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Abstract

As part of the international CUPID investiga-
tion, we compared physical and psychosocial
risk factors for musculoskeletal disorders among
nurses in Brazil and Italy. Using questionnaires,
we collected information on musculoskeletal dis-
orders and potential risk factors from 751 nurses
employed in public hospitals. By fitting country-
specific multiple logistic regression models, we
investigated the association of stressful physical
activities and psychosocial characteristics with
site-specific and multisite pain, and associated
sickness absence. We found no clear relationship
between low back pain and occupational lifting,
but neck and shoulder pain were more common
among nurses who reported prolonged work with
the arms in an elevated position. After adjust-
ment for potential confounding variables, pain
in the low back, neck and shoulder, multisite
pain, and sickness absence were all associated
with somatizing tendency in both countries. Our
findings support a role of somatizing tendency in
predisposition to musculoskeletal disorders, act-
ing as an important mediator of the individual
response to triggering exposures, such as work-
load.

Nursing Staff; Cross-cultural Comparison; Mus-
culoskeletal Diseases; Absenteeism
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Introduction

Musculoskeletal disorders are an important
cause of morbidity in Western countries ! where
they have been a major focus for research. More-
over, in the last decade the body of evidence on
musculoskeletal disorders has extended to also
include epidemiological investigations conduct-
ed the so called “developing” countries 2.3:4.
Many studies have highlighted the impor-
tant role of stressful physical activities in the
generation and progression of musculoskeletal
disorders. At the same time, psychosocial risk
factors, such as job satisfaction, somatizing ten-
dency and mood, are receiving growing attention
as determinants of musculoskeletal disorders,
and appear at least equally important 5678, In
addition, some studies have started to explore
the role of culturally determined health beliefs
in generating and maintaining musculoskeletal
symptoms. These studies have suggested marked
variations in the prevalence of common muscu-
loskeletal complaints and associated disability
among workers carrying out similar jobs but in
dissimilar settings (different countries) 9,10. It is
hypothesized that in many cases, chronic mus-
culoskeletal symptoms and disability may be
“psychologically mediated responses to triggering
exposures” 11 (p. 281) conditioned by individual
characteristics and cultural circumstances.
Nurses employed in hospitals are particularly
liable to work-related musculoskeletal disorders:



their work frequently involves heavy lifting, of-
ten in awkward postures, and sometimes entails
forceful movements of the upper limbs. Low
back, neck and shoulder pain have been shown
to be highly prevalent among nurses 12.

In order to study the psychosocial and cul-
tural influences on musculoskeletal disorders,
we recruited two populations of Brazilian and
Italian nurses and nursing technicians (called
nurses as a whole), as part of the international
CUPID (Cultural and Psychosocial Influences on
Disability) study.

Our aim was to compare the prevalence of
musculoskeletal disorders among nurses in the
two locations, and their association with physical
and psychosocial risk factors.

Methods

We conducted a cross-sectional survey focusing
on nurses from large public hospitals in Brazil
and Italy. Between May 2008 and March 2010, we
recruited nurses who were employed in medical
wards at Sdo Paulo University Hospital (Brazil),
and Milan and Varese University Hospitals (Italy),
here on called Brazilian and Italian nurses, re-
spectively, for the sake of brevity. To be included
in the study, subjects had to have been employed
in their current job for at least 1 year.

The study protocol was approved by each In-
stitutional Review Board, and written informed
consent was obtained from all participants. Each
subject completed a self-administered question-
naire in their native language. The questionnaire
for the CUPID study was originally compiled
in English, and translated into Portuguese and
Italian. To check the accuracy of the transla-
tions, each questionnaire was independently
back-translated to English. The back-translated
versions were then compared to the original to
identify any inconsistencies, and re-submitted to
the central coordinator of the CUPID study (D.C.)
who suggested adjustments. In addition, as de-
scribed by a previous study 3, the Portuguese ver-
sion of the questionnaire was pre-tested on a
sample of nurses before applying it to the main
study.

