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ABSTRACT

Objectives: The boom in computer use and
concurrent high rates in musculoskeletal complaints
and carpal tunnel syndrome (CTS) among users have
led to a controversy about a possible link. Most studies
have used cross-sectional designs and shown no
association. The present study used longitudinal data
from two large complementary cohorts to evaluate a
possible relationship between CTS and the
performance of computer work.

Settings and participants: The Cosali cohort is a
representative sample of a French working population
that evaluated CTS using standardised clinical
examinations and assessed self-reported computer use.
The PrediCTS cohort study enrolled newly hired clerical,
service and construction workers in several industries in
the USA, evaluated CTS using symptoms and nerve
conduction studies (NCS), and estimated exposures to
computer work using a job exposure matrix.

Primary and secondary outcome measures:
During a follow-up of 3-5 years, the association
between new cases of CTS and computer work was
calculated using logistic regression models adjusting for
sex, age, obesity and relevant associated disorders.
Results: In the Cosali study, 1551 workers (41.8%)
completed follow-up physical examinations; 36 (2.3%)
participants were diagnosed with CTS. In the PrediCTS
study, 711 workers (64.2%) completed follow-up
evaluations, whereas 31 (4.3%) had new cases of CTS.
The adjusted OR for the group with the highest exposure
to computer use was 0.39 (0.17; 0.89) in the Cosali
cohort and 0.16 (0.05; 0.59) in the PrediCTS cohort.
Conclusions: Data from two large cohorts in two
different countries showed no association between
computer work and new cases of CTS among workers in
diverse jobs with varying job exposures. CTS is far more
common among workers in non-computer related jobs;
prevention efforts and work-related compensation
programmes should focus on workers performing
forceful hand exertion.

Carpal tunnel syndrome (CTS) is a
common, painful and costly disease among
working adults. It is also the most common
entrapment neuropathy of the upper limb." *
Studies on CTS have reviewed the potential

Strengths and limitations of this study

= The study had limitations: attrition for the Cosali
cohort and definition based on clinical examin-
ation, representativeness of the PrediCTS study,
measures used to assess the exposure to com-
puter use.

= The strengths of both cohorts were their
prospective, longitudinal study design and the
rigorous case definitions of incident CTS cases.

= The Cosali cohort was representative of a French
region’s working population, and the PrediCTS
study followed a large group of workers over a
long period of time with low attrition and used a
robust case definition that included nerve con-
duction studies.

= The similar association values found in the two
studies is noteworthy.

risk factors and confirmed its relationship
with biomechanical exposure at work;”® CTS
occurs more frequently among workers in
occupations with high physical exposures,
that is, forceful and repetitive hand move-
ments combined with awkward posture.” °
However, the growing use of computers and
the concurrent increase in musculoskeletal
complaints among users have led to a long-
running controversy over the role that expos-
ure to computer use may play in the develop-
ment of CTS. Some past studies have shown a
possible link between computer exposure at
work and musculoskeletal disorders including
crs.” 8 Recently, published studies have
shown opposite results,” *'' and several
reviews concluded that there was no evidence
for such an association.” '*'” Only one study
has used a longitudinal design, and found a
positive association between right-handed
mouse use (over 20 h/week) and symptoms
of CTS.'® Some countries, including France,
consider CTS to be potentially caused by com-
puter use at work, so computer workers with
CTIS are eligible for compensation by
Workers’ Compensation Insurance.® '
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We set out to explore the possible association between
computer use and CTS using longitudinal data from two
large cohorts, one from Europe and one from the USA.
Each study used a specific case definition of CTS and
followed participants for several years.

METHODS

Design

Analyses were performed on two complementary worker
cohorts from the Cosali and PrediCTS studies (table 1).
The Cosali cohort was a representative sample of a
French working population with a case definition of
CTS based on a standardised clinical exam® and expos-
ure based on self-reported computer use. The PrediCTS
cohort study enrolled newly hired clerical, service and
construction workers in several industries in the USA,
with a case definition based on symptoms and nerve
conduction studies (NCS) at baseline and follow-up.
Computer work exposures were based on a job exposure
matrix derived from a national database of work require-
ments linked to standardised job codes.'®

