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Objective. Since 2002, an epidemiologic surveillance system of work-related, upper-limb musculoskeletal disorders
(MSDs) has been implemented in France’s Pays de la Loire region to assess the prevalence of MSDs and their risk factors
in the working population.
Methods. The surveillance was based on a network of occupational physicians (OPs) and used the recommendations of
a group of European experts (criteria document consensus). In 2002–2003, 80 of 400 OPs volunteered to participate. All
underwent a training program to standardize the physical examination. Health status was assessed by self-administered
questionnaire and physical examination. Occupational risk factors were assessed by self-administered questionnaire. Expo-
sure scores were computed for each anatomic zone by summing the risk factors taken into account by the criteria document.
Results. More than 50% of the 2,685 men and women randomly included in 2002–2003 experienced nonspecific
musculoskeletal symptoms during the preceeding 12 months and �30% experienced them in the preceeding week. The
prevalence of clinically diagnosed MSDs was high: �13% of workers experienced at least 1 of the MSDs. The most
frequent disorder was rotator cuff syndrome followed by carpal tunnel syndrome and lateral epicondylitis. The preva-
lence of MSDs increased with age and varied widely across economic sectors and occupations. More than half of the
workers were exposed to at least 2 risk factors of MSDs. Exposure varied according to industrial activity and occupation.
According to the criteria document, a high percentage of MSD cases could be classified as probably work related (95% in
men and 89% in women age <50, and 87% in men and 69% in women age >50).
Conclusion. Nonspecific upper-limb symptoms and specific upper-limb MSDs are common in the working population.
These results show the need to implement prevention programs in most sectors to reduce the prevalence of MSDs.

KEY WORDS. Musculoskeletal disorders; Epidemiologic surveillance; Sentinel network; Health assessment; Exposure assess-
ment.

INTRODUCTION

Upper-limb musculoskeletal disorders (MSDs) include
both peripheral nerve entrapments, mainly carpal tunnel
syndrome (CTS) and ulnar tunnel syndrome, and periph-
eral enthesopathies, mainly shoulder tendinitis, lateral
epicondylitis, and hand-wrist tendinitis (1). Numerous
nonspecific musculoskeletal pain disorders can also be
included under this umbrella term. In France, as in other

industrialized countries, workers’ compensation (WC)
claims for work-related MSDs are increasing in a wide
range of occupational groups. In 2003, work-related MSDs
represented two-thirds of occupational diseases in France,
with an incidence rate of more than 1 in 1,000 workers.

Although a large amount of epidemiologic data are avail-
able, it is difficult to compare various studies that investi-
gated the prevalence of MSDs in the working population
between countries and economic sectors. The data based
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on WC claims are difficult to compare because of the
differences in social regulations and practices between
countries, even in the European Union. The implementa-
tion of MSD surveillance systems using similar disorder
and risk factor definitions in all countries and several
definition criteria of MSDs has recently been proposed
(2–6). In particular, in 2001 a group of European experts
published a criteria document for evaluating the work
relatedness of upper-extremity MSDs (referred to as a cri-
teria document in the remainder of the article) (4), which
included diagnostic criteria for the main MSDs of the
upper extremities. This document presented a structured
approach to the surveillance of MSDs to standardize the
surveillance of the disorders in the workforce across coun-
tries and permit the implementation of surveillance sys-
tems in the European Union, allowing accurate compari-
sons of prevalence rates of MSDs between economic
sectors and occupations. Such information will be useful
to target preventive action in sectors and occupations with
the highest risk of MSDs (1) and to evaluate ergonomic
interventions at the level of the population.

The French National Institute for Public Health Surveil-
lance implemented an experimental epidemiologic sur-
veillance system for upper-extremity MSDs in the Pays de
la Loire region (Loire Valley district, west-central France)
in 2002. This region represents �5% of the French work-
ing population and is characterized by a large industrial
sector. The surveillance system relies upon a regional net-
work of occupational physicians and was designed to as-
sess prevalence rates of MSDs and their risk factors in the
working population. To offer data comparable with other
European countries, the surveillance protocol uses the rec-
ommendations of the criteria document (4).

The goal of the surveillance study was to assess preva-
lence rates of MSDs in the regional workforce according to
sex, age, economic sector, and occupation. Only descrip-
tive results according to the recommendations of the cri-
teria document are presented.

MATERIALS AND METHODS

Sentinel network of occupational physicians. In
France, all salaried workers, including temporary and
part-time workers, undergo a mandatory annual health
examination by a qualified occupational physician (OP).
The OPs are salaried by occupational health services in
charge of the medical surveillance of the companies. Each
OP works across multiple companies and economic sec-
tors at a time and oversees the health of �1,400–1,700
part-time workers and 2,800–3,200 full-time workers. All
OPs working in the Pays de la Loire region (n � 460) were
asked to include a sample of workers under their surveil-
lance in the study, and 80 of them (17.4% of the region’s
OPs) volunteered to participate in the sentinel network in
2002 and/or 2003. The sentinel OPs were characteristic of
the region’s OPs in terms of medical practice, working
time, geography, and economic sectors covered. The par-
ticipation rate of the OPs ranged between 18% and 14%
depending on the type of company surveyed (private com-
pany [18%], public services [17%], hospitals [15%], and

agricultural sector [14%]). Each sentinel OP was, on aver-
age, in charge of the medical surveillance of 2,900–3,000
workers and 200–450 companies. This activity was simi-
lar to that of the region’s OPs.

All sentinel physicians were trained by the investigators
(YR assisted by a study coordinator) to perform a standard-
ized physical examination based on the criteria document
for the evaluation of work-related upper-limb MSDs (4).
All physicians received a clinical notebook describing the
French translation of the clinical protocol with diagnostic
criteria charts and a clinical guide using photographs of
clinical tests proposed by the criteria document (4). All
OPs underwent a training program to standardize workers’
physical examination and reduce the interoperators vari-
ability. This program consisted of a 3-hour session of clin-
ical practice with small groups of OPs conducted by the
investigators in the occupational health setting and 1 or 2
booster sessions lasting 1 hour conducted by groups of OPs
themselves. No session was conducted to assess the with-
in-rater and interrater reliability.

Population. Subjects were randomly selected from
workers undergoing a regularly scheduled annual health
examination in 2002 or 2003. Each physician working full
time was asked to recruit 30 workers; those working part
time were asked to recruit 15 workers. Subjects were se-
lected at random, following a 2-stage sampling procedure:
first, 15–30 half days of scheduled examinations for each
physician were chosen for sampling by the investigators.
Next, each physician was asked to randomly select from
the schedule 1 of 10 workers on the selected half days of
worker examinations. The selected workers were then re-
cruited to the study by the examining physicians. The final
study population comprised 2,685 workers (1,566 men
[58%], 1,119 women [42%], mean � SD age 38.2 � 10.4
years, mean � SD workers per physician 20.7 � 8.7),
working primarily in manufacturing industries (31%), the
service industry (25%), or trade (13%), who were ran-
domly included from April to September 2002 and May to
October 2003. The sample of workers represented 24.1
workers for 10,000 workers of the Pays de la Loire region
(26.3 for 10,000 men and 21.6 for 10,000 women). Less
than 10% of selected workers failed to participate (no
shows, refusals) and overall, almost all economic sectors
and occupations of the salaried workforce in the Pays de la
Loire region were represented.

The assessment of health and work exposure during the
compulsory annual medical examination lasted for
�45–60 minutes. The assessment included a self-admin-
istered questionnaire about nonspecific musculoskeletal
symptoms of the upper limbs and work exposure, followed
by a standardized physical examination performed by the
OP.

