UNIVERSITY OF AMSTERDAM
X

UvA-DARE (Digital Academic Repository)

Gender differences in upper extremity musculoskeletal complaints in the
working population

de Zwart, B.C.H.; Frings-Dresen, M.H.W.; Kilbom, A.

Publication date
2001

Published in
International Archives of Occupational and Environmental Health

Link to publication

Citation for published version (APA): )

de Zwart, B. C. H., Frings-Dresen, M. H. W., & Kilbom, A. (2001). Gender differences in upper
extremity musculoskeletal complaints in the working population. International Archives of
Occupational and Environmental Health, 74, 21-30.

General rights

It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations

If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UVA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

Download date:11 Feb 2023


https://dare.uva.nl/personal/pure/en/publications/gender-differences-in-upper-extremity-musculoskeletal-complaints-in-the-working-population(bb391492-013e-4704-959f-f60a33d9cf09).html

Int Arch Occup Environ Health (2001) 74: 21-30

© Springer-Verlag 2001

ORIGINAL ARTICLE

B. C. H. de Zwart - M. H. W. Frings-Dresen
A. Kilbom

Gender differences in upper extremity musculoskeletal complaints

in the working population

Received: 16 February 2000 / Accepted: 10 June 2000

Abstract Objectives: This study analysed the association
between gender and upper extremity musculoskeletal
complaints, among the general working population and
in various occupational groups. The hypothesis was
tested whether the higher risk for women in the general
working population for these complaints could partly be
explained by differences in the distribution of men and
women in occupations with different risks for the onset
of upper extremity musculoskeletal complaints. Meth-
ods: The data for this study came from cross-sectional
questionnaire data from 16,874 employees categorised in
21 different occupational classes. Associations between
gender and complaints of the upper extremities were
analysed for the total study sample and for each occu-
pational class separately. An adjustment was made for
the variable ‘occupational class’ in the final model in
order to study the impact of occupational gender seg-
regation on gender differences in upper extremity com-
plaints in the working population. Results: In the total
study sample, significantly higher risks of complaints of
the neck, shoulder, elbow, and wrist among the women
were observed. Within many occupational classes,
women reported significantly higher risks than did men,
in particular for complaints of the neck and shoulder.
Adjustment for occupational class showed increased
risks for female workers for complaints of the neck,
shoulder, elbow, and wrist, hence, rejecting our
hypothesis on occupational gender segregation as an
explanation for the higher risks for upper extremity
complaints among women in the general working pop-
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ulation. Conclusions: This study confirmed the presence
of gender differences in upper extremity musculoskeletal
complaints among the working population and in many
occupational classes, with female workers having the
higher risk. The results, however, do not lend support
to a differential occupational exposure theory as an
explanation for the higher risks for these complaints
among women in the general working population.
Careful consideration of gender influence in ergonomic
epidemiological studies is recommended.
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Introduction

During the past decade, upper extremity musculoskeletal
disorders (UEMSD) have become one of the most sig-
nificant and costly health problems among the working
population world-wide (Feuerstein et al. 1998; Muggle-
ton et al. 1999; Silverstein et al. 1998). Alternative terms
for these disorders are: repetitive strain injuries (RSI),
cumulative trauma disorders (CTD), and occupational
cervobrachial disorders (OCD) (Rosecrance and Cook
1998). Several extensive reviews have been published
lately on the epidemiological evidence of work-related
risk factors in the development of these types of disorder
(Bernard 1997; Derebery 1998; Muggleton et al. 1999,
Rosecrance and Cook 1998; Sluiter et al. 2000; Viikari-
Juntura and Silverstein 1999; Winkel and Westgaard
1992). Most of the papers concluded that occupational
exposure to factors such as highly repetitive work tasks,
excessive forces, awkward working postures, and hand-
arm vibration are associated with the onset of UEMSD.

