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Abstract

Objective—A longitudinal cohort of automobile manufacturing workers (n = 1214) was
examined for: 1) prevalence and persistence of specific upper extremity musculoskeletal disorders
(UEMSDs) such as lateral epicondylitis and de Quervain's disease, and non-specific disorders
(NSDs) defined in symptomatic individuals without any specific disorder, and 2) disorder
prognoses based on symptom characteristics and other factors.

Methods—Eight specific disorders were identified through case definitions based on upper
extremity physical examinations and symptom surveys administered on three occasions over six
years.

Results—At baseline, 41% of the cohort reported upper extremity symptoms; 18% (n = 214) of
these had NSDs. In each survey, tendon-related conditions accounted for over half of the specific
morbidity. Twenty-five percent had UEMSDs in multiple anatomical sites, and most with hand/
wrist disorders had two or more hand/wrist UEMSDs. Persistence for all specific disorders
decreased with length of follow-up. Specific UEMSDs were characterized by greater pain severity
and functional impairment, and more lost work days than NSDs.

Conclusions—Upper extremity symptoms and diagnoses vary over time. NSDs may be the
early stages of conditions that will eventually become more specific. NSDs and overlapping
specific UEMSDs should be taken into account in UEMSD classification.

Introduction

Upper extremity musculoskeletal disorders (UEMSDs) are common among workers in a
variety of manufacturing and other occupational settings. Reviews of studies examining
health problems in conjunction with ergonomic stressors [Bernard 1997, National Academy
of Sciences 1998, 2001] include associations with specific UEMSDs as well as with
generalized symptoms such as hand pain or neck stiffness. Single epidemiologic studies of
upper extremity musculoskeletal disorders (UEMSDs) in the workplace have tended to focus
on either one or two specific disorders (such as rotator cuff tendonitis or carpal tunnel
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syndrome) or on general signs or symptoms indicative of UEMSDs without regard to
diagnostic category. The literature remains sparse on the proportions and progression of
specific UEMSDs that occur in particular working populations [Bovenzi 1991, Roquelaure,
et al. 2002, Gerr, et al. 2002, Aublet-Cuvelier, et al. 2007]. The existence of UEMSDs that
do not conform to diagnostic conventions is acknowledged [Harrington, et al. 1998, Sluiter,
et al. 2000]. However, few epidemiologic studies have explicitly identified the relative
frequency of such non-specific UEMSDs [Silverstein, et al. 1986, Latko, et al. 1999].

A cohort of automobile manufacturing workers has been followed over a seven-year period,
with three surveys of musculoskeletal morbidity and exposures [Punnett 1998, Punnett, et al.
2004]. In each survey, symptom reports and physical examination findings were used to
identify eight different sub-groups of upper extremity cases, approximating as closely as
possible the findings that are typically used in the clinical setting for diagnostic purposes
(specific UEMSDs). Those who had symptoms but did not conform to the criteria for these
epidemiologic case definitions were regarded as having non-specific UEMSDs (NSDs).

The objective of this study was to characterize the prevalence and persistence of specific and
non-specific UEMSD types in this longitudinal cohort. Additionally, symptom
characteristics, lost work time, and case progression in non-specific and specific UEMSDs
were compared to see if the two groups had different prognoses or if NSDs predicted
progression to specific conditions. A third goal was to determine whether the probability of
leaving employment was associated with either specific or non-specific disorders.

A fixed cohort of 1,214 automobile manufacturing workers (baseline demographics: 46.5 £
8.2 years of age; 81.6% male; 21.5 + 6.5 years company seniority) [Punnett 1998, Punnett,
et al. 2004] was examined on three occasions (1992, 1993, and 1998) for signs and
symptoms of UEMSDs. A physical examination assessed the presence of muscle/tendon,
joint or nerve problems in four upper extremity sites: neck, shoulder/upper arm, elbow/
forearm, or hand/wrist [Silverstein and Fine 1984]. An interview included questions about
symptoms during the past year in each of the four sites. Those reporting symptoms were
asked additional questions regarding frequency and severity of discomfort, difficulty
performing activities of daily living, and medical attention sought. One-year (n = 790) and
six-year (n = 519) follow-up examinations and interviews included the same data items.
Recruitment at six-year follow-up was not conditional on participation at one-year follow-
up; 365 subjects were seen at all three time periods. The same registered nurse performed
the physical examination in all three surveys. She was blinded to subject exposure status,
and had no record of previous examination results. Written informed consent was obtained
at the beginning of each examination/interview.

