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Abstract
To inform case definition for neck/shoulder pain in epidemiological research, we compared levels of disability, patterns of
association, and prognosis for pain that was limited to the neck or shoulders (LNSP) and more generalised musculoskeletal
pain that involved the neck or shoulder(s) (GPNS). Baseline data on musculoskeletal pain, disability, and potential correlates
were collected by questionnaire from 12,195 workers in 47 occupational groups (mostly office workers, nurses, and
manual workers) in 18 countries (response rate 5 70%). Continuing pain after a mean interval of 14 months was ascertained
through a follow-up questionnaire in 9150 workers from 45 occupational groups. Associations with personal and
occupational factors were assessed by Poisson regression and summarised by prevalence rate ratios (PRRs). The 1-month
prevalence of GPNS at baseline was much greater than that of LNSP (35.1% vs 5.6%), and it tended to be more troublesome
and disabling. Unlike LNSP, the prevalence of GPNS increased with age. Moreover, it showed significantly stronger
associations with somatising tendency (PRR 1.6 vs 1.3) and poor mental health (PRR 1.3 vs 1.1); greater variation between the
occupational groups studied (prevalence ranging from 0% to 67.6%) that correlated poorly with the variation in LNSP; and
was more persistent at follow-up (72.1% vs 61.7%). Our findings highlight important epidemiological distinctions between
subcategories of neck/shoulder pain. In future epidemiological research that bases case definitions on symptoms, it would be
useful to distinguish pain that is localised to the neck or shoulder frommore generalised pain that happens to involve the neck/
shoulder region.
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1. Introduction

Pain in the neck and/or shoulder(s) is a common problem in
people of working age and an important cause of disability. Like
other regional pain, it may arise from identifiable musculoskeletal
pathology—for example, cervical spondylitis or subacromial
bursitis. However, the relationship of such abnormalities to
symptoms is imperfect,17 and their occurrence in associationwith
pain does not necessarily imply that they are responsible for it.
Furthermore, some modes of investigation that might be used to
detect relevant pathology, in particular, magnetic resonance
imaging, are relatively expensive and not readily applicable in
large surveys. Most epidemiological studies of neck and shoulder
pain have therefore defined cases by the occurrence and
characteristics of symptoms. Moreover, because neck/shoulder
pain can be difficult for patients to localise precisely and

commonly extends across both the neck and shoulders, it has
often been treated as a single diagnostic entity. Using this
approach, it has been linked with occupational physical activities
such as manual materials handling,20 awkward postures,2,20,24

and use of computers28; psychological factors such as low
mood8 and tendency to somatise15; and various psychosocial
aspects of work.16,21,24

The merits of aggregating all pain in the neck and shoulder
region will depend on whether there are identifiable subsets of
cases that differ importantly in their causes, prognosis, or
response to treatment.4 For example, pain in the neck/shoulder
is often accompanied by pain at other anatomical sites.1,13,14,25

Pain that is localised only to the neck or shoulder might be more
reflective of local pathology, whereas some psychological factors
might show stronger associations with pain, which, although
involving the neck or shoulder, is more widespread. If such

1028 L.M.M. Sarquis et al.·157 (2016) 1028–1036 PAIN®



distinctions occur, then associations with causes and effects of
treatment may be diluted when all cases are aggregated.

The Cultural and Psychological Influences on Disability (CUPID)
study is a large international investigation in which information
aboutmusculoskeletal pain, associateddisability, andpotential risk
factors was collected from workers employed in 47 occupational
groups distributed across 18 countries.5 To explore whether there
are differences between subcategories of neck/shoulder pain in
associations and/or prognosis, we analysed data from the CUPID
study, focusing in particular on pain that was limited to the neck or
shoulder as comparedwithmore generalisedmusculoskeletal pain
that involved the neck or shoulder but also affected other
anatomical sites. As well as comparing associations with de-
mographic, physical, psychological, and psychosocial factors, we
examined differences between the subcategories of pain in their
relative prevalence by occupational group.

2. Methods

During 2006 to 2011, baseline information was collected by
questionnaire from 47 occupational groups in 18 countries.
Participants were aged 20 to 59 years and had been employed in
their current job for at least 12 months. The occupational groups
fell into 3 broad categories—nurses, office workers, and other
workers (mostly performingmanual tasks with their arms). Inmost
groups, potentially eligible subjects were identified from employ-
ers’ records, in some cases with random sampling to achieve the
desired sample size (at least 200 per group if possible). The
number of participants by group (mean response rate 5 70%,
response rate .80% in 33 of the 47 groups) varied from 92 to
1018, giving a total sample size of 12,426.

The questionnaire, which was completed either by self-
administration or at interview, was originally drafted in English

and then translated into local languages where necessary, with
independent back-translation to ensure accuracy. Among other
things, it covered demographic characteristics (sex and age),
occupational activities (in an average working day), psychosocial
aspects of work, somatising tendency, mental health, beliefs
about arm pain, and experience of musculoskeletal pain and
associated disability.