Health assessment. The presence of nonspecific re-
gional musculoskeletal symptoms (NSRMS) of the upper
limbs during the last 12 months and the last 7 days was
identified using the Nordic questionnaire (1). The inten-
sity of NSRMS symptoms during the preceding week was
assessed on a visual analog scale ranging from 0 to 10. If
symptoms occurred during the past 12 months, a physical
examination was performed by the physician using a stan-
dardized clinical procedure. The physician strictly ap-
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plied the methodology and clinical tests described in the
criteria document for rotator cuff syndrome (International
Statistical Classification of Diseases and Related Health
Problems, Tenth Revision [ICD-10] M75.1), lateral epicon-
dylitis (ICD-10 M77.1), ulnar tunnel syndrome (ICD-10
G56.2), CTS (ICD-10 G56.0), de Quervain’s disease (ICD-10
M65.4), and flexor-extensor peritendinitis or tenosynovitis
of the forearm-wrist region (ICD-10 M70.0). Disorder cri-
teria and physical examination signs are described in Ap-
pendix A. All data were collected in observation note-
books that included diagnostic criteria in diagrams, which
provided physicians with a standardized diagnostic tool.
The diagnosis of MSD was considered to be positive when
the following 3 conditions were fulfilled: symptoms were
present on the date of the examination or for at least 4 days
in the preceding week, the disorder met the symptom case
definition, and the disorder met the sign case definition.

Information was collected on participants’ medical his-
tory; weight; height; hand dominance; hand surgery; ar-
thritis and inflammatory rheumatism; tendinitis and nerve
entrapment; and use of painkillers, steroids, and nonste-
roidal antiinflammatory drugs. Information was also col-
lected on obesity (defined as a body mass index �30 kg/m2

[7]), diabetes mellitus, and thyroid disorders.

Occupational risk factors assessment. Work exposures
were assessed by a self-administered questionnaire that
included information on general job characteristics and
tasks, work organization, and main risk factors of MSDs of
the upper limbs and back. The questionnaire also included
the full recommended scales of decision latitude (9 items),
psychological demands (9 items), social support (8 items),
and physical demands (5 items) from the validated French
version of Karasek’s Job Content Questionnaire (8,9). Re-
sponse categories were presented on a 4-level Likert-type
scale as follows: totally disagree (scored 1), disagree
(scored 2), agree (scored 3), and totally agree (scored 4).
Risk factors of MSDs were defined and quantified accord-
ing to the criteria document for high repetitiveness, high
force, too little recovery time, high psychological demand,
low social support, and specific extreme posture for the
neck, shoulder, elbow, and wrist regions (Appendix B).
The questionnaires were completed by workers just before
the medical visit and checked by the OPs at the beginning
of the medical examination. The response rate to any ques-
tion was �97%.

Statistical analysis. Information on sex, age, occupa-
tion, and occupational risk factors was available for all
participants. Jobs were defined by 2 variables, namely, the
Profession et Catégorie Sociale (PCS) code of the French
classification of occupations (10) and the Nomenclature
des Activités Françaises (NAF) code, based on the Euro-
pean Community Activities Nomenclature coding, which
characterizes the sector of activity (11). The crudest codes
comprise 1 digit for the PCS (6 codes) and 1 letter for the
NAF (16 codes). The most detailed codes comprise 4 digits
for the PCS (455 codes) and 3 digits for the NAF (494
codes). We compared the workers surveyed with the re-
gion’s working population concerning sex, age, work con-

tract, occupation, and economic sector using data from the
national census of March 1999 (12).

Prevalence rates were computed by dividing the number
of subjects with a unilateral or bilateral form of MSD by the
total number of workers surveyed. Thus, bilateral cases of
MSDs counted as 1 disorder, not 2. Separate analyses were
performed for men and women (13).

According to the criteria document, 4 exposure scores
were computed for the neck, shoulders and arms, elbows
and forearms, and wrists and hands (see Appendix B for
details). The scores took into account the general physical
and nonphysical risk factors of MSDs (high repetitiveness,
high force [except for the neck score], too little recovery
time, high psychological demand, low social support) and
specific extreme postures for the neck, shoulder, elbow,
and wrist regions, respectively (Appendix B). The scores
were computed by adding together the occurrence of the
risk factors detailed in Appendix B according to the fol-
lowing rules: exposure score for neck region (total out of
8): sum of criteria numbers 1, 3, 4, 5, 61, 62, 63, 64;
exposure score for shoulder and arm region (total out of 8):
sum of criteria numbers 1, 2, 3, 4, 5, 71, 72, 73; exposure
score for elbow and forearm region (total out of 7): sum of
criteria numbers 1, 2, 3, 4, 5, 81, 82; exposure score for
wrist and hand region (total out of 9): sum of criteria
numbers 1, 2, 3, 4, 5, 91, 92, 93, 94.

In accordance with the criteria document, a traffic light
model was used to categorize the work exposures (4). The
level of exposure to risk factors of MSDs for each anatomic
zone was classified as acceptable (green), moderate (yel-
low), or high (red), depending on whether the exposure
score of the zone considered was 0, 1, or �2, respectively.

For descriptive purposes, workers with MSDs were clas-
sified according to a modified version of the decision pro-
cess proposed by the criteria document to assess the dis-
orders’ work-relatedness. The first step of the decision
process, ensuring that symptoms must have begun, re-
curred, or worsened after the start of the current job, was
difficult to apply in the present study because of the lack of
precision regarding the date of the appearance of symp-
toms in many subjects. To ensure that most of the symp-
toms began, recurred, or worsened since the start of the
current job, the study was restricted to workers whose
length of service was �1 year at the time of the diagnosis.
The second step was to classify each worker with MSD
according to the occupational risk factor score of the ana-
tomic zone under consideration (e.g., shoulders for rotator
cuff syndrome or elbow for lateral epicondylitis). The
third step was to consider whether or not there was a
presence of nonwork risk factors. Only medical conditions
that could possibly increase the risk of MSDs, such as
diabetes mellitus, thyroid disorders, and obesity, were
considered because no data were available on housework,
leisure, and sport activities. Finally, disorders were con-
sidered as probably work related if the exposure score was
high (red) in the presence, or lack of presence, of at least 1
of the medical conditions taken into account, and if the
exposure score was moderate (yellow) in the absence of
any of these medical conditions.

Pairwise associations between different disorders in the
same person were summarized by odds ratios (ORs) ad-
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justed for age (in 10-year strata) and sex. Variations of
prevalence rates of MSDs between the OPs were analyzed
using the Kruskal-Wallis test. Year-to-year variations of
prevalence of MSDs diagnosed by the 49 OPs who partic-
ipated in the study both years were analyzed using paired
t-tests. Because the objective was mainly to present de-
scriptive results, we did not model the relationships be-
tween MSDs, individual characteristics, and work expo-
sures. Statistical analyses were performed using SPSS
software, version 12.0 (SPSS, Chicago, IL).

RESULTS

Representativeness of the sample of workers surveyed.
The comparison of socioeconomic status among workers
surveyed and the 1999 French census (12) showed no
major differences for either sex. However, women were
slightly underrepresented in the sample (42% versus
47%).