Scores of pain severity and functional impairment for each upper extremity region were
constructed from questionnaire responses. The responses to inquiries regarding current pain,
pain during the past week and worst pain during the past year on visual analogue scales were
summed to yield the pain severity score (range: 0-30). Functional impairment was assessed
by questions derived from instruments such as the SPADI [Roach, et al. 1991] and the
Brigham Carpal Tunnel questionnaire [Levine, et al. 1993] and scored as the sum of
responses to ten questions specific to each body region (range: 0-50). The upper extremity
site (neck, shoulder, elbow or hand/wrist) with the maximum pain severity and functional
impairment score was used in each respective analysis. Those with no symptoms were
assigned a score of zero for each scale.
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Case definitions for specific UEMSDs were developed from criteria documents [Harrington,
et al. 1998, Sluiter, et al. 2000, Piligian, et al. 2000], physician protocol [Cherniack 2001]
and physician consultation [Dillon 1998]. Eight specific and not mutually exclusive
syndromes were defined on the basis of physical examination findings and symptom reports:
de Quervain's disease, hand/wrist/forearm (h/w/f) extensor tendonitis, h/w/f flexor
tendonitis, carpal tunnel syndrome (CTS), lateral epicondylitis, medial epicondylitis, rotator
cuff tendonitis and radiating neck complaints (Table I). It was not possible to detect cases of
hand-arm vibration syndrome on the basis of the available signs and symptoms, and CTS
was the only nerve compression disorder for which likely cases could be defined.

The prevalence of each specific UEMSD was computed in each survey: baseline (T0), one-
year follow-up (T1), and six-year follow-up (T2). Disorder frequencies were computed
overall and by level of physical ergonomic exposure at TO, using an exposure index
previously described [Punnett 1998, Punnett and van der Beek 2000]. This index summed
workers' ratings of exposure to a variety of ergonomic stressors, including force, repetition
and postural factors. For the present analyses, the index was dichotomized at the midpoint
(0-12 vs. 13-25). Similarly, the persistence of each specific UEMSD was computed overall
and by exposure status at TO. Persistence in each survey was defined as the frequency (per
100) of subjects who met the same case definitions for specific UEMSD type on the noted
previous occasion.

Since there is interest in the extent of overlap among different UEMSD subgroups, for each
survey, the percentage overlap per body region (elbows and hand/wrist) on a side-specific
basis among prevalent cases was also computed.

Non-specific UEMSDs (NSDs) were defined as conditions in individuals with symptoms on
at least 12 occasions in the past year, or lasting at least one week, that did not meet any of
the specific case definitions. If a subject had a specific syndrome in any of the four upper
extremity sites, s/he was classified as specific even if there were non-specific symptoms or
signs in other regions. The Wilcoxon rank test was used to compare symptom characteristics
between specific and non-specific UEMSDs. Comparison of percentage of subjects
progressing to a 1) specific syndrome from either a NSD or a non-symptomatic state, and 2)
non-symptomatic state from either a specific syndrome or a NSD, was achieved through a
two-sample test of proportions. A value of p < 0.05 was regarded as statistically significant.

Management information system records were reviewed to determine employment status of
all cohort members at T2. Reasons for not being available for follow-up included: temporary
illness/injury/disability, deceased, pensioned, moved and other permanent separation. Both
temporary illness/injury/disability and permanent separation were hypothesized to be
associated with musculoskeletal disorder status. The percentage of subjects unavailable at
T2 due to either of these reasons was compared among specific and non-specific UEMSDs
and non-cases (no physical examination findings and no symptoms) at TO. These analyses
were further stratified on dichotomized exposure score at TO.

This study was approved by the Institutional Review Boards of the University of
Massachusetts Lowell and Brigham & Women's Hospital. Data analysis was performed with
SAS (SAS Institute Inc., Cary, NC) and Stata (Stata Corporation, College Station, TX)
software for personal computer.
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Results

Prevalence of specific and non-specific UEMSDs

At baseline, the overall prevalence of upper extremity symptoms (one or more sites) was
41%. Of these, 283 subjects (23% prevalence) met the screening case definition for at least
one specific syndrome; 45% of these (n = 128) had two or more different syndromes, while
25% had syndromes in more than one anatomical site. The most common conditions were
tendon-related, especially rotator cuff tendonitis, de Quervain's disease (tenosynovitis of the
thumb extensor), and hand/wrist/forearm flexor and extensor tendonitis. Relative
frequencies of these specific conditions were similar in both follow-up surveys (Table I1),
although the prevalences of some conditions tended to decrease over time.