Somatising tendency was assessed through questions taken
from the Brief Symptom Inventory9 and was classified according
to the number of symptoms from a total of five (faintness or
dizziness, pains in the heart or chest, nausea or upset stomach,
trouble getting breath, and hot or cold spells) that had been at
least moderately distressing during the past week. Mental health
was ascertained using elements from the Short Form-36
questionnaire29 and was graded to 3 levels (good, intermediate,
and poor) representing approximate thirds of the distribution of
scores in the full study sample. Questions on beliefs about arm
pain were adapted from the Fear Avoidance Beliefs Question-
naire.27 Participants were classed as having adverse beliefs
about the work-relatedness of arm pain if they completely agreed
that such pain is commonly caused by work; about the impact of
physical activity if they completely agreed that for someone with
such pain, physical activity should be avoided as it might cause
harm, and that rest is needed to get better; and about its
prognosis if they completely agreed that neglecting such
problems can cause serious harm and completely disagreed
that such problems usually get better within 3 months.

The questions about musculoskeletal pain concerned 10
anatomical sites (low back; neck; and left and right shoulder,
elbow, wrist/hand, and knee), which were illustrated with body
mannequins. For each site, participants were askedwhether they
had experienced pain that had lasted for longer than a day (1)
during the past 12 months and (2) during the past month. Pain in
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the neck or shoulder was classed as disabling if it had made it
difficult or impossible to get dressed, do normal jobs around the
house, or (for shoulder only) comb/brush hair or bath/shower.

Approximately 14 months after baseline, participants from 45
occupational groups who had given consent were asked to
complete a shorter follow-up questionnaire, which used identical
questions to ascertain experience of musculoskeletal pain in the
past month. Follow-up was not possible for office workers in
South Africa or for manual workers in Costa Rica. Further details
of the methods of data collection in the CUPID study have been
reported elsewhere.5

Statistical analysis was performed with Stata version 12.1
software (Stata Corp LP, College Station, TX) and focused on the
1-month prevalence at baseline of 2 main categories of pain:
localised neck/shoulder pain (LNSP) and generalised pain
involving the neck or shoulder(s) (GPNS). The former was defined
as pain in the neck and/or shoulder(s) with no pain at any of the
other 7 anatomical sites during the past 12 months. Neck or
shoulder pain during the past month that occurred in a context
of pain at one or more other anatomical sites during the past
12 months was classed as GPNS. Within the category of LNSP,
we further distinguished 2 subsets of cases—those in whom all
pain in the past 12 months was restricted to the neck (localised
neck pain) and those in whom all pain in the past 12 months was
limited to one or both shoulders (localised shoulder pain).

We first used simple descriptive statistics to describe the
frequency and severity of different pain outcomes at baseline.
Next, we applied Poisson regression with confidence intervals
(CIs) based on robust SEs to assess the cross-sectional
association of various personal and occupational factors with
each of LNSP, GPNS, localised neck pain, and localised shoulder
pain. In each analysis, the measure of pain was taken as the
outcome variable, and the comparison group was people with no
pain in either the neck or shoulders in the past 12 months. To
account for possible clustering by occupational group, we used
hierarchical, random intercept modelling, associations being
summarised by prevalence rate ratios (PRRs). To assess the
significance of differences in associations for LNSP and GPNS,
we performed a further Poisson regression analysis with GPNSas

the outcome and LNSP as the comparator. Similarly, the
significance of differences in associations with localised neck as
compared with localised shoulder pain was assessed through
a model with localised neck pain as the outcome and localised
shoulder pain as the comparator.

We then examined the prevalence of LNSP and GPNS by
occupational group and their correlation after adjustment for
other factors. To derive adjusted prevalence rates, we first took
no neck/shoulder pain in the past 12 months as a comparator
and estimated PRRs for LNSP and GPNS in each occupational
group relative to a reference (office workers in the United
Kingdom), using Poisson regression models that included the
other factors. Next, we calculated the “adjusted numbers” of
participants in each occupational groupwith the 2 pain outcomes
that would give crude PRRs equal to those estimated from the
regression model. We then used these adjusted numbers to
calculate adjusted prevalence rates.

Finally, we explored the prevalence of continuing pain in
the month preceding follow-up for different categories of neck/
shoulder pain at baseline.

Ethical approval for the study was provided by the relevant
research ethics committee in each participating country.5

3. Results

One hundred ninety of the 12,426 participants were excluded
from the analysis because ofmissing information about pain in the
neck or shoulders in the past month and/or 12 months, together
with a further 41 participants who provided incomplete data on
pain at other anatomical sites in the past 12 months. Among the
remaining 12,195 subjects, 4241 (35%) were men.

Table 1 shows the 1-month prevalence and severity of
different categories of neck/shoulder pain at baseline. Overall,
neck/shoulder pain in the past month was common (40.7%) and
occurred mostly in a context of more widespread pain in the past
12 months (prevalence 5 35.1%). In contrast, the prevalence of
pain that was localised to the neck and/or shoulders was lower
(5.6%) and particularly that of pain which was limited entirely to
the shoulders (1.2%). Most of the latter was restricted to a single

Table 1

One-month prevalence and severity of different categories of neck/shoulder pain.