Study populations

The Cosali cohort

The Cosali study (Cohorte des Salariés Ligériens, Principal
Investigator YR) gathered data prospectively on a large
sample of workers from the Loire Valley area of West
Central France. This area represents 5.6% of the French
workforce, whose demographic characteristics and distri-
bution of employment are similar to that of the national
workforce.'? ?° At the time of the first survey, all salaried
employees in France, including temporary and part-time
workers, were required to undergo a mandatory annual
health examination by a qualified occupational phys-
ician. Each physician was in charge of the medical sur-
veillance of a group of companies. Participants were
randomly selected from workers aged between 20 and
59 years who underwent an annual health examination

Table 1

between April 2002 and April 2005 by 1 of the 83
regional occupational physicians who volunteered to
recruit workers to the study. The distributions of jobs
and industries among the participants were similar to
those of the region. Participants filled out self-
administered questionnaires before each health examin-
ation. They were invited to receive a repeat examination
between 2007 and 2010.

The PrediCTS cohort

The Predictors of Carpal Tunnel Syndrome study
(PrediCTS, Principal Investigator BAE) enrolled 1107
newly employed workers from eight companies and
three construction trade unions in the St Louis region
of the USA; baseline examinations were completed
between July 2004 and October 2006.%" Inclusion criteria
required a minimum age of 18 years, ability to speak
English, working at least 30 h/week, and being newly
hired or benefits eligible within the prior 30 days.
Participants were ineligible at baseline if they were preg-
nant, had a history of CTS or peripheral neuropathy, or
had another contraindication for NCS. Workers under-
went physical examinations of the distal upper limbs and
bilateral NCS of the wrists at baseline with re-evaluation
between 3 and b years later. All participants completed
surveys about demographics, employment and medical
histories at baseline and follow-up.*

Case definition

The Cosali cohort

Participants who reported upper-limb symptoms by self-
administered surveys during the previous 12 months
received a physical examination using a standardised clin-
ical procedure and performed by an occupational phys-
ician.* All occupational physicians participated in a 3 h
training programme to learn the standardised clinical
procedures and received a copy of the guidelines (includ-
ing diagnostic criteria charts and photographs of clinical

Main characteristics of the Cosali and PrediCTS cohorts

Cosali

PrediCTS

Recruiting area
Recruiting period

Loire Valley area of West Central, France
April 2002—2005

St. Louis area, USA
July 2004—October 2006

Years of follow-up 2007-2010 2007—2011

Occupational sectors Agriculture Clerical
Industry Services
Services Construction
Construction

Number of participants included in the cohort 3710 1107

Number of participants included in the analysis
CTS definition

1551 (41.8%)

711 (64.2%)

Standardised physical examination at baseline Yes Yes
Nerve conduction studies at baseline No Yes
Work exposures assessment Self-administrated questionnaire Job exposure matrix
Representativeness of the population of workers Yes No
Consideration of confounders Yes Yes
2 Mediouni Z, et al. BMJ Open 2015;5:6008156. doi:10.1136/bmjopen-2015-008156
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tests).”” A case definition of CTS included the presence
of symptoms on the day of the medical examination or
for at least 4 days during the preceding 7 days and a posi-
tive physical sign. Symptoms were defined as intermittent
paresthaesia or pain in at least two of the first three digits
(thumb, index or middle finger), potentially with pain at
night in the palm, wrist or radiating proximally to the
wrist, plus a positive result on at least one of the following
tests: flexion or carpal compression test, Tinel’s or
Phalen’s test, static two-point discrimination, or resisted
thumb abduction or observed atrophy of the abductor
pollicis brevis muscle. Participants were considered a CTS
case if they met the case definition for either hand.

The PrediCTS cohort

All participants underwent physical exams and bilateral
NCS of the hand and completed surveys to describe
hand symptoms. The CTS case definition required
median nerve symptoms and abnormal NCS findings
during follow-up testing.** Median nerve symptoms
included numbness, tingling, burning or pain in at least
one of the first three digits. Participants indicated the
location and description of symptoms on a hand
diagram. The CTS case definition required symptoms
and abnormal NCS.