The individual factor of gender has frequently been
treated as a potential confounder or effect modifier in
ergonomic epidemiological studies (Bernard 1997). Over
the past years, elevated risks of complaints of the upper
extremities among female workers have been reported in
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various occupational groups, €.g. among car assembly
workers (Zetterberg and Ofverholm 1999), newspaper
employees (Bernard et al. 1994), salespeople (Skov et al.
1996), fish industry workers (Chiang et al. 1993; Nord-
ander et al. 1999), and office workers (Bergqvist et al.
1995). In large-scale studies of the general working
population in different countries, the higher risk for
women of the onset of these types of complaint have also
been consistently observed (De Zwart et al. 1997a; Ek-
berg et al. 1995; Feuerstein et al. 1998; Franklin et al.
1991; Linton 1990; Tanaka et al. 1995). The explana-
tions for these gender differences, however, are still
poorly understood.

Recently, Kilbom and Messing (1998) discussed po-
tential reasons for the higher musculoskeletal morbidity
rates among female workers. The first explanation that
was hypothesised were the biological differences between
sexes in, e.g. body size, muscular capacity, aerobic
capacity, and hormonal conditions, thought to make
women more susceptible to the onset of musculoskeletal
disorders. Secondly, outside of work, female workers
may be more often exposed to risk factors for these types
of disorder during household and child care activities
than are men. Thirdly, gender-related differences may be
related to information bias, as women may be more
likely to express or report health problems. Fourthly,
within the same occupation, the assigned tasks between
both sexes may differ, as well as the psychosocial work
environment. Furthermore, work stations and applied
tools at the work place may be inappropriate for wom-
en, as most of them have been designed on the basis of
anthropometric data for men. Finally, women and men
may be segregated into different jobs with different
working conditions and thus consequently are exposed
to different occupational risk factors.

This last-named differential occupational exposure
theory has often been mentioned as one of the most
plausible explanations for gender differences in health
statistics among the general working population. Con-
sistent evidence for this hypothesis concerning gender
differences in musculoskeletal complaints, however, is
still lacking.

The objectives of this study are twofold: firstly, to
analyse the association between gender and upper ex-
tremity musculoskeletal complaints among the general
working population and in various occupational groups.
Secondly, to test the hypothesis whether the higher risk
in women in the general working population for these
types of complaint can be explained partly by differences
in the distribution of male and female workers in
occupations with different risks for the onset of upper
extremity musculoskeletal complaints.

Methods

Subjects

The data for this study on complaints of the upper extremities came
from cross-sectional questionnaire data on working conditions and

health, from a database concerning 48,690 active male and female
workers from the Netherlands. All questionnaires were gathered by
a regional occupational health service (OHS) in the eastern part of
the country between 1982 and 1993, as part of periodic occupa-
tional health surveys (POHS). For almost three decades, employees
in the Netherlands have been invited by their OHS to participate in
a POHS with intervals of approximately 4 years. The surveys are
carried out company-wide on a voluntary basis. Reported partici-
pation rates vary around 70-90% (Weel et al. 2000). A POHS
consists of a standardised physical examination and a self-admin-
istered questionnaire. The survey primarily aims at identification of
adverse working conditions and work-related diseases (Weel et al.
2000).

In case workers participated more than once in a POHS be-
tween 1982 and 1993, data from only the first questionnaire were
used. Excluded from analyses were all employees: serving in the
armed forces (n = 1,325), those with a mental or physical disability,
working in sheltered workplaces (n = 2,861), those with ages de-
viating from the range 15-64 years (n = 18), and those with missing
values on any of the items included in the analyses (n = 433). In the
remaining group of 44,053 subjects, occupational classes were
constructed by grouping workers by their occupational titles in
order to increase statistical power. This grouping procedure was
based on the Dutch classification of occupations. This national
classification system is derived from the international standard
classification of occupations in which occupations with similar
work demands are grouped into occupational classes (ILO 1969).
Because of statistical considerations, we selected for the final
analysis data from occupational classes that had a minimum
number of 50 subjects in each gender group. In total, 16,874 sub-
jects were selected of whom 66.9% were men and 33.1% were
women. Mean age of the men was 38.0 years (range 17-64) and of
the women was 32.9 years (range 16-64). The sample included
employees from 21 occupational classes representing a broad
variation in work tasks and work demands (see Table 1).