Category of pain Definition Number
of cases*

Prevalence
percent
(95% CI)

Proportion percent (95% CI) of cases in which pain

Was present for
>14 d in the
past month

Was disabling
in the past
month

Led to medical
consultation in the
past 12 mo

Caused absence
from work in the
past 12 mo

Localised neck

pain

Pain in neck in the past

month, no pain

elsewhere in the past

12 mo

302 2.5 (2.2-2.8) 18.5 (14.3-23.4) 23.8 (19.1-29.1) 35.1 (29.7-40.8) 10.9 (7.6-15.0)

Localised

shoulder pain

Pain in 1 or both

shoulders in the past

month, no pain

elsewhere in the past

12 mo

152 1.2 (1.1-1.5) 22.4 (16.0-29.8) 48.0 (39.9-56.3) 28.9 (21.9-36.8) 12.5 (7.8-18.8)

Localised neck/

shoulder pain

Pain in neck and/or

shoulder(s) in the past

month, no pain

elsewhere in the past

12 mo

680 5.6 (5.2-6.0) 24.0 (20.8-27.4) 35.6 (32.0-39.3) 38.2 (34.6-42.0) 11.3 (9.0-13.9)

Generalised pain

involving neck/

shoulder

Pain in neck and/or

shoulders in the past

month, with pain at other

sites in the past 12 mo

4282 35.1 (34.3-36.0) 30.5 (29.1-31.9) 56.9 (55.4-58.4) 49.1 (47.6-50.6) 20.3 (19.1-21.6)

* In addition, 5344 participants had no neck or shoulder pain in the past 12 months, and 1889 had neck and/or shoulder pain in the past 12 months, but not in the past month.
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shoulder (122 of the 152 cases). Most participants with GPNS
(93%) reported pain in the past 12 months in the low back and/or
knees as well as any pain in the upper limb. Generalised pain
involving the neck or shoulder(s) tended to be more troublesome
and disabling than LNSP. For example, it had made everyday
activities difficult or impossible during the past month in 56.9% of
cases as compared with 35.6% of those with LNSP; and it had
caused absence from work during the past year in 20.3% of
cases as compared with 11.3% of those in whom the pain was
localised. When the analysis was repeated separately for 8 strata
of sex and age, the patterns were similar across each stratum.

Table 2 shows baseline associations with personal and
occupational factors separately for LNSP and GPNS, in
comparison with no pain in the neck or shoulders in the past 12
months. Both categories of pain were significantly more frequent
in women than in men (PRRs of 1.4 and 1.3, respectively), and
both were associated with a tendency to somatise. However, the
relationship to somatising tendency was stronger for GPNS (PRR
1.6, 95% CI 1.5-1.8, for report of distress from 2 or more somatic
symptoms compared to none, P for trend,0.001) than for LNSP
(PRR 1.3, 95% CI 1.1-1.5, for report of distress from 2 or more
somatic symptoms compared to none, P for trend ,0.001).
Generalised pain involving the neck or shoulder(s) also showed

a stronger association with poor mental health, and unlike LNSP,
its prevalence increased significantly with age. Direct comparison
of the 2 pain outcomes (in a single Poisson regression model that
effectively took those with GPNS as cases and those with LNSP
as controls) indicated that the differences in associations with
age, somatising tendency, and mental health were statistically
significant (P , 0.05). In addition, both categories of neck/
shoulder pain were more weakly linked with prolonged use of
keyboards at work (PRR 1.3 for LNSP and 1.1 for GPNS) and
adverse beliefs about the prognosis of arm pain (PRRs 1.3 and
1.1, respectively); and GPNS with occupational lifting, work with
the hands above shoulder height and adverse beliefs about the
work-relatedness of arm pain.

Table 3 presents corresponding risk estimates for localised
neck pain and localised shoulder pain, defined as in Table 1
(again the comparator was no pain in the neck or shoulders in the
past 12 months). There were clear differences in the patterns of
association, such that the prevalence of localised neck pain was
markedly higher inwomen than inmen (PRR1.7, 95%CI 1.2-2.3),
lower at older ages (P for linear trend across age categories 5
0.04), and significantly associated with somatising tendency, lack
of support at work, job insecurity, and particularly use of
a keyboard for .4 hours in an average working day (PRR 1.9,

Table 2

Associations of neck/shoulder pain with personal and occupational factors.

