4 14
Others 2 0.7 5 8 2.8
e 132 468 Algg 188 66.7
27 2 A% 115 408 |&Fole 25| AU g 81 287
M h & 2 78 e 13 46
] 13 46 Forceful motion | 151 535
i]te-“: llfg) (1368 £2 24 FW:;; ﬂem:in 26 9.2
Sl A = . %) Or¢ motion
] 4 14 73y 17 6.2
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H(408%)°] FHTI @I v Hgsita
e AT 1324W(468%)°10h &Y
Al FTE AHEEY Al 18 Thele A
7} 15194 (535%) 0.2 e AEF+ 2y
A &l L ststedof e AoE HAL,
a8z AYAELE YRE FTE 28BS
(638%) E¥ %&(301%)eE #Fu e
Ao g YEPRtE 4),

3.4 AY o X 22| U

8439 A IO WAL Agde
AAAHE1L8%)7F 7HE wkew, F FRFe
BAE TAA AL AdAE 29
(106%)°] Atk =APFe 22 At 4
E7h AfEA] fdvhs wE st ARRIEe] o
& A7 @7l Aol7t dEE & 7 3
th FAAREY A 204%(723%)0] AHA
FA ARl ok getsion, 7 Al
W AL 1638(57.8%)7F EA @
Ro.2 VEITHE 5).

3.5 TANSERFT S 348

= [ 1.
F4E ET

Aol dFd FHEIA 1303
(46.1%)& F4ol vty @3tdx, FAtol
oty g3 FARE 132%(46.8%) 0 KA rt
7HE Al Atk g FAAAIL 149
(262%)°1% L Taylor-Pelmear ##% 3%7
ol 4, & el AFE W AYPAE 309
(106%)°1vF =Ak 3 F4do] HE e
g AZlE oldl $E3 FAAA 1029 o AlA
B 39 AFEge 2RE dAKE 6).
Eoly} &5 B Fo o]AFAe] gitn
S T 1309 S WF dxTeR 5}0‘1
Aot FAlE Aok SHE
13298 diaer Wso AZX7) 9\1‘7‘:
ot A4S AT HF 1987 e
dy dgAPAzte] 44 o, A 4d
A Zte] g0E RAY oF A€ g
AEY & AA e wxu)(Odds Ratios, ORs)
g THAHE 7). $AAFTFET T4l
= A5(Y=)% gl A(Y=009 wh3te] 2}

4ol

oo AU r‘l-}

5 EY o & #HE WE

LES b N | g0 | W Eg N | H&(%)
ol 144 | 518 A4 F4 | 24 | 73
¥ D122 | Ly | eREesd | @ | 1.8
| AT 2 AR 32 113

Y FF [ o 85 8=y 16 2.7
g Qg 7 25 AT 9 32
vgg 4 14 9 108 | 33
A_}-@fg 132 | 468 | =7Are9 Y & | 58

g 2| NYsA &4& | 140 06 | dHaH
neg 10 35 T&H 11 39
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E 6 Z=AE SN0 R JHR + FEEX
A F4 94 8] &(%)
R L Nosign o B0 61 ]
......... OT . Tingling sometimes S B2
_________ ON i Bleached sometimes o 35
1,2 i Symptomsin winter 13 64
___________ 3 ... Symptoms in summer and winter = 2l 74
___________ 4 .. Symptoms in all seasons 9 82
........... Missing 20 R S
Total R 100
Appearance of sign (year) (1) 30 £ 27«

E 7 98 222 Odds Ratios(ORs) « AYD YARAPAZIE B Y

Model* Odds Ratio P>lz| 9%69% A8 77
o lﬂ]%’- 100
‘f'] AL 424 0.000 2.3~ 807
A 7He & 1.09 0.871 0.37 ~ 324
<5 100
R4 6~ 10 254 0046 101 ~ 6.3
() 11~ 20 294 0021 118 ~ 7.3
= 21 35 0011 133 ~ 955
24|17k o) o 2. 1.00
A& =g o 2.12 0010 120 ~ 377
N o e 100
Fday o 3.00 0.044 102 ~ 877
gl SESEY 100
=TT o) 057 01% 025 ~ 1.33
2 < 49 100
e 712 50 ~ 9 2.24 0041 103 ~ 48
100 ~ 149 131 0485 062 ~ 277
(€) > 150 203 0.140 079 ~ 522
o g 100
AHesh P 159 014 086 ~ 204
€ A& 095 094 024 ~ 370
THHA F4 1.00
F4 B3 F4 181 0.11 0.88 ~ 373
e 0.79 0.80 0.13 ~ 493
A7 27 A4 1.00
o 2§ okt 207 063 011 ~ 385
W{j Gl 2.34 0.10 085 ~ 646
T FENET 273 0.17 066 ~ 11.35
w7 0.01 0.74 0.00"347+E+09
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dHX)os BAY 2Ax