Questionnaire data

The self-administered questionnaire, that has been used for almost
three decades in POHS (Weel et al. 2000) and in several epidemi-
ological studies (Broersen et al. 1996; De Zwart et al. 1997a,b;
1997¢), included 55 items about subjective work demands and
working conditions and 117 items about subjective health com-
plaints. For the analysis, data were selected from questions refer-
ring to current job title, age, gender, civil status, and finally
complaints of the upper extremities. Subjective complaints of the
upper extremities were estimated through the questions: (1) Do you
regularly have pain or stiffness in the neck? (yes/no); (2) Do
you regularly have pain or stiffness in the shoulder? (yes/no); (3) Do
you regularly have pain or stiffness in the elbow? (yes/no); and (4)
Do you regularly have pain or stiffness in the wrist? (yes/no).

Data analysis

Cox’s proportional hazards regression analyses with a constant risk
period were performed for the estimation of crude and adjusted
prevalence ratios and 95% confidence intervals as effect measures
of the association between gender and complaints of the upper
extremities (Breslow 1974; Thompson et al. 1998). Men were se-
lected as reference population. Demographic confounders age (four
groups <29, 30-39, 40-49, >50 years) and civil status (two groups:
single, and married/living together) were included in the adjusted
analyses, regardless of the level of significance. Moreover, we per-
formed descriptive analyses of the prevalences of complaints to
identify high and low risk occupations by gender.

To study the impact of differences in gender distribution in
occupational classes on the association between gender and upper
extremity complaints in the general working population, we added
the variable ‘occupational class’ as a confounder to a model in
which age and civil status were already included. This was done for



Table 1 Numbers of men and
women within each of the 21
occupational classes (relative
gender distribution within each
class between brackets)
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Occupational class®

Men

Women

Laboratory workers

Authors, journalists and related creative artists

Social workers

Managers and directors

Bookkeepers and accountants

Administrative workers

Cashiers, tellers and bank employers

Professional nurses, midwives and related
medical and paramedical workers

Teachers (pre-) primary and special education

Teachers secondary and higher education

Salespeople and shop assistants

Restaurant services workers

Housekeeping services and personal care workers

Cleaners and building caretakers

Textile industry workers

Food and beverage industry workers

Assemblers of metal products

Assemblers of electrical products

Printers and related workers

300 (83.6%)
158 (73.1%)
259 (57.0%)
1,958 (96.2%)
564 (61.4%)
1,787 (53.7%)
273 (62.3%)
210 (19.4%)

287 (41.6%)
395 (80.0%)
116 (58.9%)

72 (28.9%)

76 (25.8%)
162 (22.1%)
182 (69.5%)
958 (84.0%)
463 (88.4%)
254 (83.0%)
505 (84.7%)

59 (16.4%)
58 (26.9%)
195 (43.0%)
77 (3.8%)
354 (38.6%)
1,543 (46.3%)
165 (37.7%)
875 (80.6%)

403 (58.4%)
99 (20.0%)
81 (41.1%)

177 (71.1%)

219 (74.2%)

572 (77.9%)
80 (30.5%)

182 (16.0%)
61 (11.6%)
52 (17.0%)
91 (15.3%)

Production and related workers not elsewhere classified
Material handling and related equipment operators,

dockers and freight handlers
Total

276 (82.6%)
2,028 (91.4%)

58 (17.4%)
190 (8.6%)

11,283 (66.9%) 5,591 (33.1%)

# According to ILO classification (1969)

all four complaints of the upper extremities separately. We then
studied the change in prevalence ratios after entering the variable
of occupational class in the model. Under the hypothesis that
women are dominant in high-risk jobs, a decline in the prevalence
ratios towards 1,0 was expected. Finally, we carried out likelihood
ratio tests to examine the difference in the log likelihood between
the model with and without occupational class included. All data
were managed and analysed with SPSS version 7.5 (SPSS, Chicago,
IIl., USA). Tests were considered statistically significant if
P < 0.05.

Results
Working population

Highest prevalence rates of subjective complaints of the
upper extremities among male and female workers in the
total study sample were reported for the neck and
shoulder, varying between 10.7% and 17.7% (Table 2).