Personal/occupational factor Localised neck/shoulder pain Generalised pain involving the neck/shoulder

Number of cases (%) PRR* 95% CI Number of cases (%) PRR* 95% CI

Sex

Male 211 (7.9) 1 1009 (29.1) 1

Female 469 (14.0) 1.4 1.1-1.7 3273 (53.1) 1.3 1.2-1.4

Age, y

20-29 180 (10.6) 1 856 (36.0) 1

30-39 230 (11.8) 1.1 0.9-1.4 1329 (43.6) 1.2 1.1-1.3

40-49 193 (12.5) 1.1 0.9-1.4 1327 (49.6) 1.3 1.1-1.4

50-59 77 (9.3) 0.8 0.7-1.1 770 (50.7) 1.3 1.2-1.5

Activity in an average working day

Lifting weights $25 kg 199 (9.4) 0.9 0.7-1.1 1602 (45.5) 1.1 1.0-1.1

Working with hands above shoulder height for

.1 h

177 (10.3) 1.0 0.9-1.3 1508 (49.4) 1.1 1.1-1.2

Use of keyboard for .4 h 316 (15.6) 1.3 1.1-1.6 1725 (50.2) 1.1 1.0-1.2

Psychosocial aspects of work

Work for .50 h per week 140 (8.2) 1.0 0.7-1.2 592 (27.5) 0.9 0.8-1.0

Time pressure at work 485 (10.9) 1.1 0.9-1.3 3350 (45.9) 1.2 1.1-1.2

Incentives at work 188 (10.5) 1.0 0.9-1.2 1140 (41.5) 0.9 0.9-1.0

Lack of support at work 174 (15.4) 1.1 0.9-1.4 1344 (58.5) 1.1 1.0-1.1

Job dissatisfaction 146 (11.7) 1.1 0.9-1.4 868 (43.9) 1.0 1.0-1.1

Lack of job control 130 (10.3) 1.0 0.8-1.2 963 (46.0) 1.0 0.9-1.1

Job insecurity 195 (10.0) 1.0 0.9-1.1 1331 (43.2) 1.0 1.0-1.1

Number of distressing somatic symptoms in the

past week

0 425 (9.9) 1 1859 (32.4) 1

1 163 (15.1) 1.3 1.1-1.6 1059 (53.6) 1.4 1.3-1.5

21 87 (14.8) 1.3 1.1-1.5 1320 (72.4) 1.6 1.5-1.8

Missing 5 (9.6) 1.0 0.3-3.0 44 (48.4) 1.3 1.1-1.6

Mental health

Good 265 (10.4) 1 1311 (36.4) 1

Intermediate 216 (12.3) 1.2 0.9-1.4 1333 (46.3) 1.2 1.1-1.3

Poor 195 (11.7) 1.1 0.9-1.4 1621 (52.5) 1.3 1.2-1.4

Missing 4 (9.3) 1.1 0.5-2.5 17 (30.4) 0.8 0.5,1.1

Adverse beliefs about arm pain

Work-relatedness 159 (11.4) 1.1 0.9-1.3 1613 (56.6) 1.2 1.2-1.3

Physical activity 62 (8.7) 0.8 0.6-1.0 425 (39.5) 0.8 0.8-0.9

Prognosis 69 (15.2) 1.3 1.0-1.5 604 (61.0) 1.1 1.1-1.2

The denominators for percentages of cases are the total numbers of cases and referents with the relevant personal/occupational factor.

* Prevalence rate ratios (PRRs) derived from a single Poisson regression model, with random intercept modelling to allow for clustering by occupational group. The reference group was participants with no pain in the neck or

shoulders in the past 12 months (n 5 5344).
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95% CI 1.5-2.4). In contrast, localised shoulder pain was
associated with work with the hands above shoulder height
(PRR 1.3, 95% CI 1.0-1.8) and belief that arm pain has a poor
prognosis (PRR 1.4, 95% CI 1.0-2.1). Direct comparison of
localised neck pain with localised shoulder pain indicated that the
differences in associations with age, use of a keyboard, and lack
of support at work were statistically significant (P , 0.05).

Figure 1 summarises the crude prevalence of LNSP and
GPNS across the 47 occupational groups. In almost all groups,
GPNS predominated. Rates for LNSP ranged from 0.5% among
flower plantation workers in Ecuador and 1.1% in Colombian
office workers to 11.2% and 11.8% in office workers from Spain
and Sri Lanka, respectively. For GPNS, the variation between
occupational groups was even greater with zero prevalence
among sugar cane cutters in Brazil and a rate as high as 67.6% in
Costa Rican telephone call centre workers. Office workers
tended to have higher prevalence of LNSP than nurses, but
there were no consistent differences in GPNS by type of
occupation. The proportion of neck/shoulder pain that was
localised did not relate consistently to its overall prevalence.

Figure 2 plots the prevalence of LNSP by occupational group
against that for GPNS, after adjustment for the factors listed in
Table 2. After such adjustment, the variation in GPNS was a little

reduced, and there was little correlation between the 2 types of
pain (Spearman correlation coefficient 5 0.22 overall, 0.46 in
nurses, -0.47 in office workers and 0.45 in other workers).

Follow-up data were sought for 45 of the 47 occupational
groups, and among the 11,764 participants in these groups, 9150
(78%) provided satisfactory information about neck and shoulder
pain after a mean interval of 14 months (range 3-35 months, 84%
within 11-19months) from baseline. Table 4 shows the prevalence
of continuing pain at follow-up for different categories of neck/
shoulder pain at baseline. The persistence of neck/shoulder pain
was significantly higher (P 5 0.003) when it was associated with
pain at other anatomical sites in the past year (72.1%) than when it
was localised (61.7%). Persistence was lowest for pain that was
localised to the shoulders, with a prevalence of 31.9% for pain in
the shoulder(s) during the month before follow-up and 41.6% for
pain in the neck or shoulders.