Another 214 (18%) participants at TO had only NSDs, including 49 with symptoms and
examination findings and 165 with symptoms only. About one-half of the persons with
NSDs had two or more upper extremity areas affected; 60% (n = 123) of them had wrist or
hand findings. There were fewer relative numbers of NSDs in the follow-up surveys (see
“Symptom characteristics and progression of specific and non-specific syndromes” below).

Seven-tenths of those with side-specific shoulder symptoms at TO had findings that were
consistent with rotator cuff tendonitis. This fraction increased to about 80% in each of the
follow-up surveys. Among those with elbow symptoms, side-specific lateral epicondylitis
and medial epicondylitis together accounted for approximately one-half of the elbow
disorders at TO, one-half to two-thirds of those at T1, and 70-80 percent at T2. That is, the
proportion of both side-specific shoulder and elbow NSDs decreased during the seven-year
study period.

One-half of those with hand/wrist disorders on each side had specific conditions. This
proportion held in each of the three survey periods. At baseline, cases were approximately
evenly divided among the tendon-related disorders — h/w/f flexor tendonitis, h/w/f extensor
tendonitis, and de Quervain's disease; a much smaller percentage (~10%) met the CTS case
definition at TO and T2. At T1, the relative frequency of CTS symptoms and signs among
hand/wrist disorders was somewhat higher, at around 20%. In contrast to shoulder and
elbow NSDs, the percentage of hand/wrist NSDs remained a consistent one-half of all
morbidity in this body region during all three surveys.

Prevalence of both specific and non-specific disorders across all three surveys was greater in
those with higher self-reported baseline exposure to ergonomic stressors (Table I11). Overall,
there were only very small differences in ergonomic exposure scores between the workers
with specific and non-specific disorders in all three survey periods.

Persistence of specific UEMSDs

Approximately one-fourth to one-third of those with specific hand/wrist, neck or shoulder
UEMSDs at baseline were still experiencing the same disorder one year later (Figure 1),
while persistence of elbow disorders was only ten percent. Persistence was markedly lower
for all disorders from T1 to T2 and still lower from baseline to six-year follow-up.

In the first year of follow-up, persistence was higher for carpal tunnel syndrome and
shoulder tendonitis than for the other specific disorders. However, no subjects with CTS
symptoms and signs at TO or T1 were determined to have the same at the six-year follow-up.
With the possible exception of h/w/f tendonitis and neck complaints, there was little
evidence that persistence of specific case types was predicted by TO exposure level (Table
V).
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Symptom characteristics and progression of specific and non-specific syndromes

In the initial survey, specific syndromes had an earlier recalled onset date than the non-
specific disorders (5.7 vs. 4.5 years before baseline, p=0.004). They were characterized by
more continuous pain (57% versus 41%, p=0.0004) and more days lost from work due to the
condition (4.5 vs. 0.4 days, p=0.01). They were also more likely to result in seeking
attention at the plant clinic (27% versus 14%, p=0.001) and in voluntary job changes (21%
versus 8%, p<0.0001). The subjects with specific syndromes had more severe pain and
greater functional impairment than those with NSDs, both at baseline and in the follow-up
surveys (Table V).

Among subjects followed up, nearly one-fourth (n=34) of those with only NSDs at baseline
had progressed to specific syndromes after one year. Among those surveyed, 19% (n=18)
had done so after six years (Table VI). As compared to those who did not have symptoms at
TO, those with NSDs at baseline were more likely to develop specific disorders at T1 (9% of
those without symptoms vs. 24% of those with NSDs, p < 0.0001, two-sample test of
proportions). Similar results held for T2 (p = 0.003, two-sample test of proportions).
Conversely, the probability of reporting no symptoms at either follow-up was much lower
among baseline specific syndromes than in NSD cases (two-sample test of proportions at
both T1 and T2, p < 0.0001).