NCS were conducted by trained technicians using the
NC-stat automated testing device (NEUROMetrix, Inc.,
Waltham, Massachusetts, USA).25 All NCS values were
temperature-adjusted to 32°C based on the manufac-
turer’s recommendations. The distal sensory latencies
(DSL) were length-adjusted to a standard 14 cm distance
between the stimulus and response electrodes. Criteria
for abnormal NCS were median distal motor latency of
greater than 4.5 ms, median DSL of greater than 3.5 ms
or median-ulnar sensory latency difference of greater
than 0.5 ms.*® Absent DSL values were considered abnor-
mal. Participants were counted as a CTS case if they met
the case definition for either hand. Prevalent cases of
CTS at baseline were excluded from the analysis.

Computer work exposure assessment

The Cosali cohort

Exposure to computer work was assessed at baseline
with several questions. One question was asked on all
surveys: “During a typical day at work, do you use a com-
puter screen or control screen”, with the answer to be
chosen from four categories: Never or almost never, Less
than 2 h/day, 2-4 h/day, and all or almost all of the
working day. Two other questions specific to the type of
computer device used changed over the years of data
collection. Initially, the question asked about the key-
board and mouse with the later question adding other
input devices (light pen, scanner, barcode reader...).
These items were combined across surveys and the
response was entered in a separate model as a sensitivity
analysis.

The PrediCTS cohort

Work exposures were based on a job-exposure matrix
that contained standardised occupational codes and
associated exposure values from the Occupational
Network (O*NET).'"® O*NET data are a compilation of
item responses from randomly selected workers and/or
job analysts, summarised within each job code. The
O*NET item pertaining to computer use was described
as follows: “Working with Computers: using computers
and computer systems (including hardware and soft-
ware) to programme, write software, set up functions,
enter data, or process information.” This question was
scored on a five point scale of “How important is
working with computer to the performance of your
current job?” The five point response scale ranged from
not important (1) to extremely important (5). Since
there were no jobs with a response for level 5, the expos-
ure scale was based on four levels, similar to the four
levels from the Cosali study.

Personal factors and medical history assessment

Personal factors and medical history were recorded at
baseline with self-administrated surveys in each cohort.
The variables used for this study were: age, sex, obesity
(defined as body mass index—BMI >30 kg/m?) and
associated medical disorders (thyroid disorders, rheuma-
toid arthritis or diabetes mellitus).27 These associated
disorders were completed by the physician from the
patient’s history taken during the clinical examination in
the Cosali cohort, and were self-reported in the
PrediCTS study. Although there is new evidence about
anthropometric measures that might be used for CTS
screening,”® obesity defined by BMI over 30 kg/m? was
considered the most relevant anthropometric factor to
adjust on. Alcohol and tobacco use were included in the
initial analyses, not considered as significant risk factors
for CTS.*” %

Statistical analyses

Similar statistical analyses were performed separately
with the data from each cohort. An outcome of CTS for
each subject was defined as a unilateral or bilateral diag-
nosis of CTS. The relationship between CTS and com-
puter use exposure was studied with logistic regression
models adjusting for demographic and clinical variables.
Univariate analyses were performed to describe the rela-
tionship between each explanatory variable and the out-
comes. Multivariate logistic regression analyses included
all explanatory variables to account for risk factors and
potential confounders in the relationship between com-
puter use and CTS. For the Cosali cohort, a comparison
of the response to the two computer use items showed
strong agreement (x 0.91).

For each cohort, several sensitivity analyses were per-
formed to examine differences in results: use of input
devices versus general computer use (Cosali cohort
only), BMI as a continuous variable, male versus female
sex stratified in the analysis, and restricting the analysis
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to participants who had not changed their job through-
out the follow-up period. In the Cosali cohort, the Borg
Rating of Perceived Exertion Scale, ranging from 6 to 20
and dichotomised into less than hard exertion (6-13)
and hard exertion to exhaustion (14-20), was used to
study associations between hard exertion to exhaustion
and daily duration of computer use. In the PrediCTS
study, tasks involving office work were described
specifically.

Considering the importance of attrition in the Cosali
cohort, we ran simulations to test the hypothetic associa-
tions between CTS and computer work among partici-
pants lost to follow-up to see whether the estimates
would be as strong as results from a previous publication
bY Andersen et a116 (OR Right-handed mouse use, >20 h/week
2.6 (1.2-5.5)). Significance was defined by a p value of
0.05. Analyses were performed with the SAS statistical
software package (V.9.3: SAS Institute. Inc., Cary, North
Carolina, USA).