4. Discussion

Our findings indicate that most neck and shoulder pain occurs in
a context of current or recent pain at other anatomical sites, and
that in these circumstances, it tends to be more troublesome and
disabling than pain that is localised entirely to the neck/shoulder

Table 3

Associations of localised neck pain and localised shoulder pain with personal and occupational factors.

Personal/occuptional factor Localised neck pain Localised shoulder pain

Number of cases (%) PRR* 95% CI Number of cases (%) PRR* 95% CI

Sex

Male 85 (3.3) 1 58 (2.3) 1

Female 217 (7.0) 1.7 1.2-2.3 94 (3.2) 1.3 0.9-1.8

Age, y

20-29 96 (5.9) 1 39 (2.5) 1

30-39 104 (5.7) 1.0 0.8-1.3 44 (2.5) 1.0 0.7-1.5

40-49 76 (5.3) 0.9 0.7-1.2 46 (3.3) 1.3 0.8-2.0

50-59 26 (3.4) 0.6 0.3-1.0 23 (3.0) 1.2 0.7-1.8

Activity in an average working day

Lifting weights $25 kg 96 (4.8) 0.9 0.6-1.3 42 (2.1) 0.7 0.5-1.2

Working with hands above shoulder height for

.1 h

82 (5.0) 1.0 0.8-1.3 50 (3.1) 1.3 1.0-1.8

Use of keyboard for .4 h 155 (8.3) 1.9 1.5-2.4 53 (3.0) 1.0 0.7-1.4

Psychosocial aspects of work

Work for .50 h per wk 71 (4.3) 1.2 0.8-1.8 35 (2.2) 0.9 0.5-1.5

Time pressure at work 215 (5.2) 1.0 0.7-1.2 117 (2.9) 1.3 0.9-2.0

Incentives at work 92 (5.4) 1.2 0.9-1.5 40 (2.4) 0.8 0.5-1.2

Lack of support at work 92 (8.8) 1.5 1.1-2.0 21 (2.2) 0.7 0.4-1.1

Job dissatisfaction 63 (5.4) 1.1 0.8-1.3 34 (3.0) 1.3 0.9-2.0

Lack of job control 49 (4.2) 0.7 0.6-0.9 33 (2.8) 1.1 0.7-1.7

Job insecurity 104 (5.6) 1.2 1.0-1.5 43 (2.4) 0.9 0.6-1.2

Number of distressing somatic symptoms in the

past week

0 179 (4.4) 1 102 (2.6) 1

1 77 (7.7) 1.5 1.1-2.0 28 (3.0) 1.0 0.7-1.5

21 45 (8.2) 1.5 1.1-2.1 18 (3.5) 1.2 0.7-2.0

Missing 1 (2.1) 1 0.1-7.7 4 (7.8) 2.2 0.7-6.8

Mental health

Good 117 (4.9) 1 56 (2.4) 1

Intermediate 98 (6.0) 1.2 0.9-1.5 50 (3.1) 1.3 0.8-2.1

Poor 87 (5.6) 1.1 0.9-1.5 43 (2.8) 1.3 0.8-2.1

Missing 0 (0) 0.0 0.0-0.0 3 (7.1) 1.8 0.6-5.3

Adverse beliefs about arm pain

Work-relatedness 66 (5.1) 0.9 0.7-1.3 38 (3.0) 1.1 0.8-1.5

Physical activity 28 (4.1) 0.8 0.5-1.2 20 (3.0) 1.1 0.7-1.8

Prognosis 23 (5.6) 0.9 0.7-1.3 15 (3.7) 1.4 1.0-2.1

The denominators for percentages of cases are the total numbers of cases and referents with the relevant personal/occupational factor.

* Prevalence rate ratios (PRRs) derived from a single Poisson regression model, with random intercept modelling to allow for clustering by occupational group. The reference group was participants with no pain in the neck or

shoulders in the past 12 months (n 5 5344).
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area. Furthermore, it seems that these 2 subcategories of neck/
shoulder pain differ importantly in their epidemiology. Thus,
GPNS showed stronger associations with somatising tendency,
poor mental health and older age, greater variation between the
occupational groups studied (which correlated poorly with the
variation in LNSP), and tended to be more persistent. There were
also differences between pain that was localised to the neck and
that which was localised to one or both the shoulders, the former
being less frequent at older ages and strongly associated with
prolonged use of keyboards at work.

Several earlier reports have described the occurrence and
determinants of neck/shoulder pain in specific occupational
groups from the CUPID study in Australia,15 Brazil and Italy,3

Estonia,10,22 Iran,26 Japan,19 New Zealand,11,12 and Sri Lanka.30

However, the much larger size of the current analysis made it
possible to examine diagnostic subgroups in a way that could not
be done meaningfully with smaller data sets. It also enabled

comparison of prevalence rates across a large number of
occupational groups in a diversity of countries.