Overall, the distribution of occupations in the study
sample was relatively close to that of the regional work-
force. Similar to the region’s working population, partici-
pants worked mainly in the private sector (84%) and only
rarely in the public sector (16%). Length of service in the
current job was high for the majority of workers: �10 years
in 56% of workers with MSDs, �2 years in 81%, and �1
year in 91%, with no differences between men and
women. Almost all occupations were represented in the
sample, except for the rare occupations not surveyed by
OPs such as farmers, craftsmen, shopkeepers, and inde-

pendent workers (Table 1). No significant differences from
the regional workforce were observed for managers and
professionals, associate professionals and technicians, and
clerks, but skilled and unskilled manual workers were
overrepresented. The proportion of temporary workers
was close to that of the region’s working population (13%),
and almost all economic sectors were represented. The
main regional economic sectors (agriculture, construction,
automobile and food industries, commerce, energy, trans-
port and communication, financial activities, public ad-
ministration, domestic services) were appropriately repre-
sented. However, education, health, and social work were
underrepresented, whereas the electronics industry and
services to enterprises were overrepresented. No major
difference was observed between the workers surveyed in
2002 and in 2003.

Prevalence of MSDs. Prevalence rates of upper-extrem-
ity NSRMS were high for both sexes (Table 2). Approxi-
mately 58% (95% confidence interval [95% CI] 55–61) of
women and 53% (95% CI 51–55) of men had experienced
upper-extremity NSRMS during the preceding 12 months,
and 35% (95% CI 32–38) of women and 27% (95% CI
25–29) of men experienced these symptoms during the
preceding week. Symptoms predominantly involved the
neck, shoulders, and wrists. Symptoms often overlapped
between �2 anatomic regions within the same individual,
particularly the neck and shoulder regions. Many workers
reported symptoms over a period longer than 30 days
(19% [95% CI 17–21] of women and 16% [95% CI 14–18]

Table 1. Characteristics of workers participating in the Pays de la Loire
surveillance network*

Characteristic Sample Region†

Sex‡
Male 1,566 (58.3) 576,469 (53.1)
Female 1,119 (41.7) 508,186 (46.9)

Age, years§
20–29 637 (24.0) 245,280 (22.6)
30–39 780 (29.4) 326,152 (30.1)
40–49 790 (29.7) 324,401 (29.9)
50–59 450 (16.9) 188,822 (17.4)

Economic sector¶
Agriculture 56 (2.1) 29,141 (2.6)
Industry 897 (33.4) 268,754 (23.8)
Construction 164 (6.1) 68,437 (6.1)
Services 1,568 (58.4) 461,038 (67.5)¶

Occupation¶
Farmers 0 (0) 55,986 (4.5)#
Craftsmen 14 (0.5) 78,081 (6.2)¶
Managers and professionals 206 (7.7) 116,772 (9.3)
Associate professionals and technicians 584 (21.8) 268,656 (21.4)
Employees 709 (26.4) 342,876 (27.4)
Skilled and unskilled workers 1,171 (43.6) 390,598 (31.2)¶

* Values are the number (percentage).
† Workers ages 20–59 years (National census, 3/9/1999).
‡ P � 0.01.
§ P � 0.05, not significant.
¶ P � 0.001.
# P � 0.05.
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of men) or daily (8% [95% CI 6–10] of women and 8%
[95% CI 7–9] of men) during the preceding year. The
mean � SD intensity of NSRMS during the preceding week
(visual analog scale score ranging between 0 and 10) for
both sexes was high: 4.2 � 0.1, 4.7 � 0.1, 4.7 � 0.1, and
4.7 � 0.1 for the neck, shoulder, elbow, and wrist regions,
respectively.

Prevalence rates of clinically diagnosed MSDs were high
for both sexes: 470 cases were diagnosed in 383 different
workers. The estimated age- and sex-specific prevalence
rates of the 6 MSDs are illustrated in Table 3. A total of
11% (95% CI 10–13) of men and 15% (95% CI 13–17) of
women experienced at least 1 of the 6 main disorders. The
leading MSD for both sexes was rotator cuff syndrome,
followed by CTS and lateral epicondylitis. Prevalence
rates of clinically diagnosed MSDs (range 0–30%) varied
significantly (P � 0.05) among the 80 OPs of the sentinel
network, but the workers’ age, economic sectors, occupa-
tions, and exposure to risk factors of MSDs also varied
among OPs. No significant year-to-year variation in prev-

alence rates of MSDs was observed among the 49 OPs who
participated in the study both in 2002 and in 2003.

The prevalence rate of rotator cuff syndrome was 6.8%
(95% CI 5.5–8.1) in men and 9.0% (95% CI 7.3–10.7) in
women. Of the 105 clinically diagnosed men, 27 had pre-
viously been diagnosed (recurrent cases), whereas 78 were
newly diagnosed. The corresponding figures for women
were 38 recurrent cases and 59 new cases out of a total of
97 cases. Therefore, the prevalence rate of rotator cuff
syndrome without a previous history of the same disorder
was 5.0% (95% CI 3.9–6.1) for men and 5.4% (95% CI
4.1–6.7) for women. Pain predominantly involved the
right shoulder (52%) and less often both shoulders (16%).
Many workers reported experiencing shoulder pain daily
(30%) or for �1 month in the preceding year (49%). The
mean pain intensity was high on the day of the physical
examination (4.8 out of 10). The positive signs most often
checked by the physician were pain during active shoul-
der elevation (50%) and pain provoked by resisted abduc-
tion, internal and external rotation (15%) or both (26%),

Table 2. Prevalence rates of nonspecific regional symptoms of musculoskeletal disorders (1,566 men and 1,119 women)*

Symptoms Neck Shoulder/arm Elbow/forearm Wrist/hand
Upper

extremity

During the preceding 12 months
Men 34.2 (31.8–36.6) 34.4 (32.0–36.7) 17.4 (15.5–19.3) 21.2 (19.2–23.2) 52.6 (50.1–55.1)
Women 48.9 (45.9–51.2) 39.8 (36.9–42.7) 16.5 (14.3–18.7) 29.9 (27.1–32.6) 58.1 (55.2–61.0)

Lasting �1 month
Men 6.7 (5.4–8.0) 8.7 (7.3–10.1) 5.9 (4.7–7.1) 5.8 (4.6–7.0) 16.3 (14.5–18.1)
Women 11.6 (9.7–13.5) 12.2 (10.2–14.1) 6.9 (5.4–8.4) 9.0 (7.3–10.7) 18.8 (16.5–21.1)

Daily symptoms
Men 2.6 (1.8–3.4) 4.1 (3.1–5.1) 2.4 (1.6–3.2) 2.4 (1.6–3.2) 7.7 (6.4–9.0)
Women 4.6 (3.4–5.8) 5.2 (3.9–6.5) 2.6 (1.7–3.5) 3.4 (2.3–4.5) 8.1 (6.5–9.7)

During the preceding week
Men 14.1 (12.4–15.8) 16.2 (14.4–18.1) 8.1 (6.7–9.5) 9.9 (8.4–11.4) 27.1 (24.9–29.8)
Women 25.6 (23.0–28.2) 21.3 (18.9–23.7) 9.0 (7.3–10.7) 15.3 (13.2–17.4) 34.9 (32.1–37.7)

* Values are the percentage (95% confidence interval).