Women reported higher morbidity rates in both regions
of the upper body than did men. Rather low prevalence
rates were observed for complaints of the elbow and
wrist, all less than 4%. After being adjusted for age and
civil status, prevalence ratios from Cox’s proportional
hazards regression models showed higher risks among
the women for complaints of the neck (prevalence ratio
(PR) =1.90, 95% confidence interval (95% CI) 1.75-
2.08), shoulder (PR = 1.43, 95% CI 1.30-1.57), elbow
(PR =1.23, 95% CI 1.02-1.47), and wrist (PR = 1.31,
95% CI 1.09-1.58).

Occupational classes
The prevalences of neck complaints for women exceeded

that for the men in all occupational classes, except for
laboratory workers (Table 3). In 14 out of 21 classes,

Table 2 Gender-specific

numbers and prevalences of Part of body Subjects  Complaints (%) Crude PR Adjusted PR* 95% CI P value
complaints of the upper
extremities, and crude and N?\‘;Ik 11.283 1212 (10.7) 1.00 1.00
djusted 1 ti en ) ) : : : .
(males reference population) Women 5,591 987 (17.7) 1.64 1.90 175208 <0.001
wit£1 95% confidence intervals Shoulder
(95% CI) and P values for total ~ pfep 11,283 1,220 (10.8) 1.00 1.00 -
study sample (n = 16,874) (PR Women 5,591 732 (13.1) 1.43 1.30-1.57  <0.001
prevalence ratios)
Elbow
Men 11,283 393 (3.5) 1.00 1.00 -
Women 5,591 177 (3.2) 0.91 1.23 1.02-1.47 0.027
Wrist
Men 11,283 321 (2.8) 1.00 -
Women 5,591 184 (3.3) 1.16 1.09-1.58 0.005

# Adjusted for age and civil status
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significantly higher risks were found for women after we
adjusted for age and civil status. A pronounced variety
between occupational classes was observed in PRs
among the female workers in particular, ranging from
5.1% to 38.4%. For women, laboratory workers were
identified as an occupational class with a relatively low
prevalence, whereas teachers in secondary and higher
education and assemblers of electronic products were
identified as occupations with a high prevalence. Among
the men, less variety was observed, ranging from 6.0%
to 16.7%. Here, salesmen and shop assistants, book-
keepers and accountants, and laboratory workers were
found to show low prevalences, whereas a relatively high
prevalence was reported for teachers in secondary and
higher education.

For prevalences of complaints of the shoulder, similar
results were reported. In 19 occupational classes higher
rates were observed for female employees compared
with their male colleagues. After adjustment, the female
status was found to be a significant risk factor for
shoulder complaints in five occupational classes. Among
the female workers prevalences ranged from 8.8% to
34.1%. Bookkeepers and accountants, and nurses re-
ported the lowest prevalences for shoulder complaints.
Highest prevalence was found among food and beverage
industry workers. Among the men, prevalences varied
from 6.6% to 17.2%. Housekeeping services and per-
sonal care, administration and laboratory work were
found to be jobs with low prevalences, whereas the food
and beverage industry and teaching in secondary and
higher education were found to be jobs with relatively
high prevalences.

In ten classes, prevalences of complaints of the elbow
in men exceeded that of the women, this in sharp con-
trast to the results reported for the neck and shoulder
(Table 4). Only for teachers in pre- and primary as well
as in special education was a significant association
found with gender, with the female workers having the
higher risk. Moreover, a small variation in prevalences
between the various classes was observed among the
men (1.3% to 6.5%) as well as the women (0% to 9.1%).
In female employees, lowest prevalences were reported
for authors, printers, and bookkeepers and accountants,
whereas relatively high prevalences were reported for
teachers in secondary and higher education, assemblers
of electronic products and cleaners and building care-
takers. Among the male employees, lowest prevalences
were reported for the occupational classes of laboratory
workers, authors, and bookkeepers and accountants.
Relatively high prevalences were reported among as-
semblers of metal and electronic products and teachers
in secondary and higher education.

Prevalences of complaints of the wrist were higher for
women in 15 occupational classes compared with men.
Female employees tended to have higher adjusted risks
than men for symptoms of the wrist among food and
beverage industry workers, assemblers of electronic
products, and material handling and related workers.
Similar to elbow complaints, limited variation in pre-
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valences was reported between all classes for male (0.9%
to 5.5%) and female (0% to 13.7%) workers. For
women, low prevalences were found in production and
production-related workers, bookkeepers and accoun-
tants, and textile industry workers. Relatively high pre-
valences were reported in food and beverage industry
workers and assemblers of electronic products. For men,
low prevalences were found in bookkeepers and ac-
countants, salesmen and shop assistants, and restaurant
service workers. Relatively high prevalences were found
in textile industry workers, production and production-
related workers, and housekeeping services and personal
care workers.