Questions covered aspects such as demo-
graphic characteristics, hours worked per week,
duration of employment, whether the nurse’s job
involved specific physical activities in an average
working day, job satisfaction, tendency to soma-
tize, mental health (mood), pain at specific ana-
tomical sites, and related disability and sickness
absence.
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Exposure assessment

We categorized hours worked per week using a
cut-off of 38 hours (a full-time working week).
We assessed job satisfaction by asking partici-
pants directly how satisfied they were with their
job as a whole and grouping answers to form a
dichotomous variable (satisfied vs. dissatisfied).
To measure somatizing tendency, we used ele-
ments of the somatic subscale of the Brief Symp-
tom Inventory 13, asking about distress caused by
nausea, faintness, dizziness, weakness, numb-
ness, chest pain and breathing difficulties in the
previous week. Participants were then classified
according to the number of these symptoms
(zero, one, two or more) causing at least mod-
erate concern. We assessed mental health using
questions from the relevant section of the Short
Form-36 questionnaire 4. The sum of scores re-
sulting from individual questions was grouped
into approximate tertiles of their distribution in
the whole study sample (poor, intermediate or
good mental health).

The CUPID questionnaire focused on six an-
atomical sites: low back, neck, shoulder, elbow,
wrist/hand and knee. For each site, we identified
one or more stressful physical activities in an av-
erage working day including: lifting a weight of
> 25kg by hand (low back) and work with hands
above shoulder height for > 1 hour (neck and
shoulders).

Outcome definition

Pain at different anatomical sites was assessed
by means of specific questions regarding loca-
tion and duration of pain, whether the pain had
made one or more everyday activity (such as get-
ting dressed, doing normal household jobs, etc.)
difficult or impossible, and whether it had led to
absence from work; to avoid misunderstanding
regarding pain location, each anatomical site
was depicted by an image. The simplest outcome
measures were the presence or absence of pain in
the past month at each of the six anatomical sites
of interest. Pain was then defined as “disabling”
if it had made at least one of the specified every-
day activities difficult or impossible in the past
month. We also investigated whether pain had
occurred in three or more sites in the past month
(multisite pain), and whether sickness absence
had occurred in the past year because of muscu-
loskeletal pain.

When considering regional pain, we focused
only on those anatomical sites which are most
likely to be stressed by the typical activities of
nurses employed in hospital wards: low back,
neck, and shoulder. However, when investigating
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multisite pain and sickness absence, all anatomi-
cal sites were taken into account.

Statistical analysis

We first compared the occupational and psycho-
social characteristics of nurses in the two loca-
tions, by means of descriptive statistics, Pearson’s
chi-squared test, and Mann-Whitney U test for
ordinal variables. We then fitted location-specific
multiple logistic regression models to assess the
association of risk factors with pain, disabling
pain, multisite pain and sickness absence; for
categorical variables with more than two lev-
els, a test for trend was performed. All statistical
tests were two-sided where; a p-value < 0.05 was
considered statistically significant. The statisti-
cal analysis was performed using Stata/MP 11.1
(Stata Corp., College Station, USA).

Results

A total of 969 nurses were invited to take part in
the study. Questionnaires were returned by 195
Brazilian nurses (participation rate: 96%) and 585
Italian nurses (participation rate: 76%). However,
we excluded two Brazilian and 27 Italian nurses
because they had been employed in their current
job for less than one year. Thus, our analysis was
based on 751 subjects.

Table 1 summarizes the main characteristics
of the study sample by location. Gender distri-
bution was similar in the two locations (84% fe-
males) butItalian nurses were younger (50% aged
< 40 vs. 39%) with a shorter duration of employ-
ment. Approximately 72% of participants report-
ed an average working week of 38 hours or less,
with a higher proportion of Italian nurses (26%
vs. 19%) working more than 38 hours/week. Both
lifting a weight of 25kg or more and working with
the hands above shoulder height for an hour or
longer were more frequent among Italian partici-
pants. Approximately 92% of Brazilian nurses de-
clared they were satisfied with their current job,
as compared with 83% of Italian nurses. In both
locations, more than 30% of the study partici-
pants reported two or more somatic symptoms
causing at least moderate concern (somatizing
tendency). Mood was poorer among Brazilian
nurses, with more than 65% of the participants
having intermediate or poor mental health. The
corresponding proportion among Italian nurses
was 55%.