Table 3. Sex- and age-specific prevalence rates of clinically diagnosed MSDs of the upper extremities*

Prevalence rate 20–29 years 30–39 years 40–49 years 50–59 years Total

Men
Rotator cuff syndrome 6/1.6 (0.3–2.9) 22/4.7 (2.7–6.6) 44/10.2 (7.3–13.0) 33/12.2 (8.3–16.1) 105/6.8 (5.5–8.1)
Lateral epicondylitis 3/0.8 (0–1.7) 3/0.6 (0–1.4) 13/3.0 (1.4–4.6) 15/5.6 (2.8–8.3) 34/2.2 (1.5–2.9)
Ulnar cubital syndrome 1/0.3 (0–0.8) 1/0.2 (0–0.6) 7/1.6 (0.4–2.8) 0/0 (0–0) 9/0.6 (0.2–1.0)
Carpal tunnel syndrome 2/0.5 (0–1.3) 9/1.9 (0.7–3.2) 11/2.5 (1.1–4.0) 13/4.8 (2.3–7.4) 37/2.3 (1.5–3.0)
Wrist tendinitis 3/0.8 (0–1.7) 2/0.4 (0–1.0) 4/0.9 (0.1–1.8) 3/1.1 (0–2.4) 12/0.8 (0.3–1.2)
De Quervain’ disease 2/0.5 (0–1.3) 2/0.4 (0–1.0) 2/0.5 (0–1.1) 5/1.9 (2.4–3.5) 11/0.7 (0.3–1.1)
At least 1 MSD 17/4.6 (2.4–6.7) 32/6.8 (4.5–9.1) 67/15.5 (12.1–18.9) 58/21.5 (16.6–26.4) 174/11.3 (9.8–12.8)

Women
Rotator cuff syndrome 7/2.7 (0.7–4.6) 20/6.5 (3.7–9.3) 45/2.7 (9.2–16.2) 27/15.1 (9.8–20.3) 99/9.0 (7.3–10.7)
Lateral epicondylitis 2/0.8 (0–1.8) 7/2.2 (0.6–4.0) 12/3.4 (0.2–2.6) 9/5.0 (1.8–9.2) 30/2.7 (1.8–3.7)
Ulnar cubital syndrome 2/0.8 (0–1.8) 1/0.3 (0–1.0) 5/1.4 (0.2–2.6) 1/0.6 (0–1.6) 9/0.8 (0.3–1.3)
Carpal tunnel syndrome 2/0.8 (0–1.8) 13/4.2 (2.0–6.5) 15/4.2 (2.1–6.3) 14/7.8 (3.9–11.6) 44/4.0 (2.8–5.1)
Wrist tendinitis 1/0.4 (0–1.1) 4/1.3 (0.1–2.6) 1/0.3 (0–0.8) 0/0 (0–0) 6/0.5 (0.1–2.9)
De Quervain’ disease 3/1.1 (0–2.4) 6/2.0 (0.4–3.5) 6/1.7 (0.4–3.5) 8/4.5 (1.4–7.5) 23/2.1 (1.2–2.9)
At least 1 MSD 14/5.3 (2.6–8.0) 38/12.4 (8.7–16.1) 69/19.5 (15.4–23.6) 46/25.7 (19.3–32.1) 167/15.1 (13.0–17.3)

* Values are the number of musculoskeletal disorder (MSD) cases/percentage prevalence rate (95% confidence interval).

Upper-Extremity Musculoskeletal Disorders 769



sometimes associated with pain during the resisted elbow
flexion test.

The prevalence rate of lateral epicondylitis was 2.2%
(95% CI 1.5–2.9) in men and 2.7% (95% CI 1.8–3.7) in
women. Of the 34 men, 23 were newly diagnosed and 11
had previously been diagnosed. The corresponding figures
for women were 13 new cases and 16 recurrent cases of a
total of 29 cases. The prevalence rate of workers with
lateral epicondylitis without a previous history of the
same disorder was therefore 1.5% (95% CI 0.9–2.1) in men
and 1.2% (95% CI 0.6–1.8) in women. Pain often involved
the right side (63%) and rarely both sides (6%). Many
workers reported daily pain in the elbow (35%) or pain for
�1 month during the last year (60%). The mean level of
pain was high for both sexes (5.7 out of 10).

The prevalence rate of CTS was 2.3% (95% CI 1.5–3.0)
in men and 4.0% (95% CI 2.8–5.1) in women. Of the 37
cases diagnosed in men, 27 were newly diagnosed and 9
had been previously diagnosed. The corresponding figures
for women were 22 new cases and 22 recurrent cases out of
a total of 44 cases. The prevalence rate of newly diagnosed
CTS was therefore 2% (95% CI 1.1–2.3) in men and 2.0%
(95% CI 1.2–2.8) in women. Pain mostly affected the right
side (43%) or both sides (32%). Many workers reported
daily nonspecific symptoms (22%) or pain in the hand for
�1 month during the last year (46%). The mean hand/
wrist pain intensity was high for both sexes (5.5 out of 10).
The positive sign criteria checked by the physician were
mainly pain during the flexion compression test (37%) and
the carpal compression test (8%) or both (15%), and rarely
the Tinel test (3%) or the Phalen test alone (6%).

Prevalence rates of the other MSDs were lower. The
prevalence rate of de Quervain’s disease was 0.7% (95% CI
0.3–1.1) in men and 2.1% (95% CI 1.2–2.9) in women,
whereas the prevalence of ulnar tunnel syndrome was
0.6% (95% CI 0.2–1.0) in men and 0.8% (95% CI 0.3–1.3)
in women and that of flexor-extensor wrist tenosynovitis
was 0.8% (95% CI 0.3–1.2) in men and 0.5% (95% CI
0.1–2.9) in women.

Many of the 383 workers who experienced unilateral or
bilateral clinically diagnosed MSDs were affected by �2
disorders at different anatomic sites of the upper limbs: 32
men (2.0%) and 25 women (2.2%) had 2 disorders, 4 men
(0.3%) had 3–4 disorders, and 8 women (0.7%) had 3–6
disorders. The most frequent associations between specific
diagnoses in the same individual were rotator cuff syn-
drome and lateral epicondylitis in men (OR 3.5 [95% CI
1.6–7.7]) and women (OR 4.3 [95% CI 1.9–9.6]), rotator
cuff syndrome and CTS in men (OR 3.1 [95% CI 1.3–7.0])
and women (OR 2.1 [95% CI 1.0–4.7]), and CTS and
lateral epicondylitis in women (OR 5.3 [95% CI 2.0–4.0]).
Of the other MSDs, de Quervain’s disease and flexor-ex-
tensor wrist tenosynovitis were often associated with CTS
or a more proximal-specific disorder, and ulnar tunnel
syndrome was associated with CTS and lateral epicondy-
litis.

The prevalence rates of the 6 MSDs increased with
length of service, ranging between 6%, 7%, 9%, and 17%
in men and 12%, 9%, 12%, and 22% in women with �1
year, 1–2 years, 3–10 years, and �10 years of service,

respectively. However, the differences were not statisti-
cally significant after adjustment for age. The prevalence
rate of the 6 MSDs increased significantly with age for both
sexes, even after adjustment for job seniority (P � 0.05). As
shown in Table 3, disorder prevalence increased with age
for both sexes, except for ulnar tunnel syndrome and finger
flexor-extensor tendinitis. The age-related increase in
prevalence was particularly evident for rotator cuff syn-
drome (prevalence rate of 2% in men and 3% in women
between ages 20 and 29 years, and 12% in men and 15% in
women between ages 50 and 59 years). After age 50, 22%
of men and 26% of women had at least 1 disorder and 4%
of men and 6% of women had at least 2 disorders.

