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Abstract
Objectives The long-term prognosis for neck-shoulder
pain and disorders and the impact of shoulder exposure
among former sewing machine operators were
investigated in a 14-year follow-up study.
Methods Information on neck-shoulder pain and
disorders was collected by questionnaire and clinical
examination at baseline in 243 female sewing machine
operators and by questionnaire 14 years later. During
follow-up, information on comorbidity and job exposures
was obtained from registers and by linking registerbased D-ISCO 88 codes with a job exposure matrix.
Logistic regression analyses were performed to examine
associations between neck-shoulder pain and disorders
at baseline and neck-shoulder pain and physical
functioning at follow-up.
Results We found an association between neckshoulder disorders at baseline and neck-shoulder pain
at follow-up (OR 5.9;95% CI 1.9 to 17.7), and between
neck-shoulder pain at baseline and neck-shoulder pain
at follow-up (OR 8.2;95% CI 3.5 to 19.2). Associations
between neck-shoulder disorders and pain at baseline
and limited physical functioning at follow-up had ORs
of 5.0 (95% CI 1.5 to 16.1) and 2.2 (95% CI 1.1 to
4.6), respectively. In women still working in 2008, the
association between neck-shoulder pain in 1994 and in
2008 seemed to be stronger for those in jobs with high
job shoulder exposure.
Conclusions The results suggest a long-term adverse
prognosis for neck-shoulder pain. High job shoulder
exposure can worsen this prognosis for those who
continue working. This knowledge could influence the
counselling given to similar workers and emphasises the
need to prevent neck-shoulder pain.
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There is a high prevalence of pain and disorders
of the shoulder and neck. Non-specific shoulder
and neck pain has been found in 6.5%–12% of
the general population.1 2 However, lower and
higher prevalences have been reported, probably
due to differences in study populations and case
definitions, for example,3 4 some studies include
findings from physical examination, while others
use only patient-reported symptoms. Research on
occupational mechanical risk factors has revealed
increased neck-shoulder pain in jobs with mechanical exposures such as repetitive movements, high
force, arm-elevation and hand-arm-vibration.4–6
The short-term prognosis for neck-shoulder pain
and disorders has been quite well studied even

What this paper adds
►► Neck-shoulder pain is very prevalent among

sewing machine operators, and symptoms may
last for several years, although some workers
recover from the condition more quickly.
►► Knowledge of the long-term prognosis of neckshoulder pain is limited.
►► This study reveals an association between
neck-shoulder pain and disorders at baseline
and neck-shoulder pain 14 years later after
employment in the textile industry has ceased.
►► High occupational shoulder exposure worsened
the prognosis for neck-shoulder pain in those
who continued to work.
►► These results highlight the importance of the
prevention of neck-shoulder pain at work.

though the results are relatively heterogeneous.
Some patients recover in the first few years, while
others continue to report pain.3 7–9 The long-term
prognosis for neck-shoulder pain and disorders is
less well studied as only a few studies have more
than 3 years of follow-up,10–15 and the populations
and outcome measures used have been relatively
heterogeneous. Prevention strategies, optimisation
of treatment and counselling are required if pain
and/or disorders persist for a decade or longer.
A previous study on neck-shoulder pain and
disorders among 243 female sewing machine
operators found a 34.7% prevalence of moderate/
severe self-reported neck-shoulder pain. A clinically verified neck-shoulder disorder (rotator cuff
tendinitis and/or neck-shoulder pain with pressure
tenderness), based on a combination of self-reported pain and a clinical examination, was found
in 16.8% of the cohort.6 In a control group with
varied non-repetitive work, approximately 11%
had a neck-shoulder disorder. In a follow-up of this
cohort 1–2 years later, 12 out of 28 (42.9%) had
recovered from their neck-shoulder disorder.6 The
current study is a long-term follow-up of this group
of sewing machine operators. In the late 1990s,
most of the Danish textile industry was outsourced
to other countries, and the plants where study
participants worked closed down around 1996. No
follow-up investigations on neck-shoulder pain were
conducted in these workers after they had lost their
jobs, despite the fact that the textile industry generates many compensation claims for neck-shoulder
disorders. The prognosis for neck-shoulder pain
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Methods
Study design