Table 2 shows the prevalence of regional pain
among participating nurses by location. Rates
of low back pain in the past month were similar
(45% in Sao Paulo vs. 49% in Milan/Varese), but
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there was a higher prevalence of related absence
in the past year in the Italian cities. Italian nurses
reported more neck pain, although the differ-
ence was not statistically significant. Brazilian
nurses reported more shoulder problems, with
significant differences for shoulder pain in the
past month (42% in Sao Paulo vs. 33% in Milan/
Varese, p = 0.04) and shoulder pain causing ab-
sence in the past year (12% in Brazil vs. 7% in
Italy, p = 0.04). The frequency of multisite pain
was different in the two locations, with a higher
proportion of Brazilian nurses reporting > 3 pain-
ful anatomical sites in the past month (42% vs.
30%); however, the percentages of participants
reporting no painful sites at all were very similar
(23% in Sao Paulo vs. 25% in Milan/Varese).

Table 3 shows the results of the multiple lo-
gistic regression analyses, exploring associations
between the main investigated risk factors and
pain at different anatomical sites in the past
month. The reference category for each of the
risk estimates in this table was no pain at the
investigated site during the past month. All re-
gression models included sex, age, hours worked
per week, site-specific stressful physical activ-
ity, job satisfaction, somatizing tendency and
mood; associations are summarized by odds
ratios (OR) and corresponding 95% confidence
intervals (95%CI). With regard to low back pain,
our analysis showed a lower risk in men than in
women, which reached statistical significance
among Italian nurses (OR = 0.51, p = 0.02). In-
creasing age was clearly associated with higher
risk of low back pain in the Italian nurses and
a similar pattern was apparent in the Brazilian
nurses, although none of the OR was statistically
significant. Working for more than 38 hours per
week carried an increased risk only among Ital-
ian nurses (OR = 1.83, p = 0.01). No significant
association was found between low back pain-
and lifting a weight of 25kg or more in an aver-
age working day, although OR in both locations
were greater than one. Job dissatisfaction also
carried an increased risk (OR = 1.52 in Sdo Paulo
and OR = 2.27 in Milan/Varese), but this reached
statistical significance only in Italy (p = 0.002). We
found a strong relationship between somatizing
tendency and risk of low back pain, with OR rang-
ing from 1.49 among Brazilian nurses reporting
one symptom causing at least moderate concern
in the past week to 2.99 among Italian nurses
reporting two or more distressing symptoms:
in both locations associations were statistically
significant (p-trend = 0.02, and p-trend < 0.001
in Sdo Paulo and Milan/Varese respectively). No
association was found with mood.

As regards neck pain in the past month, as-
sociations with gender and age were similar to
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Table 1

Characteristics of participating nurses by location ***.

Characteristic Sao Paulo Milan/Varese Total
(n=193) (n = 558) (n=751)
n % n % n %

Sex p=0.1

Female 169 87.6 464 83.2 633 84.3

Male 22 1.4 90 16.1 112 14.9

Missing 2 1.0 4 0.7 6 0.8
Age (years) p =0.04

19-29 30 15.5 93 16.7 123 16.4

30-39 46 23.8 185 33.2 231 30.8

40-49 81 42.0 174 31.2 255 34.0

>50 32 16.6 81 14.5 113 15.1

Missing 4 2.1 25 4.5 29 3.9
Job duration (years) p = 0.003

1-5 21 10.9 113 20.3 134 17.8

>5 172 89.1 445 79.8 617 82.2
Hours worked per week p =0.05

<38 148 76.7 395 70.8 543 72.3

> 38 36 18.7 144 25.8 180 24.0

Missing 9 4.7 19 34 28 3.7
Lifting a weight of = 25kg by hand p =0.001

No 97 50.3 205 36.7 302 40.2

Yes 94 48.7 342 61.3 436 58.1

Missing 2 1.0 11 2.0 13 1.7
Work with hands above shoulder p < 0.001
> 1 hour

No 167 86.5 409 73.3 576 76.7

Yes 23 1.9 138 24.7 161 21.4

Missing 3 1.6 11 2.0 14 1.9
Job satisfaction p = 0.002

Satisfied 178 92.2 461 82.6 639 85.1

Dissatisfied 15 7.8 94 16.9 109 14.5

Missing 0 0.0 3 0.5 3 0.4
Somatizing tendency ***

0 92 47.7 245 43.9 337 44.9

1 40 20.7 108 19.4 148 19.7

>2 58 30.1 199 35.7 257 34.2

Missing 3 1.6 6 1.1 9 1.2
Mental health p = 0.0002

Good 62 321 242 43.4 304 40.5

Intermediate 49 25.4 163 29.2 212 28.2

Poor 78 40.4 142 25.5 220 29.3

Missing 4 2.1 11 2.0 15 2.0

* p = chi-squared test after excluding subjects without available information; for ordinal variables, Mann-Whitney U

test was performed;

** Percentages may not add up to 100.0 because of rounding;

*** Number of symptoms in past week causing at least moderate concern.
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Table 2

Prevalence of regional pain among participating nurses by location ***.