Prevalence rates of MSDs varied widely across economic
sectors (Table 4) and occupations (Table 5). The 5 eco-
nomic sectors with the highest prevalence for women were
the rubber and plastic industries, the steel industry, agri-
culture, machine and equipment industries, and paper and
printing industries. For men, prevalence was highest in
the automotive and transport industries, public adminis-
tration, steel industry, construction and transport, and
communications. For women, skilled and unskilled work-
ers (particularly in industry and agriculture) and personal
care employees had the highest prevalence. In men, the
prevalence was highest in public sector employees and
skilled and unskilled workers, particularly industrial
skilled workers, drivers, material handlers, and industrial
unskilled workers.

Individual medical conditions. The prevalence of obe-
sity was 8% in men and women. Approximately 2% of
workers reported having inflammatory rheumatism or ar-
thritis of the upper limbs or back, whether they experi-
enced MSDs or not. The prevalence of self-reported diabe-
tes mellitus, whether requiring medical treatment or not,
was 2%, with no difference between men and women.
Thyroid disorders were more prevalent in women than in
men (7% versus 0.1%; P � 0.001).

Physical and psychosocial occupational risk factors of
MSDs. High numbers of workers were exposed to at least
2 risk factors of MSDs of the neck, shoulder, elbow, or
wrist region (43%, 44%, 50%, and 59%, respectively). The
mean � SD number of risk factors (out of a total of 17) did
not differ by sex (3.5 � 2.4 in men and 3.6 � 2.3 in
women). Excluding the neck, �10% of workers were free
of exposure to any of the biomechanical or psychosocial
risk factors taken into account by the criteria document,
25% were exposed to only 1 risk factor, and 65% were
exposed to �2. It should be noted that 43% were exposed
to at least 4 of these risk factors and 11% to �7, out of a
total of 17. Exposure to risk factors of MSDs varied across
economic sectors and occupations. Exposure was particu-
larly high in farming, construction, most sectors of the
manufacturing industry, and in services such as personal
services and financial activities. The most exposed occu-
pations were unskilled industrial workers and agricultural
workers, followed by skilled workers and clerks.

Classification of the work-relatedness of MSDs. The
distribution of occupational risk factors of MSDs, medical
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conditions that could possibly increase the risk of MSDs
(obesity, thyroid disorders, diabetes mellitus), and age in
workers with �12 months of service are reported in Table
6 according to the traffic light model of the work-related-
ness of MSDs. The level of work exposure was high with-
out any of the 3 medical conditions taken into account in
the majority of cases (i.e., age �50: 53% of men and 63%
of women, and age �50: 55% of men and 56% of women).
No significant differences in these percentages were ob-
served between men and women, regardless of age. A high
job exposure coexisted with at least 1 of the medical con-
ditions under review for 10% of men and 13% of women
age �50. The corresponding figures for men and women
age �50 were 12% and 5%, respectively. The level of work
exposure was moderate without these medical conditions
for 29% and 12% of men and women age �50, respectively,
and 16% and 14% of men and women age �50, respectively.
In conclusion, according to the criteria document, a high
percentage of MSD cases could be classified as probably
work related (95% in men and 89% in women age �50,
and 87% in men and 69% in women age �50).

DISCUSSION

The surveillance method was based on a large regional
sentinel network of OPs, which allowed the inclusion of a

large sample of workers (14). The 80 OPs who participated
in the study had professional characteristics similar to the
370 who did not participate. One of the original aspects of
this study is the size and representativeness of the sample
with regard to the region’s workforce. The random selec-
tion of workers during their compulsory annual occupa-
tional health examination was designed to ensure a repre-
sentative sample of the region’s workforce. This was
achieved, with the exception that women were slightly
underrepresented, and skilled and unskilled workers were
somewhat overrepresented. The underrepresentation of fe-
male workers could be explained by the lack of OPs in 2
highly female economic sectors, i.e., education and health.
Despite these limits, the relatively good representativeness
of the sample allows a better estimation of prevalence rates
of MSDs than recent large French surveys conducted in
high-risk sectors (15,16).

The health assessment procedure combining a self-ad-
ministered questionnaire with a standardized physical ex-
amination is another originality of the study. The Nordic
questionnaire permits a sensitive and reproducible assess-
ment of prevalence rates of MSD symptoms (5,17). To our
knowledge, this is the first study to apply the recommen-
dations of the criteria document (4,6) to a large working
population. This document proposes one of the most ex-

Table 4. Sex-specific prevalence rates of at least 1 musculoskeletal disorder of the upper extremities according to the
economic sector of employment*

Economic sector (French classification)

Men Women

N no. % N no. %

A. Agriculture (01–05) 31 2 6.5 25 7 28.0
C. Mining industries (10–14) 4 0 0 0 0 0
D. Manufacturing industries (15–37) 568 70 12.3 273 61 22.3

15. Food industries 112 14 12.5 69 11 15.9
17-18-19. Garment, shoe, and leather industries 11 0 0 31 6 19.4
20. Wood industries 23 3 13.0 5 2 –
21-22. Paper and printing works 55 6 10.9 20 5 25.0
24-26. Chemical industries, rubber and plastic industries,

and miscellaneous
74 9 12.2 39 14 35.9

27-28. Steel industries and steel work 81 12 14.8 9 3 33.3
29. Machine and equipment industries 72 9 12.5 22 6 27.3
30-31-32. Computer, electronics, television industries 51 4 7.8 32 4 12.5
34-35. Automotive and transport industries 40 8 20.0 3 1 –
36-37. Furniture and wood industries 50 5 10.0 43 9 20.9

E. Production and distribution of electricity, gas, and water
(40–41)

11 1 9.1 0 0 0

F. Construction (45) 144 21 14.6 19 1 5.3
G. Commerce, car, and household repair (50–52) 178 15 8.4 177 21 11.9

50-51. Wholesale trade and car commerce and repair 123 13 10.6 43 5 11.6
52. Retail commerce 55 2 3.6 134 16 11.9

H. Hotels and restaurants (55) 26 0 0 30 5 16.7
I. Transportation and communications (60–64) 102 14 13.7 51 5 9.8
J. Financial activities (65–67) 46 6 13.0 44 3 6.8
K. Real estate, leasing, and services to enterprises (70–74) 209 15 7.2 160 17 10.6
L. Public administration (75) 130 25 19.2 101 15 14.9
M. Education (80) 13 0 0 14 2 14.3
N. Health and social work (85) 47 4 8.5 149 20 13.4
O. Collective, social, and personal services (90–93) 35 3 8.6 52 7 13.5
Total 1,561 177 11.3 1,114 168 15.1

* N � number of subjects in the study; no. � number of cases.
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haustive classifications existing in the literature (4), but to
date the diagnostic value of the consensus has not been
assessed. However, the disorder and physical examination
signs definitions are close to those of the Health and Safety
Executive consensus group (2) and of the Southampton
examination protocol diagnostic criteria, which demon-
strated good diagnostic properties (5,18). The physical ex-
amination procedures, particularly the diagnostic criteria
charts and the clinical guide using photographs of clinical
tests, were judged positively by the OPs and were easy to
apply in an occupational health setting to standardize the
physical examination of any workers included in MSD

surveillance programs. Physicians were trained to increase
the homogeneity of the examination procedure and to
enhance the quality of data collection (19), but at this time
quality control health assessment measures have not been
incorporated in the surveillance system. The intraobserver
variability was not systematically studied, but we ob-
served no significant year-to-year variation in prevalence
rates of MSDs among OPs, which is reassuring. Interob-
server variability in the performance of the physical exam-
ination may partly explain the variation in the prevalence
of MSDs from one OP to another. However, prevalence
data collected by each OP fluctuated by a narrow interval

Table 5. Sex-specific prevalence rates of at least 1 musculoskeletal disorder of the upper extremities according to occupation*

