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Design: Systematic review of observational studies

Databases/selection and rating of articles:

44 observational studies of relationships betweerkwelated
physical/psychosocial factors and the occurrencgT8

Databases included MEDLINE from 1966-Sept 2007; ASE from 1984 to
Sept 2007, and the Cochrane Central Register ofr@tad Trials in Sept
2007

Inclusion criteria required articles to report (¢ occurrence of CTS in
occupational populations, (2) a quantitative desion of measures of
exposure or a description of an exposure pattejsbdevel, (3) a quantitative
measure of the association between work-relat&daitors and CTS, and (4)
publication in English, German, French, or Dutch

Quiality scored by 2 reviewers based onl16 itemse@lie description of study
population, assessment of exposure & outcome, stasign & analysis, and
data presentation

Main outcome measures:

985 articles were screened, with 44 meeting inclusriteria: 30 cross-
sectional, 9 case control, and 5 cohort studies

22 articles compared CTS occurrence across ocomadigroups; 23 articles
compared CTS across different physical risk factansl 4 reported
association between CTS and psychosocial riskfacto

19 articles used both symptoms and median nervéuotion to define cases
of CTS; the others used various combinations ofpggms and physical
examination; 58% of the studies using nerve condudor CTS diagnosis
reported a significant relationship with work fastowhile 64% of the studies
with a less accurate diagnostic method reportediagionship with work
Meta-analysis (statistical pooling of results) ebobt be done because of the
heterogeneity of measures of both exposure andmatc

Exposure to force was significant in 3 studies, awad not significant in 4
studies; force was variously defined (sometimeg fynice, sometimes as
heavy lifting)

Repetition was significantly associated with CTSistudies, and 5 articles
reported no association between CTS and repetiti@nstrongest associations
were seen with work cycle less than 10 seconds

Vibration was significant in 3 articles and notrsfgcant in 2 articles;
vibration was variously defined, sometimes as mgdiibrating tools,
sometimes as vibration transmitted to the hand

Combinations of factors (repetition, force) wemgngiicant in 3 studies and
were not significant in 1 study



Posture (wrist flexion/extension, wrist deviatiavgs significant in 6 studies
and non-significant in 2 studies

Computer/mouse use was significant in 2 studiesnandsignificant in 5
studies

Psychosocial risk factors (social support, taskrobntime pressure) were
examined in 4 studies, and were non-significardlid studies

Quality scores of the articles were not associaii¢tdl the reported exposure-
CTS associations, and more recently publishedestigere not higher quality
than earlier articles

Authors’ conclusions:

Frequent handling of loads, highly repetitive warikh and without force
requirements, hand-arm vibration, and activitieghwi flexed or extended
wrist were associated with CTS

Computer work was not associated with CTS

The causality of the associations cannot be estaadi due to the cross-
sectional nature of most of the studies; cohodisgiare rare

Cohort studies are likely to be underpowered, duée low incidence of
CTS, unless very large populations are studied

Different definitions of exposure in different stesl creates a large
heterogeneity among the study results

Questionnaire and interview assessments of expassed in most studies,
introduces substantial misclassification of expesand attenuation of the true
associations between exposure and CTS

Strict case definitions of CTS (requiring mediamveeconduction studies)
reduces the measured prevalence of CTS, contriptgithe lack of power to
analyze the exposure-CTS associations

The studies provide a consistent estimation th&d GTassociated with
average requirements of hand force > 4 kg, cynte tiepetition <10 seconds,
or > 50% of a cycle time during which the same nmoeets are performed,
angza daily 8-hour energy-equivalent frequency-esd acceleration of 3.9
m/

Prolonged flexion or extension is a risk factort there is not sufficient
evidence to comment on the level of exposure

Comments:

The authors’ discussion section highlights sominefsignificant obstacles to
a quantitative risk assessment for work factors@ng

Although the text of the article reports that psy&tcial factors were not
significant in any of the 4 studies that evaludtezin, Table 4 shows that
Nordstrom et al workers with higher levels of jantrol had a lower risk of
CTS than workers with very little job control

The quality scoring criteria may not capture altled concepts needed to
assess the evidence level of the articles

For example, when combined exposure measuressamagssed (p. 28), the
case-control study of Cosgrove et al did not cavrate the three articles that



found a significant association; however, Cosgretuelied railroad workers
who were all claiming to have work-related CTS; tbases” were those
confirmed by median-ulnar latency differences, tre“controls” were those
claimants not so confirmed; this creates a comfrolip that does not represent
the population from which the cases arose, andiwisiexpected to have
elevated amounts of the work-related exposureatteuates the expected
exposure-CTS relationship

- Questionnaire assessment of exposure does, asttiwsadiscuss, introduce
misclassification of exposure; however, it is nettain that this will attenuate
the measure of association, since the misclassditanay be non-random
(e.g., CTS cases reporting more exposure than asesalue to recall bias)

- The important authors’ suggestion that quantitatisie assessment is unlikely
to be supported by the available literature is goun

Assessment: For a qualitative statement that lagtef high repetition, vibrating tool
use, and combinations of these contribute to Cti€qaate