In contrast to the female status, within none of the
occupational classes was the male status associated with
a significantly higher risk for one of the complaints of
the upper extremities under study.

Gender segregation

In our study, men and women were found to be segre-
gated into different occupational classes (Table 1).
Moreover, descriptive gender-specific analyses showed
a wide variety in prevalences of upper extremity
complaints between occupational classes. To evaluate
whether some of the risk differences between male and
female workers in the total study sample could be ex-
plained by this gender segregation in working condi-
tions, hypothesising that women are dominant in high
risk occupations, we examined PRs unadjusted and ad-
justed for occupational class (Table 5). Controlling for
occupational class in the analyses resulted in an increase
in the PR for the association between gender and all four
types of complaint separately instead of the hypothes-
ised decline, hence, rejecting our proposed hypothesis.
Likelihood ratio tests reported significant improvements
of all four models after inclusion of the confounder
occupational class (P < 0.001).

Discussion

The findings of this study showed an association of
gender with complaints of the upper extremities among
the general working population as well as in many
occupational classes, with female workers consistently
showing the higher risk. At the level of occupational
class, the gender differences in morbidity rates were
found to be more pronounced for the neck and shoulder
compared with the elbow and wrist. Moreover, a wide
variety in prevalences of upper extremity complaints
between occupational classes was found for each gender
group. Furthermore, our results could not confirm the
frequently stated hypothesis that the higher risk for
women for upper extremity complaints in the general
working population can be attributed to gender segre-
gation in occupations, with women dominant in high
risk jobs.



26

s19[puey JYSIAI puk SIOOP

8€0°0 99°¢—+0'1 S6'1 €9 S'¢ 6160 1¥'TSH0 ¥0'1 e €t ‘s101e10do Justudmba pajefar pue Sulpuey [eLIIE [T
- - - 00 &S SSS°0  STPL00 ¥$°0 L1 9'¢ PSYISSE[O AISYMIS[d JOU SIN[IOM PIJE[I PUE UONONPOI] “0T
S0L0 [€°¢L1°0 SL0 T Y S6v°0  LL'E900 6¥°0 'l Y SI9YIoM paje[al pue SISUL] ‘6]
2000 LTP1-08'1 S0'S S1l 6°¢ TETO  0€°9¥9°0 10T LL (S sjonpourd d1uo13od[e JO SIqUIAsSY ‘|
6860 LY’ €620 10°1 6t €y SYTO0  9TTH00 0€°0 91 $9 sjonpoid [ejew Jo SIQUIdSSY L[
100°0 > 09%—L9°1 LLT L€l vy LESO  9P'T-8Y0 601 8¢ vy SIOYIOM KISnpUI 95BI0ASq PUB POO] "9[
€150 0T+-90°0 6t°0 €1 (S8 9¢€0  66'SI-1¥ 0 8¢T 8¢ vy SISIOM K13SnpUI AOXAL, G|
181°0 65°L-89°0 8T'T 0t 61 €L00  $6'S-T60 ve'C L I'¢ SISYE)RIED SUIP[ING PUE SISUBID “p[
805°0 LS L0 LY'1 9 €S 0950  TO'8-TE0 191 LT 9C SI9)10M ared [euosiad pue saOIAIdS SuIdoayasnoy ‘¢
091°0 9 €950 vy 9 vl S6vY'0  YLSEY0 LS'1 79 (% SIDIOM SIOIAISS JUBINEISY "T[
SLO0 00°L8-18°0 0b'8 L€ 60 Iv€0  18CI-1+°0 0€'T L€ 9C sjuesisse doys pue ojdoadsofes ‘1|
L60°0 199-58°0 8€T 19 8T Y080  6St-C60 S0°C 1'6 I's uoneonps IYSIY pue KILPUOdIS SISYOLIL, (]
6¥L°0 90°¢-St°0 LT'T §T 8T 9¢0°0 196901 b TS 8T uoneanps [ewads pue Arewnid (-oxd) s1oyoed] 6
mavvzog ﬁmoﬁvvgdumm UQN
SIS0 1€-87°0 vh1 €T 61 €190  PSELYO 0€'1 1T v'C [EOIPIW PIJ[al PUB SIAIMPIWE ‘SISINU [BUOISSJOI] '§
80€°0 80°6-0S°0 €It v 81 ¥SE0  PLSHS0 SLT 0°¢ €¢ s1ofo[dwd Yueq pue SISO} ‘SISIYSED) L
€10 8% 768°0 81 07 81 0LT0  THT8L0 8¢'1 91 L1 SIOYIOM OAIIRIISIUTWPY "9
LOY0 $8°9-9%°0 LL'T 'l 60 €920  $0°9-19°0 61 vl vl sjueIunodoE pue s1doaysjooq g
899°0 €0°9-2€°0 8¢'1 9T 1'c €610 09°S-1L°0 661 TS 6°¢ $I0JO2IIP PUE SISTRUBRIA “H
€7S°0 6CT1T0 69°0 97 I'¢ 160 65€CE0 LO'1 I'¢ €T SIDIOM [BIDOS "¢
€56°0 LELI-LO0 601 L1 61 - - - 00 €l S)SILIE DATJBAID POJE[AI PUE s)si[euInof ‘sioyny g
wro O TI-LE0 10T 143 L1 06L°0 LISI—¥I10 9¢°1 L1 €l s1oy1om K107RI0QRT ‘|
EQEOB :02 EOEOB CQE
onfeA J 1D %S6 ad (%) syureidwo) anrea J 1D %S6 Ad (%) syurerdwo)