Leave reasons at six-year follow-up

At six-year follow-up, each of the TO specific case types had a higher percentage of workers
on temporary illness/injury/disability or on “other permanent separation” than did TO non-
cases (Table VII). This was highest (27.5%) for those with radiating neck symptoms at
baseline. Those with radiating neck symptoms and CTS were more likely to be absent or
leave work more often than those in other specific case categories. The frequency of leaving
among those with baseline non-specific disorders was within the range observed for the
specific case types. Exposure status at TO did not appear to be associated with leaving by
T2, except possibly for those with radiating neck symptoms, h/w/f flexor or extensor
tendonitis, and de Quervain's disease.

Overlap of specific UEMSDs by body region

Workers with any one of the three most prevalent hand/wrist conditions (de Quervain's
disease and extensor or flexor tendonitis) at baseline were very likely to have either or both
of the others (Figure I1). Slightly more than two-fifths met the case definitions for all three
disorders, 15% had signs and symptoms of both h/w/f flexor and extensor tendonitis, and
one-quarter showed indications of de Quervain's disease exclusive of the others. Results
were similar on both left and right sides. These relative percentages were comparable in T1
and T2.

At baseline, almost half of subjects with specific elbow disorders had signs and symptoms
simultaneously of medial and lateral epicondylitis. Slightly fewer fit the case definition of
lateral epicondylitis (40%) alone. At T1, although a similar proportion met criteria for both
types of epicondylitis, relatively fewer subjects had lateral epicondylitis alone (29%) and
relatively more had medial epicondylitis alone (21%). By T2, most cohort members (63%)
had medial epicondylitis alone, and only 21% had overlapping conditions.

Discussion

We found relatively high prevalence of both specific and non-specific upper extremity
disorders in this longitudinal cohort of automobile manufacturing workers. Specific upper
extremity syndromes accounted for a total UEMSD baseline prevalence of 23% in this
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industrial workforce; almost as many had non-specific disorders. In all three surveys of this
industrial workforce, the most common specific conditions were rotator cuff tendonitis and
de Quervain's disease. Between 20 and 40 percent of most specific disorders persisted over
one year, but fewer than ten percent of those with each disorder at baseline had the same
condition six years later. The percentage of affected cohort members with specific disorders
of either shoulder or elbow, namely, rotator cuff tendonitis or epicondylitis, increased during
the follow-up time periods.

Both specific and non-specific UEMSDs were more prevalent in those with higher self-
reported exposures to ergonomic stressors. It did not appear that overall intensity of
exposure influenced whether one differentially developed a specific or non-specific
UEMSD. Neither did it determine persistence of specific UEMSDs. Further analysis would
be needed to determine whether particular exposure profiles (e.g., heavy lifting, segmental
vibration) were associated with specific UEMSD prevalence or persistence in this cohort.

Several other studies have examined the prevalence of specific UEMSDs in factory workers
[Roquelaure, et al. 2002, Silverstein, et al. 1986, Bonde, et al. 2003, Kaergaard and
Andersen 2000, Leclerc, et al. 2001, Gorsche, et al. 1999, Descatha, et al. 2003]. The
prevalence ranges detailed in these studies are comparable to those found in the present
paper with the exception of CTS; the present study prevalence was less than ten percent in
all surveys, while other studies showed prevalences ranging from 14-22 percent. This is
likely due to our more stringent definition of the disorder. Our CTS definition required both
a classic or probable rating on the hand diagram [Katz and Stirrat 1990] and a positive
Phalen's test (with signs similar to that of the hand diagram).

At each follow-up survey, the probability of developing a specific disorder among NSDs
cases was more than twice that of non-cases. Subjects without specific syndromes had less
severe disorders at TO and were very likely to progress to more specific conditions over
time. Additionally, at baseline, worse symptoms and impairment in the specific disorders
coincided with their longer duration, which would be consistent with such a progression.

About one quarter of NSDs at TO progressed toward specific MSDs at 1-year follow-up.
This proportion was significantly higher than that among non-cases, in accordance with
results reported by Descatha et al. [2008]. This finding indicates that those with NSDs
should be considered at high risk of developing specific MSDs, possibly because they
represent mild early cases of such diseases [Sluiter, et al. 2000]. These individuals should be
closely monitored through hazard and medical surveillance, with exposure abatement or
other job accommodation as appropriate, to prevent any morbidity progression.