The study was a 14-year follow-up study of 243 female sewing
machine operators. Baseline information on neck-shoulder
pain and disorders was collected in 1994 in an earlier study.6
The sewing machine operators were a subgroup within a large
Danish project initiated in 1994 (Project on Research and Intervention in Monotonous work, PRIM) to investigate the physical
and psychological effects of monotonous, repetitive work.6 22–25
The women were recruited from three Danish textile companies and were included if they had no inflammatory rheumatic
disorders or trauma-induced disorders. Of 259 sewing machine
operators invited, 243 agreed to participate. They filled in a
questionnaire on current musculoskeletal pain and demographic
details and underwent a standardised clinical examination of the
neck, shoulders and arms. The information used in this study
was collected from a follow-up questionnaire on neck-shoulder
pain and physical functioning administered in 2008. Questionnaire data from a short-term follow-up investigation in 1995–
19976 are included in our analysis of pain fluctuation. In 1994,
all participants worked as sewing machine operators but lost
their jobs due to outsourcing around 1996.

Baseline: neck-shoulder pain and disorders in 1994

We wanted to study the prognosis for neck-shoulder pain
and disorders identified in 1994. The questionnaire on neckshoulder pain has been described previously6 and was a modified form of a questionnaire developed by Von Korff et al.26 It
comprised a set of four questions for each of eight body regions;
the results for the neck, right shoulder and left shoulder were
used in this study. The four questions asked for symptoms during
the last 3 months: (1) worst complaints, (2) average complaints,
(3) reduced activity due to complaint, and (4) worst complaint
during the last 7 days. The participants marked the severity of
complaints on a 0–9 scale, with 0 points meaning no complaints,
and 9 points the worst possible pain. A total score of self-reported
complaints for all three anatomical regions was calculated, giving

a range of scores from 0 to 108. Similar to the previous studies
in this cohort,6 this combined score was dichotomised into <24
points for cases of non/mild pain and ≥24 points for cases of
moderate/severe pain.
The clinical examinations were conducted by trained physicians and included a test for signs of subacromial impingement
syndrome,27 resisted abduction, and palpation for tenderness.
Cases of clinically verified neck-shoulder disorders (ie, rotator
cuff tendinitis and neck-shoulder pain with pressure tenderness)
were identified from a combination of findings from clinical
examination and the complaint score. Those conducting the
clinical examination were blinded for complaint scores. In this
paper, neck-shoulder pain refers to self-reported neck-shoulder
pain, while neck-shoulder disorder refers to clinically verified
neck-shoulder disorder. For analyses on pain in the neck, right
shoulder and left shoulder, we used a cut-off of ≥12 points for
cases, as this was used in the previous study.6

Outcome: neck-shoulder pain and physical functioning in
2008

In 2008, a questionnaire was posted to the former sewing
machine operators. It included the same questions on musculoskeletal pain used in the three first data collections from 1994
to 1997 and an additional 10 questions on physical functioning
from the SF-36. Each question on physical functioning had three
possible responses: ‘Yes, limited a lot’ (0 points), ‘Yes, limited
a little’ (50 points), and ‘No, not limited at all’ (100 points).
The RAND 36-item Health Survey 1.0 instrument28 was used to
calculate the score. According to this instrument, a missing value
is left out, and the estimated score for that person is the average
of the remaining and answered questions. If less than five questions were answered, we excluded the person from the analysis
of physical functioning (six persons). The resulting average of
the answers was dichotomised at 85 points (the median) for
logistic regression analysis. We used this high level for dichotomization because the 10 items cover different kinds of physical
functioning, and we wished to take all limitations in physical
functioning into account.
Data from the 1995 and 1997 questionnaires were included
so we could determine fluctuations in neck-shoulder pain. Due
to a high number of non-responders, we decided to use only the
1997 questionnaire, with any data missing in that questionnaire
replaced with data from the 1995 questionnaire, which resulted
in an overall response rate of 88% for 1995–1997.

