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ABSTRACT

To explore definitions for multisite pain, and compare associations with risk factors for different patterns
of musculoskeletal pain, we analysed cross-sectional data from the Cultural and Psychosocial Influences
on Disability (CUPID) study. The study sample comprised 12,410 adults aged 20-59 years from 47 occu-
pational groups in 18 countries. A standardised questionnaire was used to collect information about pain
in the past month at each of 10 anatomical sites, and about potential risk factors. Associations with pain
outcomes were assessed by Poisson regression, and characterised by prevalence rate ratios (PRRs). Exten-
sive pain, affecting 6-10 anatomical sites, was reported much more frequently than would be expected if
the occurrence of pain at each site were independent (674 participants vs 41.9 expected). In comparison
with pain involving only 1-3 sites, it showed much stronger associations (relative to no pain) with risk
factors such as female sex (PRR 1.6 vs 1.1), older age (PRR 2.6 vs 1.1), somatising tendency (PRR 4.6 vs
1.3), and exposure to multiple physically stressing occupational activities (PRR 5.0 vs 1.4). After adjust-
ment for number of sites with pain, these risk factors showed no additional association with a distribu-
tion of pain that was widespread according to the frequently used American College of Rheumatology
criteria. Our analysis supports the classification of pain at multiple anatomical sites simply by the num-
ber of sites affected, and suggests that extensive pain differs importantly in its associations with risk fac-
tors from pain that is limited to only a small number of anatomical sites.

© 2013 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction

Musculoskeletal pain often occurs simultaneously at more than
one anatomical site, and there is a case that pain with a distribu-
tion that is unusually widespread should be viewed as a separate
clinical entity, distinct from more localised pain. Various criteria
have been advanced by which to define widespread pain
[11,16,27-29]. In particular, the American College of Rheumatol-
ogy (ACR) has proposed that pain should be classed as widespread
if it occurs axially, in at least one upper limb, and also in a contra-
lateral lower limb [28,29].

Others have argued that pain occurs in a continuum of severity
characterised by the number of sites that are painful [12], implying
that there is no fundamental distinction between widespread pain
and pain that is more localised. In support of this view, longitudi-
nal studies have demonstrated that over time, transition between
diagnoses of localised and widespread pain (in either direction)
is quite common [9,13,15,21].

In the absence of a clear gold standard related to pathogenesis,
the validity of diagnostic criteria depends on their ability to distin-
guish usefully a group of people with illness that has distinctive risk
factors, prognosis, or response to treatment [2]. Epidemiological
studies have established various risk factors for chronic widespread
pain, including female sex [1,6,14,24], older age [1,6], tendency to
somatise [6,7,10,11,15,18,22,23], and depression or mental distress
[6,11,12,16,17]. In addition, elevated risks have been found for var-
ious physically stressing occupational activities [18]. However, it is
unclear whether associations with these risk factors differ impor-
tantly from those for more limited musculoskeletal pain.

Furthermore, if there is value in distinguishing widespread from
other categories of pain, then clarification is required regarding its
optimal definition. The ACR criteria have face validity, and were
met by almost all of a series of patients with a clinical diagnosis
of fibromyalgia, as compared with only 69% of a control group
who suffered from other disorders that might be confused with
fibromyalgia [29]. However, clinical diagnosis of fibromyalgia can-
not be considered a robust gold standard, and it may be that other
case definitions would perform better. An alternative approach

might be to distinguish those patterns of multisite pain, which
are found with higher frequency than would be expected if the
occurrence of pain at each individual anatomical site were statisti-
cally independent.

To explore possible definitions for multisite pain, and compare
associations with risk factors for different patterns of musculoskel-
etal pain, we analysed baseline data from the Cultural and Psycho-
social Influences on Disability (CUPID) study [3].

2. Methods

The CUPID study sample comprised workers aged 20-59 years
from 47 occupational groups (office workers, nurses, and “other
workers”)in 18 countries (Table 1). During 2006-2011, participants
completed a standardised questionnaire about musculoskeletal
pain, associated disability, and possible risk factors, either at inter-
view (25 groups), by self-administration (18 groups), or a combina-
tion of interview and self-administration (4 groups). Response rates
among those invited to take part were mostly higher than 80% (33
groups), but were lower than 50% in 5 groups. For logistic reasons,
data collection was earlier in some countries than in others.