IS

moq[g

sse[o euonednooQ

(sonex soudeaard yg) sseo [euonednddo 10j payneIs sanfea g pue ([D %S6) S[BAIIUL 90UIPYU0d
%S6 YIM (snjeys 1A pue d3e 10J pajsnlpe ‘uonemdod souarajar soewn) soner doudeadrd pasnlpe pue ‘Isum pue moqe AU} Jo syuredwod jo saouareadrd oygoads-1opuan) ¢ dqe],



27

Table 5 Prevalence ratios (males reference population) of complaints of the upper extremities by gender, with 95% confidence intervals
(95% CI), P values and likelihood ratio test statistics (PR prevalence ratios)

Part of body Model 1* 95% CI P value Model 2° 95% CI P value Likelihood
ratio test®
PR PR P value
Neck
Men 1.00 - - 1.00 - - -
Women 1.90 1.75-2.08 <0.001 2.10 1.89-2.33 <0.001 <0.001
Shoulder
Men 1.00 - - 1.00 - - -
Women 1.43 1.30-1.57 <0.001 1.79 1.60-2.00 <0.001 <0.001
Elbow
Men 1.00 - - 1.00 - - -
Women 1.23 1.02-1.47 0.027 1.45 1.16-1.81 0.001 <0.001
Wrist
Men 1.00 - - 1.00 - - -
Women 1.31 1.09-1.58 0.005 68 1.35-2.11 <0.001 <0.001

? Adjusted for age and civil status
® Adjusted for age, civil status and occupational class

¢ Comparing the difference in the log likelihood between model 1 and model 2

Study limitations

Before we discuss the results, there are some potential
limitations to the study that need to be acknowledged.
The cross-sectional nature of this study limits causal in-
ference between study variables, because working con-
ditions were measured at the same time as subjective
health complaints. Secondly, job titles and occupational
classes were used in this study as surrogates for occu-
pational exposure, as no other reliable exposure data
were present. In general, this method is considered to be a
rather crude manner of exposure assessment. Firstly, use
of job titles can mask variability in tasks and task per-
formance between individuals in the same job (Messing
et al. 1994). Secondly, within occupational classes, vari-
ability in tasks between jobs within the same occupa-
tional class is likely. These factors may have biased some
of the work-relatedness of the reported gender differ-
ences in complaints. However, despite these limitations,
the use of these exposure measures have been proven to
generate valuable information on associations between
work and individual characteristics and upper extremity
symptoms, in particular when data is analysed at group
level from large and heterogeneous occupational popu-
lations (De Zwart et al. 1997a, Franklin et al. 1991,
Hagberg and Wegman 1987, Tanaka et al. 1995).