Other variables

Comorbidity was defined by ICD-10 codes for diseases included
in Charlson’s Comorbidity Index,29 and was calculated using
data from the Danish National Patient Registry on contacts with
hospitals in 1994–2008.30 The participants were dichotomised
on whether or not they had any comorbidity during 1994–2008.
We used a recently developed job exposure matrix (The Shoulder
JEM)5 31 32 to estimate job shoulder exposure in 1994–2008. The
JEM classifies 2042 occupational titles in the Danish version of the
International Standard Classification of Occupations (D-ISCO 88)
into 172 homogeneous shoulder exposure groups. Job exposure
in the 172 groups was rated by five occupational health physicians
and expressed as a total shoulder load variable, combining forceful
shoulder exertions during a full workday, hours per day with
upper-arm elevation >90°, repetitive shoulder movements and
hand-arm vibrations.5 31 For each year during follow-up, the total
shoulder load was estimated by combining The Shoulder JEM with
year-by-year D-ISCO 88 codes for each participant. D-ISCO 88
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is an important public health concern as it is related to physical limitations16 17 and can decrease participation in the labour
market.18–20 Knowledge of this issue is valuable for the career
guidance of such patients in clinical and occupational settings.
Findings on occupational exposure relating to the prognosis of
neck-shoulder pain are not completely consistent. One systematic review on prognostic factors in patients with shoulder pain
concluded that studies were inconclusive regarding the impact of
physical workload on prognosis,21 while another review on prognostic factors for arm, shoulder and neck complaints also found
studies to be inconclusive regarding ergonomic risk factors at
work.8 A 6-year follow-up study of 149 sewing machine operators found that neck symptoms had disappeared in 29% of those
who had continued as sewing machine operators and in 57% of
those who had obtained other employment. Similar results were
found for shoulder symptoms.15
The aim of this study was to investigate the long-term prognosis for neck-shoulder pain and disorders in terms of neckshoulder pain and physical functioning 14 years after initial
assessment in a group of female sewing machine operators.
The women left the textile industry during follow-up, and we
evaluated whether their symptoms had ceased or persisted, and
studied the effects of occupational shoulder exposure while
adjusting for age, comorbidity and the number of transitions
between different income types.

Workplace

Statistical analyses

The associations between neck-shoulder pain and disorders in
1994 and outcomes in 2008 were analysed using logistic regression analysis adjusting for comorbidity,35 number of transitions
between different income types and age squared because associations between age and neck-shoulder pain have previously been
found.36 We also performed analyses on the specific prognosis
for the separate anatomical regions.
To investigate the effect of job shoulder exposure, we repeated
the analysis of the prognosis for neck-shoulder pain, stratified
on low versus high cumulative job exposure. There were too
few cases for to make this analysis on neck-shoulder disorders.
We repeated the analysis on the subgroup still working in 2008.
Statistical analyses were performed with STATA 14.1 (StataCorp
LP, College Station, Texas, USA).

Results
Responders and non-responders

A flow chart is presented in figure 1, and descriptive data for
the entire cohort in table 1. There were no striking differences
between responders and non-responders in 2008 in terms of
age, prevalence of neck-shoulder pain and disorders in 1994,
seniority in the textile industry or characteristics of working life
during follow-up. Comorbidity seemed to be more pronounced
among non-responders, who also tended to have lower cumulative job shoulder exposure scores.

The course of neck-shoulder pain

At baseline, 34.7% (95% CI 28.7 to 41.1) of the 243 participating
women had moderate/severe neck-shoulder pain and 16.8%
92

(95% CI 12.3 to 22.2) had a clinically verified neck-shoulder
disorder. At the 2008 follow-up, 49.0% (95% CI 40.7 to 57.3)
of the 149 responders had moderate/severe neck-shoulder pain.
The median physical functioning score in 2008 was 85, with
lower and upper quartiles of 70 and 95, respectively.
Five (21.7%) of those with a clinically verified disorder and 11
(22.0%) of those with self-reported neck-shoulder pain reported
none/mild pain in 2008. Supplementary figure 1 shows the
changes between pain status, that is, between moderate/severe
and none/mild neck-shoulder pain in 1994, in either 1995 or
1997, and in 2008. Only data from the participants with data at
all three time points are included. The status of 51 (40%) of the
participants changed at least once, while the status of 77 (60%)
remained unchanged, of whom 25 had moderate/severe pain and
52 had none/mild pain at each time point.

