
Worksite and Personal Factors Associated with 
Carpal Tunnel Syndrome in an Egyptian 
Electronics Assembly Factory 

MOUSTAFA F. ABBAS, MD, RIFKY H. FARIS, MD, PHILIP I. HARBER, MD, 
ADEL M. MISHRIKY, MD, HASSAN A. EL-SHAHALY, MD, YOUSEF H. WAHEEB, MD, 
JESS F. KRAUS. PHD 

The study objective was to identify personal and work- 
related risk factors associated with carpal tunnel syndrome 
(CTS) in electronics assembly operators relative to clerical 
workers in the same factory. Of 422 workers in a television 
assembly factory located in Ismailia, Suez Canal Area, 
E w t ,  198 (46.9%) participated. The electronics assembly 
workers were more likely to report CTS (odds ratio = 11.41, 
95% CI = 3.6-40.26) than were the clerical workers. The 
significant risk factors were longer work years (odds ratio = 

1.11, 95% CI = 1.03-1.20) and precision-type hand grip 
(odds ratio = 6.5,95% CI = 1.08-39.23). The results suggest 
an association between electronics assembly and CTS. 
Work years and precision grip are possible risk factors for 
CTS and should be studied more thoroughly. Tools to 
reduce the need for precision grip may help reduce CTS. 
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C hronic repetitive injury is increasingly recognized 
as a cause of a variety of musculoskeletal and 
neurologic disorders, including carpal tunnel 

syndrome (CTS). Prevention of CTS depends on identi- 
fying the risk factors for it and, as appropriate, modifymg 
the work tasks or work environment to decrease the fre- 
quency and extent of workers' hand-wrist movements.' 

Some physically demanding work situations, such as 
work that involves twisted or bent body positions, static or 
repetitive work, and a fast work pace, have been associ- 
ated with various musculoskeletal symptoms and disor- 
ders.2 Ekberg and associates,Z found that the economic 
cost of these disorders is high due to the frequency of sick 
leave, rehabilitation expenses, costs for compensation and 
insurance benefits, and individual costs. The same 
researchers also identified risk factors for neck and shoul- 
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der symptoms in a cross-sectional study using the Nordic 
musculoskeletal survey questionnaire.3 They found . . 
female gender, immi,grant status, repetitive movements 
demanding precision, work pace, work content, and work 
role ambiguity to he risk factors for repetitive injury. 

Silverstein et al.: studied the prevalence of CTS 
among workers in jobs requiring hand force and repeti- 
tive motion. The prevalences of CTS ranged from 0.6% 
among workers in low-force-low-repetitive jobs to 5.6% 
among workers in high-force-high-repetitive jobs. After 
controlling for gender and awkward postures, the odds of 
CTS for those in the high-force-high-repetitive jobs was 
more than 15 times that of those in low-force-low-repet- 
itive jobs. 

In a study of 84 E-gyptian adults with idiopathic CTS, 
Niazy and El-Shenay5 showed that 54.7% of the 
patients were engaged in occupations calling for repeti- 
tive movements of the fingers, and about 6% were 
exposed to hand-held vibrating tools such as pneumatic 
scissors. 

This current study was designed to estimate the fre- 
quency of CTS in a large E~gyptian electronics-assembly 
factory and to identify worksite and personal factors asso- 
ciated with CTS. 

METHODS I 

The study site was an assembly factory established in the 
early 1960s. It is the only such factory in the Suez Canal 
area and one of five in E m t .  The workers in this factory 
assemble television sets and video and audio compo- 
nents. There were a total of 422 workers in this factory 
during the 1994 study period (Figures 1 and 2). Of this 
number, 235 worked in assembly-line tasks and 187 
worked in clerical, administrative, or maintenance jobs. 

Sample Plan 

With an expected prevalence of CTS in jobs requiring 
repetitive motion of 25%,6 prevalence of CTS in the ref- 
erence group of 5%, a type I error of 5%, and a type I1 
error of lo%, the derived sample size was 85 workers per 
group. An expected 10% non-response rate increased the 
sample size needed to 95 workers per group.' 
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