All participants provided informed written consent.
For the Cosali cohort, the study received approval from

France’s National Committee for Data Protection
(Commission Nationale de I'Informatique et des
Libertés). For the PrediCTS cohort, the study was
approved by the Institutional Review Board of
Washington University in St. Louis.

RESULTS

The Cosali cohort recruited 3710 participants and com-
pleted follow-up on 41.8% of the participants (figure 1).
The PrediCTS cohort enrolled 1107 participants at base-
line; 711 (64.2%) had complete exposure and outcome
data at follow-up, and did not have prevalent CTS at
baseline (figure 2). Comparing participants who com-
pleted the follow-up visit with participants lost to
follow-up in the Cosali cohort, a prior publication
showed that those followed were older and employed for
a longer period in the initial job, with fewer temporary
workers and workers employed in the agriculture
sector.”’ ! For the PrediCTS cohort, there were no stat-
istically significant differences at baseline for age,

3710 workers

e self-administered
questionnaires (personal and
work related factors)

- 23 deaths
e Physical examination by the

OP's - 162 retired

-17 on long-term leave

A 4

- 105 usually watched
by a non-participant
oP

- 921 loss of job

54 workers with CTS
» at baseline

Figure 1 Flow chart for the Baseline
actual study in the Cosali cohort. 2002-2005
CTS, carpal tunnel syndrome;
OP, occupational physician.
Follow-up
2007-2010

A 4

2428 workers surveyed by an OP of
the surveillance program

- 848 not examined
according to the
protocol

A 4

- 23 refusals to further
participation

A

1557 workers regularly seen during
scheduled health examination

6 workers with
unknown CTS status

A 4

1551 workers included in the analysis
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gender, body mass index, medical history or baseline job
category between those with follow-up data and those
lost to follow-up.”® Similar group comparisons showed
no difference in prevalent CTS between those followed
or lost to follow-up in either cohort. Both cohorts
were predominantly male. Participants were primarily
employed in service (56.9%) and clerical (37.3%) jobs
for the Cosali cohort, while they were more often
employed in construction (40.8%) and clerical jobs
(36.9%) at baseline for the PrediCTS study. As sum-
marised in table 2, the subject’s age ranged between 20
and 59 years in the Cosali cohort, while more than 50%
of the PrediCTS participants were aged less than
30 years.

There were 36 (2.3%) cases of incident CTS in one or
both hands in the Cosali cohort and 31 (4.3%) in the
PrediCTS cohort. Few of the cases of CTS were
employed in jobs described as clerical positions; three
cases from the Cosali cohort reported work in banking
or accounting; two cases in the PrediCTS study were
employed as a staff coordinator and an office administra-
tor. The Cosali cohort also had five participants with
CTS employed in jobs that could not be assigned to a
specific type of work based on their job titles: employee,
employee of public sector, intermediate sector. Table 3
shows the univariate and multivariate logistic regression
results. Univariate results showed significant associations

Figure 2 Flow chart for the Baseline

PrediCTS cohort. CTS, carpal
tunnel syndrome; OP,
occupational physician.

2004 and 2006

with CTS for sex in the Cosali cohort and obesity in the
PrediCTS cohort. Multivariate analyses that adjusted for
age, sex, obesity and the presence of a medical condi-
tion showed that reported exposure to computer work
was not a risk factor for CTS.

In the Cosali study, the sensitivity analysis that included
the type of input device used for computer work like key-
board, mouse, light pen, scanner and barcode reader
rather than the time spent viewing the computer screen
showed nearly identical results (univariate results: OR.o,
0.7 (0.3; 1.9), OR9_41, 0.1 (0.0; 1.1), ORuimost all the time
0.5 (0.2; 1.2); multivariate results adjusting for the same
factor as shown in table 3: OR.94, 0.8 (0.3; 2.0), OR.o_41,
0.2 (0.0; 1.1), ORimost all the tme 0.4 (0.2; 1.0)). There was
no difference in models for either cohort with using BMI
instead of a dichotomised value for obesity. Sensitivity
analysis distinguishing men and women, and participants
who kept the same job since the beginning of the study
did not modify the results in either cohort. In the Cosali
cohort, hard exertion to exhaustion decreased with
increased computer use: among participants reporting
computer use of never or almost never, 74.4% (n=326)
reported hard exertion to exhaustion; among those
reporting computer use of less than 2h/day 61.6%
(n=109) reported hard exertion, for 2-4 h of computer
use per day 35.5% (n=59), and among those reporting
computer use almost all of the working day, only 15.7%