Generalisation of results

Selected employees represented 25% of all occupational
classes at national level. The study sample was charac-
terised by a large variation in occupations, representing
a broad range in physical as well as mental work tasks.
Moreover, extreme differences in risks of complaints of
the upper extremities could be observed between occu-
pational classes, comparable with earlier findings
(Hagberg and Wegman 1987). Further, typical male and

female classes were present in the sample, as also has
been reported in the general working population
(Westberg 1998). The total proportion of women in the
sample (33.1%) showed satisfactory correspondence
with that reported in the general working population in
The Netherlands during the years 1987-1990, varying
between 36.0% and 38.0% (CBS 1991). Hence, gener-
alisation of the results of this study seems justified.

Gender differences in upper extremity complaints

The results on gender differences in prevalences of upper
extremity complaints as reported by this study are con-
sistent with those found by others, reporting elevated
risks for women within occupations (Bergqvist et al.
1995, Bernard et al. 1994, Chiang et al. 1993, Nordan-
der et al. 1999, Skov et al. 1996, Zetterberg and Ofver-
holm 1999) as well as among the general working
population (De Zwart et al. 1997a, Ekberg et al. 1995,
Feuerstein et al. 1998, Franklin et al. 1991, Linton 1990,
Tanaka et al. 1995). These gender differences among
employees have also been observed for other types of
musculoskeletal symptoms such as back complaints
(Dempsey et al. 1997), although less marked than for
upper extremity complaints (Punnett and Herbert 1999).
Moreover, also among the general population, gender
differences in morbidity such as musculoskeletal com-
plaints are a widely known phenomenon (Gijsbers van
Wijk and Kolk 1997).

Gender segregation

Judging by the increasing PRs in our study after being
adjusted for occupational class, it seems that men not
women are dominating jobs with high risk for the onset
of complaints of the upper extremities, rejecting our
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earlier stated hypothesis. Only a limited number of
studies are available with which to compare our results.
An American study among workers in an electricity
utility company, representing 4000 job titles, also ob-
served increasing risks of work-related injuries for
women, after being adjusted for occupational category
(Kelsh and Sahl 1996). In contrast, Silverstein et al.
(1987) reported no gender differences in the risk of
carpal tunnel syndrome among industrial workers in 39
different jobs when occupational exposure factors were
controlled.

Other explanations for gender differences

Several likely work-related and non-work-related expla-
nations for the gender distribution of upper extremity
complaints as found in this study can be presented. First,
female workers may be thought of as more vulnerable
compared with men due to biological differences that
may interact with workplace characteristics to affect
health (Messing and Kilbom 1998). This differential
vulnerability hypothesis suggests that although em-
ployed men and women may be exposed to similar levels
of, e.g. physical work demands, different relative work
loads may be experienced due to gender differences in,
e.g. maximal physical work capacities. Further, within
many working situations, the work stations and applied
tools may be inappropriate for female workers, as most
of them have been designed for men, without taking
account of anthropometric differences between the sexes
(Morse and Hinds 1993). For example, according to data
by Karlqgvist et al. (1998), women reported more awk-
ward wrist and arm postures than men during computer
work which was argued to be related with their smaller
shoulder-widths. Besides differences in capacities and
anthropometry, it has been suggested that the higher
risks for women may also be explained by hormonal
gender difference related to the female reproductive sys-
tem, e.g. menstrual cycle, use of oral contraceptives,
pregnancy, childbirth, and menopause (Chiang et al.
1993, Kilbom and Messing 1998, Messing and Kilbom
1998). However, the precise mechanism behind the po-
tential association between hormonal factors and mus-
culoskeletal disorders still has to be explored.

Although times are rapidly changing, the distribution
of family roles still differs greatly between men and
women (Lundberg et al. 1994). More often women apply
for part-time jobs, allowing them to carry out household
tasks and to take care of the children and partner
(Messing et al. 1998). These differences may therefore be
part of the explanation for the findings, as they result in
gender differences in the total exposure time to risk fac-
tors in paid and domestic work. Moreover, they strongly
reduce the opportunities for workers to recovery physi-
cally after a working day. It is often assumed that lack of
recovery time may trigger or cause a pathological process
that finally manifests itself as a (work-related) musculo-
skeletal disorder (Kuorinka and Forcier 1995).