Examination of reasons for loss to follow-up at T2 suggests a possible Healthy Worker
Selection Effect (HWE) for several disorders, in particular radiating neck complaints and
CTS. This may have deflated our estimates of follow-up prevalence and persistence of these
disorders. It is possible that individuals with these syndromes were more highly
symptomatic or more disabled than those with other disorders, thus providing the impetus
for leaving work. However, further study would be necessary in order to confirm this
hypothesis. Rates of temporary illness/injury/disability and other permanent separation in
those with NSDs were comparable to those with most of the specific UEMSDs. Hence, it
seems unlikely that HWE would explain away our assessment of non-specific to specific
UEMSD progression.

A major strength of this study is the likely reliability (internal validity) of the physical
examination, as the same examiner was employed in each survey period. The syndromes
were defined through a matrix of physical examination findings and symptom reports that do
not necessarily translate directly to a physician's criteria when making a diagnosis. However,
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these epidemiologic case definitions are the closest approximation, based on attempts to
standardize UEMSD criteria for clinical diagnosis and epidemiologic case definitions
[Harrington, et al. 1998, Sluiter, et al. 2000]. The syndrome classifications were not based
on radiographic, laboratory or other instrumental objective findings. With the exception of
CTS, for which electrodiagnostic studies were not available in this study, these syndromes
do not have gold standards.

The definition of non-specific MSDs in this study is broader than non-specific diffuse
forearm pain as specified by Harrington et al [1998]. It is more closely aligned to that of
Sluiter et al [2000], where the existence of specific UEMSD diagnoses throughout the upper
extremity are ruled out.

Approximately 10-40 percent of UEMSDs persisted for the one year following baseline,
with lower rates of persistence for six years following initial case identification. Less than
ten percent of each disorder persisted from baseline into the sixth year. Data on persistence
of specific MSDs are scarce in the literature (in any occupational sector), although our
results appear comparable with those produced by other studies for CTS and epicondylitis
[Descatha, et al. 2003, Andersen, et al. 2003, Haahr and Andersen 2003]. A very wide range
of estimates (31-92%) has been reported for shoulder tendonitis in industrial settings
[Bonde, et al. 2003, Kaergaard and JH 2000, Silverstein, et al. 2006, Hagberg 1994].

More than one UEMSD was evident in the elbow or hand/wrist region of almost half of the
cohort members with such disorders. It is possible that this reflects lack of clinical precision
in our screening protocol and case definitions. On the other hand, the consensus case
definitions that were used may be deficient in describing the scope of UEMSD morbidity in
some individuals. Aublet-Cuvelier et al [2007] have described study subjects with UEMSDs
in multiple anatomical sites. Twenty-five percent of our baseline cohort members with
specific syndromes also exhibited these more broadly anatomical simultaneous UEMSDs.
Some clinicians diagnose multiple simultaneous UEMSDs; seventy-one percent of Maryland
workers compensation claimants reported that they had been given more than one upper
extremity diagnosis [Keogh, et al. 2000].

Much work remains to be done in classifying UEMSDs. Better classification could yield a
better understanding of the pathophysiology in such disorders. Our non-specific case
definition does not represent a single disease entity, but rather those cases that were not
readily classified on the basis of standard examination maneuvers. The combinations of
signs and symptoms observed in those individuals might shed further light on this large
proportion of upper extremity morbidity. Although controversial, exploratory factor analysis
and cluster analysis have been used to distinguish between pathological subtypes in
Alzheimer's disease [Armstrong and Wood 1994, Stopford, et al. 2007], systematic lupus
erythematosus [Jacobsen, et al. 1998], complex regional pain syndrome [Harden, et al. 1999,
Harden, et al. 2007], and other disorders. These methods applied to non-specific UEMSDs
might shed light on clinical subtypes in this arena.

Conclusion

The progression of non-specific to specific upper extremity musculoskeletal disorders in a
longitudinal cohort of automobile manufacturing workers over a six-year period was
apparent, particularly in the elbow and shoulder regions. Approximately two-thirds of
subjects with hand/wrist disorders met the criteria of more than one UEMSD in that
anatomical region. Standardization of case definitions and examination intervals is
warranted to ensure comparability of studies. This will result in improved understanding of
the course of UEMSDs in the workplace.
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Persistence of Specific UEMSDs (per 100 subjects)
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FIGURE 1.

Persistence of specific UEMSDs (per 100 subjects) between TO, T1, and T2.
Denominator¥ssubjects who met the same case definition for specific UEMSD type on the
specified previous occasion.
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Overlap of specific hand/wrist disorders at baseline (n%.111).
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Overall prevalence [% (n)] of specific UEMSDs in each survey. Automobile manufacturing workers, Detroit,

MI, USA, 1992-1998.