Associations for neck-shoulder prognosis

Table 2 shows results from the univariate and multivariate
logistic regression analyses. The adjusted ORs between neckshoulder pain and disorders in 1994 and moderate/severe neckshoulder pain in 2008 were 5.9 (95% CI 1.9 to 17.7) and 8.2
(95% CI 3.5 to 19.2), respectively. Significant associations were
also found between neck-shoulder pain and disorder in 1994
and low physical functioning in 2008 with ORs of 5.0 (95% CI
1.5 to 16.1) and 2.2 (95% CI 1.1 to 4.6), respectively.
For the separate anatomical regions, the adjusted OR for the
association between neck-pain in 1994 and in 2008 was 3.4
(95% CI 1.6 to 7.4). Correspondingly, for right and left shoulder
pain, the ORs were 7.1 (95% CI 2.8 to 18.1) and 2.9 (95% CI
1.3 to 6.5).

Job shoulder exposure

The mean cumulative job shoulder exposure during the 14 years
of follow-up was 29.3 points (table 1) and had a normal distribution with SD 17.5 points and range 0–84.7 points. Working as
sewing machine operator from 1994 to 2008 would have accumulated 35.8 points of job exposure. For comparison, 14 years
of slaughter house work would accumulate 109.7 points.
Estimates for neck-shoulder pain prognosis stratified on low
and high job exposure are shown in table 3. For neck-shoulder
pain in 2008, there was no significant difference between those
with low versus high job exposure, although the group with low
exposure had the highest OR of 12.0 (95% CI 3.2 to 44.4) versus
an OR of 9.1 (95% CI 2.4 to 34.0) for the high-exposure-group.
This result was reversed when the analysis was carried out only
on those still working in 2008, so the group with low exposure
had an OR of 11.5 (95% CI 0.6 to 217.6) versus an OR of 20.8
(95% CI 3.5 to 122.8) for the high-exposure group. The ORs
for low physical functioning were very similar in the low- and
high-exposure groups.

Discussion
Key results

Only a few of the women with neck-shoulder pain or disorders
in 1994 had recovered in 2008 even though they had all left
their jobs in the original textile companies. Indeed, the prevalence of neck-shoulder pain had increased. After adjustment for
potential confounders, both earlier neck-shoulder pain and clinically verified neck-shoulder disorders were associated with neckshoulder pain and limited physical functioning in 2008. Hence,
neck-shoulder pain seemed to have a long-term adverse prognosis. High occupational shoulder exposure during follow-up
may have worsened the prognosis in those still working in 2008.
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codes and data on hours worked per week were obtained from the
Employment Classification Module (ECM) at Statistics Denmark.
For years with incomplete or missing D-ISCO 88 codes, shoulder
load exposure was set as the mean of the other years. Using information on employment status from the ECM, we adjusted estimates for part-time work and replaced estimated exposure with
zero for years outside the labour market. Yearly exposures were
summed to obtain the cumulative exposure during the 14 years
of follow-up. Total shoulder load had scores of between 0 and 10
for each year, giving a cumulative total shoulder load of 0–140
points, which was dichotomised at 30 points, close to the mean.
This dichotomization was hence based on the distribution in the
study cohort and allocated work as a sewing machine operator in
the high-exposure group. Further details on The Shoulder JEM
are available elsewhere.5 31 32
From the Danish DREAM database,33 we retrieved information on work status, health-related benefits and number of
transitions between different income types in 1994–2008. This
database contains weekly information on each person’s transfer
payments, which were grouped into five different types: (1)
working, (2) education/leave-of-absence/maternity leave, (3)
unemployment, (4) health-related benefits, and (5) voluntary early retirement/public retirement pension/death/emigration. The number of transitions between these income types
was counted and used as a variable in the regression analysis
as a proxy for unstable work participation. This covariate was
included because a high number of transitions might indicate
a psychosocial burden which could influence musculoskeletal
pain.4 The number of transitions was divided into tertiles for the
analyses. Finally, we obtained information on age from the baseline questionnaire. We used Danish civil registration numbers
(CPR)34 for extracting data for the study population from the
registers.