The questionnaire was originally drafted in English, and then
translated into local languages where necessary. The accuracy of
translation was checked by independent back-translation, and
amendments were made if needed. Among other things, the ques-
tionnaire asked whether during the past month, pain had been pres-
ent for a day or longer in each of 6 anatomical regions (low back,
neck, shoulder, elbow, wrist/hand, and knee) depicted in diagrams,
and for the limb regions, whether the pain had been on the right, left,
or both sides. It also asked about sex, age, age at which full-time edu-
cation was completed, smoking habits, somatising tendency, mental
health, physical activities at work, psychosocial aspects of work, and
fear-avoidance beliefs about musculoskeletal pain.

Somatising tendency was assessed using questions from the
Brief Symptom Inventory [8], and graded according to the number
of common somatic symptoms from a total of 5 (faintness or dizzi-
ness, pains in the heart or chest, nausea or upset stomach, trouble
getting breath, hot or cold spells) that had been at least moderately
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Table 1
Occupational groups included in the CUPID study.

Country Occupational group Response rate Number of subjects in CUPID study Number of subjects in current
(%) sample analysis
Brazil (BR) Nurses 96 185 185
Office workers 97 281 281
Other workers (sugar cane cutters) 61 93 93
Ecuador (EC) Nurses 99 219 219
Office workers 100 243 243
Other workers (flower plantation) 99 227 227
Colombia (CO) Office workers 89 92 92
Costa Rica (CR) Nurses 91 220 220
Office workers 91 223 223
Other workers (telephone call centre) 94 205 205
Nicaragua (NI) Nurses 100 282 282
Office workers 100 285 285
Other workers (machine operators) 100 197 197
UK (UK) Nurses 42 257 257
Office workers 45 380 380
Other workers (mail sorters) 28 386 386
Spain (SP) Nurses 96 667 666
Office workers 98 438 437
Italy (IT) Nurses 76 536 535
Other workers (assembly line) 52 139 137
Greece (GR) Nurses 93 224 224
Office workers 929 199 199
Other workers (postal clerks) 91 140 140
Estonia (EE) Nurses 48 371 371
Office workers 53 202 202
Lebanon (LB) Nurses 96 184 184
Office workers 86 172 172
Other workers (food production) 98 137 137
Iran (IR) Nurses 94 246 246
Office workers 88 182 182
Pakistan (PK) Nurses 94 187 187
Office workers 100 180 180
Other workers (mail sorters) 96 222 222
Sri Lanka (LK) Nurses 95 236 236
Office workers 63 152 152
Other workers-1 (mail sorters) 100 250 250
Other workers-2 (sewing machinists) 86 151 151
Japan (JP) Nurses 76 592 590
Office workers 81 310 310
Other workers-1 (transportation 86 1018 1010
operatives)
Other workers-2 (sales workers) 98 355 354
South Africa (SA) Nurses 90 247 247
Office workers 83 229 229
Australia (AU) Nurses 39 250 250
New Zealand Nurses 70 177 177
(NZ)
Office workers 52 145 145
Other workers (mail sorters) 50 113 113

CUPID, Cultural and Psychosocial Influences on Disability.

distressing in the past week. Questions about mental health came
from the relevant domain of the Short Form-36 questionnaire [26],
and scores were classified to approximate thirds of the distribution
in the full study sample (denoted good, intermediate, and poor).
Exposure to physical loading at work was scored according to
how many of 5 activities (lifting weights of 25 kg or more by hand;
working for longer than 1 hour in total with the hands above
shoulder height; repeated bending and straightening of the elbow
for longer than 1 hour in total; use of a computer keyboard or other
repeated movements of the wrist or fingers for longer than 4 hours
in total; and kneeling or squatting for longer than 1 hour in total)
were reported in an average working day. Time pressure at work
was considered to be present if a participant reported either a tar-
get number of articles or tasks to be finished in the working day, or
working under pressure to complete tasks by a fixed time. Lack of
support at work was deemed to occur if help with difficulties was
seldom or never provided by colleagues or a supervisor/manager.

Job dissatisfaction was classed as present if overall, the participant
felt dissatisfied or very dissatisfied with their employment. Lack of
control was considered to occur if there was seldom or never
choice in all of: a) how work was done, b) what was done at work,
and c) work timetable and breaks. Job insecurity was taken as pres-
ent if the participant felt that the tenure of their employment
would be “rather unsafe” or “very unsafe” if they were off work
for 3 months with significant illness.

