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Chapter 1

lntroduction
Women are often considered to be 'the weaker sex'. This seems to be in

contradiction with the fact that women worldwide have a higher life expectance than

men. Although the gap in life expectancy is not as big as it used to be, in most

European countries women have been outliving men forthe past 150 years.l However,

women do report more health complaints, and make more use of medical care for
health problems, especially for relatively minor and subjective complaints.2-u This

seems to indicate that, while women suffer from relatively mild, transient conditions,

men suffer from more serious conditions, and women are not necessarily, 'the weaker

SEX,.

M usculoskeletal symptoms
One of the conditions that is more prevalent among women than among men are

musculoskeletal symptoms. Musculoskeletal symptoms are, in general, one of the most
prevalent causes of pain and discomfort in the Netherlands. Picavet et al6 reported that
the one year prevalence of musculoskeletal pain in the Dutch population was almost 75
percent, with low back, neck and shoulder pain constituting the top 3 of complaint sites.

It was also found that about half of the persons with musculoskeletal symptoms seeks

some sort of medical help, usually from a general practitioner (GP), a result that is in
agreement with the results of another Dutch study that reports that 16.2 percent of all

visits to a GP concern musculoskeletal symptoms, with back or neck problems being

the second most prevalent among all reasons for visiting a GP.7 Among those with

symptoms, 13-24% of the persons with paid work report that they have been sick for
work during the past year. Although the duration of absenteeism is usually of short

duration, about21o/o of all long-term (>1 year) absenteeism is due to musculoskeletal

symptoms.B Furthermore, the costs of low back symptoms have been estimated at €4

billione, and the costs of arm-neck and shoulder symptoms at € 2.1 billionl0, with the

vast majority due to indirect costs such as decreased productivity, and work
absenteeism.e'10

Gender differences
The prevalence of musculoskeletal symptoms in the Netherlands was found to be

79.3% in women and71.SYoin men", but this gender difference is not a specifically

Dutch problem. Gender differences in the prevalence of musculoskeletal symptoms are

consistently found in western countries. For example, in the United States the
prevalence of chronic joint symptoms was 37.3o/o for women and 28.4o/o for men in
generall2, while among older adults prevalences were 640/o and 52o/o for women and

men, respectivelyl3. ln Sweden, the one-year prevalence of self-reported spinal pain

(including lower back, upper back and neck) in a sample of 35-45 year old residents

was 69.5% for women and 63.2% for men1a, while the two-week prevalence was found
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Chapter'l

to be 50% for women and 38% for men.'s Unvin et all6 found that, depending on age,

35-640/o of the women in an area in the north west of England reported having a
musculoskeletal complaint in at least one body region, but only 36-52% of the men.

However, Harkness et all7 found that English women nowadays report more
musculoskeletal pain (12-19o/o for women and 9-18% for men, depending on the
region), whereas 40 years ago the opposite was found and men tended to report more
pain. The exact prevalences of the symptoms may vary between the several studies
because of different definitions, but these results consistently show that women
nowadays more often report musculoskeletal symptoms.

When gender differences in musculoskeletal symptoms are reviewed more closely it
is found that the female excess in musculoskeletal symptoms is not so clear for all body
regions. For neck and upper extremity symptoms women tend to report higher
prevalences. Picavet et al6 found that the odds of reporting neck, or upper extremity
symptoms were 1.8 for Dutch women compared to men, with the highest point
prevalences found for the shoulder region (26% for women, and 16% for men). Bot et
alle showed that in the general practice the incidence of all upper extremity problems
was higher for women than for men, with the highest prevalences for neck symptoms
(11.6 and 19.3 per 1000 patients for men and women, respectively). ln Sweden
Bingefors and lsacsonl5 found a gender ratio (women/men) of 1.8 for shoulder pain,

with 26.3% of women and 14.9o/o of men reporting shoulder symptoms. ln England
Urwin et al16 found higher prevalences of neck, shoulder, as well as hand pain for
women, while the prevalence of elbow pain was equal for men and women. Walker-
Bone et al1e, found lhal 44Yo of women reported an upper extremity musculoskeletal
symptom in the past week (compared to 41% of men), but men reported higher
prevalences of elbow pain. And these are just a few examples of studies that show that
women more often report upper extremity symptoms, although Harkness et all7 showed
that while women nowadays report more shoulder pain (18.7o/o in women versus 15.9%
in men) 40 years ago the opposite was true, and men reported more symptoms (6.9%
of men and 5.8Yo of women).