Workplace

Strengths and limitations

The strengths of this follow-up study were the registry-based
information on variables and the homogeneous study population, for example, the sewing machine operators had similar
socioeconomic backgrounds and were all women.
A previous validation study of the questionnaire showed sensitivities of 90% and 67% at baseline for the detection of the clinical signs of rotator cuff tendinitis and neck-shoulder pain with
pressure tenderness, respectively. In a follow-up examination
1 year later, a similar cross-sectional calculation found the same
level of sensitivity, and specificity of 0.68–0.84.22 The reliability
of the questionnaire was tested by Brauer in 2002, who found
that participant recall of pain in the last 3 months was in good
to excellent agreement with weekly reporting of pain during the

same 3 months. Reproducibility of the questionnaire showed
kappa coefficients of 0.44–0.91.37
If neck-shoulder pain is fluctuating, the 3-month period of
pain used in the questionnaire could be too short to identify
those with the most severe and disabling pain. It may have been
useful if pain and disorders had been measured several times
during the same year.
The relatively large loss to follow-up in 2008 was within our
expectations considering the very long follow-up period. There was
no difference in neck-shoulder pain and most other characteristics
between responders and non-responders, although comorbidity
and lower job shoulder exposure seemed to be more prevalent
among non-responders, suggesting our selection of patients may
have discriminated against participants with other diseases.
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Figure 1 Flow chart of participation.

Workplace

1994

2008

All
(n=243*)

None/mild neckshoulder pain
(n=156*)

Moderate/severe
neck-shoulder pain All responders
(n=82*)
(n=149*)

Moderate/severe
None/mild neck- neck-shoulder
shoulder pain
pain
(n=76*)
(n=73*)

Non-responders
(n=94*)

Age 1994, mean±SD

38.3±10.4

36.9±10.6

41.2±9.5

38.1±9.8

38.1±10.8

38.2±8.7

38.5±11.3

Seniority** (years), quartiles

4.5, 12, 20

5, 10, 17

6, 15, 24

6, 12, 20

4, 10, 17

7, 13, 23

3, 10, 20

Neck-shoulder disorder 1994,
proportion (95% CI)

16.8%
(12.3 to 22.2)

<1%

47.6%
(36.4 to 58.9)

15.6%
(10.2 to 22.5)

6.6%
(2.2 to 14.7)

25.4%
(15.8 to 37.1)

18.7%
(11.3 to 28.2)

–

–

33.8%
(26.2 to 42.0)

14.5%
(7.5 to 24.4)

54.2%
(42.0 to 66.0)

36.3%
(26.4 to 47.0)

Moderate/severe neck-shoulder 34.7%
pain 1994, proportion (95% CI) (28.7 to 41.1)
Comorbidity 1994–2008†,
proportion (95% CI)

15.7%
(11.4 to 20.9)

13.5%
(8.5 to 19.8)

20.7%
(12.6 to 31.1)

11.4%
(6.8 to 17.6)

7.9%
(3.0 to 16.4)

15.1%
(7.8 to 25.4)

22.6%
(14.6 to 32.4)

Job exposure 1994–2008‡,
mean (95% CI)

29.3
(27.1 to 31.6)

31.2
(28.5 to 34.0)

25.3
(21.6 to 29.0)

30.9
(28.2 to 33.7)

31.1
(27.5 to 34.8)

30.7
(26.5 to 34.9)

26.8
(23.0 to 30.6)

Transitions 1994–2008¶,
quartiles

15, 24, 36

15, 27, 38

12, 20, 33

15, 26, 38

15, 27, 39

15, 25, 34

14, 22, 34

Working

50.4%
(44.0 to 56.9)

54.5%
(46.3 to 62.5)

40.2%
(29.6 to 51.7)

52.3%
(44.0 to 60.6)

61.8%
(50.0 to 72.8)

42.5%
(31.0 to 54.6)

47.3%
(36.9 to 57.9)

Receiving health-related
benefits

20.7%
(15.7 to 26.3)

15.4%
(10.1 to 22.0)