FHLJAX)E
2ye ooy 2o

B 5724

logit[P(Y=1)1=In[P(Y=1)/(1-P(Y=1))]

=Bot B X1+ 82Xz (1)
S In[P(Y=11X=1, Xz=x)/1-P(Y=1|X1=],
Xo=x)]= Bo+ B1+ B2X (2)
In[P(Y=1/X,=0, X2=x)/1-P(Y=1|X1=0,
Xo=x)]= Bo+ B X (3

A 2 Q)M fe dEoz HAR F
(o] & FoZ Folglg o) BFH 2l
o #FHEe 9 4 WEIFHA de By
of Hlgle]) FAAFZET 4 ¥ HE
9] log odds ratio ¢ F7HE, & exp(B1)°l
Odds ratiose]t}.

tE 2X2¥€ AL HF RFEL
AAFFETY] F4T4 HES B8l +
e 7 sty oji% 48 B8 &
Aol yehd Wews AMgstd HEQS
o, g W47t @7 EA4E " SYAHA
FAASZET 94 29NE FUEe 2
Az, 79 FAL oF dF, 24 oA
A& Y AR FoAAH FYHA FAAFF
FE 9y EnE $AsYY dFF7Y F
A7 TRz =4 A9 3S HEsivn
7 SR o quje] FAIAE HFPL
W, 28 dse ASE sl FME4S
W7} F7beke Fubs BAE B 2
Ao wWE ¥ 2%lo] FANFFFT ¥
Hel Fad a09g & F AUk T F
A gle] 2417 o] d&AYE e A9
%A 42 AR o 2019 FANFFFE

B AFFT d&2Y0|
A #ALJAYE ¢ F AASL FANF
e UXe Aoz 4z FH
A$E FQA vEdAR o

28 BYou, gFolR

ool o s
4
_\9,‘2"

ofl

o

to

E dFdAME A7), A¥AYFY AFET
& AgalE 2Rt 223 AR 42437
F2FTY AL 24 A8 o) 4
FEFE vAe adEHe] FHEAPS 2R
AEZANE AANsEd. 2 dx, ZdA
468%7F ol kil @3t M3 dAFE
oA AAL e AF} KA ARE B
on Ao AFg L AR 106%4
HAh £8 FF9 FAV FALFE, 27
a7t 7MEsE, F4 flo] d53E ¥
5, 181 F4& 89F TTE AEEA
e Fdd vds FA i FUHEY
th.
E @7 #ANEFTFLY A% F
ol gt 4ASH dAEe £FE Taylor
~Pelmear®] /& o|&3 A=t o
AE TTE AHB3le Aoz QA% 1A
8 #He) Ay dael €2 A g2
oo XA wd g e Fol4d&
TR Rae el Ao &Y F AL
Fo W Fu 7ES ANY FHeE 9
st de] Abgs|a YoHBrammer et al,
1986).

H2 L
AT T
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FTA LA 2Fo] FAAYRte] &3 &
o Hol¥e & FTE A 4} FTE
Fe o 489 ol oA ¢S wA
=dl(Sakurai & Matoba, 1986), ©] <& &
o] FA wHg 2 dFdME T}
FHGR =7e AR FAAFFELY
FRsage] HFedn =7 AYART
424W #sh=d), ol HAY AF-9 dXxg
E Aotk o, & dAFerME AA F79
FAE 48 F3diL APAY FHH
gaoz Hrrsigv, £¥F FrFAY U@
&7 o] ¥asir},