For back symptoms it is not so clear who (men or women) experience more
problems. Picavet et al6 found that a slightly higher percentage of Dutch women
compared to men report back pain (28.1 and 25.6%, respectively). Similar results were
found in Swedenls and Englandl6 where 24o/o of the women, but only 21-22o/o of the
men reported low back pain. Harkness et all7 furthermore showed that the prevalence
of low back pain is higher for women, both now and 40 years ago. Leino-Arjas2o' on the
other hand, reported that Finnish men had more back pain, both with and without
consultation, than Finnish women. Cole et al21 also reported higher prevalences of back
problems for men, with prevalences up lo 20% for men and 18o/o for women. Higher
prevalences of chronic back problems were also found in France22. Finally, Leboeuf-
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Yde et al23 found no gender difference in the prevalence of low back pain in Denmark,

and, when they compared their results with the results of earlier studies in Nordic

countries, concluded that it is unlikely that there are major gender differences in the

prevalence of low back pain^

Gender differences in the prevalence of sickness absenteeism due to

musculoskeletal symptoms show a similar pattern. Brage et al2a calculated the

incidence of sickness absenteeism due to musculoskeletal symptoms, and found a

higher cumulative incidence for women (80.6 per 1000) than for men (64.1 per 1000).

lJzelenberg et al25 also found that sickness absenteeism due to musculoskeletal

symptoms was related to gender, but the direction varied by body region. Women were

more often sick due to upper extremity symptoms (odds ratio (OR) 2.2), while men

were significantly more often absent due to low back symptoms (OR 0.5). Finally,

Leijon et al26 found that in the 80's more women than men were sick listed due to
musculoskeletal symptoms, except for the diagnosis low back pain. They furthermore

found that sickness absenteeism due to musculoskeletal symptoms had increased, but

that this increase was larger for women than for men.

It thus seems that women more often report neck and upper extremity

problems (and are more often absent from work due to these problems), while for back

problems the gender difference is only small, or even non-existent. The results also

show that these gender differences have not been consistent over time, and the

prevalence of symptoms has increased at a higher rate for women than for men.

Etiology of musculoskeletal symptoms
The etiology of (sickness absenteeism due to) musculoskeletal symptoms is

multifactorial, i.e. it is not caused by one specific factor, but can be caused by (a

combination of) several physical, psychosocial and individual factors. Musculoskeletal

complaints have been studied for several years, and many risk factors have been

found. Recent reviews2T-3s showed that low back pain has consistently been associated

with lifting; awkward posture/bending/twisting; heavy physical workload; and whole

body vibration, while neck and upper extremity problems have been related to

repetition; (hand-arm) vibration; arm, wrist and head posture; and arm force.

Furthermore, several (work-related) psychosocial risk factors were identified: job

demands; job control; social support; and job satisfaction. Results on the effect of

individual factors are not always clear, but factors that have been associated with

musculoskeletal complaints are for example: gender, age, body mass index, smoking,

and individual psychosocial factors, such as depression, coping behavior and

personality characteristics.tu-te Viikari-Juntura et al32 furthermore showed that when

several risk factors are combined they may enlarge each others effect.

ln figure 1 a conceptual model is presented that shows how exposure to these risk

factors may lead to (sickness absence due to) musculoskeletal symptoms. The model
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Chapter'1

is based on the models by Van Dijk et alao, Westgaard and Winkelal, Philipsena2 and
Veermana3. Figure 1a shows that persons are exposed to risk factors both at home and
at work. On the one hand because of the tasks they have, and on the other hand
because of the way they perform these tasks. The tasks, task performance and extent
to which consequences develop might be influenced by individual factors such as age,
physical capacity and gender. As a result of exposure to these factors both shortterm
(e.9. fatigue during the day and at the end of the day) and longterm (e.9.

musculoskeletal pain) consequences may develop. However, individual factors, such
as physical capacity, might also be altered as a result of the exposure. Long term
consequences, such as pain, could finally cause a person to call in sick for work.

Figure 1 a: Conceptual model of how exposure to risk factors may lead to musculoskeletal symptoms. The model is based on
Van Dijk et alao, Westgaard and Winkelal, Philipsena2 and Veermana3

Figure 1b shows the decision-making process regarding sickness absenteeism.
Sickness absenteeism is not a black and white situation. Although in some situations,
such as hospitalization, there will be no other choice but to be absent, in many cases it
is not so clear whether absenteeism is needed, and workers to a certain extent have
the choice whether to be absent or not. This decision is based on several factors, often
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Chapter 1

summarized as the threshold for absenteeism. This threshold is different for each

individual, and based on three factors: (1) the need lo be absent (i.e. the long-term

consequences from figure 1a), (2) the deslre to be absent (e.9. because of personal

factors) and (3) lhe opportunity to be absent (e.9. because of social values of society,

and practical issues such as getting paid). Based on these three factors a person

decides to be absent (or not). This decision, however, is not a split second decision.

From the moment a person has complaints to the moment one decides to call in sick for

work, factors are continuously considered. And when the decision to be absent had

been taken, a similar process occurs, aimed at returning to work.

C = Decision

Figure 1b: Conceptual model of how musculoskeletal symptoms may lead to sickness absence ('lb). The model is based on

Van Di.jk et alao, Westgaard and Winkel41, Philipsen42 and Veermana'

Gender differences in etiology
Gender is one of the individual factors that seem to matter in the development of

(sickness absence due to) musculoskeletal pain, and several explanations for the

gender difference in musculoskeletal symptoms have been proposed.
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Chapter 1

The first explanation is that, gender differences in the development of
musculoskeletal pain could be caused by gender differences in the prevalence of
exposures to (work-related) risk factors, the so-called 'exposure hypothesis'. The
majority of women in modern western societies have a paid job outside of the house.
However, there still is a clear gender segregation in the labor market: men and women
often have different jobs, and because of that different exposures. ln typical male jobs

exposures to heavy physical work and lifting are common, while in typical female jobs

exposure to repetitive work is quite frequent. And even when men and women have the
same job, their tasks are often not the same, which also results in differences in

exposure. Finally, even when jobs and task are the same there may be differences in

the way men and women perform a certain task. The average woman is smaller, and
has less physical strength than the average man. The ergonomic features of
workplaces however, are often designed to fit male workers, and not female workers.