1107 workers

self-administered questionnaires
(personal and work related
factors)

Physical examination

Nerve conduction studies (NCS)

356 workers with either

- pregnancy

» - Peripheral neuropathy

- Or contraindication to
receiving nerve
conduction studies

A 4

751 workers with completed
examination and NCS

> 34 CTS at baseline

Follow-up

2007-2010

A 4

717 workers

| 6workers with missing
"| data

h 4

711 workers included in the analysis
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Table 2 Demographic and clinical characteristics of the
study population for both cohorts

Cosali PrediCTS
n=1551 n=711
Characteristic n Percent n Per cent
Age (years)
<30 271 17.5 412 57.9
30-39 513 33.1 145 204
40-49 583 37.6 97 136
>50 182 117 57 8
Gender
Male 893 57.6 458 64.4
Female 658 424 253 35.6
Body mass index
<18.5 kg/m? 57 37 12 17
18.5-24.9 kg/m? 921 594 231 325
25-29.9 kg/m? 439 28.3 237 333
>30 kg/m? 112 7.2 231 325
Thyroid disorders 59 3.8 15 2.1
Diabetes mellitus 17 1.1 16 2.3
Rheumatoid arthritis 28 1.8 10 1.4

(n=55) (p<0.0001). Office workers had fewer new CTS
cases than other work groups: 1.7% (n=3, 1 man, 2
women, p=0.052).

The hypothetical modelised OR between CTS and
computer work among the participants who were lost to
follow-up produced an OR of more than 10 (simulated
OR) in the Cosali study (and 73 in the PrediCTS study),
which is much higher than the value found in a previous
study by Andersen et al (OR: 2.6).

DISCUSSION

This study evaluated the potential relationship between
computer use and CTS using simple measures of com-
puter use (time spent at the computer and the import-
ance of computer use in the job) and found no
association in two separate prospective cohort studies.
Few of the workers employed in jobs dominated by com-
puter use developed CTS. Both cohorts included
workers from many different industries whose tasks
involved various other biomechanical exposures (ie,
hand force, repetition, vibration) that have previously
been associated with CTS. Within these diverse working
populations, any association between using a computer
and CTS was too small to be detected.

There were some limitations to this study. In the
Cosali cohort, only 41.8% of the baseline cohort partici-
pants remained in the follow-up assessment. This attri-
tion parallels the decline in employment observed in
the region during the economic crisis of this period,
with a reduction in employment by 3.4% of regular
workers and 33.7% in temporary employment agen-
cies.”’ The lowest participation rate was among young
workers, workers in temporary employment and those
with a short length of service. Even though this situation

8

might affect the incidence of musculoskeletal disor-
ders,?’?’ its impact was unlikely to have a major effect on
the observed exposure associations.”® Furthermore, the
simulations to compute hypothetical estimates of associa-
tions between CTS and computer work among partici-
pants lost to follow-up indicated that unrealistically high
risks of CTS associated with computer work would be
needed in these participants to affect the results. In add-
ition, a prior study of workers with CTS showed that few
patients leave their jobs following a diagnosis of CTS.”

The case definition in the Cosali cohort did not
include NCS, which are generally recommended for
improving diagnostic accuracy, and could potentially
have led to some disease misclassification. Previous com-
parisons between different case definitions of CTS
showed relatively good agreement, including agreement
between the case definition used in the Cosali cohort
and a definition including NCS.%¢ 37 Furthermore, the
two independent studies showed similar associations
despite using two different case definitions of CTS.