31.7%
(21.9 to 42.9)

20.8%
(14.6 to 28.2)

6.6%
(2.2 to 14.7)

35.6%
(24.7 to 47.7)

20.4%
(12.8 to 30.1)

Withdrawn from labour market 23.6%
(18.4 to 29.4)

21.8%
(15.6 to 29.1)

28.0%
(18.7 to 39.1)

21.5%
(15.2 to 28.9)

25.0%
(15.8 to 36.3)

17.8%
(9.8 to 28.5)

26.9%
(18.2 to 37.1)

Work status 2008¶¶,
proportion (95% CI)

*Missing information for a few persons in some rows. Number of responders in 2008 refers to those with information on neck-shoulder pain. **Years as sewing machine
operator until 1994. †Proportions of participants who had a Charlson’s comorbidity in 1994–2008. ‡The cumulative total shoulder score from job exposure 1994–2008 rated on
a 0–10 scale for each year. ¶Transitions between different income types in 1994–2008, from the DREAM registry. ¶¶Work status in week number 45 in 2008, from the DREAM
registry.

To adjust for comorbidity, data on contacts with hospitals for
diseases included in Charlson’s Comorbidity Index were used.
We did not distinguish between severity and number of contacts,
but severity is indirectly taken into account in the index as only
the most severe diseases are included. Charlson’s Comorbidity
Index has been proven to be a useful measure and has prediction validity for events like mortality and disability.35 It does not
include musculoskeletal diseases, which would also have been
inappropriate in the context of this study because they could be
related to the outcome.
To investigate whether the number of transitions between
different income types had an impact on pain in 2008, we
included a variable covering the number of transitions between
1994 and 2008, but it did not effect the results of the multivariate analysis.
The JEM used in this study allowed detailed calculation of
job exposures during the entire follow-up period. The total
shoulder load was based on expert ratings for each job group in
the JEM, which has shown high predictive validity in previous
studies and has been validated against direct technical measurements.5 31 32 Registration of D-ISCO 88 codes for information
on jobs is likely superior to self-reported information. Further
strengths and limitations of using JEMs have previously been
discussed.38 In this study we investigated the prognosis for neckshoulder pain, but the JEM only included assessment of shoulder
exposure. Exposure of the shoulder could imply exposure of the
neck, but an assessment of both neck and shoulder exposure
would have been more appropriate.
The analyses on effect modification by job exposure should
be interpreted very cautiously as the study was not scaled for
subgroup analyses.
94

Interpretation
A high prevalence of neck-shoulder pain as well as decreased
physical functioning among many of the women was found in
2008, as well as associations between neck-shoulder pain in
1994 and in 2008. This might be due to the persistence of pain
and disorders acquired in the job of sewing machine operator
at baseline. If so, it suggests that work-related neck-shoulder
pain is an extremely long-term complaint. Perhaps an increased
propensity to musculoskeletal pain and individual perception
and reporting of pain could explain some of the association. The
finding of an association with pain 14 years after initial assessment supports the view that longitudinal studies on the course
of neck-shoulder pain should include several years of follow-up.3
Some 22% of the women in our study had recovered at
follow-up. One study of patients with sick leave due to neck/
shoulder diagnoses found that only 4% had fully recovered at
12-year follow-up, with 50% still reporting daily discomfort.13
Other studies on the general long-term prognosis for neckshoulder pain have found recovery rates of 36%–68% after 5–6
years of follow-up.10 12 A previous study among sewing machine
operators found that 57% of those who no longer worked in
the textile industry had no neck symptoms 6 years after initial
assessment; results for shoulder symptoms were similar but not
further specified. However, the results from that study may have
been affected by selection bias as those unemployed at follow-up
were excluded.15 Furthermore, comparison between studies on
the long-term prognosis of neck-shoulder pain is complicated by
differences in populations and outcome measures.
In our study, 40% of those with available data changed their
pain status at least once, while 60% did not, although we do
not know if there were fluctuations at other time points.
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Table 1 Characteristics of the entire study cohort and subgroups: pain groups in 1994, all responders in 2008, pain groups in 2008 and nonresponders in 2008

Workplace

Univariate
Variables

Categories

Multivariate*

OR

95% CI

OR

95% CI

Absence, n=124

1

Ref.