Questions concerning fear-avoidance beliefs were adapted from
the Fear Avoidance Beliefs Questionnaire [25]. Participants were
deemed to have adverse beliefs about the work-relatedness of
musculoskeletal pain if they completely agreed that either low-
back pain or arm pain is commonly caused by people’s work; about
physical activity if either for someone with low-back pain or for
someone with arm pain, they completely agreed both that physical
activity should be avoided as it might cause harm, and that rest
was needed to get better; and about prognosis if either for low-
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back pain or arm pain, they completely agreed that neglecting such
problems can cause permanent health problems, and completely
disagreed that such problems usually get better within 3 months.

Further details of the methods of the CUPID study sample and
methods of data collection have been reported elsewhere [3].

Statistical analysis was carried out with Stata 12.1 software
(StataCorp LP, College Station, TX, USA). We first calculated the
prevalence of pain in the past month at each of 10 anatomical sites
(low back, neck, right shoulder, left shoulder, right elbow, left el-
bow, right wrist/hand, left wrist/hand, right knee, and left knee)
and summarised the associations between pain at pairs of sites
by odds ratios (ORs).

Next we classified subjects according to the number of anatom-
ical sites (from O to 10) that they reported as having been painful in
the past month, and compared the observed frequencies with the
numbers that would have been expected given the overall preva-
lence of pain at each site by sex and age, and assuming that the
occurrence of pain at any 2 sites was independent. For example,
if within a specified sex and age group, the prevalence of pain in
the 10 sites was Py, P, ... Pqo, then in that group, the expected
prevalence of no pain at any of the 10 sites would be ]'[,.1:01 (1-Py)
and that of pain at all 10 sites []'° (P;). Ratios of observed to ex-
pected counts (O/E) were calculated for the full study sample,
and broken down according to whether or not the distribution of
pain was widespread (ie, it was reported in each of the trunk,
upper limb and lower limb, and also on both sides of the body).
This analysis was used to define “limited pain” involving a small
number of sites with O/E < 1, and “extensive pain” involving a large
number of sites with O/E clearly > 1.

We then explored personal risk factors for musculoskeletal pain
affecting different numbers of anatomical sites. We used General-
ised Linear Latent and Mixed Models (GLLAMM) to fit 2-level, ran-
dom intercept Poisson regression models with robust standard
errors, in which individuals were clustered by occupational group.
Associations were summarised by prevalence rate ratios (PRRs)
with associated 95% confidence intervals (95% Cls). To check the
robustness of the findings, we repeated the analyses, using 2-level,
random intercept logistic regression models.

To check whether a pattern of pain that was widespread (ie, in
the trunk, on both sides of the body, and in both an upper and low-

Table 2

er limb) showed additional association with risk factors after the
number of sites with pain had been taken into account, we carried
out a Poisson regression analysis with widespread pain as the out-
come, adjusting for the number of sites with pain (treated as dum-
my variables).

Next, we constructed single-level Poisson regression models
with limited and extensive pain as the outcome variables, and
incorporating occupational group as an independent variable while
adjusting for all of the personal risk factors examined previously.
For this purpose, office workers in the UK were taken as the refer-
ence group for risk estimates, and the PRRs for limited and exten-
sive pain (relative to no pain) were compared across the 47
occupational groups to see whether they correlated.

Finally, we carried out sensitivity analyses in which we re-
peated the Poisson regression analyses: a) excluding the 5 occupa-
tional groups with response rate < 50%; and b) adjusting also for
the method by which the questionnaire was answered (interview
or self-administration).

3. Results

The total CUPID study sample comprised 12,426 participants
[3], but 16 were excluded from the current analysis because of
incomplete information about the occurrence of pain at some ana-
tomical sites. Among the remaining 12,410, the number by occupa-
tional group ranged from 92 to 1010 (Table 1).

Table 2 shows the 1-month prevalence of pain at each of the 10
anatomical sites, and the associations between pain at pairs of
sites, summarised by ORs. Pain was reported most frequently in
the low back (35.7%) and neck (31.0%), and least often in the right
elbow (6.6%) and left elbow (4.3%). Participants who had pain at
one anatomical site were more likely than those who did not, to
have pain at other given sites (ORs >2.5 for all pairs of sites). How-
ever, the strongest associations were for pain at corresponding
sites bilaterally (ORs 23.0 for right and left knee, 21.5 for right
and left elbow, 18.7 for right and left wrist/hand, and 10.8 for right
and left shoulder). Higher ORs (5.0 to 10.2) were also observed for
pain at adjacent anatomical sites in the upper limb (neck with
shoulder, shoulder with ipsilateral elbow, and elbow with ipsilat-
eral wrist/hand).