Occupations (French classification)

Men Women

N no. % N no. %

3. Managers and professionals (31–38) 147 12 8.2 59 4 6.8
32. Administrative managers (32–35) 26 1 5.3 19 0 0
37. Directors and chief executives 60 6 10.0 27 3 11.1
38. Production and operations department

managers
54 5 9.3 10 0 0

4. Associate professionals and technicians 385 31 8.1 197 27 13.7
41. Teaching, public services and health associate

professionals (41–43,45)
72 6 8.3 86 12 14.0

46. Administrative and commercial associate
professionals

79 5 6.3 75 10 13.3

47. Technicians 154 13 8.4 21 3 14.3
48. Foreman 80 7 8.8 15 2 13.3

5. Employees and clerks 143 14 9.8 564 67 11.9
51. Employees of public services (51–53) 61 12 19.7 142 20 14.1
54. Administrative employees and clerk 39 0 0 238 20 8.4
55. Employees of trade and commerce 27 2 7.4 110 12 10.9
56. Employees of personal services 16 0 0 74 15 20.3

6. Skilled and unskilled workers (61–69) 874 118 13.5 292 69 23.6
61. Skilled workers (61–65) 614 85 13.8 83 19 22.9

62. Industrial skilled workers 249 32 12.9 44 10 22.7
63. Craft skilled workers 190 23 12.1 13 6 46.2
64. Conductors 72 11 15.3 15 2 13.3
65. Storekeepers 103 19 18.4 11 1 9.1

66. Unskilled workers (66–69) 260 33 12.7 209 50 23.9
67. Unskilled industrial workers 182 27 14.8 156 38 24.4
68. Unskilled craft workers 54 4 7.4 35 4 11.4
69. Agriculture workers 24 2 8.3 18 8 44.4

Total 1,561 177 11.3 1,114 168 15.1

* N � number of subjects in the study; no. � number of cases.

Table 6. Distribution of individual factors and occupational risk factors of MSDs*

Work
exposure

Individual
factors†

Men Women

<50 years >50 years <50 years >50 years

Acceptable Yes 1 (1) 4 (6) 3 (2) 2 (3)
Acceptable No 4 (3) 4 (6) 8 (7) 11 (19)
Moderate Yes 5 (4) 3 (5) 4 (3) 2 (3)
Moderate No 35 (29) 11 (16) 14 (12) 8 (14)
High Yes 13 (10) 8 (12) 15 (13) 3 (5)
High No 66 (53) 36 (55) 74 (63) 33 (56)

* Values are the number of cases of musculoskeletal disorders (MSDs) in workers with length of service
�12 months (percentage).
† Obesity and/or diabetes mellitus and/or thyroid disorders.
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(0–30%), following a normal distribution. Consequently,
it could be hypothesized that, taking into account the large
number of OPs, the global effect of the interobserver vari-
ability on the precision of estimates of the prevalence of
MSDs was low, because some OPs probably overestimated
the prevalence of the MSDs whereas others underesti-
mated the prevalence. It should also be noted that inter-
observer variability could partly be explained by the dif-
ferences in the characteristics (age, economic sector,
occupations, etc.) of workers surveyed by each OP.

The surveillance system implemented in the Pays de la
Loire region reported prevalence data for NSRMS symp-
toms and clinically diagnosed MSDs in a large sample of
workers. Few workers failed to participate, but due to the
cross-sectional design of the study only individuals who
were healthy enough to work were included. Therefore, as
in other investigations based on working populations, a
healthy worker effect probably occurred. Nevertheless, if
some workers with severe disorders do have to leave the
workforce, the selection phenomenon was probably low,
because the prevalence rates we report are in line with the
estimate that 5–20% of individuals of working age are
affected by upper-limb disorders (1). Diagnoses were based
on a rigorous clinical procedure using a set of physical
examination signs, which are recommended to enhance
the validity of epidemiologic surveillance of MSDs (19).
Our surveillance strategy optimized the precision of esti-
mates of the prevalence of MSDs in the working popula-
tion compared with surveillance systems based on WC
claims data (20–22), because several surveys reported a
substantial degree of underclaiming for WC benefits,
which contrasts with the fraudulent overclaiming fre-
quently brought to public attention (23). The methodology
we used allows better estimates of MSD prevalence rates
than surveys based on self-administered questionnaires on
musculoskeletal symptoms (24,25). Our results confirm
the overestimation of prevalence rates of MSDs when out-
comes are defined as symptoms only rather than physi-
cian-diagnosed disorders (19,26–28), because an MSD was
diagnosed clinically in approximately half of the workers
with NSRMS during the preceding week. Implementation
of such surveillance systems across European countries
will permit more precise comparisons of musculoskeletal
health in the European workforce (2,4,19) than the peri-
odic European survey based on self-assessment of symp-
toms (25).

Work exposure assessments combined with health as-
sessments are recommended for the surveillance of MSDs
to determine the level of risk of MSDs with accuracy
(1,29). To our knowledge, this is the first European study
describing exposure to risk factors of MSDs in a large and
representative working population using the criteria doc-
ument. Occupational risk factors were assessed for each
worker through a self-administered questionnaire, which
permitted a more reliable assessment than the job category
often used for the epidemiologic surveillance of MSDs
(30). Nevertheless, self-assessments of work exposures are
less accurate than work analysis by direct observation or
video and can lead to an overestimation of work con-
straints (31). The risk factors described in the present
study are those defined by the criteria document (4) and

include the main occupational risk factors described in the
literature on MSDs (1,32,33). Several other risk factors of
MSDs involving work organization (e.g., machine paced
work and assembly line work) were also included in our
study and will be studied in the future. We strictly applied
the definitions proposed by the criteria document, except
for force, which was assessed according to effort frequency
and not its daily duration. The questionnaire presented
awkward postures in picture form to facilitate workers’
understanding and thus increase the validity of posture
self-assessment (34). Work exposures were self-reported
and workers who experienced pain may have overrated
their exposure levels. Underrating was also possible, espe-
cially for workers who moved to lighter work because of
recurrent symptoms. As much as possible, we used stan-
dardized and validated instruments for assessment of both
exposure and outcomes, which reduces potential bias (4).
Occupational physical and nonphysical risk factors were
ranked according to a 3-level model proposed by the cri-
teria document to standardize risk assessment (4). This
approach, which is similar to the procedure used in the
European Committee for Standardization Standard Euro-
pean Norm 614-1 and the proposal of the 3-zone model for
action by Buckle and Devereux (35), is useful in comparing
risk levels across economic sectors and occupations (4).
However, the method is too insensitive to assess the risk of
MSDs precisely (36) and complementary analyses are
needed.

This study provides new information in comparison
with several recent studies based on WC claims (20–22)
and health self-administered questionnaires (24,25). The
high prevalence of clinically diagnosed MSDs (�13% of
workers) contrasts with the relatively low level of WC
claims for upper-limb MSDs in the Pays de la Loire region
(in 2003, �3.7 WCs for 1,000 workers). This confirms that
in France (29), as in other countries (4,22–24), using WCs
as the unique source of information about MSDs leads to
the underestimation of the prevalence in the working pop-
ulation. Prevalence rates of NSRMS of the upper limbs
during the preceding year and the preceding week (ap-
proximately one-half and one-third of workers, respec-
tively) were higher than those reported by the third Euro-
pean survey conducted in 2000 (25) and by a large survey
conducted in The Netherlands (37). This could be partly
due to methodologic differences, particularly a longer ref-
erence period defining symptoms in the Pays de la Loire
study. Symptoms were predominant in the neck and
shoulders, and prevalence rates of shoulder symptoms
were higher than estimates (20–50%) reported in the lit-
erature (16,38). The frequency of wrist symptoms was
close to that observed in a previous large survey of French
workers exposed to repetitive work (15). Prevalence rates
of symptoms did not significantly differ between men and
women, contrary to several surveys conducted in general
populations (13,24,37,39) and in French workers exposed
to repetitive work (15).