It is unclear how much misclassification may have
been introduced by the measures used to assess the
exposure to computer use.®® % In the Cosali cohort, a
self-administered questionnaire was used to assess com-
puter use during a typical workday in the preceding
12-month period, and awkward postures were presented
to the subjects in a diagram or picture to facilitate the
participants’ understanding, and increase the reliability
of self-assessment of posture. There was very high con-
cordance (over 0.9 x value) between exposures defined
as viewing a computer screen and as use of data entry
devices. Furthermore, Ijmker et al®® compared self-
reported assessment of computer use to measured use.
In spite of the low correlation between the two assess-
ment methods (r 0.2), neither method showed an associ-
ation between computer use and musculoskeletal
symptoms.*’ ** The PrediCTS cohort used a job expos-
ure matrix based on exposure values from the
Occupational Network (O*NET) database. O*NET is a
publicly available online database that describes occupa-
tional demands across US job titles; it has recently been
used successfully to estimate workplace physical and psy-
chosocial exposures and organisational characteristics in
epidemiology studies.'” 13 However, the computer-
related item from O*NET, “How important is working
with computers to the performance of your current
job?”, does not specifically address the biomechanical
factors for the intensity, duration or work positions of
computer work tasks. In addition, the question in the
Cosali study did not differentiate exposures from
various input devices (keyboard, mouse, stylus).
Although exposure misclassification, confounding or
other interactions may have modified the observed
associations in both cohorts, very large effects would
be required for computer use to constitute a risk
factor for CTS among our study populations.

Preliminary analyses found that forceful work exposures
and computer work exposures were strongly negatively
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Table 3 Univariate and multivariate models for risk factors of incident CTS in both cohorts

Cosali cohort

PREDICTS cohort

OR adjusted OR adjusted
N nCTS %CTS OR crude (variables showed) N CTS %CTS OR crude (variables showed)

Age (years).

<30 271 3 1.11 1.00 1.00 412 14 3.4 1.00 1.00

0-39 513 13 2.53 2.32 (0.66; 8.22) 2.42 (0.68; 8.62) 145 6 414 1.23 (0.46; 3.26) 1.19 (0.44; 3.25)

40-49 583 14 2.4 2.20 (0.63; 7.71) 2.06 (0.58; 7.32) 97 6 6.19 1.87 (0.70; 5.01) 1.11 (0.36; 3.41)

>50 182 6 3.3 3.04 (0.75; 12.33) 2.93 (0.71; 12.20) 57 5 8.77 2.73 (0.95; 7.90) 1.49 (0.42; 5.28)
Sex

Male 893 11 1.23 1.00 1.00 458 18 3.93 1.00 1.00

Female 658 25 3.8 3.17 (1.55; 6.48)* 3.24 (1.56; 6.73)* 253 13 5.14 1.32 (0.64; 2.75) 1.74 (0.73; 4.11)
Body mass index (kg/m?)

<18.5 57 2 3.51 1.49 (0.34; 6.48) 12 1 8.33 6.91 (0.66; 71.91)

18.5-24.9 921 22 2.39 1.00 231 3 1.3 1.00

25-29.9 439 7 1.59 0.66 (0.28; 1.56) 237 10 4.22 3.35 (0.91; 12.32)

>30 112 5 4.46 1.91 (0.71; 5.15) 231 17 7.36 6.04 (1.74; 20.89)*
Obesity (kg/m?)

<30 1439 31 2.15 1.00 1.00 480 14 2.92 1.00 1.00

>30 112 5 4.46 2.12 (0.81; 5.57) 1.89 (0.70; 5.13) 231 17 7.36 2.64 (1.28; 5.46)* 1.89 (0.84; 4.25)
Thyroid disorders

No 1485 35 2.36 1.00 696 30 4.31 1.00

Yes 59 1 1.69 0.71 ( 0.10; 5.30) 15 1 6.67 1.59 (0.20; 12.46)
Diabetes mellitus

No 1526 35 2.29 1.00 695 29 417 1.00

Yes 17 1 5.88 2.66 (0.34; 20.64) 16 2 12.5 3.28 (0.71; 15.11)
Rheumatism arthritis

No 1515 35 2.31 1.00 701 30 4.28 1.00

Yes 28 1 3.57 1.57 (0.21; 11.85) 10 1 10 2.49 (0.30; 20.26)
Thyroid disorders or diabetes or arthritis

No 1458 33 2.26 1.00 1.00 672 27 4.02 1.00 1.00

Yes 93 3 3.23 1.44 (0.43; 4.78) 0.90 (0.25; 3.15) 39 4 10.26 2.73 (0.91; 8.23) 2.37 (0.70; 7.99)
Computer work exposuret