Because of this, women may be forced to perform a task in a different way than men. ln

addition to these differences in work exposure there are differences at home as well.

Household responsibilities are not equally divided between men and women. Men and

women often have different tasks at home, and even when women have a paid job, the
majority of the household responsibilities (such as childcare, cleaning and cooking) are
still carried out by women. This so-called double exposure (i.e. exposure at home and
at work) has been argued to have positive effects on healthaaan, but the general opinion
is that this double exposure causes health problems, because of time pressure, role
conflict and role overload.aa

The second explanation is that women are just more vulnerable to develop
complaints, the so-called 'vulnerability hypothesis'. This is attributed to (sex linked)
biological, social and/or psychological differences between men and women. Women,
usually, have smaller body dimensions, lower muscle strength and a lower aerobic
capacity. Thus, tasks performed with the same (absolute) exposure might therefore
result in a higher relative workload for womenae-sl, which could lead to more (severe)

health effects. Furthermore, both the male sex hormone testosterone as well as the
female sex hormone estrogen seem to both quantitatively and qualitatively influence
pain.52 Data on testosterone indicate that these hormones may have an analgesic effect
on pain, but not enough data is available to draw firm conclusions.s3 Data on the
influence of estrogen, however, are abundant. Both in rodents and in humans, higher
levels of estrogen, or comparable hormones, are associated with higher levels of
pain.52-54 This seems to be caused by the effect of estrogens on the central nervous
system (CNS), although it is not clear exactly where in the CNS they are of influence.s3

ln addition to this biological explanation, differences in pain (perception) might also
be influenced by psychological and social differences. For women pain is not always
associated with (tissue) damage. For example, many women experience pain during
their menstrual cycle, but this pain is considered to be 'normal'. Women therefore
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carefully need to monitor their pain and learn to distinguish between pain as a symptom

of illness, and pain from normal biological processes. For men on the other hand pain is

more often associated with damage, mild pain might therefore be ignored because the

related damage is probably insignificant.Ss ln addition to this boys and girls in western

societies are not raised equally, and boys are often taught not to cry2, causing the

gender difference in pain expression to increase even more. Because of these

differences in pain (experience), men and women might also develop different coping

strategies for dealing with pain. Unruh et al55 reviewed the literature on this topic, and

found that men and women indeed use different strategies. They found that women use

a larger variety of coping strategies (e.9. active behavioral and cognitive coping,

seeking support, and relaxation), while men rely on problem focused coping, and

tension reducing activities, such as the use of alcohol or drug abuse. They also found

that women more often use medication, make more health care visits and are more

often absent from work. However, recent studies have shown that women also more

often go to work while they value their complaints as too serious to work with.56'57

It thus seems that based on the vulnerability hypothesis women have a higher risk

of developing musculoskeletal symptoms in general. Furthermore, based on the

exposure hypothesis men seem to be more exposed to work-related risk factors for

back symptoms, while women are more exposed to work-related risk factors for neck

and upper extremity symptoms, and to risk factors in private life in general. This may

explain why women are consistently found to have a higher prevalence of neck and

upper extremity symptoms, while for back problems the gender difference is not so

clear.

Aims and outline of the thesis
The main objective of this thesis is to explore to what extent gender differences in

the risk of (sickness absence due to) musculoskeletal symptoms can be explained by

differences in (work-related) exposures. Furthermore, it is examined whether the

gender difference in the prevalence of (sickness absenteeism due to) musculoskeletal

symptoms disappears after adjustment for exposures at home and at work, and it is
investigated how workers with musculoskeletal symptoms decide to call in sick for

work.

Chapters 2-4 and 6 are based on the Study on Musculoskeletal disorders,

Absenteeism Stress and Health (SMASH). ln this longitudinal, nearly 1800 employees

from 34 companies participated. At baseline (1994), and during three annual follow-up

measurements, participants filled out questionnaires on exposures at work and in

private life, and on symptoms. Furthermore, from a selection of workers video

recordings were made at their workplace. A more detailed description of the study can

be found elsewheress'ss. ln chapters 2-4 the exposure hypothesis is examined. Chapter

2 describes differences in work-related exposures between men and women with the
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same job, while in chapter 3 gender differences in exposures of men and women

performing the same tasks are examined. ln chapter 4 exposure at home is included in

the analyses, and it is attempted to explain the gender difference in musculoskeletal

symptoms by simultaneously adjusting for exposures at home and at work. Chapter 5

and 6 examine the vulnerability hypothesis. Based on a review of the literature (chapter

5) and the results of the SMASH data (chapter 6) gender differences in the effect of

exposure to work-related risk factors are examined. ln chapter 7 the step from

complaints to absenteeism is made. Based on interviews with absent workers, the

process that leads to the decision to call in sick for work, and possible gender

differences therein, is explored. Finally, this thesis ends with a general discussion and

overall conclusions, after which recommendations are given.
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Chapter 2