Regional pain Sao Paulo Milan/Varese p-value
(n=193) (n = 558)
n % n %

Low back pain in past month 87 45.1 274 49.1 0.3
Neck pain in past month 78 40.4 259 46.4 0.2
Shoulder pain in past month 80 41.5 185 33.2 0.04
Disabling low back pain in past month 66 34.2 194 348 0.9
Disabling neck pain in past month 41 21.2 161 28.9 0.04
Disabling shoulder pain in past month 84 43.5 221 39.6 0.3
Low back pain causing absence in past year 24 12.4 95 17.0 0.1
Neck pain causing absence in past year 12 6.2 58 10.4 0.09
Shoulder pain causing absence in past year 23 11.9 40 7.2 0.04
Number of painful sites in past month

0 44 22.8 137 24.6

1 34 17.6 130 233

2 34 17.6 121 21.7

>3 81 42.0 170 30.5 0.03

*

** Percentages may not add up to 100.0 because of rounding.

those for low back pain. No association was ob-
served with hours worked per week, but stress-
ful physical activity (working with hands above
shoulder height for one hour or longer) was as-
sociated with a significantly elevated risk in both
Brazilian and Italian nurses (OR = 5.45, p = 0.01
and OR = 2.11, p = 0.001, respectively). No sig-
nificant association was observed with job satis-
faction, although in both locations OR exceeded
one. A positive association with somatizing ten-
dency was also observed for neck pain, with a
clear trend in risk among the Italian nurses (p <
0.001). As for low back pain, no association was
observed with poor mental health.

Shoulder painwas also more common atolder
ages. In addition, there was a positive association
with stressful physical activity (work with hands
above shoulder height for > 1 hour), with similar
ORin the two locations (1.72, p = 0.4 in Sdo Paulo
and 1.89, p = 0.01 in Milan/Varese). Job dissat-
isfaction was strongly associated with shoulder
pain in Sdo Paulo (OR = 8.06, p = 0.01). A posi-
tive association was also shown in Milan/Varese,
but it was not statistically significant (OR = 1.53,
p =0.1). Somatizing tendency was a risk factor for
shoulder pain and for pain at other sites, with OR
ranging from 1.21 (Ttalian nurses reporting one
symptom causing at least moderate concern in
the past week) to 4.78 (Brazilian nurses reporting
two or more distressing symptoms).

Cad. Saude Publica, Rio de Janeiro, 28(9):1632-1642, set, 2012

p = chi-squared test; for “Number of painful sites in past month”, Mann-Whitney U test was performed;

Associations with disabling pain in the past
month were generally similar to those for any
pain at the same anatomical site (Table 4). Thus,
age, hours worked per week, job dissatisfaction
and somatizing tendency were associated with
disabling low back pain. Working with hands
above shoulder height for an hour or longer in an
average working day was significantly associated
with disabling neck pain in both Sao Paulo (OR =
5.44, p = 0.01) and Milan/Varese (OR = 2.17,
p=0.001). In bothlocations, somatizing tendency
was positively associated with disabling neck pain
(p =0.02 and p < 0.001 for Sao Paulo and Milan/
Varese, respectively) and disabling shoulder pain
(p<0.001 for bothlocations). A 64% increased risk
of disabling shoulder pain was observed among
Italian nurses working more than 38 hours per
week. It was also shown that job dissatisfaction
carried an OR of 5.59 (p = 0.05) for disabling
shoulder pain among Brazilian nurses.

Further analysis (Table 5) confirmed somatiz-
ing tendency to be a strong risk factor for report-
ing pain at three or more sites in the past month
(reference category: pain at two or fewer sites) in
both Brazilian (OR = 2.37 for one symptom caus-
ing at least moderate concern, OR = 3.15 for two
or more symptoms, p-trend = 0.004) and Italian
(OR =1.89 for one symptom, OR = 3.51 for two or
more symptoms, p-trend < 0.001) nurses. Positive
associations were also found between somatizing



Table 3
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Associations between risk factors and pain in the past month by location *.