2 dydrMe 25 497t 255 zl
TEFTY FAILE] FEIALY, T
AME 1S RoEkR] ¥t &, FTARE
7AYol FHE,E FAEALE] & Aol
€ 7Hdel A¥HR Raged, o #A4E
of A& vlFAY A& wr} A%E 2y
A gle 274 A4 EF(healthy
worker effect)’} 88 A2 JTdCt E
& 242 ol HFFTF AYAAM 2¥A
W APAEY FAELE0] 2214 FA
vgtt}, oA 2481 7] - (International Organi-
zation for Standardization, 1986)X & <F
do] g £ FFFTe dojue TtE
E $F F 7Y 7tExd di@ FAvE =
ojflx, 11 ZHEEe] WE FYA|Zte] AR
A}, EJ AF FTTE ESE AYEE 2
o x=&5HA @ tE AR uFEAY,
7H&EE7 #UH Jhed & dd F T
A& AFEAY, AE 7HE ] (time - wei-
ghted) 7I4% FE& &0l7] 98 v Akl
83 71 FAAREE 2 Aol ARHAG

A

i

+

fus 2.

(NIOSH, 1983). metx 2% d7t L€
Az A FT79 AHEES AfstL, IF
TT Y e FHHY FAe] ¥ A
o2 godr.

F49 A-¢, q8E FHEAA HFRE
73, BN FR e VA=
Ao g 4R QUvhletz et al, 1992). £
Tl F7e FA, ZFEF, AYAE Al
7% gEY Fdx dFdRe A7
FEIFL %S AT AoE YERY, o]
t F9E 3 WAF T AYPAY A F
ANFEFTe A4 &I (synergistic effect)
7b s AoZ wudE wetA YA
oA e) FHAKo] AFFTTY FAANFFFE
T o] i TS vEe] oAk &
Rolct,

FAZFol g A4 EAAL A3l
7] 98t HAAFAE A WY, I
of the Hrk, BHdE Y g Hete] n#A
g3 JevkISO, 1986 NIOSH, 1989;
ACGIH, 1998) S-givietel MUt rnaAyA
AqMe AHRA7IEN BF FHo oFxA
(NBFA AoF)g BIF AFAHTI
A30x 88h BHY HAshe W A
=o] ZF WY, T W Hr} 2A
o] ¥ et REE S8 vu§ &0
th Mk FANFEFEEY NS A W
Qo] AAMHRAYE FI R} F
c}.

£ A7E AEAE T ddAe dE
FT ALY FANFFET A5 EE ¥4
bt e, olst 22 UHA =87 F
AR74e B8l HA = FAHol AT A

Cooj

g
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Bxo] Hez= A7} Atk FANFFE
& FARAAAY, +4 EFF DrHdigit
plethysmography), A173%  £X(nerve
conduction velocity) ¢ AAME 3 I
g & 9lom(Bovenzi et al, 1986, Araki et
al, 1988, Inaba et al, 1988, Kurumatani et al,
1983), =& W7} A AN AMgde
72t A3 T R, NHEEE 2AEY 9
7V 4 Qleh wEbA T A4z W 3
Ao AHHQA =ER/PYE ol &3 77t
gF sesjojol § Aoz yZbdrt

= nl

#

Hi

Aol dES, dY, &UT. AFTT A
2} & RaynaudZ¥F 1. th3hare] )83
A, 3(1), pp.119~123, 1991

EAE AFEAY @ AY 222 AFFF
T FHE, drestE =] 14(1), pp.75~&0,
1981

wAE, FG3 AFH, 24, 259 5T
T AR 222 HR-2E W oue)d
2], 21(2), pp.357~364, 1988

Fge HELD AnA, &3 AR 5 2L
Z2AP A 9] ZAZeAE] Zichabyel of
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I =AE HYE 22

* 0| 2R EE 28X Algel YHo|22 cl2 AlRIRt Ate|six| LD 7|5t of &t
of, dEXof 7|YE RE AIEE SAXNHY 2A42 %t AR2R o[FE & 7
of 2tk ubxel Atgh2 Ho SoHs(X] gEE S ERYC

*x ME g 7 &glolet M, olof A3F, =@, MI|E, ¢oly, Hol, Aep)| 5
g 2oz AIBSIHA 27el WElo| 2oz MYSE Al WEc)
*x SXEE o} 7|YUstT LM SoE To| BUE CHAl BHH Hols] FAAL.

* ot Atets A Y J|SHFHAMR

o - = L™ L+ ol o A

dEaoF | [JZ& Oojg O7E | dAHH 19

1o
[
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