Abstract:
Gender differences in the prevalence of musculoskeletal complaints, might be due

to differences in exposure to risk factors. We therefore examined whether men and
women with the same job report equal exposure to work-related physical and
psychosocial risk factors for musculoskeletal complaints. Men (N=491) and women
(N=342) in jobs with both female and male workers completed a questionnaire on
exposure. We found gender differences in exposure for most risk factors, even when
differences in job title were accounted for. However, the direction of the difference was
not consistent. Although a limitation of the study is that the exposure assessment relied
on self-report, we found it unlikely that gender differences in reporting behavior
completely explained the gender differences in exposure. Thus it is likely that there truly
are gender differences in exposure within the same job.
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lntroduction
Gender differences in the prevalence of musculoskeletal complaints have been

reported in many studies. Both in the general populationl-s and in working populations6-e

women have been found to have more complaints than men. This difference seems to

be most distinct for neck and upper extremity complaints, where the prevalences are

consistently higher for women than for men.t-u For back complaints, prevalences have

been found to be markedly higher for womene, slightly higher for womena's'', but also

slightly higher for men.'
Explanations for this difference in prevalence can be roughly divided in three

categories.l0-13 Firstly, there could be differences in the expression of pain. Either

because women are more willing to report pain, since this is socially more accepted for

women than for men, or because women have a lower threshold for detecting pain.la

Even so, some of the largest gender differences have been found in studies in which

objective measures, rather than self-reports, were used.13

Secondly, equal risk factors could have a different effect on men and women. This

could be due to the fact that because of their, on average, smaller body dimensions,

lower muscle force and lower aerobic capacity tasks performed with the same

(absolute) exposure will result in a higher relative workload for women.'t''t''6
Differences in the effect of exposure could also be caused by the influence of sex

hormones on the onset and perception of complaintst'-tn, or by the fact that men and

women use different coping strategies to deal with occupational stressors.'o Yet, in a
recent literature review, evidence for a difference in the effect of risk factors, was only

found for three risk factors, two of them with men having a higher risk.21

Thirdly, differences in prevalence could be caused by differences in the exposure to

risk factors. Due to the gender segregation of the labor market men and women have

different jobs, and therefore obviously different exposures. Fu(hermore, several

studies22-28 found that even when men and women have the same job they have

different tasks, which results in differences in physical exposure. Another possibility is

that gender differences in prevalence are partly caused by differences in exposure to
psychosocial risk factors at work. For example, women generally get paid less, which

according to the effort-reward imbalance model could cause an imbalance between the

invested efforts and obtained rewards.2e There might also be gender differences in

exposure to risk factors, such as those proposed in Karasek's widely accepted Job-

Demand-Control-Support (JDC-S) model30'31 or those described in the broader literature

on psychosocial or organizational hazards.32

Two studies23'28 assessed exposure to psychosocial risk factors, such as job control,

job demands, job strain, and social support, and found differences in exposure between

men and women in the same job. Exposure to these risk factors has been argued to

influence the development of musculoskeletal complaints both on its own and through

interactions with physical risk factors.tt Furthermore, it is also possible that equal
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exposure to these risk factors may cause gender differences in complaints, since men
and women deal differently with occupational stressors. However, most of these studies
are based on a small amount of workers, and in a limited number of occupations.

ln this study we therefore focus on gender differences in the exposure to risk factors
within the same job. The aim is to determine whether men and women with the same
job are equally exposed to work-related physical and psychosocial risk factors for
musculoskeletal complaints.

Methods
Design

The data for the present study were collected during the baseline measurements of
the Study on Musculoskeletal disorders, Absenteeism Stress and Health (SMASH). ln
this longitudinal study, which focused on the determination of risk factors for
musculoskeletal complaints, nearly 1800 employees in 34 companies participated. At
the 'l 994 baseline measurements participants filled out a questionnaire, which included
questions on both physical and psychosocial exposures at work. A more detailed
description of the study design can be found elsewhere.to'35

Table 1: Descriptive information of the study population (N=833)

Men Women
(N=491) (N=3a2)

Age (year)

Dutch nationality " 
t

Working hours per week +

Years of employment in current job +

Education b t

- No education or primaryschool

- Lower secondary or vocational school

- lntermediate secondary or vocational school

Higher secondary or vocational school

- University

ISCO codes r

- 2113 chemists

36.7 (8.2) 33.4 (e.4)

474 (96.5) 318 (93.3)

39.8 (3.3) 36.8 (5,7)

10.1 (7.8) 7.3 (5,4)

50 (10.2) 24 (7 .11

144 (29.4) 122 (36.3)

135 (27.61 105 (31.3)

86 (17.6) 42 (12.5\

74 (15.1) 43 (12.8)

13 (2.6) 35 (10.2)

34 (6.e) 13 (3.8)

127 (25,91 33 (9.6)

78 (1s.9) 37 (10.8)

21 (4.3\ 24 (7.0\

20 (4.11 32 (e.4)

18 (3.7) 49 (14.3)