*

Risk factor Low back pain Neck pain Shoulder pain
S&o Paulo Milan/Varese S&o Paulo Milan/Varese S&o Paulo Milan/Varese
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
Sex
Female 1.00 1.00 1.00 1.00 1.00 1.00
Male 0.82(0.28-2.37) 0.51 (0.30-0.88) 0.65 (0.21-2.02) 0.38 (0.21-0.69) 1.10(0.35-3.51) 0.64 (0.35-1.18)
p=07 p=0.02 p=05 p =0.001 p=079 p=02
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00 1.00
30-39 1.65 (0.59-4.59) 1.15 (0.66-2.00) 1.74 (0.58-5.25) 1.42 (0.80-2.51) 1.04 (0.33-3.33) 1.81(0.93-3.49)
40-49 1.85(0.71-4.80) 1.57 (0.89-2.78) 2.45 (0.90-6.67) 1.88(1.05-3.35) 2.33(0.84-6.44) 3.09 (1.60-5.95)
> 50 1.25 (0.40-3.88) 2.06 (1.03-4.10) 1.59 (0.48-5.25) 1.68 (0.85-3.36) 2.42(0.72-8.14)  5.07 (2.41-10.66)

Hours worked/week

<38
> 38

Physical activity **
No
Yes

Job satisfaction
Satisfied
Dissatisfied

Somatizing tendency

0
1
>2

Mental health
Good
Intermediate

Poor

p=0.6

1.00
1.02 (0.44-2.36)
p=10

1.00
1.15(0.59-2.23)
p=0.7

1.00
1.52(0.42-5.52)
p=05

1.00
1.49 (0.65-3.42)
2.42 (1.14-5.14)
p=0.02

1.00
0.98 (0.43-2.25)
0.98 (0.45-2.12)
p=10

p =0.02

1.00
1.83(1.18-2.84)
p =0.01

1.00
1.31(0.88-1.96)
p=02

1.00
2.27 (1.34-3.86)
p = 0.002

1.00
2.60 (1.57-4.31)
2.99 (1.93-4.65)
p < 0.001

1.00
0.85 (0.54-1.3¢)
0.96 (0.59-1.56)
p=0.8

p=03

1.00
1.05(0.44-2.52)
p=0.9

1.00
5.45 (1.62-18.28)
p=0.01

1.00
2.18 (0.59-8.02)
p=02

1.00
1.32(0.56-3.11)
1.33(0.61-2.93)

p=04

1.00
0.65 (0.27-1.55)
0.77 (0.35-1.70)
p=05

p = 0.06

1.00
1.19(0.77-1.85)
p=04

1.00
2.11(1.35-3.32)
p = 0.001

1.00
1.45 (0.86-2.45)
p=02

1.00

1.52(0.92-2.52)

3.02 (1.94-4.69)
p < 0.001

1.00
0.98 (0.62-1.55)
0.81(0.49-1.33)
p=04

p = 0.04

1.00
0.87 (0.34-2.21)
p=0.8

1.00
1.72 (0.52-5.68)
p=04

1.00
8.06 (1.58-41.21)
p =0.01

1.00
2.76 (1.12-6.80)
4.78 (2.03-11.27)
p < 0.001

1.00
0.28 (0.10-0.77)
1.31(0.56-3.03)
p=0.5

p < 0.001

1.00
1.22(0.77-1.92)
p=04

1.00
1.89 (1.20-2.97)
p=0.01

1.00
1.53(0.91-2.58)
p=0.1

1.00
1.21(0.70-2.10)
1.85(1.17-2.91)

p=0.01

1.00
0.76 (0.47-1.23)
0.83 (0.49-1.40)
p=04

* Multivariable logistic regression models adjusted for all the variables presented in the table; for categorical variables with more than two levels, a test for

trend was performed;

** Stressful occupational activity in an average working day defined as lifting a weight of > 25kg by hand (low back) or work with the hands above shoulder

height for > 1 hour (neck and shoulder);

*** Number of symptoms in past week causing at least moderate concern.

tendency and sickness absence in the past year,
both in Sao Paulo (OR = 1.91 for one symptom,
OR = 3.14 for two or more symptoms, p-trend =
0.01) and in Milan/Varese (OR = 1.55 for one
symptom, OR = 2.32 for two or more symptoms,
p-trend = 0.001).