Prevalence of pain in the past month at 10 anatomical sites and associations between pain at pairs of sites.

Anatomical Prevalence (%) 0Odds ratios (with 95% confidence intervals) for associations with pain at other anatomical sites®
site of pain in
past month
Low Neck Right Right Left Right Left Right
back shoulder shoulder elbow elbow wrist/hand wrist/hand knee
Low back 35.7
Neck 31.0 3.8
(3.5-4.1)
Right shoulder 18.7 3.0 52
(2.8-3.3) (4.7-5.7)
Left shoulder 14.2 3.0 5.0 10.8
(2.7-3.3) (4.4-5.5)  (9.6-12.1)
Right elbow 6.6 2.7 3.2 5.5 2.7
(2.3-3.1) (2.8-3.7) (4.7-6.4) (2.3-3.1)
Left elbow 4.3 34 3.1 2.8 6.1 21.5
(2.8-4.1) (2.6-3.8) (2.3-34) (5.0-7.3) (17.7-26.1)
Right wrist/hand 15.9 3.0 31 3.8 2.5 7.1 4.2
(2.7-3.4) (2.8-3.5) (3.4-4.2) (2.3-29) (6.1-8.2) (3.5-5.0)
Left wrist/hand 10.1 2.9 3.0 2.6 4.1 3.8 10.2 18.7
(2.6-3.3) (2.7-34) (2.3-3.0) (3.6-4.7)  (3.2-4.5) (8.4-12.3) (16.3-21.4)
Right knee 15.0 33 2.6 2.8 2.5 4.0 3.6 3.2 2.8
(3.0-3.6) (2.3-29) (2.5-3.2) (2.2-2.8) (3.5-4.7) (3.0-4.3) (2.8-3.6) (2.4-3.2)
Left knee 141 33 2.6 2.6 2.7 33 3.9 2.8 34 23.0
(2.9-3.6) (2.3-29) (2.3-29) (2.4-3.0) (2.8-3.9) (3.3-4.7) (2.5-3.2) (3.0-3.8) (20.4-26.1)

¢ 0dds ratios are adjusted for sex and age (in 10-year bands).
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Table 3 shows how often pain was reported at different num-
bers of anatomical sites, and compares the observed counts with
the frequencies that would have been expected based on the over-
all prevalence of pain at each anatomical site by sex and age, and
assuming that the occurrence of pain at each anatomical site was
statistically independent. Results are presented for all distributions
of pain, and also broken down according to whether or not the dis-
tribution of pain was widespread. As would be expected from the
associations in Table 2, overall there were more participants than
expected with no pain at any of the 10 sites (O/E = 2.16). In con-
trast, there were fewer than expected with pain at just 1, 2, or 3
sites (O/E =0.667, 0.539, and 0.695, respectively). However, the
frequency with which 6 or more sites were reported as painful
was well above expectation (674 participants vs 41.9 expected),
the OJE ratio increasing progressively from 8.87 for 6 sites to
86,900 for all 10 sites (44 participants). Most people with pain at
6-10 sites met the criteria for widespread pain (81%), whereas
among those with pain at 4-5 sites, only 33% had widespread pain.
When the analysis was broken down according to the distribution
of pain, the O/E ratio for pain at any given number of sites was con-
sistently greater when the pain was not classed as widespread.
Based on this analysis, we defined pain at 1-3 anatomical sites
as “limited” and pain at 6-10 sites as “extensive.”

Table 4 summarises the associations of pain at different num-
bers of anatomical sites with personal risk factors. For each pain
outcome, risk estimates are relative to people with no pain, and
were derived from a single regression model that included all of
the variables for which results are presented. Limited pain (1-3
sites) showed only modest associations with the risk factors exam-
ined, the strongest being for report of 5 physically loading activi-
ties (PRR 1.4, 95% CI 1.2-1.6) and somatising tendency (PRR 1.3,
95% CI 1.2-1.4) for report of 2 or more distressing somatic symp-
toms. However, for many risk factors, the PRRs for extensive pain
(6-10 sites) were substantially higher. These included female sex
(1.6), older age (2.6), report of 2 or more distressing somatic symp-
toms (4.6), and exposure to multiple physically loading activities
(up to 5.0). Corresponding risk estimates for pain at 4-5 sites were
intermediate between those for limited and extensive pain. When
the analysis was repeated using logistic regression (ie, with charac-
terisation of associations by ORs rather than PRRs), the pattern of
results was similar (data not shown).