180 (36.7) 119 (34.8)

Mean (sd)

N (%)

Mean Gd)

Mean (sd)

N (%)

N (%)

- 2132 computer programmers

3439 administrative professionals not elsewhere classified

- 4112 word processor and related operators

- 4190 other office clerks

- 8284 metal-rubber and plastic products assemblers

- 9321 assembling laborers

- 9322hand packers and other manufacturing laborers

" Data missing for 1 women; b Data missing for 2 men and 6 women;t significant ditference
between men and women at p=9.95, + significant difference belween men and women at p=g.g01
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Population

At baseline 87% of the workers (N=1789) filled out the questionnaire. For the

current analyses workers who worked less than 20 hours a week (N=40), were

employed in their current job for less than one year (N=37), had a second job (N=100),

or had a permanent disability pension, or were on sickness benefit (N=34) were

excluded. Furthermore, to ensure that we would not be looking at the odd woman in an

all male profession (or the odd man in an all female profession) we restricted the

analyses to those jobs (classified according to the lnternational Standard Classification

of Occupations (ISCO)) in which at least 10 men and 10 women were employed

(N=745 excluded). Therefore, the analyses were based on a total of 833 workers, 49'l

males and 342 females. A description of the study population can be found in table 1.

Physical risk factors

Exposure to work-related physical risk factors was assessed using the Dutch

Musculoskeletal Questionnaire.36'37 Workers were asked how often they performed

activities (e.g. 'How often do you have to lift loads more than 5 kilo?') on a four-point

scale ('never', 'occasionally', 'often', or'very often'). The questions about adverse head

and wrist postures (e.9. 'Do you often have to work with your neck bend?') and climbing

stairs were scored on a dichotomous scale ('no' or'yes').

Psychosocial risk factors
Exposure to psychosocial risk factors was measured with the Dutch translation of

Karasek's Job Content Questionnaire (JCQ).30 The individual questions were scored on

a four-point scale ('strongly disagree', 'disagree', 'agree', 'strongly agree'). These single

items were combined into the dimensions according to Karasek: Job demands

(alpha=0.65), job control (consisting of skill discretion (alpha=0.74) and decision

authority (alpha=0.65)), and social support (alpha=0.81), which was divided in

supervisor social support and co-worker social support. The calculation of the items has

been described by De Jonge et a|.38

A central concept of the JDC-S model is the interaction between job demands and

job control. lf an employee is simultaneously exposed to high demands and low control,

this is called a high strain situation, which is believed to be the most unfavorable

psychological working condition.30'31 Based on the JCQ we, therefore, calculated

exposure to job strain. lndividuals who rated their job demands as high (i.e. higher than

the 50th percentile) and their job control as low (i.e. lower than the 50th percentile) were

regarded as exposed to high job strain.

ln addition to the JCQ a single question about job satisfaction was asked ("Do you

mostly enjoy your work?"), which was scored on a four-point scale ('seldom or never',
'sometimes', 'often', or'(almost)always'). Although, obviously, no alpha could
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Table 2: Self-reported exposure to work-related risk factors

Desk work

L4en(n=273) Women(N=142)

N(%) N(%)

Assembly work

Men(N=218) Women(N=200)

N (%) N (%)

Risk factors for back complaints

Lifl loads >5kg

Lift loads >25 kg

Flexion/rotation of the
upper part of the body

Uncomfortable working postures

Working with the hands above

shoulder level

Working with the hands below
knee level

Force exertion with hands/arms

never 192 (70.3t

occasionally 70 (25.6)

often I (2.9)

very often 3 (1.1)

never 249 (91.2)

occasionally 21 (7 .7\

often 2 (0.7)

very often 1 (0.4)

never 130 (47.8)

occasionally 67 (24.61

often 66 (24.3)

very often 9 (3.3)

never 191 (70.5)

occasionally 66 (24.4)

often 10 (3.7)

very often 4 (1.5)

never 230 (84.6)

occasionally 32 (1 1.8)

often 7 12.61

veryoften 3 (1.1)

10 (4.6) 80 (40.0)

33 (15.1) 53 (26.s)

82 (37.6) 44 (22.0)

93 (42.7\ 23 (11.5)

54 (24.8\ 148 (74.41

95 (43.6) 34 (17.1\

43 (19.7\ 12 (6.0)

26 (1 1.9) s (2.5\

15 (6.9) 38 (1e.1)

26 (12.o) 53 (26.6)

e8 (45.2) 68 (34.2)

78 (35.e) 40 (2o.1)

47 (21.7\ 70 (35.2\

99 (45.6) 82 (41.2\

4s (20.7\ 31 (15.6)

26 (12.0) 16 (8.0)

107 (49.3) 192 (97.5)

38 (17.5) 3 (1.5)

38 (17.5) 1 (0.5)

34 (15.7) 1 (0.5)

23 (10.6) 4 (2.0)

35(16.1) 11(5.5)

7s (34.6) 49 (24.5)

84 (38.7) 1 36 (68.0)

49 (22.6) 96 (48.7)

100 (46.1) 60 (30.5)

52 (24.o) 25 (12.71

16 (7 .41 16 (8.1 )