UEMSD type Baseline (T0) (n =1198) | 1-year follow-up (T1) (n=771) | 6-year follow-up (T2) (n = 506)
Carpal tunnel syndrome 2.2(27) 3.8 (29) 1.2 (6)

de Quervain's disease 8.7 (106) 6.9 (53) 5.3 (27)

Extensor tendonitis 7.3 (89) 5.3 (41) 4.4(22)

Flexor tendonitis 7.7 (94) 6.5 (50) 4.4 (22)

Lateral epicondylitis 3.3 (40) 3.5(27) 1.4(7)

Medial epicondylitis 2.2 (26) 3.1(24) 3.2 (16)

Radiating neck complaints | 2.4 (29) 3.9 (30) 4.1(21)

Rotator cuff tendonitis 12.0 (145) 11.1 (86) 9.3 (47)

Non-specific disorder 18.0 (214) 10.4 (80) 13.7 (69)
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Prevalence ratios (high exposure/low exposure®) at TO, T1 and T2

UEMSD type Prevalence ratio at TO (95% CI) | Prevalence Ratio at T1 (95% CI) | Prevalence Ratio at T2 (95% CI)
Carpal tunnel syndrome 2.1(0.8,5.2) 1.8(0.9,3.7) 3.7(0.4,31.3)

De Quervain's disease 1.3(0.9, 2.0) 2.0(1.1,3.8) 1.8(0.8,4.2)

Extensor tendonitis 15(1.0,2.4) 3.0(1.3,6.8) 6.6 (1.6, 28.3)

Flexor tendonitis 1.7 (1.1, 2.6) 2.5(1.2,5.0) 6.6 (1.6, 28.3)

Lateral epicondylitis 1.7 (0.9, 3.4) 2.7(1.1,6.7) 4.4(0.5, 36.4)

Medial epicondylitis 2.1(0.8,5.2) 2.3(0.9,5.8) 1.2 (0.4, 3.6)

Radiating neck complaints | 4.8 (1.5, 16.1) 2.6 (1.1,5.9) 2.2(0.8,6.0)

Rotator cuff tendonitis 1.4 (1.0, 2.0) 1.7 (1.1, 2.6) 1.8 (0.9, 3.3)

Non-specific disorder 15(1.2,2.0) 1.4(0.9,2.2) 1.1(0.7,1.8)

*
Low exposure: 0-12 exposure index score (see text for details)
High exposure: 13-25 exposure index score

95% CI: 95 percent confidence interval
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Table IV
Persistence of UEMSD at follow-up, by TO exposure status per 100 subjects with disorder
in exposure category” at TO (number of cases in parentheses)
Follow-up survey T1 Follow-up survey T2

UEMSD type Low exposure | High exposure | Low exposure | High exposure
Carpal tunnel syndrome 67 (4) 6 (1) 0 0
Flexor tendonitis 8(2) 30(8) 0 8 (5)
Extensor tendonitis 8(2) 27 (15) 0 9 (5)
DeQuervain's disease 18 (6) 25 (16) 3(1) 3(2)
Lateral epicondylitis 0 15 (4) 0 0
Medial epicondylitis 17 (1) 11(2) 0 0
Radiating neck complaints | 0 38 (8) 0 10 (2)
Rotator cuff tendonitis 33(14) 36 (32) 2(1) 7(6)

*
Low exposure: 0-12 exposure index score (see text for details)
High exposure: 13-25 exposure index score
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Percentage lost to follow-up at T2 due to temporary illness/injury/disability or other

Gold et al.
Table VI
permanent separation, by baseline UEMSD and exposure status *
UEMSD Type All exposures  Low Exposure  High exposure

Carpal tunnel syndrome
De Quervain's disease
H/w/f extensor tendonitis
H/wif flexor tendonitis
Lateral epicondylitis
Medial epicondylitis
Radiating neck complaints
Rotator cuff tendonitis
Non-specific disorder
Non-case

ALL

22.2
16.2
17.1
15.1
17.5
11.6
27.5
15.9
15.0

9.9
11.7

33.4
9.1
8.0
8.0

27.3

16.7
0.0

16.3

15.7
8.2

22.2
17.4
19.7
16.7
111

5.6
28.5
16.7
16.8
117

Low exposure: 0-12 exposure index score (see text for details)
High exposure: 13-25 exposure index score
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