Table 5 shows the relation of widespread pain to sex, age, soma-
tising tendency, and number of physically loading occupational
activities after adjustment for the number of sites with pain. This

Table 3
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analysis was restricted to participants with pain at 3-8 anatomical
sites since no-one with pain at fewer than 3 sites could have wide-
spread pain, and pain met the criteria for being widespread in all
who had pain at 9 or 10 sites. After adjustment for number of sites
with pain, and also for all of the other risk factors in the Table,
there was no indication of any additional association with wide-
spread pain.

Fig. 1 compares PRRs for limited and extensive pain in the 47
occupational groups that made up the study sample. These were
derived from 2 Poisson regression models with adjustment for all
of the personal risk factors examined in Table 4, and taking the risk
in office workers in UK as the reference. After adjustment for per-
sonal risk factors, there was substantial variation in both out-
comes, the PRR for limited pain varying from 0.4 (95% CI 0.3-0.5)
in Pakistani manual workers to 1.3 (95% CI 1.1-1.4) in manual
workers in Costa Rica, and that of extensive pain from 0.0 (95%
CI 0.0-0.0) in Pakistani office workers and Brazilian sugar cane cut-
ters to 1.7 (95% CI 0.9-2.9) in manual workers in Costa Rica (the
corresponding prevalence rates in these 5 occupational groups
were 25%, 82%, 0%, 0%, and 56%, respectively). PRRs for the 2 cate-
gories of pain were correlated (Spearman correlation coeffi-
cient = 0.76), occupational groups from Asian countries tending
to have low rates for both pain outcomes, and most occupational
groups from Central and South America lying at the upper end of
the range. However, within the overall correlation, there was nota-
ble variation. For example, among the 11 occupational groups with
a PRR of 0.95-1.05 for limited pain, PRRs for extensive pain ranged
from 0.3 (95% CI 0.1-0.7) in Spanish office workers to 1.5 (95% CI
0.8-2.6) in Brazilian office workers.

4. Discussion

In this analysis, associations between pain at pairs of anatomi-
cal sites were strongest for corresponding sites on the right and left
of the body, and for adjacent sites in the neck and upper limb. Nev-
ertheless, the occurrence of pain at any given number of sites was
more exceptional (as compared with what would have been ex-
pected if pain at each site were independent) when it did not meet
the ACR criteria for being widespread. Extensive pain (involving 6-
10 sites) showed much stronger associations with physical and
psychosocial risk factors than limited pain (involving only 1-3
sites), but after adjustment for the number of sites with pain, there
were no additional associations with a widespread distribution of
pain. This suggests that in studies of causation, it might be better

Observed and expected distributions of participants according to number of anatomical sites with pain in past month.

Number of anatomical
sites with pain in past

Pain not widespread®

Pain widespread?®

All distributions of pain

month
Observed Expected Ratio of Observed Expected Ratio of Observed Expected Ratio of
number of number of observed to number of number of observed to number of number of observed to
subjects subjects® expected subjects subjects® expected subjects subjects® expected

0 4638 2150 2.16 0 0 - 4638 2150 2.16

1 2660 3990 0.667 0 0 - 2660 3990 0.667

2 1866 3460 0.539 0 0 - 1866 3460 0.539

3 1257 1630 0.773 47 250 0.188 1304 1880 0.695

4 647 429 1.51 171 274 0.624 818 703 1.16

5 202 65.3 3.09 248 124 2.00 450 189 2.38

6 103 6.06 17.0 221 30.5 7.25 324 36.5 8.87

7 17 0.321 52.9 134 4,59 29.2 151 4.91 30.7

8 10 0.008 1230 98 0.426 230 108 0.434 249

9 0 0 - 47 0.022 2100 47 0.022 2100

10 0 0 - 44 0.001 86900 44 0.001 86900

2 Pain was classed as widespread if it occurred in the trunk (low back or neck), on both sides of the body, and in both an upper and lower limb.
b Expected numbers were calculated from the prevalence of pain at each anatomical site by sex and 10-year age band, with the assumption that the occurrence of pain at

each site was statistically independent (see text).
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Table 4
Associations with risk factors according to number of anatomical sites with pain.

