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AB S T RAC T
Background: Carpal tunnel syndrome (CTS) is common in the industrial setting. However, there is a controversy about the sole role of occupational ergonomic hazards in CTS.
Objectives: This study was conducted among assembling workers of a detergent factory
and computer users with the aims of A) determination of CTS prevalence and B) evaluation of personal risk factors and level of exposure to occupational risk factors via Quick
Exposure Check (QEC)).
Materials and Methods: In this descriptive cross-sectional study, 906 cases (332 assembling workers and 574 computer workers) were enrolled. CTS was assessed by symptoms
on the Katz hand diagram and physical examination. QEC technique was applied to evaluate physical exposure to the risk factors.
Results: According to this study, the prevalence of probable CTS was 14% in men and 8.9%
in women; the rate of probable CTS was significantly higher in assembly workers than
in computer users (P < 0.001). Mean age and work duration in the probable CTS group
was statistically higher than in non-CTS group. But both groups were in the same range
(fewer than 30, P = 0.024, 0.004); BMI in the probable CTS group was slightly lower than
in non CTS group, but BMI in both groups were in the normal range. Wrist ratio > 0.7 correlated with increased risk of probable CTS (P < 0.001) Prevalence of probable CTS was
significantly higher in third and fourth levels of QEC (P < 0.001).
Conclusions: Although this article had limitations, our findings suggest that the level of
occupational exposure is an indicator of CTS development.
Copyright c 2012, Kowsar Corp. All rights reserved.

Implication for health policy/practice/research/medical education:
This study is in the field of occupational trauma.
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Carpal Tunnel Syndrome (CTS) is considered as the most
common entrapment neuropathy and repetitive trauma
disorder (1). Prevalence rates of CTS are reported as 3.05.8% among females and 0.6-2.1 % among males (2, 3). Although literature is in favor of the association between
ergonomic hazards and CTS, evidence regarding this relationship is unclear (1). On the other hand, each occupa-
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tional ergonomic hazard alone does not result in CTS and
probably combination of several factors is needed (1).
Working tasks involving high pressure, high force, repetition and segmental vibration are associated with higher
rates of CTS (4). Repetition of wrist flexion and extension
is the greatest and the most accepted occupational risk
factor. Frequency of the task and the percentage at the
time spent on the repetitive task are important (4). Moreover, repetitive wrist movements lasting more than 30
seconds and working more than 50% of total work time
in repetitive movement patterns are considered significant (4-6). Occupational exposures do not explain the incidence of CTS, and it is believed that other factors may be
involved, such as personal (intrinsic and social) factors,
unsafe actions and unhealthy lifestyles (7, 8). It has been
shown that only 8.29% of CTS cases are due to occupational risk factors and other variables such as BMI, age, and
wrist depth to width ratio are more important (9). The
roles of cigarette smoking, alcohol abuse and excessive
use of caffeine have been noted in some studies (10).

2. Objectives
The aim of this study was to assess the prevalence of CTS
and evaluation of personal and ergonomic risk factors
based on QEC among assembly workers and computer
operators.

3. Materials and Methods
In this cross-sectional study, participants were selected
from hand-involved occupations in Tehran, Iran, from August 2008 to May 2009. The participants were recruited
from a large company which manufactured detergents
such as liquid soap, shampoo, dish washing liquid, etc.
We selected computer operators and assembling workers among these participants. All workers with more
than two years of employment at the plant who worked
at least 40 hours per week and were at least 18 years of
age were included in our study. Workers with a history
of certain disorders such as rheumatoid arthritis, diabetes mellitus, cervical radiculopathy, hypothyroidism,
thoracic outlet syndrome, trauma to the upper limbs
and medically diagnosed CTS prior to starting the current occupation were excluded. The Ethics Committee of
Tehran University of Medical Sciences approved the study
protocol, and all participants filled out informed consent
forms.
Data collection was carried out using the questionnaires, medical history and examination. Overall, 1213
workers were invited. Two hundred and forty five workers were excluded because they met the exclusion criteria. Finally, 906 (332 assembling workers and 574 computer operators) entered the study. All subjects were asked
to complete a self-administrated demographic questionnaire, including age, sex, employment duration, smoking habit, having a regular exercise program and the
dominant hand. The diagnosis of probable CTS was based
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on: 1. (pain, paraesthesia or decreased sensitivity present
in the thumb, index or middle finger on the Katz hand
diagram, and 2. A positive Tinel test, compression test
with a combination of Phalen’s test, decreased sensation
in median nerve distribution or weakness of thumb abduction or wasting of the thenar eminence (11). We used a
Quick Exposure Check (QEC) for better job analysis. Completing Katz hand diagram and job analysis by the QEC
method were done by a trained occupational hygienist.
We measured BMI and wrist index in all subjects and then
recorded the results in their questionnaires.
Job’s analysis was carried out to assess the work ergonomic determinants. In this way, we used the QEC method as an observational analysis method of occupational
task movement to determine occupational risk factors
affecting the musculoskeletal system. For each anatomic
area (including neck, shoulder-arm and wrist-hand), assessment was performed separately using a total of 16
questions with two, three or four optional answers (12). In
this way, we assessed some ergonomic risk factors within
the wrist-hand area, exposure to segmental vibration,
work speed and occupational stress. We evaluated awkward wrist/hand posture (wrist flexion/extension, side
bending (ulnar/radial deviation), rotation of the wrist
around the axis of the forearm and wrist/hand movement excluding the movement with the fingers. In phase
2, the score for each question was entered into a matrix to
calculate the combined effect of risk factors. Finally, the
score of wrist/hand area was converted to an exposure
level (low, moderate, high and very high) according to
score ranges defined for wrist/hand level. We employed
chi-square test and independent sample t-test for categorical and continuous data, respectively. Because our
independent variables such as age, level of exposure and
duration of employment had been high co-linearity, we
could not use logistic regression analysis (13). Data analysis was performed with SPSS 16.