This study reports high prevalence rates of clinically
diagnosed MSDs in this representative working popula-
tion, with 13% of workers experiencing 1 of the 6 MSDs
considered and �3% experiencing at least 2 disorders.
Contrary to French and regional WC claims data, the most
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prevalent disorder was not CTS but rotator cuff syndrome,
the prevalence of which was approximately twice that of
CTS. This finding agrees with the predominance of
NSRMS in the neck and shoulder region. Estimates of the
prevalence rates of rotator cuff syndrome reported in the
literature vary widely across studies and study popula-
tions (1). The prevalence rate of rotator cuff syndrome in
Pays de la Loire workers (9% in women and 7% in men) is
nevertheless lower than that previously observed in
French workers exposed to repetitive work: 29% in highly
exposed workers and 16% in weakly exposed workers
(15). This difference could be explained by a more re-
stricted definition of the disorder in the present study and
a more varied and representative sample of workers, in-
cluding economic sectors and occupations characterized
by a low risk of MSD. In contrast, the prevalence rate of
rotator cuff syndrome in the present study was higher than
in a recent study conducted in a large British general
population using a similar case definition: 6.1% in women
and 4.5% in men for physician-diagnosed shoulder tendi-
nitis (28). The high prevalence rate of rotator cuff syn-
drome is troublesome because of the poor medical and
social prognosis of this disorder (40).

There are few studies of lateral epicondylitis conducted
in large working populations (1,41). The prevalence rate
estimated in the Pays de la Loire study (2% in women and
2% in men) was higher than the prevalence rate reported
in the general population of Southampton (1.3% in
women and 1.1% in men) (28), but was similar to that
observed in a Swedish general population (1–3%) (42). As
observed for rotator cuff syndrome, and probably for the
same reasons, the prevalence rate of lateral epicondylitis
was lower than in French workers exposed to repetitive
work (12% in highly exposed workers and 8% in weakly
exposed workers) (15).

Estimates of the prevalence of CTS vary widely between
studies conducted in the working population (1), depend-
ing on whether or not case definition required symptoms
alone, clinical findings, and electrophysiologic testing
(26,27). The prevalence rate estimated in Pays de la Loire
workers (4% in women and 3% in men) was close to that
observed in a Swedish general population (3.8%) using a
less restricted clinical definition (26). However, our prev-
alence rate estimate was higher than in the general popu-
lation of Southampton using a similar case definition
(0.9% in women and 1.2% in men) (28) and was higher
than in a large American survey in 1988 (1.5%) (28). As
observed for other disorders, the prevalence rate of CTS
was lower than in French workers exposed to repetitive
work (19% in highly exposed workers and 7% in weakly
exposed workers) (15).

Few epidemiologic studies assessed the prevalence of
ulnar tunnel syndrome in the working population. Preva-
lence rates of ulnar tunnel syndrome in Pays de la Loire
workers (0.8% in women and 0.6% in men) were much
lower than for CTS, which confirms previous results in
French workers (43). Moreover, the prevalence of ulnar
tunnel syndrome was lower than in French workers ex-
posed to repetitive work (2% in highly exposed workers
and 1.2% in weakly exposed workers) (15).

The prevalence rate of de Quervain’s disease was lower

than that of CTS in men (0.7%) and to a lesser extent in
women (2%). The prevalence rate of flexor-extensor ten-
dinitis (0.5% in women and 0.8% in men) was lower than
that of CTS for both sexes, as reported by other studies
(15,44). The prevalence rate of the 3 types of wrist tendi-
nitis altogether was higher in the Pays de la Loire study
than in the large American national health interview sur-
vey: 0.5% versus 1.9% (44). As for de Quervain’s disease,
wrist flexor, and wrist extensor tendinitis, the prevalence
rates of these wrist disorders were lower than in French
workers exposed to repetitive work (3.9%, 3.6%, and 4.2%
in highly exposed workers and 2.2%, 2.5%, and 1.9% in
weakly exposed workers, respectively) (15).

The prevalence of clinically diagnosed MSDs increased
with age even after adjusting for job seniority, which
agrees with some studies of working (1,16,32) and general
populations (28). However, it is always difficult to disen-
tangle the role of age from the effects of cumulative expo-
sure to occupational hazards (45), and additional analyses
adjusting for work-related risk factors are needed. One
important finding for the prevention of MSDs is the very
high prevalence rate after age 50. Although these aging
workers were all employed at the time of the survey, the
majority experienced recurrent nonspecific regional mus-
culoskeletal pain of the upper limbs, of which 25% re-
sulted from 1 clinically diagnosed MSD, particularly rota-
tor cuff syndrome, and 6% resulted from �2 disorders.
This accumulation of MSDs in aging workers probably
lowers functional capacities and increases the risk of dis-
ability and job dismissal (40).

The study demonstrates wide variations in the preva-
lence rate of MSDs across economic sectors (1,32). The
sectors most affected were the manufacturing industries
and public administration. Broadly, this confirms the re-
sults of large North American surveys conducted in the
working population (24,44) or based on WC claims
(20,21,46). Similarly, our study demonstrated wide varia-
tions in the prevalence of MSDs according to occupation.
Occupations with the highest prevalence rates were those
employing unskilled industrial workers and agriculture
workers of both sexes, as well as material handlers, driv-
ers, and employees of public services for men, and per-
sonal care employees for women. These occupations are
similar to those identified as being at high risk of WC
claims in the US (20,21). Contrary to findings from com-
parable surveys from North America, very few cases of
MSDs were observed in administrative employees and
clerks.

Overall, the study shows a high level of exposure to risk
factors of MSDs for most workers of both sexes. Contrary to
several studies conducted in high-risk sectors, no differ-
ence in work exposures was observed between men and
women (1,13), except for the neck region. Exposure to risk
factors of MSDs did not decrease with age, which demon-
strates the need for ergonomic interventions that reduce
the level of exposure to occupational risk factors because
of the high prevalence of disorders after age 50. Neverthe-
less, complementary analyses are needed to precisely as-
sess work exposures in this workforce accurately.