D. Coggon et al./PAIN" 154 (2013) 1769-1777

Risk factor

Number of anatomical sites with pain

0 1-3 4-5 6-10
n n PRR? (95% CI) n PRR? (95% CI) n PRR? (95% CI)

Sex

Male 2059 1861 1 306 116

Female 2579 3969 1.1 (1.0-1.2) 962 14 (1.2-1.7) 558 1.6 (1.2-2.1)
Age (years)

20-29 1327 1422 1 217 1 93 1

30-39 1554 1902 1.1 (1.0-1.1) 355 1.3 (1.1-1.5) 156 1.3 (1.0-1.7)

40-49 1136 1649 1.1 (1.0-1.2) 407 1.7 (1.4-2.0) 253 2.2 (1.6-2.9)

50-59 621 857 1.1 (1.0-1.2) 289 21 (1.7-2.6) 172 2.6 (1.9-3.7)
Age finished full-time education (years)

>20 2745 3410 1 720 1 365 1

17-19 1285 1564 1.0 (1.0-1.1) 345 1.1 (1.0-1.2) 176 1.1 (1.0-1.2)

14-16 440 629 1.1 (1.0-1.1) 125 1.0 (0.8-1.2) 78 1.0 (0.9-1.3)

<14 142 201 1.0 (0.9-1.1) 72 1.0 (0.7-1.3) 54 1.0 (0.8-1.4)

Unknown 26 26 1.0 (0.7-1.3) 6 0.8 (0.4-1.4) 1 0.3 (0.1-0.7)
Smoking status

Never smoked 3044 3558 1 785 1 458 1

Ex-smoker 586 918 1.1 (1.1-1.2) 190 1.2 (1.1-1.4) 88 1.1 (0.9-1.3)

Current smoker 985 1343 1.1 (1.0-1.1) 291 1.2 (1.1-1.4) 125 1.1 (0.9-1.3)

Missing 23 11 0.7 (0.4-1.1) 2 0.4 (0.2-1.2) 3 0.8 (0.3-2.0)
Number of distressing somatic symptoms in past week

0 3429 3327 1 489 1 153 1

1 755 1363 1.2 (1.1-1.2) 346 1.9 (1.7-2.1) 143 2.6 (2.0-3.3)

2+ 408 1086 13 (1.2-1.4) 417 24 (2.1-2.8) 369 4.6 (3.5-6.1)

Missing 46 54 1.1 (0.9-1.2) 16 1.6 (1.1-2.3) 9 2.7 (1.4-5.0)
Mental health

Good 2075 2092 1 360 1 172 1

Intermediate 1348 1838 1.1 (1.1-1.2) 400 14 (1.2-1.5) 172 1.1 (0.9-1.4)

Poor 1178 1870 1.2 (1.2-1.3) 502 1.6 (1.4-1.9) 327 1.6 (1.3-1.9)

Missing 37 30 0.9 (0.7-1.3) 6 0.8 (0.4-1.7) 3 0.7 (0.2-1.9)
Number of physically loading activities

0 470 356 1 41 1 10 1

1 972 1023 1.1 (1.0-1.2) 145 1.3 (1.0-1.8) 56 1.8 (1.0-3.3)

2 1361 1753 1.2 (1.1-1.3) 382 1.9 (1.4-2.6) 214 32 (1.9-5.3)

3 1105 1443 1.2 (1.1-14) 347 2.2 (1.6-3.0) 171 3.2 (1.9-5.3)

4 523 851 1.3 (1.2-1.5) 240 2.6 (1.9-3.6) 135 4.0 (2.2-7.1)

5 207 404 14 (1.2-1.6) 113 2.8 (2.0-4.0) 88 5.0 (2.8-9.2)
Psychosocial aspects of work

Work >50 hours per week 1300 1102 1.0 (0.9-1.0) 183 0.9 (0.8-1.1) 75 0.9 (0.6-1.1)

Time pressure at work 3335 4436 1.1 (1.0-1.1) 1015 1.2 (1.1-1.4) 547 1.2 (1.0-1.5)