Information was collected through a standardised question-
naire, and while in some occupational groups, interviews were
used as an alternative to self-administration, there is no reason to
expect that this would have differentially affected the reporting of
localised neck/shoulder pain as compared with pain that was
more generalised. Translation of the questionnaire into local
languages was checked by independent back-translation, and
errors in reporting should have been further reduced by the use of
pictures to define the anatomical areas of interest. In the cross-
sectional analyses for Tables 2 and 3, there was a possibility of
bias if experience of pain modified recall of occupational
exposures, and also of reverse causation if, for example, neck/
shoulder pain led to greater awareness of somatic symptoms.
Moreover, the prevalence of pain may have been reduced
through healthy worker selection. Again, however, there is no

Figure 1. Crude 1-month prevalence of localised neck–shoulder pain and generalised pain involving neck/shoulder by occupational group.
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reason to expect major differences in such effects according to
whether pain was localised to the neck and shoulder or more
generalised.

The criteria by which we distinguished between LNSP and
GPNS were to some extent arbitrary. Subject to the limits of
participants’ recall, they ensured that those with LNSP had not
suffered frompain at other anatomical sites in the12monthsbefore
baseline. However, it remains possible that this group included
some people with a predisposition to pain at multiple sites which
would have becomemanifest had they been studied over a longer
period. Nevertheless, the case definitions were adequate to reveal
important differences in epidemiological features. Some GPNS
may have reflected radiation to the distal arm of pain that arose
from primary pathology in the neck, but most participants with
GPNS (93%) reported pain in the past 12 months in the low back
and/or knees as well as any pain in the upper limb.

Several previous studies have documented the frequent
co-occurrenceof neckandshoulder pain24 andalso their association
with pain in the lower back and at other anatomical sites.8,18,21

However, we have been unable to identify any investigations that
focused on pain limited only to the neck or shoulders.

Studies that have examined neck pain overall have found
higher rates inwomen than inmen21,23 and at older ages.21 This is
consistent with our findings for GPNS (which included most of
the participants with neck pain in the past month at baseline).
Moreover, pain that was localised entirely to the neck showed an
even greater difference by sex (PRR 1.7, 95% CI 1.2-2.3).
However, in contrast to GPNS, localised neck pain was less
prevalent at older ages.

Many studies have examined the relationship of neck and/or
shoulder pain to physical activities at work, associations being
found most consistently with manual material handling20 and
awkward postures,2,20,24 including work with the hands above
shoulder height,20 and to a lesser extent with computer work.28

We found that localised neck pain was more prevalent among
participants who reported prolonged use of computer keyboards
(PRR 1.9, 95% CI 1.5-2.4) and a borderline association of
localised shoulder pain with prolonged elevation of the arms at
work, but otherwise there were no clear relationships with
physical activities for any of the pain outcomes examined. This
may have been because within each occupational group,
exposures to physical activities were fairly homogeneous, making

Figure 2.Adjusted 1-month prevalence of localised neck–shoulder pain and generalised pain involving neck/shoulder by occupational group. Prevalence rates are
adjusted for all of the personal and occupational factors in Table 2 (See Section 2 on Methods). Key to countries: AU, Australia; BR, Brazil; CO, Colombia;
CR, Costa Rica; EC, Ecuador; EE, Estonia; GR, Greece; IR, Iran; IT, Italy; JP, Japan; LB, Lebanon; LK, Sri Lanka; NI, Nicaragua; NZ, New Zealand; PK, Pakistan;
SA, South Africa; SP, Spain; UK, United Kingdom.

Table 4

One-month prevalence of pain in neck and/or shoulders at follow-up by category of neck/shoulder pain at baseline.

Category of pain at baseline Number of
cases
eligible for
follow-up

Number of cases (%)
who completed
follow-up

Number (%)* of cases with pain at
the same site in the past month at
follow-up

Number (%)* of cases with pain in neck
and/or shoulder(s) in the past month at
follow-up

Number of
cases

Percentage* 95% CI Number of
cases

Percentage* 95% CI

Localised neck pain 289 219 (75.8) 123 56.2 49.3-62.8 137 62.6 55.8-69.0

Localised shoulder pain 148 113 (76.4) 36 31.9 23.4-41.3 47 41.6 32.4-51.2

Localised neck/shoulder pain 660 501 (75.9) 309 61.7 57.3-66.0

Generalised pain involving neck/

shoulder

4047 3253 (80.4) 2344 72.1 70.5-73.6

Analysis was restricted to the 9150 cases with satisfactory information about neck/shoulder pain at follow-up.

* Percentage of those who completed follow-up.
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it difficult to detect effects in analyses that adjusted for
occupational group.

Homogeneity of exposures within occupational groups may
also have limited our ability to discriminate associations with
psychosocial aspects of work, which again have been implicated
previously in the occurrence of neck and shoulder pain,16,21,24

althoughmostly with estimates of relative risk less than 2.16 It was
not possible to identify any clear differences between LNSP and
GPNS, and although lack of support at work carried a higher risk
of localised neck pain (PRR 1.5, 95% CI 1.1-2.0), this may have
been a chance observation in the context of multiple testing.