Discussion

Our study evaluated musculoskeletal disorder
prevalence in two occupational groups from
different socio-cultural backgrounds, both per-
forming very similar job tasks (nursing staff from
medical wards in large public hospitals in Brazil
and Italy) and compared, across different loca-
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Table 4

Associations between risk factors and disabling pain in the past month by location *.

Risk factor Low back pain Neck pain Shoulder pain
S&o Paulo Milan/Varese Séo Paulo Milan/Varese Séo Paulo Milan/Varese
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
Sex
Female 1.00 1.00 1.00 1.00 1.00 1.00
Male 1.00 (0.32-3.14) 0.51(0.27-0.95) 0.48 (0.09-2.57) 0.43 (0.20-0.90) 0.74 (0.22-2.48) 0.38 (0.20-0.72)
p=10 p =0.04 p=04 p=0.03 p=0.6 p =0.003
Age (years)
19-29 1.00 1.00 1.00 1.00 1.00 1.00
30-39 3.66(1.01-13.32) 1.48 (0.78-2.79) 0.86 (0.19-3.94) 1.89 (0.95-3.75) 3.17 (0.95-10.60) 1.86 (1.00-3.44)
40-49 4.51(1.33-15.28) 2.24 (1.19-4.24) 2.33(0.65-8.30) 2.59(1.31-5.14) 4.47 (1.48-13.49) 2.57 (1.38-4.79)
>50 3.36 (0.84-13.43) 3.31(1.59-6.89) 2.01(0.47-8.64) 1.35(0.60-3.02) 3.96 (1.10-14.23) 3.07 (1.49-6.30)
p =0.08 p < 0.001 p=0.1 p=0.2 p =0.02 p = 0.001
Hours worked/week
<38 1.00 1.00 1.00 1.00 1.00 1.00
> 38 1.27 (0.51-3.16) 1.64 (1.04-2.60) 0.46 (0.13-1.62) 0.84 (0.51-1.39) 0.83(0.32-2.14) 1.64 (1.04-2.58)
p=0.6 p=0.03 p=04 p=05 p=0.7 p=0.03
Physical activity **
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.01 (0.49-2.08) 0.96 (0.63-1.46) 5.44 (1.64-18.00) 2.17 (1.35-3.49) 2.50(0.71-8.84) 1.24 (0.79-1.96)
p=10 p=0.8 p=0.01 p = 0.001 p=02 p=04
Job satisfaction
Satisfied 1.00 1.00 1.00 1.00 1.00 1.00
Dissatisfied 2.21(0.57-8.59) 1.88(1.11-3.18) 1.45 (0.30-7.03) 1.70 (0.98-2.94) 5.59 (1.04-29.93) 1.46 (0.86-2.47)
p=03 p=0.02 p=0.6 p =0.06 p =0.05 p=02
Somatizing tendency
0 1.00 1.00 1.00 1.00 1.00 1.00
1 1.39 (0.56-3.49) 2.49 (1.44-4.31) 1.97 (0.66-5.92) 2.26 (1.25-4.08) 3.16 (1.30-7.65) 2.48 (1.46-4.20)
>2 3.66 (1.62-8.24) 3.67 (2.29-5.89) 3.36 (1.26-8.96) 4.21 (2.56-6.94) 6.89 (2.89-16.40) 3.84(2.43-6.08)
p = 0.002 p < 0.001 p =0.02 p < 0.001 p < 0.001 p < 0.001
Mental health
Good 1.00 1.00 1.00 1.00 1.00 1.00

Intermediate

Poor

0.67 (0.27-1.69)
1.07 (0.46-2.47)
p=038

0.95 (0.58-1.55)
1.18(0.70-1.99)
p=0.6

0.46 (0.15-1.40)
0.46 (0.31-2.09)
p=0.7

0.84 (0.50-1.39)
0.83 (0.47-1.47)
p=05

0.66 (0.26-1.69)
1.17 (0.49-2.79)
p=0.7

0.88 (0.55-1.42)
1.07 (0.64-1.79)
p=0.9

* Multivariable logistic regression models adjusted for all variables presented in the table; for categorical variables with more than two levels, a test for trend

was performed;

** Stressful occupational activity in an average working day defined as lifting a weight of > 25kg by hand (low back) or work with the hands above shoulder

height for > 1 hour (neck and shoulder);

*** Number of symptoms in past week causing at least moderate concern.

tions, the relation of risk factors to pain, disability
and sickness absence.