Lack of support at work 847 1506 1.1 (1.0-1.1) 386 1.2 (1.0-1.3) 271 13 (1.1-1.5)

Job dissatisfaction 971 1137 1.0 (0.9-1.1) 271 1.1 (0.9-1.3) 154 1.0 (0.8-1.2)

Lack of job control 989 1162 1.0 (0.9-1.0) 314 1.1 (1.0-1.2) 199 1.1 (1.0-1.3)

Job insecurity 1473 1775 1.0 (1.0-1.1) 388 1.0 (0.9-1.1) 274 1.2 (1.0-1.4)
Adverse beliefs about musculoskeletal pain

Work-relatedness 1521 2326 1.1 (1.1-1.1) 644 1.5 (1.3-1.6) 378 1.5 (1.2-1.7)

Physical activity 1042 1165 0.9 (0.9-1.0) 239 0.7 (0.6-0.9) 131 0.8 (0.7-1.0)

Prognosis 558 1057 1.1 (1.1-1.2) 285 13 (1.2-1.5) 178 13 (1.2-1.5)

PRR, prevalence rate ratio; CI, confidence interval.

¢ Mutually adjusted prevalence rate ratios in comparison with no pain at any anatomical site.

for classification of pain at multiple sites to be based simply on the
number of sites affected, regardless of their anatomical distribu-
tion. Furthermore, although relative risks of extensive and limited
pain by occupational group were correlated, there were notable
deviations from the overall pattern. This points to other determi-
nants that differ for the 2 categories of pain, and adds to the case
for treating them as distinct outcomes.

Our study had the advantage that it used standardised ques-
tions to collect data on pain and risk factors from a large sample
of participants. Response rates were generally high, and exclusion
of occupational groups in which response was lower did not mate-
rially alter the results. Nor were findings importantly different
when adjusted for whether the questionnaire was self-adminis-
tered or completed at interview.

Care was taken in translation of the questionnaire, but it re-
mains possible that the concept of pain was understood differently
in different languages. This would be expected to affect limited and
extensive pain similarly, and may have contributed to some of the

variation between occupational groups that remained after adjust-
ment for established risk factors. However, major differences in
risk were apparent even between occupational groups questioned
in the same language (eg, groups in Costa Rica and Colombia as
compared with Spain, and nurses and office workers in Brazil as
compared with sugar cane cutters in the same country). Further-
more, as we have reported elsewhere, similar differences were ob-
served also in the prevalence of pain that was reported as disabling
for everyday activities, or to have caused sickness absence [4,5],
outcome variables which are less likely to be biased by nuances
of translation.

Because the study was cross-sectional, we cannot exclude the
possibility that some of the observed associations with risk factors
reflected reverse causation. For example, it would not be surprising
if musculoskeletal pain lowered people’s mood, especially if exten-
sive. To the extent that this occurred, it would have inflated risk
estimates for the risk factors concerned, and possibly led to over-
adjustment when comparing risk between occupational groups.
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Table 5
Associations of widespread pain with risk factors.
Risk factor Number of subjects® Number (%) of subjects with widespread pain PRR? (95% CI)
Sex
Male 741 207 (27.9) 1
Female 2414 712 (29.5 0.9 (0.8-1.0)
Age (years)
20-29 577 147 (25.5) 1
30-39 901 227 (25.2) 0.9 (0.8-1.1)
40-49 1025 316 (30.8) 1.0 (0.8-1.1)
50-59 652 229 (35.1) 1.0 (0.9-1.2)
Number of distressing somatic symptoms in past week
0 1276 281 (22.0) 1
1 802 218 (27.2) 1.0 (0.9-1.1)
2+ 1036 410 (39.6) 1.1 (0.9-1.2)
Missing 41 10 (24.4) 1.0 (0.7-1.4)
Number of physically loading activities
0 110 22 (20.0) 1
1 420 106 (25.2) 1.1 (0.8-1.4)
2 938 285 (30.4) 1.0 (0.7-1.3)
3 823 221 (26.9) 0.9 (0.7-1.3)
4 578 195 (33.7) 1.0 (0.7-1.4)
5 286 90 (31.5) 0.9 (0.6-1.3)

PRR, prevalence rate ratio; CI, confidence interval.

2 Analysis was restricted to subjects with pain at 3-8 anatomical sites (for explanation see text).
b Risk estimates are for widespread pain relative to pain that was not widespread according to American College of Rheumatology criteria, and are adjusted for all risk

factors in the Table, and also for number of sites with pain (3, 4, 5, 6, 7, or 8).
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Fig. 1. Risk of extensive and limited pain by occupational group.