In contrast, stronger associations were observed with soma-
tising tendency and poor mental health. For poor mental health,
which has been linked previously with neck pain,28 the relation-
ship was limited to GPNS, whereas for somatising tendency, it
extended to localised pain but was stronger for GPNS (PRR for
$2 vs 0 distressing somatic symptoms 1.6, 95% CI 1.5-1.8). The
last finding is consistent with the earlier observation that within the
CUPID study, somatising tendency is associated particularly with
multisite musculoskeletal pain.7 It might be expected that people
who are prone to worry about other common somatic symptoms
would also be more aware of musculoskeletal pain and more
likely to report it. The weaker relationship to localised pain in the
shoulder(s) suggests that the latter may be determined more by
localised factors (eg, pathology in the shoulder or health beliefs
relating specifically to the shoulder).

The association that we observed between localised shoulder
pain and adverse beliefs about the prognosis of arm pain (PRR
1.4 95% CI 1.0-2.1) may reflect a relationship more to the
persistence than the incidence of symptoms. Prevalence
depends on both incidence and persistence, and our cross-
sectional analysis could not distinguish between effects on one as
compared with the other.

We also found marked differences in the prevalence of neck/
shoulder pain by occupational group and in the proportion of
such pain that was localised to the neck/shoulder region
(evidenced by the absence of clear positive correlation between
the 2 categories of pain in Figure 1). The larger variation was for
GPNS and tended to parallel that reported previously for
disabling pain in the low back and wrist/hand regions.6 This
may be because, like neck/shoulder pain, most low back and
wrist/hand pain occurs in people with a high susceptibility to
musculoskeletal pain in general. The differences were somewhat
reduced after control for known and suspected risk factors, but
remained large. They might in part reflect differences in
understanding of pain, across different cultures and especially
between populations speaking different languages. However,
such differences could not explain the variation between
occupational groups in the proportion of neck/shoulder pain
that was localised, which again was marked. The lack of
correlation between the prevalence of LNSP and GPNS
suggests differences in general predisposition to complain of
musculoskeletal pain, perhaps culturally determined, that are not
explained by differences in somatising tendency or other known
or suspected risk factors for such pain. Whatever the explana-
tion, the differential variation adds to the case for treating LNSP
and GPNS as separate entities.

That case is further supported by the observation that in
comparison with LNSP, GPNS tended to be more persistent at
follow-up. This pattern would be expected if the general
predisposition to pain that seems to drive rates of GPNS were
a fairly unchanging personal characteristic, whereas LNSP was
more influenced by transient factors such as reversible injuries to
local tissues in the neck and shoulders.

In conclusion, our findings point to important distinctions
between subcategories of neck/shoulder pain. It is uncommon
for people with neck/shoulder pain not to have experienced pain
also at other anatomical sites during thepast year and thosewhose
pain is limited to the neck and/or shoulders tend to be younger, to
somatise less, and to be less disabled by their pain. Localised
neck/shoulder pain is also less persistent than that which is
associated with pain elsewhere and shows stronger associations
with occupational physical activities, perhaps reflecting specific
effects on local tissues (eg, muscle fatigue from postures
associated with prolonged use of keyboards). In future research
on neck/shoulder pain that bases case definitions only on
symptoms, it would be useful to distinguish pain that is localised
to the neckor shoulder frommoregeneralised pain that happens to
involve the neck/shoulder region as well as other parts of the body.
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José, Anna Sala March, Anna Marquez, Josefina Lorente,
Cristina Oliva, Montse Vergara, and Eduard Gaynés for their
assistance with data collection in Spain; Natale Battevi, Lorenzo
Bordini, Marco Conti, and Luciano Riboldi who performed data
collection in Italy; Paul Maurice Conway for back translation of the
Italian questionnaire; Tuuli Sirk who helped with data collection in
Estonia; the Deputy for Training and Research, Shahroud
University of Medical Sciences for financial support of data
collection in Iran; Asad Ali Khan for supervision of data collection
and checking in Pakistan; Khalil Qureshi for training of field workers
and supervision of data collection and checking in Pakistan; and
Masami Hirai, Tatsuya Isomura, Norimasa Kikuchi, Akiko Ishizuka,
and Takayuki Sawada for their help with data collection and
management in Japan; Monash University which funded data
collection in Australia through its grant schemes; NHMRC which
supported Helen Kelsall and Donna Urquhart in Australia through
fellowships; the Ministry of Higher Education in Malaysia which
supported VictorHoe inAustralia; and theHealth ResearchCouncil
of NewZealandwhich funded data collection inNewZealand. Data
collection in Central America and Colombia was supported by the
Southwest Center for Occupational and Environmental Health at
the University of Texas Health Science Center research training
grant from the NIH Fogarty International Center.
Coordenação de Aperfeiçoamento de Pessoal de nı́vel Superior
(CAPES), Brasilia, DF, Brazil supported Leila Mansano Sarquis
through a postdoctoral fellowship (BEX no 6841/14-7), enabling
her to work on this article during an attachment at University of
Southampton, United Kingdom.
Sergio Vargas-Prada was supported by the program
Rio-Hortega, Institute of Health Carlos III (ISCIII), Spain.
Eduardo J. Salazar Vega is now employed by AkzoNobel, USA.