In our population, musculoskeletal disorder
prevalence tended to be higher than that previ-
ously reported from similar occupational set-
tings in other countries 15.

Despite possible differences in working con-
ditions, systems of remuneration and worker

beliefs, no major inconsistencies were observed
between the Italian and Brazilian nurses studied
with respect to low back pain prevalence or re-
lated disability and sickness absence.

After adjustment for the effect of other in-
dividual and psychosocial risk factors, physical
activity (lifting a weight of > 25kg by hand) was
not significantly associated with low back pain
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Table 5

RISK FACTORS FOR MUSCULOSKELETAL DISORDERS IN NURSES

Associations of selected risk factors with multisite pain and sickness absence by location.

Risk factor Multisite pain *** Sickness absence **/***
S3o Paulo Milan/Varese S&o Paulo Milan/Varese
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)

Job satisfaction

Satisfied 1.00 1.00 1.00 1.00
Dissatisfied 2.55(0.63-10.35) 1.50 (0.86-2.63) 3.56 (0.83-15.28) 1.39(0.80-2.41)
p=02 p=02 p =0.09 p=02
Somatizing tendency #
0 1.00 1.00 1.00 1.00
1 2.37 (0.98-5.73) 1.89 (1.04-3.44) 1.91(0.71-5.16) 1.55(0.85-2.83)
>2 3.15(1.40-7.08) 3.51(2.12-5.80) 3.14(1.27-7.80) 2.32(1.39-3.87)
p =0.004 p < 0.001 p=0.01 p = 0.001

* Pain at three or more sites in past month (reference category: pain at two or fewer sites);

** Multivariable logistic regression models adjusted for sex, age (categorical), hours worked per week, stressful physical

activity (categorical: 0,1,2,3,4/+), mental health (categorical: poor, intermediate, good); for categorical variables with more

than two levels, a test for trend was performed;

*** Sickness absence in past year because of any pain;

# Number of symptoms in past week causing at least moderate concern.

or disabling low back pain in either Brazilian or
Italian nurses.

The prevalence of neck pain and shoulder
pain was similar to the observed prevalence of
low back pain in both locations. An increased
risk of neck and shoulder pain was observed for
subjects working with the hands above shoulder
height for at least one hour/day.

Somatizing tendency appeared to be a rele-
vant risk factor for all the investigated outcomes,
particularly for disabling pain, multisite pain and
sickness absence. Despite possible differences in
cultural and social backgrounds, these associa-
tions were seen in both locations and are consis-
tent with findings in other studies 1516.

Major strengths of our study are: a relatively
high participation rate, comparison of the same
occupational group in two locations character-
ized by different social and cultural backgrounds,
and the ability to evaluate not only pain preva-
lence but also — as suggested by recent investiga-
tions 17,18 — its consequences (disability and sick-
ness absence).

The participation rate was 96% among Brazil-
ian and 76% among Italian nurses, being higher
or just slightly lower than response rates obtained
elsewhere in the CUPID study !2,15. Important re-
sponse bias is therefore unlikely. While non-re-
sponders may have differed somewhat from re-
sponders in their prevalence of musculoskeletal
symptoms, it seems unlikely that the differences

were so great as to seriously bias prevalence es-
timates. Moreover, when considering associa-
tions between musculoskeletal symptoms and
risk factors, important bias is even more unlikely.
These response rates were achieved while ensur-
ing the anonymity of participants and in strict
collaboration with the occupational physicians
at the investigated hospitals.

Applying the same study protocol and
standardized measurements of exposures and
outcomes, we were able to investigate and com-
pare the associations of prevalent musculoskel-
etal disorders with potential risk factors in Sao
Paulo (located in a rapidly developing country
in which musculoskeletal disorders in occu-
pational settings were extensively investigated
only recently 19,20, usually without taking into
account psychosocial risk factors) and in Milan
and Varese (both located in a country character-
ized by a higher median income and a more sta-
ble economic environment). Moreover, the rela-
tion of somatizing tendency to musculoskeletal
disorders had not previously been investigated
in Brazil.