53 (24.4\ ',t52 (77.2\

94 (43.3) 34 (17.31

57 (26.3) 7 (3.6)

13 (6.0) 4 (2.0)

14 (6 4) 65 (32.5)

51 (23.4) 5e (2e.5)

80 (36.7) 42 (21.01

73 (33.5) 34 (17.0\

Driving a vehicle

Risk factors for neck and upper extremiu complaints

Repeated movements wilh never 72 (26.4)

hands or arms, many times occasionally 54 (i9.g)
a minute often 102 (37.4)

very often 45 (16.5)

never 260 (95.2)

occasionally 12 (4.4\

often 1 (0.4)

very often

never 259 (94.9)

occasionally 12 (4.4)

often 1 (0.4)

very often 1 (0.4)

never 223 (81 .7)

occasionally 42 (15.4\

often 7 (2.6)

very often 1 (0.4)

8e (62.7)

s0 (35.2)

3 (2.1 )

1 36 (95.8)

5 (3.s)

1 (0.71

48 (33.8)

32 (22.51

52 (36.6)

10 (7.0)

63 (44.4)

56 (39.4)

19 (13.4)

4 (2.8)

124 (87.91

16 (1 1 .3)

1 (0.7)

26 (18.3)

27 (19 0)

50 (35.2)

39 (27.5)

'117 (82.41

19 (13.4)

s (3.5)

1 (0.7)

129 (90.8)

13 (e.2)

90 (63.8)

43 (30.5)

7 (5.0)

1 (0.7)
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Table 2: Continued

Risk factors for lower extremity complaints

Walk for a prolonged time

Often bend the neck or keep the

neck bend foMards

Often bend the neck or keep the

neck bend backwards

Often twist the neck or keep the

neck twisted

Often bend the wrist or keep the

wrist bend

Often twist the wrist or keep the

wrist twisted

Squeeze firmly with the hands

Kneel or squat for a prolonged

time

Frequently climb stairs

P sychoso c i al risk f a cto rs

Job control

Job demands

Coworker social support

Superuisor social support

High job strain

Do you mostly enjoy your work?

194 (71.1\ 121 (85.2)

7e (28.e) 21 (14.8)

12 (4.4) s (3.s)

259 (95 6) 136 (96.5)

111 (40.7) 90 (63.4)

162 (59.3) 52 (36.6)

84 (30.9) 57 (40.11

188 (69.1) 85 (s9.9)

44 (16.21 33 (23.21

228 (83.8) 10e (76.8)

236 (86.4) 11O (77.51

29 (10.6) 23 (16.2)

8 (2.e) 5 (3.5)

- 4 (2.8)

180 (66.7) 83 (s8.9)

71 (26.31 33 (23.4)

1e (7.0) 18 (12.8)

- 7 (5.0)

259 (94.9) 126 (88.7)

1 1 (4.0) 16 (11.3)

2 (0.7)

1 (0.4)

58 (21.3) 23 (16.2\

214 (78.7) 119 (83.8)

Mean (Sd) Mean (Sd)

73.2 (e.2\ 67.6 (e.9)

32.1 (4.3\ 31.9 (4.3)

12.0 (1.3) 12.1 (1.5)

10.8 (2.1) 10.7 (2.2\

N(%) N(%)

22 (8.2) 32 (23.0)

246 (91.8) 107 (77 .0)

2 (0.71 1 (0.7)

21 (7.7) 7 (5.0)

121 (44.3) 63 (44.7)

129(47.3\ 70(49.6)

128 (59.0) 173 (87.4)

89 (41.0) 25 (12.6)

48 (22.1) 10 (5.1)

169 (77.9) 187 (94.9)

123 (56.7) 10s (53.0)

94 (43.3) 93 (47.0)

132 (61.1') 137 (69.2\

84 (38.e) 61 (30.8)

1 18 (54.9) 123 (62.8\

97 (45.1\ 73 (37.2\

51 (23.6) 110 (55.0)

64 (29.6) 53 (26.5)

60 (27.8) 23 (1 1 5)

41 (1e.0) 14 (7 .0\

27 (12.4) 11s (58.1)

35 (16.1) 47 (23.7)

89 (41.0) 20 (10.1)

66 (30.4) 16 (8.1)

108 (49.5) 167 (84.3)

80 (36.7) 30 (15.2)

5 (1 1 .5) I (0.5)

5 (2.3)

70 (32.4) 27 (13.6)

146 (67.6) 171 (86.4)

Mean (Sd) Mean (Sd)

62.5 (e.e) 58.4 (10.7))

33.1 (4.8) 34.4 (4.7\

1 1 .7 (1 .8) 12.0 (1 .6)

11.0 (2.1) 11 .1 (2.O)

N(%) N(%)

72 (35.1) 92 (51.4)

133 (64.9) 87 (48.6)

4 (1.e) 1 (0.5)

41 (19.0) 17 (8.5)

77 (35.6) 66 (33.0)

94 (43.5) 1 16 (58.0)

yes

no

yes

no

yes

no

yes

no

yes

no

never

occasionally

often

very often

never

occasionally

often

very often

never

occasionally

often

very often

yes

no

Range

24-96

12-48

4-16

4-16

Yes

No

Seldom / never

Sometlmes

Often

Almost always
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be calculated, single-item measurements have been found to be a good measure for
generaljob satisfaction and have a fairly good correlation with multiple item scales.3e