Higher rates of physical symptoms among women
have not only been observed in occupational popula-
tions (Gijsbers van Wijk and Kolk 1997), a strong ar-
gument for a non-work-related explanation. One often
referred to is a fundamental difference in the way men
and women experience and report symptoms of poor
health. It is often hypothesised that women report more
discomfort in studies, but when examined, are less likely
than men to have a clinical diagnosis. Previous research
has yielded mixed results regarding this hypothesis.
Among women, a lower pain-pressure threshold in the
hand has been reported, suggesting that symptoms are
triggered more easily than in men (Brennum et al. 1989,
Bystrom et al. 1995). However, the study of visual dis-
play workers by Bergqvist et al. (1995), reported a
stronger correlation between subjective discomfort and
clinical diagnosis of musculoskeletal disorders for female
compared with male workers. Similar finding were de-
scribed in a Dutch review study, reporting no gender
differences or an overrating of symptoms of physical
health disorders among men compared with objectively
diagnosed clinical signs (Gijsbers van Wijk and Kolk
1997). Our study also produced no supporting results for
this hypothesis, as differential effects of gender differ-
ences were observed by body part. If gender differences
were caused by a general higher rate of symptom-re-
porting among women, similar gender effects would
have been expected between body parts.

Within the same occupation, identical working con-
ditions might be expected between male and female
workers. However, research data suggest that this is not
always the case. Recently, Nordander et al. (1999) re-
ported clear gender differences in physical exposure and
psychosocial work environment among workers with the
same job title in the fish industry. This finding was ex-
plained by gender differences observed in the content of
the work tasks. Similar results about gender segregation
in work tasks within the same job have been reported in
other studies, often reporting women to be more ex-
posed to highly repetitive movements, static postures,
and monotonous tasks than are men (Fransson-Hall
et al. 1995, Mergler et al. 1987, Messing et al. 1994,
Messing et al. 1998). In fact, within the study of Mergler
et al. (1987), gender differences in musculoskeletal
complaints between workers with the same occupational
title disappeared after adjustment for the particular
tasks performed. Gender differences in psychosocial
work environment as reported within the same job, or
gender differences in the way of coping with psychoso-
cial factors, may also attribute to the higher risk for
women of complaints of the upper extremities. An as-
sociation between the psychosocial work environment
and these symptoms has often been reported (Bernard
1997, Bernard et al. 1994, Hales et al. 1994, Muggleton
et al. 1999, Rosecrance and Cook 1998). The precise role
played by these psychosocial conditions needs more
study with a gender sensitive approach, including con-
ditions at work, in the domestic setting, and interactions
between them (Kilbom and Messing 1998).



In our study, gender differences in upper extremity
complaints, with women consequently reporting the
higher number, were found in a wide variety of occu-
pational classes, in particular for complaints of the neck
and shoulder. This suggests that gender differences in
musculoskeletal disorders are independent of the type of
occupation, a strong argument for one of the non-work-
related explanations mentioned earlier. On the other
hand, the theory of gender segregation in work tasks
among employees in the same job may also still be a
plausible explanation for our findings. However,
whether this phenomenon is independent of the type of
occupation is questionable.

Conclusions

In conclusion, this study confirmed the presence of
gender differences in upper extremity musculoskeletal
complaints among the working populations as well
as within several occupational classes, with women
reporting the higher numbers of symptoms. The results,
however, do not lend support for a differential occupa-
tional exposure theory as an explanation for gender
differences in upper extremity complaints among the
general working population. Gender differences in
health presumably can be regarded as a multicausal
phenomenon. Potentially, it can be attributed to differ-
ences in work-related and non-work-related factors be-
tween sexes. Therefore, understanding the origin behind
gender differences in upper extremity complaints and in
musculoskeletal complaints in general, warrants further
studies with a multifactorial approach. Meanwhile, it is
obvious that the significant differences between male and
female workers, for risk of these complaints, argue for a
careful consideration of gender influence in ergonomic
epidemiological studies.
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