1

Ref.

Presence, n=23

4.8

1.7 to 13.8

5.9

1.9 to 17.7

No comorbidity, n=130

1

Ref.

1

Ref.

≥1 comorbidity, n=17

2.1

0.7 to 5.9

3.5

1.0 to 11.4

0.9

0.9 to 1.0

0.9

0.9 to 1.0

0 to ≤17 transitions, n=46

1

Ref.

1

Ref.

>17 to ≤31 transitions, n=46

1.2

0.5 to 2.8

1.4

0.6 to 3.4

>31 transitions, n=55

0.8

0.3 to 1.6

0.7

0.3 to 1.6

None/mild pain, n=98

1

Ref.

1

Ref.

Moderate/severe pain, n=50

7.0

3.2 to 15.4

8.2

3.5 to 19.2

No comorbidity, n=131

1

Ref.

1

Ref.

≥1 comorbidity, n=17

2.1

0.7 to 5.9

3.2

0.9 to 11.4

0.9

0.9 to 1.0

0.9

0.9 to 1.0

0 to ≤17 transitions, n=46

1

Ref.

1

Ref.

>17 to ≤31 transitions, n=46

1.2

0.5 to 2.8

1.1

0.5 to 2.9

>31 transitions, n=56

0.8

0.3 to 1.6

0.7

0.3 to 1.6

Absence, n=132

1

Ref.

1

Ref.

Presence, n=23

5.5

1.8 to 17.1

5.0

1.5 to 16.1

No comorbidity, n=134

1

Ref.

1

Ref.

≥1 comorbidity, n=21

7.1

2.0 to 25.1

4.6

1.2 to 17.1

1.0

1.0 to 1.0

1.0

1.0 to 1.0

0 to ≤17 transitions, n=49

1

Ref.

1

Ref.

>17 to ≤31 transitions, n=49

0.9

0.4 to 2.0

1.2

0.5 to 3.0

>31 transitions, n=57

1.7

0.8 to 3.7

2.4

1.0 to 5.9

None/mild pain, n=103

1

Ref.

1

Ref.

Moderate/severe pain, n=53

2.5

1.3 to 5.0

2.2

1.1 to 4.6

No comorbidity, n=135

1

Ref.

1

Ref.

≥1 comorbidity, n=21

7.1

2.0 to 25.1

4.5

1.2 to 16.6

1.0

1.0 to 1.0

1.0

1.0 to 1.0

0 to ≤17 transitions, n=49

1

Ref.

1

Ref.

>17 to ≤31 transitions, n=49

0.5

0.1 to 1.8

1.0

0.4 to 2.5

>31 transitions, n=58

0.7

0.2 to 2.2

2.1

0.9 to 4.9

Moderate/severe neck-shoulder pain 2008
A
 Neck-shoulder disorder 1994
 Comorbidity 1994–2008
 Age, squared
 Number of transitions between
income types 1994–2008
B
 Neck-shoulder pain 1994
 Comorbidity 1994–2008
 Age, squared
 Number of transitions between
income types 1994–2008
Low physical functioning 2008
C
 Neck-shoulder disorder 1994
 Comorbidity 1994–2008
 Age, squared
 Number of transitions between
income types 1994–2008
D
 Neck-shoulder pain 1994
 Comorbidity 1994–2008
 Age, squared
 Number of transitions between
income types 1994–2008

*Adjusted for age squared, comorbidity 1994–2008 and number of transitions between different income types 1994–2008.