Sfafisflcs
Since it was expected that the relation between gender and exposure would vary by

the type of work we performed separate analyses for desk workers (ISCO 2113, 2132,

3439,4112 and 4190) and assembly workers (ISCO 8284,9321 and 9322). All

statistical analyses were performed with SPSS version 10.0 for Windows. To test the

association between gender and the selected risk factors logistic and ordinal regression

analyses were performed for the dichotomous and the ordinal dependent variables,

respectively. For the continuous dependent variables an analysis of variance (ANOVA)

was used.
The basic model included gender and ISCO. Age, education, years of employment,

working hours, and nationality were considered as potential confounders. However,

since age and years of employment were correlated with r=0.55, only age was used in
the analyses. The continuous independent variables were recoded into five categories

to check for linearity. lf a linear relation with the exposure was not shown the

categorized variable was used. The potential confounders were manually and stepwise

entered into the basic model as independent variables. First they were individually

entered and included as confounders if they changed the Odds Ratio (OR) or the

estimate with at least 10%. Then these confounders were simultaneously entered into

the model as independent variables. Finally, the interaction between gender and ISCO

was added to this model and included if it was significant.

Results
Physical risk factors

Table 2 describes the self-reported exposure to work-related risk factors. ln the full

model the odds for reporting flexion/rotation of the upper body, uncomfortable working
postures, making repeated movements with the hands, working with the hands above

shoulder level, bending the neck forwards, twisting the neck, and bending the wrist
were significantly higher for female desk workers than for their male counterparts (OR

1.69 through 3.12) (table 3a), Men, on the other hand, reported more exposure to

driving a vehicle (OR 0.50). ln the basic model men also reported more exposure to
lifting loads>2skg (OR 0.22),but there were not enough persons exposed to perform

the analyses for the full model. For the remaining risk factors no significant gender

differences were found.

Among assembly workers the odds for reporting repeated movements with the

hands (OR 3.60), and bending the neck forwards (OR 3.73) were significantly higher for
women. No gender difference was found for twisting the neck, and bending or twisting
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Table 3a: Multivariate analyses of the relation between gender and self-reported exposure to physical risk factors. Odds Ratios (OR) and 95% Confidence 

interval (95%CI). OR>1 means women have a higher exposure than men, OR<1 means women have a lower exposure than men. 

Risk factors for back complaints 

Lift loads >5kQ 

Lift loads >25 kQ 

Flexion/rotation of the upper part of the body 

Uncomfortable workinQ postures 

DrivinQ a vehicle 

Risk factors for neck and upper extremity complaints 

Repeated movements wi th hands or arms, many 
times a minute 

WorkinQ with the hands above shoulder level 

WorkinQ with the hands below knee level 

Force exertion with hands/arms 

Often bend the neck or keep the neck bend forwards 

Often bend the neck or keep the neck bend 

Often twist the neck or keep the neck twisted 

Often bend the wrist or keep the wrist bend 

Often twist the wrist or keep the wrist twisted 

Squeeze firmly with the hands 

Risk factors for lower extremity complaints 

Walk for a prolonQed time 

Kneel or squat for a prolonQed time 

Desk work 

Basic model a,b Full model ' 

Assembly work 

Basic model Full model 

OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) 

0.83 (0.5 1-1.34) 0.83 (0.51-1.34) 0.15 (0.10-0.22) 0.19 (0.12-0.29)' 

0.22 (0 .08-0.62) i 0.14 (0.09-0.22) 0.20 (0.12-0.32)' 

1.91 (1.27-2.87) 1.91 (1 .27-2.87) 0.42 (0.29-0.60) 0.47 (0.30-0.75)-' 

1.97 (1.27-3.06) 1.69 (1.06-2.69)- 0.63 (0.44-0.91) 0.63 (0.44-0.91) 

0.50 (0.25-0.97) 0.50 (0.25-0.97) 0.03 (0.01-0.07) 

2.00 (1.34-2.98) 1.74 (1.15-2.65)- 3.49 (2.33-5.23) 3.60 (2.18-5.94)-· 

3.12 (1 .46-6.67) 3.12 (1 .46-6.67) 0.57 (0.39-0.83) 

i i 0.12 (0.08-0.19) 0.12 (0 .08-0.19) 

1.67 (1.0-2 . 78) 1.67 (1.0-2.78) 0.29 (0.20-0.42) 0.33 (0.21-0.52)-' 

2.56 (1.45-4.51) 2.56 (1.45-4.51) 4.17 (2.50-6.96) 3.73 (2.16-6.45)-

0.62 (0.19-2.01) 0.80 (0.22-2.87)' 0.21 (0.10-0.43) 0.23 (0.11-0.48)-

3.52 (2.18-5. 70) 2.91 (1 .74-4.87)' 0.90 (0.60-1 .35) 0.79 (0.51-1 .22)-

1.46 (0.92-2.32) 1.79 (1.06-2.93)' 1.22 (0.80-1.87) 1.00 (0.63-1 .58)-

1.34 (0. 76-2.37) 1.48 (0.80-2.73)' 1.26 (0.83-1.87) 1.11 (0.72-1 .73)-

1.00 (0.54-1.83) 1.00 (0.54-1 .83) 0.25 (0.17-0.37) 0.23 (0.14-0.36)' 

0.92 (0.57-1.48) 0.92 (0.57-1.48) 0.13 (0.09-0.20) 0.15 (0 .10-0.24)-

1.72 (0.75-3.93) 1. 72 (0. 75-3.93) 0.20 (0.1 2-0.31) 0.26 (0.16-0.44). 