3. Results
The mean age of the workers was 27.82 years with standard deviation of 5.98; 56.4% were males and 43.3% were
females. Mean employment duration was 8.25 ± 3.68.
Among these workers, 332 were assembling workers
(36.6%) and 574 were computer workers (63.4%); 43.82% of
workers had regular exercise programs and 20% of them
had a history of cigarette smoking. Mean body mass index (BMI) and wrist index were 25.11 ± 3.81 and 0.67 ± 0.09,
respectively. Based on CTS criteria, 107 persons (11.8%) had
probable CTS which was in the dominant hand in 93 cases (86.9%). Table-2 and Table-3 show physical work-load
factors and demographic characteristics between the
probable CTS group and the non-CTS group.

5. Discussion
Our findings showed that the prevalence of probable
CTS was 14% in men and 8.9% in women. The prevalence
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of CTS in our study was higher than general population
(1-5% in the general population and 6-15% in the industrial
setting). This is similar to the prevalence rate found in
previous studies (2, 3, 14-18). In this study, mean age of the
patients was slightly higher in the probable CTS group.
In most literature reviews, the prevalence of CTS development was found to be increased in patients 40-60 yearsold (19). It is likely that this difference is not clinically im-

portant in our study. Previous studies have found women
to be at higher risk for CTS (7, 19, 20). It is likely that the
greater number of men involved in physically demanding work (21-24) place men are at higher risk than women
in industrial settings. The difference in smoking was not
statistically significant between the two groups. According to some studies, smoking is not more prevalent in CTS
patients (21-25). There was a negative association between

Table 1. Comparison of Demographic Characteristics Between Probable CTS Group and the non-CTS Group

Age

Number

Probable or Possible CTS a group, Mean ± SD

Non-CTS group, Mean ± SD

P value

906

29.14±6.44

27.64±5.9

0.024

514

72 ± 14

442 ± 86

Sex
Male
Female

0.022
392

35 ± 8.9

357 ± 91.1

906

9.94 ± 6.44

8.03 ± 5.54

Yes

181

28 ± 15.5

153 ± 84.5

No

725

79 ± 10.9

646 ± 89.1

High

240

41 ± 17.1

199 ± 82.9

Yes

509

20 ± 3.9

489 ± 96.1

No

397

87 ± 21.9

310 ± 78.1

Assembling worker

332

62 ± 18.7

270±81.3

Computer worker

574

45 ± 7.8

529 ± 92.2

906

24.11 ± 4.18

25.25 ± 3.74

≤ 0.7

696

69 ± 9.9

627 ± 90.1

> 0.7

210

38 ± 18.1

172 ± 81.9

Duration of Employment

0.004

Smoking

0.095

Exercise

< 0.001

Occupation

BMI a

< 0.001

0.008

Wrist index

< 0.001

a Abbreviations: BMI: Body Mass Index; CTS: Carpal Tunnel Syndrome

Table 2. Comparison of Exposure Level of Physical Work Load Risk Factors Between Possible or Probable CTS Groups and the Non-CTS Group

