A elsts ] A 13 A A 3 = (2001 9€¥€)
Korean J Occup Environ Med, 2001:13(3):242-252

— Abstract —

Wrist Ratio as a Risk Factor of Carpal Tunnel Syndrome

Duck-Soo Kim, Hae-Kwan Cheong, Yong Wook Kwon"

Department of Preventive Medicine, Rehabilitation Medicine”,
College of Medicine, Dongguk University

Objectives : To evaluate the risk factors of the carpal tunnel syndrome (CTS) and the impact
of the wrist ratio on the prevalence of CTS in workers on repetitive work over a long term.

Methods : Study subjects consisted of 45 male and 16 female workers in a company
that produces soundproof material in Gyeongju. We conducted a physical examination, a
self-reported questionnaire survey and a nerve conduction study. CTS cases were defined
as those subjects that had a positive finding in both the nerve conduction study and the
physical examination done by a doctor specializing in rehabilitation medicine.

Results : Prevalence of CTS among the study subjects was 26.2/100 persons. The preva-
lence of CTS was positively associated with increasing age (p<0.01, using the chi-square test
for trend) and female gender (OR=6.98, 95% CI=1.66-31.0), but was negatively associated
with the educational level (p<0.01 by the chi-square for trend). Workers in the production
area had a higher prevalence of CTS compared to those in the clerical area (OR=10.8 in the
frame manufacturing process. OR=32.2 in the vacuum molding process). Patients with CTS
had a narrower mean wrist width and a shorter mean hand and palm length, compared to
those that had no disease (p<0.01 by the Student’ s t-test). The number of subjects who had
a wrist ratio of 0.74 or more was significantly higher in cases of CTS (OR=4.0, 95%
CI=1.01-16.3). However, a multiple logistic regression analysis showed only that the type of
work was a significant variable after adjusting for the other variables.

Conclusions @ The wrist ratio, a surrogate of carpal tunnel configuration, can repre-
sent individual susceptibility to CTS. However this study shows that the use of the wrist
ratio for predicting CTS risk is not adequate. The development of a new carpal tunnel
configuration index based on more direct measurements of the tunnel shape will provide a
better predictor of individual susceptibility to CTS.

Key Words : Carpal Tunnel Syndrome, Wrist ratio, Prevalence, Risk factor,
Susceptibility
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Table 1. Characteristics of the study population
Variables Female Male Total (N=61)
(N=16)(%) (N=45) (%) (Mean=+S.D.)
Age(years) 37.0+8.84
20~29 3(18.7) 14(31.2)
30~39 0( 0.0) 20(44.4)
40~49 5(31.3) 10(22.2)
50< 8(50.0) (2.2
BMI (kg/m2) 23.3+2.83
<25 10(62.5) 35(77.8)
>25 6(37.5) 10(22.2)
Duration of employment(years) 3.85+1.09
<4 13(81.3) 26(57.8)
>4 3(18.7) 19(42.2)
Type of work
Clerical 3(18.8) 21(46.7)
Production ' 2(12.5) 23(51.1)
Production I* 11(68.7) 1( 2.2)
" Frame manufacturing process, ' Vacuum molding process
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Table 2. Test results of carpal tunnel syndrome

Diagnostic groups Number (%)
Electromyogram(+) + Symptom(+) 4( 6.6)
Electromyogram(—) + Symptom(+) 3( 4.9)
Electromyogram(+) + Symptom(—) 9( 14.7)
Electromyogram(—) + Symptom(—) 45( 73.8)
Total 61(100.0)
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Table 3. Risk factors of carpal tunnel syndrome by general characteristics within cases and controls

) Cases(N=16) Controls(N=45) . 95 % Confidence
Risk factors Odds ratio
No. Percent No. Percent interval
Age(years)”
~29 2 12.5 15 33.3 1.00

30~39 3 18.8 17 37.8 1.32 0.15~ 13.4

40~49 6 37.5 9 20.0 5.00 0.66~ 46.3

50~ 5 31.2 4 8.9 9.38 0.98~115.5
Gender

Male 7 43.8 38 84.4 1.00

Female 9 56.2 7 15.6 6.98 1.66~ 31.0
Educational level*

High school or above 3 18.7 34 75.5 1.00

Middle school 7 43.8 4 8.9 19.8 2.87~167.3

Elementary school 6 37.5 7 15.6 9.71 1.58~ 67.4
Marital status

Single 3 18.7 14 31.1 1.00

Married 13 81.3 31 68.9 1.96 0.42~ 10.3

* p<0.01 by ¥-test for trend. comparison between cases and controls
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Table 4. Risk factors of carpal tunnel syndrome by job characteristics within cases and controls

Cases(N=16)

Controls(N=45)

95 % Confidence

Risk factors Odds ratio
No. Percent No. Percent interval

Type of work™

Clerical 1 6.3 23 51.1 1.00

Production 1’ 8 50.0 17 37.8 10.8 1.15~253.3

Production I* 7 43.7 5 11.1 32.2 2.71~883.5
Tenure(years)

>4 5 31.3 17 37.8 1.00

<4 11 68.7 28 62.2 1.34 0.34~ 5.37

* p<0.01 by #*-test for trend., comparison between cases and controls

' Frame manufacturing process '

Vacuum molding process

Table 5. Average and standard deviation of physical measurements within cases and controls

Variable Cases(N=16) Controls(N=45) P-value*
Wrist width(cm) 5.3+0.29 5.6+0.32 0.006
Wrist depth(cm) 3.940.30 4.0+0.24 0.104
Hand length(cm) 18.6+1.13 19.4+1.02 0.007
Palm length(cm) 11.0+0.73 11.6+0.71 0.009

*Student’s t-test, comparison between cases and controls
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Table 6. Risk factors of carpal tunnel syndrome by physical measurements within cases and controls

Cases(N=16)

Controls(N=45)

95 % Confidence

Risk factors Odds ratio
No. Percent No. Percent interval

Wrist ratio(depth/width)*

<0.74 8 50.0 36 80.0 1.00

>0.74 8 50.0 9 20.0 4.00 1.01~16.3
Body mass index(keg/n?)

<25 12 75.0 33 73.3 1.00

>25 4 25.0 12 26.7 0.92 0.20~ 3.96

* p<0.01 by Fisher s exact test, comparison between cases and controls

Table 7. Odds ratios of risk factors for carpal tunnel syndrome by multiple logistic regression

Variable(s) Odds ratio 95 % Confidence interval
Gender (female) 6.99 0.49~ 100.7
Type of worker
(clerical, production [) 18.7 1.04~ 335.9
(clerical, production 1) 32.8 1.02~1055.3
Wrist ratio(> 0.74) 2.94 0.57~ 15.1
Tenure(year) 0.53 0.20~ 1.41
Body mass index(kg/nv) 0.72 0.51~ 1.01
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Table 8. Partial correlation coefficients between wrist ratio and nerve conduction study measurements

controlling for type of work

Male(N=87) Female(N=31)
Wrist log log log Wrist log log log
ratio MML' MsL' M-USLD* ratio MML' MSL' M-USLD*
Wrist ratio 1.000 1.000
log MML' -0.101 1.000 0.326 1.000
log MSL! -0.139 0.734* 1.000 0.326 0.736* 1.000
log M-USLD* 0.036 0.534* 0.509* 1.000 0.378"  0.664* 0.689* 1.000

"Median motor latency
*Median sensory latency

"Median-ulnar sensory latency difference in ring finger
*p<0.01, Partial correlation coefficient adjusted by type of work
**p<0.05, Partial correlation coefficient adjusted by type of work
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