The main limitations of our study arise from
its cross-sectional design: as is well known, the
contemporary collection of data on both risk fac-
tors and health limits conclusions drawn about
causal relationships. We have therefore present-
ed our findings with caution, without interpret-
ing them as causal relationships, and referring to
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“related” or “‘associated”’ factors 21. The direction
of cause and effect in cross-sectional associations
with musculoskeletal disorders is uncertain 22.
In our study, the lack of significant association
between physical activity and low back pain may
be a consequence of healthy worker selection,
arising because nurses with musculoskeletal dis-
orders tend to move (or be moved) to other hos-
pital units where there is less frequent lifting and
moving of patients. In addition, the observed as-
sociation between job satisfaction and pain may
be influenced by a tendency for nurses to per-
ceive a higher workload and feel less satisfied if
they are experiencing frequent musculoskeletal
pain (reverse causation).

Reverse causation may also have played a
role in the observed association between soma-
tization and pain prevalence. Workers with mus-
culoskeletal disorders might be prone to describe
their “general health” more negatively. The items
involved in the somatizing tendency measure-
ment included both nonspecific symptoms (such
as dizziness, chest pain, nausea and breathing
difficulties), and two neurological symptoms that
could in some circumstances arise from muscu-
loskeletal disease (“feeling weak in parts of your
body” and “numbness or tingling in parts of your
body”). When we repeated analyses excluding
these two questions, the association of soma-
tizing tendency with low back pain (Sao Paulo),
shoulder pain (both locations), multisite pain
(Sao Paulo) and sickness absence (Milan/Varese)
lost their statistical significance, but odds ratios

Resumo

Como parte da pesquisa internacional CUPID, com-
paramos os fatores de risco fisico e psicossocial para
disturbios osteomusculares entre enfermeiras no Brasil
e na Itdlia. Foram coletados dados com questiondrios
sobre distiirbios osteomusculares e seus fatores de risco
potenciais com 751 enfermeiros de hospitais piiblicos.
Com modelos de regressao logistica especificas para
cada paris, investigamos a associagao entre atividades
fisicas estressantes e as caracteristicas psicossociais,
com dores em sitios especificos e muiltiplos, assim co-
mo auséncias motivadas por doencga. Ndo encontra-
mos clara relagao entre dor lombar e levantamento de
pesos, porém dores no pescogco e ombros foram as mais
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were generally only slightly reduced and in other
cases remained statistically significant (data not
shown).

Our study relied on self-reported informa-
tion, which may have led to misclassification of
some exposures. For example, a worker who was
currently suffering from musculoskeletal pain
might be more aware of stressful physical activi-
ties and report them more frequently. The effect
of any such misclassification would be to inflate
OR, and it would not explain the absence of sig-
nificant associations between low back pain and
lifting.

To address some of the above mentioned lim-
itations we are planning to follow up workers for
at least one year and to re-measure musculoskel-
etal disorders and other outcomes at the end of
this period. This will allow us to prospectively
evaluate the effect of the evaluated risk factors
on the risk of developing new musculoskeletal
disorders and the persistence of musculoskeletal
disorders already present at baseline.

In conclusion, our findings support a pos-
sible role of somatizing tendency in predispos-
ing to musculoskeletal disorders. The influence
of psychosocial and cultural characteristics on
musculoskeletal disorders prevalence is well de-
scribed in the earlier literature 523, suggesting that
they are important mediators of the individual
response to triggering exposures (such as work-
load) 11. Among such characteristics, somatizing
tendency is likely to play an important role, with
effects across different cultural environments.

relatadas entre as enfermeiras que realizam trabalho
prolongado, com bragos elevados. As dores na lombar,
pescoco, ombros e em miultiplos sitios foram associa-
das a tendéncia somatizante e a auséncia por doenga
em ambos os paises. Nossos achados reforcam o papel
da tendéncia somatizante como fator predisponente
para distiirbios osteomusculares, atuando como um
importante mediador da resposta individual.

Recursos Humanos em Enfermagem; Comparag¢do
Transcultural; Doengas Musculoesqueléticas; Absen-
teismo
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