1 611 22 3.6 1.00 1.00 355 23 6.48 1.00 1.00

2 234 5 2.14 0.58 (0.22; 1.56) 0.60 (0.22; 1.63) 77 2 2.6 0.38 (0.09; 1.67) 0.38 (0.09; 1.67)

3 219 1 0.46 0.12 (0.02; 0.92)* 0.13 (0.02; 1.01) 52 1 1.92 0.28 (0.04; 2.14) 0.20 (0.03; 1.62)

4 482 8 1.66 0.45 (0.20; 1.02) 0.39 (0.17; 0.89)* 202 3 1.49 0.22 (0.06; 0.73)* 0.16 (0.05; 0.59)*

* p<0.05 (bold).

tFor the Cosali cohort, report duration of computer screen exposure 1=Never or almost never (reference), 2=Less than 2 h/day, 3=2 to 4 h/day, 4=all or almost all of the working day; for the

PrediCTS cohort, absolute number of the O*NET scale.

%CTS, proportion of CTS; n, CTS number of carpal tunnel syndrome; N, number of participants.
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associated, so jobs were dominated by one exposure more
than the other. In the Cosali study, hard exertion to
exhaustion decreased with the increased daily duration of
computer use, and office workers had a relatively lower
proportion of new CTS than other jobs in the PrediCTS
cohort. Since the cohorts contained workers from a wide
range of jobs but only the exposure for computer use was
added to the models, the OR below 1.0 suggests that
workers in jobs requiring computer use have a lower inci-
dence of CTS than workers with other occupational risk
factors that were not included in the model. Computer
work involves various tasks and durations of exposure,
including keyboarding/typing and use of a computer
mouse in different work situations. In some companies,
computer work may involve awkward sustained postures
or other conditions which may be associated with an
increased CTS risk. The low associations seen in our two
cohorts suggest that the risk found for computer work in
general is less important compared to the risk factors for
CTS found in other job sectors.

The strengths of both cohorts were their prospective,
longitudinal study design and the rigorous case defini-
tions of incident CTS cases. Each cohort had specific
strengths: the Cosali cohort was representative of a
French region’s working population and used standar-
dised questions specific to computer duration exposure,
whereas the PrediCTS study followed a large group of
workers over a long period of time with low attrition,
and used a robust case definition that included NCS.
These studies have different methodologies and popula-
tions that made it undesirable to pool the data from the
two samples; however, the similar association values
found in the two studies is noteworthy.

Other studies have found similar results. Atroshi et al**
conducted a cross-sectional study on 2465 participants
aged between 25 and 65 years randomly selected from the
population register of south Sweden. The results showed a
similar pattern with no significant associations between
CTS and the duration of daily computer use (ORq1,/day
0.9 (0.5;1.7), or1-4h/day 0.6 (0.2-1.2) OR.4y, 0.5 (0.2
1.2)). Thomsen et al” found a positive association
between computer work and CTS in a cross-sectional ana-
lysis, and they had only two incident cases and were thus
unable to conduct the longitudinal study. Andersen et al'®
conducted a longitudinal study with a I-year follow-up in
a cohort of 9480 participants recruited from a Danish
trade union of technicians. At the l-year follow-up, case
definitions based on the presence of new or worsened
symptoms showed that the incidence of possible right-
hand CTS was 5.5% (n=198) and the onset of possible
CTS was associated with mouse use. However, the use of
case definition based solely on symptoms may have
created a misclassification of cases, 46 and the authors
concluded that “computer use did not pose a severe occu-
pational hazard for developing symptoms of CTS.”

In conclusion, two large prospective cohort studies
from different countries found that computer work
was associated with lowered risks of CTS when

compared to workers across multiple industries. This
study does not rule out the possibility that specific bio-
mechanical exposures in some types of computer
work may increase the risk for CTS, especially within
worker groups without exposure to any other
hand-intensive work. It is important to improve any
work conditions that place computer workers in sus-
tained awkward postures or lead to other symptoms;
surveillance of workers using new technologies is also
necessary. However, compensation programmes for
work-related disorders should recognise that computer
users are at lower risk for CTS compared to workers in
food processing, manufacturing, service work, con-
struction and other occupations where repeated or
sustained exposures to forceful hand exertions pose a
strong increased risk for CTS.*
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