For descriptive purposes, we used a modified version of
the decision process proposed by the criteria document to
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assess the probability of disorders’ work relatedness. Ex-
posure bias was limited by the low job turnover in the
population studied (87% had been in the same job for over
a year), and under exposure to physical work factors, la-
tency periods of MSDs are probably short (i.e., several
weeks). It is therefore likely that the risk of MSDs was
mainly associated with recent work exposure (47,48). Only
workers with length of service �12 months were studied
because health and occupational risk factor assessments
concerned mainly the last 12 months. This restrictive rule
was adopted to respect the first step of the decision pro-
cess, which is to ensure that all cases of MSDs began,
worsened, or recurred after the start of the current job. Our
methodology did not allow us to assess nonoccupational
risk factors during home duties or leisure. Although the
effect of some medical conditions, such as obesity, diabe-
tes mellitus, and thyroid disorders, on the risk of MSDs is
controversial (1), these individual characteristics were
taken into account in the classification of the MSDs to
follow the third step of the decision process proposed by
the criteria document. Overall, the prevalence rate of self-
reported diabetes mellitus was comparable with that of the
general population of the Pays de la Loire (2.2% versus
2.0%) (49). The prevalence of obesity (9% for both sexes)
was slightly higher than in the general population (7.2%)
(50), and no information was available on the prevalence
of thyroid disorders in the general population. Our results
demonstrate that the majority of workers diagnosed by OPs
were highly exposed to the main work-related risk factors
of MSDs, without association with any major potential
individual risk factor. This was the case for 53% of men
and 63% of women age �50 years and 55% of men and
56% of women age �50 years. No significant differences in
work relatedness were observed between men and women,
regardless of age. When the decision rules of the criteria
document were applied, the majority of cases could be
considered as work related. Nevertheless, the classifica-
tion used is relatively brief and strong residual confound-
ing effect by unmeasured past and current work-related
risk factors may remain. Complementary analyses assess-
ing more precisely the relationships between MSDs, occu-
pational risk factors, age, sex, and some medical condi-
tions that could increase the risk of MSDs are necessary.
Despite these limitations, the study shows that a large
number of MSD cases were probably attributable to work,
which is consistent with results from studies of CTS in the
general population (50,51) and in the working population
(15).

Our study shows the results of the first 2 years of a new
sentinel network designed for the epidemiologic surveil-
lance of MSDs in a working population. This type of sys-
tem can play a significant role in informing government
agencies and companies on the state of the current epi-
demic of MSDs.

Overall, approximately half of the workers experienced
nonspecific musculoskeletal symptoms of the upper limbs
during the previous year and approximately one-third ex-
erienced these symptoms during the previous week. The
physical examination performed by OPs confirmed that
upper-limb MSDs were common in the working popula-
tion. According to criteria similar to those currently ap-

plied in clinical practice in France, 13% of workers expe-
rienced upper-extremity MSDs. The level of work
exposures was high for more than half of the workers,
which demonstrates the need for prevention programs
aimed at reducing the prevalence of MSDs and reducing
the associated socioeconomic costs in most economic sec-
tors.
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formes précoces de TMS: troubles musculo-squelettiques du
membre supérieur. Arch Mal Prof 2002;63:32–45.

7. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a
standard definition for child overweight and obesity
worldwide: international survey. BMJ 2000;320:1240–3.

8. Karasek R. Job demands, job decision latitude, and mental
strain: implications for job redesign. Adm Sci Q 1979;24:295–
308.

9. Niedhammer I. Psychometric properties of the French version
of the Karasek Job Content Questionnaire: a study of the scales
of decision latitude, psychological demands, social support,
and physical demands in the GAZEL cohort. Int Arch Occup
Environ Health 2002;75:129–44.

10. Nomenclature des professions et catégories socioprofession-
nelles (PCS). 2nd ed. Paris: INSEE; 1994.

11. Nomenclature des activités et des produits française NAF-
CPF. Paris: INSEE; 2000.

Upper-Extremity Musculoskeletal Disorders 775



12. INSEE Pays-de-la-Loire. Tableaux économiques des Pays de la
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APPENDIX A: DIAGNOSTIC CRITERIA OF MSDs BASED ON SYMPTOMS AND PHYSICAL EXAMINATION SIGNS

MSD (ICD-10 code)
Symptoms present currently or at least 4

days during the last 7 days Physical examination sign(s)

Rotator cuff syndrome (M75.1) At least intermittent pain in the shoulder
region without paresthesias worsened
by active elevation movement of the
upper arm as in scratching the upper
back

At least 1 of the following tests positive: resisted
shoulder abduction, external, or internal
rotation; resisted elbow flexion; painful arc on
active upper-arm elevation

Lateral epicondylitis (M77.1) At least intermittent, activity-dependent
pain directly located around the lateral
epicondyle

Local pain on resisted wrist extension

Cubital tunnel syndrome (G56.2) At least intermittent paresthesias in the
4th or 5th digit or both or on the ulnar
border of the forearm, wrist, or hand

A positive combined pressure and flexion test
(52)

Carpal tunnel syndrome (G56.1) Intermittent paresthesias or pain in at
least 2 of the digits I, II, or III; either
may be present at night as well
(allowing pain in the palm, wrist, or
radiation proximal to the wrist)

At least 1 of the following tests positive: flexion
compression test; carpal compression test;
Tinel’s sign; Phalen’s test; 2-point
discrimination test; resisted thumb abduction
or motor loss with wasting pollicis brevis
muscle (53–55)

Flexor-extensor peri-tendinitis
or teno-synovitis of the
forearm-wrist region
(M70.0/M70.8)

Intermittent pain/ache in the ventral or
dorsal forearm or wrist region

Provocation of symptoms during resisted
movement(s) of the muscles under the
symptoms area and reproduction of pain
during palpation of the affected tendons or
palpable crepitus under the symptom area or
visible swelling of the dorsum wrist-forearm

De Quervain’s disease (M65.4) Intermittent pain or tenderness localized
over the radial side of the wrist; either
may radiate proximally to the forearm
or distally to the thumb

At least 1 of the following tests positive:
Finkelstein’s test; resisted thumb extension;
resisted thumb abduction

Nonspecific MSDs (M79.9) Pain, stiffness, tingling, numbness,
paresthesias, cold feeling, localized or
not, involving a part or totality of the
neck and upper extremities; Nordic
questionnaire: symptoms present
during at least 1 day during the last 7
days

—

MSD � musculoskeletal disorder; ICD-10 � International Statistical Classification of Diseases and Related Health Problems, Tenth Revision.

Upper-Extremity Musculoskeletal Disorders 777



APPENDIX B: DEFINITION OF OCCUPATIONAL PHYSICAL AND PSYCHOSOCIAL RISK FACTORS OF
MUSCULOSKELETAL DISORDERS

Criteria Definition Positive if present

1. High repetitiveness Actions performed more than 2–4 times a minute,
or cycles �30 seconds

� total of 4 hours/workday

2. High force Hand weights of more than 4 kg �1 exertion/hour

3. Too little recovery Less than 10-minute break possible for every 60
minutes of highly repetitive movements

No break and high repetitiveness

4. High psychological demands Scale score �75% maximum score Scale score �75th percentile

5. Low social support Scale score �25% maximum score Scale score �25th percentile

6. Extreme posture (neck) 61. Neck flexion � total of 4 hours/workday
62. Neck extension � total of 4 hours/workday
63. Work with arm abducted � total of 4 hours/workday
64. Computer or binocular work � total of 4 hours/workday

7. Extreme posture (shoulder) 71. Work with hands above shoulders � total of 2 hours/workday
72. Work with arm extended � total of 2 hours/workday
73. Work with arm abducted � total of 2 hours/workday

8. Extreme posture (elbow) 81. Full elbow flexion/extension movements � total of 2 hours/workday
82. Full pronosupination movements � total of 2 hours/workday

9. Extreme posture (wrist) 91. Wrist bending in extreme posture � total of 2 hours/workday
92. Holding tools or objects in a pinch grip � total of 4 hours/workday
93. Use of vibrating handtools � total of 1 hour/workday
94. Computer or mouse work � total of 2 hours/workday

Exposure score for the neck region (total out of 8): sum of criteria 1,3,4,5,61,62,63,64.
Exposure score for the shoulder and arm region (total out of 8): sum of criteria 1,2,3,4,5,71,72,73.
Exposure score for the elbow and forearm region (total out of 7): sum of criteria 1,2,3,4,5,81,82.
Exposure score for the wrist and hand region (total out of 9): sum of criteria 1,2,3,4,5,91,92,93,94.
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