However, it would not be expected to cause spurious variation be-
tween occupational groups.

Bias may also have occurred because performance of certain
physical activities at work made participants more aware of, and
more likely to report, pain. However, this could not explain the
large differences in pain prevalence that were observed between
groups of office workers in different countries, whose activities
were generally similar [3]. On the other hand, between-group var-
iation may have been over-estimated to some extent if there were
non-differential errors in the assessment and classification of fac-
tors of adjustment. Because of limited resources, it was not possi-
ble to assess occupational activities by direct observation.

That pain at one anatomical site was often associated with pain
at an adjacent site, or at the same site on the other side of the body,

was unsurprising. The relationship may be explained in part by
shared risk factors, both physical and psychosocial. In addition,
pain that is diffuse or radiating may not localise to a single site
as defined in our questionnaire. Given this pattern of association,
it might be expected that widespread pain, which involved the
trunk, upper limb and lower limb, and also both sides of the body,
would be particularly unusual. However, we found that the extent
to which a distribution of pain was unusual depended more on the
number of sites affected than on whether it met the definition for
being widespread. Moreover, by comparing the observed numbers
of affected anatomical sites with the numbers that would have
been expected if pain at each site were independent, we were able
to define a threshold number of painful sites (n=6), at or above
which the distribution of symptoms was clearly exceptional.
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When we applied this definition of extensive pain, we found
much stronger associations with sex, age, somatising tendency,
and exposure to physically loading activities at work, than for lim-
ited pain. In contrast, the differential for other risk factors, such as
smoking, poor mental health, and psychosocial aspects of work,
was much smaller. Risk estimates for pain affecting 4-5 sites,
which was less remarkable (1268 participants vs 892 expected),
were intermediate. Prevalence rate ratios are constrained insofar
as prevalence cannot exceed 100%, and this might prevent PRRs
for more common health outcomes, such as limited pain, attaining
such high values as those for rarer outcomes such as extensive
pain. However, when we repeated our analysis using logistic
regression (with odds ratio as the measure of association) instead
of Poisson regression, the pattern was similar, demonstrating that
this was not the explanation for the higher risk estimates for
extensive pain. Furthermore, there was no indication of additional
associations with pain being widespread, once the number of sites
with pain had been taken into account (Table 5).

While other studies have explored risk factors for widespread or
multisite pain, with findings broadly similar to ours [1,6,7,10-
12,14-19,22-24], few investigations have examined associations
with pain confined to only 1 or 2 anatomical sites. A study in Nor-
way found a higher prevalence of pain at 6-10 anatomical sites rel-
ative to 1-3 sites in women as compared with men [14], and that
among subjects with back pain, widespread pain was more com-
mon in women, people of middle age, and those with more than
moderate emotional problems [20]. Our findings are consistent
with these observations, and suggest that localised musculoskele-
tal pain that is not accompanied by pain at multiple other anatom-
ical sites may differ in its risk factors from more extensive pain.

After adjustment for established risk factors, there was substan-
tial residual variation between occupational groups in the preva-
lence of both limited and extensive pain. The broad correlation
between risk estimates for the 2 outcomes by occupational group
suggests that their variation is driven, at least in part, by the same
determinants. However, the correlation was far from exact, with
quite marked differences in prevalence of extensive pain between
occupational groups with similar prevalence of limited pain. This
again points to important differences in the risk factors for limited
and extensive pain.

Optimal case definition for multisite pain depends on its practi-
cal utility in distinguishing illness with causes, prognosis, or re-
sponse to treatment that differs importantly from that of pain
occurring in other patterns [2]. Our analysis supports the classifica-
tion of pain at multiple anatomical sites according to the number
of sites affected. Although there was a threshold number of painful
sites, above which prevalence was clearly higher than would have
been expected by chance coincidence, we did not identify a thresh-
old number of affected sites above which associations with risk
factors were qualitatively different. Rather, associations became
progressively stronger, the larger the number of sites with pain.
Nevertheless, risk estimates for several variables were much larger
in relation to extensive than limited pain. This suggests that in fu-
ture research on pain at specific sites such as the back and wrist/
hand, there may be value in distinguishing cases with localised
pain from those in which pain is more extensive.
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