Number

Probable or Possible CTS Group, Mean ± SD Non-CTS Group, Mean ± SD

No

725

79 ± 10.9

646 ± 89.1

Low risk

181

3 ± 1.7

178 ± 98.3

Moderate

123

2 ± 1.6

121 ± 98.4

High

482

64 ± 13.3

418 ± 86.7

Very High

120

38 ± 31.7

82 ± 68.3

Low

666

66 ± 9.9

600 ± 90.1

High

240

41 ± 17.1

199 ± 82.9

Wrist Exposure level

< 0.001

Segmental vibration

0.005

Pace

0.005

Low

392

41 ± 10.5

351 ± 89.5

Moderate

304

28 ± 9.2

276 ± 90.8

High

210

38 ± 18.1

172 ± 81.9

Low risk

245

1 ± 0.4

244 ± 99.6

Moderate

331

58 ± 17.5

273 ± 82.5

High

210

18 ± 8.6

192 ± 91.4

Very High

120

30 ± 25

90 ± 75

Stress
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P value

< 0.001
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regular exercise and probable CTS (P < 0.001). Different
studies have shown that exercise helps the CTS symptoms
subside. Exercise may help hand tendons in the wrist
move more easily, preventing swelling or inflammation of tendons in the carpal tunnel (26, 27). In our study,
probable CTS was more prevalent in assembly workers
than in computer operators. According to some reports,
the risk for CTS in computer operators is still much lower
than occupations involving heavy labor. Although more
than 10% of the computer operators complained of CTS
symptoms, however, evidence shows that association between CTS and computer use is weak (28, 29).
This difference can be due to the higher prevalence of
repetitive movements of the wrist or hand, forceful hand
grip and handling of loads in assembly jobs. According to
some studies, BMI is a systemic condition associated with
the development of CTS (30-33). Our findings showed that
BMI in the probable CTS group was slightly lower than
the non CTS group. Although this difference was significant, but it is not clinically important, because BMI is in
the normal range in both groups in the current study. We
found that a wrist ratio > 0.7 correlated with increased
risk in probable CTS which was consistent with the results of the previous studies (21, 30-34). The role of the
wrist ratio in CTS development is not fully understood,
but several explanations have been proposed. In the
squarer shaped wrist, median nerve compression may
increase during flexion and extension movements of the
digits and wrist. Thus, anatomy of the wrist may predispose individuals to the carpal tunnel syndrome. Table-3
shows the highest prevalence of probable CTS is in the
very high exposure level of the wrist. This is in agreement
with the findings from other researchers (35, 36). Our results demonstrated an association between QEC risk level
and the prevalence rate of probable CTS which implied
that QEC was an appropriate system for determining the
level of exposure to work-related CTS risks (37). High levels of segmental vibration contribute to the higher prevalence of probable CTS (P = 0.005).
According to some studies, use of vibrating tools increases the risk of CTS development (38-42). Vibration of
hand tools affects blood circulation, and may cause wrist
and hand disorders. Patients in the probable CTS group
had a significantly high level of pace as compared to patients in the non CTS group (0.005); It seems that when
work rate increases, repetition of hand or wrist increases
as a result; therefore, the risk of CTS development increases (21, 39). There is a correlation between the stress level
and probable CTS. According to some studies, psychological distress is predictive of CTS (43-45). Some studies did
not find any association between CTS and psychosocial
risk factors (46).
Although this article had limitations, our findings suggest that level of occupational exposure is an indicator
of CTS development. Since most studies have found a relationship between CTS and psychosocial risk factors, it
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is likely that these factors be implicated in the development of CTS. Previous studies indicate that women are at
higher risk for CTS than men; It is likely that the greater
number of men involved in physically demanding work
places them at higher risk to develop CTS than women
in industrial settings. The prevalence of CTS in our study
was higher than found in the general population which
is similar to the prevalence rate found in previous studies. Associations between CTS and workplace activities
have been established which could be due to repeated
movements of the wrist. Ergonomic exercises to prevent
CTS can be appropriate, and control of occupational risk
factors in the workplace can aid rehabilitation of the affected worker.

5.1. Limitations
A limitation in this study was its cross-sectional nature.
Analytic studies can better confirm the relationship between the exposure and outcome. Another limitation
was that no inquiry was made regarding previous jobs;
however, according to some studies, only exposure in the
recent job was associated with CTS. In this study, we did
not employ nerve conduction studies as a gold standard
test for CTS diagnosis. The combination of symptoms
based on Katz hand diagram, physical examination and
nerve conduction studies can result in more accurate diagnosis. We used the QEC method for evaluation of physical risk factors in the workplace. The tool not only focuses
on physical workplace factors but also evaluates psychosocial factors. Tasks can normally be assessed within 10
minutes. It has a scoring system and exposure levels implicated as a guide for intervention. Although this method has several advantages, the validity of exposure scores
for different action levels is questionable.
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