Neck-shoulder pain has previously been described as fluctuating
,3 6 as seen in 40% of our participants, while 60% seemed to
have a more stable condition. If fluctuation is a characteristic
of neck-shoulder pain, this will be of importance in research on
prognosis as well as in clinical practice.
The more specific definition of neck-shoulder disorders based
on clinical examination and self-reported pain did not show a
stronger association with neck-shoulder pain or physical functioning at follow-up than neck-shoulder pain based only on
self-reported pain. This suggests that the broader definition of
neck-shoulder disorders did not improve pain prediction, which
is in line with previous findings.39
There were also significant associations between other
anatomical regions and pain in 1994 and in 2008. The OR for

the right shoulder seemed to be higher than for the left shoulder,
but there was no difference between the neck and the shoulders.
The mean cumulative job exposure during the 14 years from
1994 to 2008 was 29.3 points with a range of 0–84.7 points.
The mean job exposure was therefore lower than if the women
had continued as sewing machine operators during the entire
follow-up period, which would have been 35.8 points. However,
a fraction of the women had higher exposure than if they had
continued in the textile industry, as they were employed, for
example, in laundry work, slaughter house work and other
industrial jobs. A more detailed description of their work participation is available in another article.20
We used the JEM on occupational shoulder exposure to
examine if exposure to mechanical risk factors changed the
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Table 2 Univariate and adjusted ORs from the regression analyses for the following associations: (A) neck-shoulder disorders in 1994 and neckshoulder pain in 2008, (B) neck-shoulder pain in 1994 and neck-shoulder pain in 2008, (C) neck-shoulder disorders in 1994 and physical functioning
in 2008, and (D) neck-shoulder pain in 1994 and physical functioning in 2008

Workplace

Low job exposure*
Variables

Categories

Moderate/severe neck-shoulder pain 2008
 Neck-shoulder pain 1994

High job exposure*
95% CI

n=75

OR

95% CI

n=72

None/mild pain

1

Ref.

1

Ref.

Moderate/severe pain

12.0

3.2 to 44.4

9.1

2.4 to 34.0

Low physical functioning 2008
 Neck-shoulder pain 1994

OR

n=80

n=72

None/mild pain

1

Ref.

1

Ref.

Moderate/severe pain

2.2

0.7 to 6.4

1.9

0.6 to 5.8

 Analysis for effect modification only on those still working in 2008 (n=74)
Moderate/severe neck-shoulder pain 2008
 Neck-shoulder pain 1994

n=24
1

Ref.

1

Ref.

Moderate/severe pain

11.5

0.6 to 217.6

20.8

3.5 to 122.8

Low physical functioning 2008
 Neck-shoulder pain 1994

n=50

None/mild pain

n=24

n=48

None/mild pain

1

Ref.

1

Ref.

Moderate/severe pain

1.5

0.2 to 13.0

1.5

0.4 to 6.4

The lower part of the table presents this analysis for the subgroup still working in 2008.
*Adjusted for age squared, comorbidity 1994–2008 and number of transitions between different income types 1994–2008.

prognosis for neck-shoulder pain, thereby allowing it to be
modified. The results of the analysis on effect modification of
job exposure revealed no significant differences between those
with high versus low cumulative job exposure. For the group
with low job exposure, the OR for the association between pain
in 1994 and pain in 2008 was slightly higher than for the group
with high exposure. However, the highest OR was seen in the
group with high exposure when those who had stopped working
before 2008 were excluded from subanalysis on the assumption
that individuals with the worst prognosis had stopped working20
and would therefore not have accumulated much job exposure.
Our interpretation of these results, remembering the very high
insecurity of the estimates, was that high job exposure could
worsen the prognosis for neck-shoulder pain in the group who
were still working.

Generalisability

Our results are generalisable to groups of female workers who
have been exposed to risk factors for neck-shoulder pain in
former jobs, such as slaughter house workers, cleaners, postal
workers and nurses’ aides.31
Patients with musculoskeletal complaints consulting occupational physicians are often advised to continue to work despite
their pain, even though they may be exposed to risk factors.40
The women in this study were forced to stop working in the
textile companies, but this did not result in cessation of their
neck-shoulder pain. However, shoulder exposures in later jobs
may have worsened the prognosis for some of the women.
The results call for attention to be given to the long-term
prognosis of neck-shoulder pain and for methods to prevent
the development of chronic pain. This long-term prognosis for
neck-shoulder pain should be considered when devising rehabilitation programmes and delivering suitable advice for this group
of patients and workers. There are various rehabilitation possibilities, including adjustment of ergonomics at the workplace,
transferal to alternative duties, and exercises,40 but the intervention strategy should be based on research concerning effect on
the long-term outcome and have a long-term perspective.
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