May 2016·Volume 157·Number 5 www.painjournalonline.com 1035

www.painjournalonline.com


The authors are particularly grateful to the Colt Foundation, which
funded data collection in Brazil, Ecuador, Costa Rica, Nicaragua,
United Kingdom, Greece, Estonia, Lebanon, Pakistan, and South
Africa; all organisations that allowed us to approach their
employees; and all of the workers who kindly participated in the
study.

Article history:
Received 1 October 2015
Received in revised form 17 December 2015
Accepted 22 December 2015
Available online 5 January 2016

References

[1] Andersen LL, Clausen T, Carneiro IG, Holterman A. Spreading of chronic
pain between body regions: prospective cohort study among health care
workers. Eur J Pain 2012;16:1437–43.

[2] Ariëns GAM, van Mechelen W, Bongers PM, Bouter LM, van der Wal G.
Physical risk factors for neck pain. Scand JWork Environ Health 2000;26:
7–19.

[3] Carugno M, Pesatori AC, Ferrario MM, Ferrari AL, Silva FJ, Martins AC,
Felli VE, Coggon D, Bonzini M. Physical and psychosocial risk factors for
musculoskeletal disorders in Brazilian and Italian nurses. Cad Saude
Publica 2012;28:1632–42.

[4] Coggon D, Martyn C, Palmer KT, Evanoff B. Assessing case definitions in the
absence of a diagnostic gold standard. Int J Epidemiol 2005;34:949–52.

[5] Coggon D, Ntani G, Palmer KT, Felli VE, Harari R, Barrero LH, Felknor SA,
Gimeno D, Cattrell A, Serra C, Bonzini M, Solidaki E, Merisalu E, Habib
RR, Sadeghian F, Kadir MM, Warnakulasuriya SSP, Matsudaira K,
Nyantumbu B, Sim MR, Harcombe H; other members of the CUPID
Collaboration. The CUPID (Cultural and Psychosocial Influences on
Disability) Study: methods of data collection and characteristics of study
sample. PLoS ONE 2012;7:1–12.

[6] Coggon D, Ntani G, Palmer KT, Felli VE, Harari R, Barrero LH, Felknor SA,
Gimeno D, Cattrell A, Serra C, Bonzini M, Solidaki E, Merisalu E, Habib
RR, Sadeghian F, Kadir MM, Warnakulasuriya SSP, Matsudaira K,
Nyantumbu B, Sim MR, Harcombe H, Cox K, Marziale MH, Sarquis LM,
Harari F, Feire R, Harari N, Monroy MV, Quintana LA, Rojas M, Salazar
Vega EJ, Harris EC, Vargas-Prada S, Martinez JM, Declos G, Benavides
FG, Carugno M, Ferrario MM, Pesatori AC, Chatzi L, Bitsios P, Kogevinas
M, Oha K, Sirk T, Sadeghian A, Peiris-John RJ, Sathiakumar N,
Wickremasinghe AR, Yoshimura N, Kelsall HL, Hoe VCW, Urquhart
DM, Derrett S, McBride D, Herbison P, Gray A. Disabling musculoskeletal
pain in working populations: is it the job, the person, or the culture?. PAIN
2013;154:856–63.

[7] Coggon D, Ntani G, Palmer KT, Felli VE, Harari R, Barrero LH, Felknor SA,
Gimeno D, Cattrell A, Serra C, Bonzini M, Solidaki E, Merisalu E, Habib
RR, Sadeghian F, Kadir MM, Warnakulasuriya SSP, Matsudaira K,
Nyantumbu B, Sim MR, Harcombe H, Cox K, Marziale MH, Sarquis LM,
Harari F, Feire R, Harari N, Monroy MV, Quintana LA, Rojas M, Salazar
Vega EJ, Harris EC, Vargas-Prada S, Martinez JM, Declos G, Benavides
FG, Carugno M, Ferrario MM, Pesatori AC, Chatzi L, Bitsios P, Kogevinas
M, Oha K, Sirk T, Sadeghian A, Peiris-John RJ, Sathiakumar N,
Wickremasinghe AR, Yoshimura N, Kelsall HL, Hoe VCW, Urquhart
DM, Derrett S, McBride D, Herbison P, Gray A. Patterns of multi-site pain
and associations with risk factors. PAIN 2013;154:1769–77.

[8] Croft PR, Lewis M, Papageorgiou AC, Thomas E, Jayson MI, Macfarlane
GJ, Silman AJ. Risk factors for neck pain: a longitudinal study in the
general population. PAIN 2001;93:317–25.

[9] Derogatis LR, Melisaratos N. The brief symptom inventory: an
introductory report. Psychol Med 1983;13:595–605.

[10] Freimann T, Coggon D, Merisalu E, Animägi L, Pääsuke M. Risk factors
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