Frequently climb stairs 0.59 (0 33-1.07) 0.59 (0.33-1 .07) 0.39 (0 .23-0.65) 0.39 (0.23-0.65) 

' Basic model: adjusted for ISCO;' Bold indicates significant difference between men and women at p=0.05;' Full model : adjusted for ISCO and: - working 
hours; ' age; - education • significant interaction between gender and isco; 1 not enough persons exposed to perform the analysis 
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the neck. For the remaining risk factors the odds were significantly higher for men

(range ORs 0.12-0.63). However, for driving a vehicle (OR=0.03) and working with the

hands above shoulder level (OR=0.57) this was only found in the basic model, since,

again, not enough persons were exposed to perform the analyses for the full model.

Psychosocial risk factors

Both male desk and male assembly workers reported significantly more job control.

Female assembly workers also reported more job demands (table 3b). ln accordance to

this both among desk workers and among assembly workers women more often

reported exposure to high job strain (OR2.23 and 1.82, respectively). No significant

gender differences in both supervisor and co-worker social support were found for desk

workers. For assembly workers no differences were found in co-worker support, but

female assembly workers reported significantly more supervisor social support.

Furthermore, female assembly workers reported more job satisfaction (OR 2.71).

Table 3b: Multivariate analyses of self-reported exposure to psychosocial risk factors. Mean and or Odds Ratio (OR) and

95% Confldence interval (957ocl). OR>'l means women have a higher exposure than men, OR<'l means women have a

lower exposure than men.

Basic model '' 
b

Men women

Full model"

Men

Mean (95%Cl) Mean (95%Cl) Mean (95%Cl) Mean (95%Cl)

Desk work
60.6 (59.5-61.7) 5s.7 (54.3-57.0) 58.s (s6.4-60.5) 54.9 (52.8-57.1)',--

32.3(31.7-32.9) 32.1 (31.3-32.8) 33.3(31.3-35.2) 33.0(31.0-34.9)+

Supervisorsociat support 12.7 (10.4-11.0) 10.8 (10.4-11.1) 9.5 (8.3-10.7) 9.5 (8.3-10.8)-'-+

11.9(11.7-12.1) 12.0(11.8-12.3\ 12.1 (11.7-12.5) 12.2(11.8-12.6\-',-

_ Job control

Job demands

_ Coworker social support

_ High Job strain d

_ Do you mostly enjoy yourjob?d

Assembly work

_ Job control

Job demands

_ Coworkersocialsupport

High Job strain d

Do you mostly enjoy your job? d

- Superuisorsociatsupport 11.2(10.8-11.5) 11.2(10.9-11.5) 10.9(10.2-11.7) 11.8(11.0-12.5)."-.

s1.3 (49.7-52.9) 47.8 (46.449.3) 51.3 (49.6-s3.0) 48.7 (46.8-s0.7)-

32.8 (32.0-33.7) 34.3 (33.5-35.0) 32.8 (32.0-33.7) 34.3 (33.s-35.0)

11 .9 (11.7 -12.2) 12.2 (11.9-12.4) 11 .7 (11 .1-12.3) 1 1 .9 (1 L3-12.5)',-

2.77 (1.47-5.221

1.25 (0.82-1.52\

1.9s (1.27-2.99)

2.12 (1.43-3.121

2.23 (1.144.441'

1.25 (0.82-1 .92).

1.82 (1.15-2.89)-

2.71 (1.7s4.',191.-

" Basic model: adjusted for ISCO; " Bold indicates significant difference between men and women at p=9.95 " Full model:

adjusted for ISCO and: - working hours: ' age; - education; + nationality * significant interaction between gender and isco; {

not enough persons exposed to perform the analysis; o OR (95%Cl)

Discussion
Due to the gender segregation of the labor market men and women have different

lobs and tasks within the same occupations. This may result in different exposures to

risk factors. The results of this study show that gender differences in self-reported

exposure to physical and psychosocial risk factors exist, even when differences in job

title are accounted for. This finding is in agreement with earlier studies.22-28 We stratified
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the analyses by work type, but the interaction between gender and ISCO remained
significant for a few risk factors. When univariate analyses were performed for the
individual ISCO codes (results not shown) it was found that the direction of the
difference was either equal for all jobs (lifting, flexion/rotation of the upper body,
kneelingisquatting), or a nonsignificant difference in the opposite direction was found
for one of the jobs (repetitive movements, force exertion with the hands, squeeze with
the hands, supervisor social support). These interactions, therefore, represent
differences in the magnitude of the gender difference.

Physical Risk factors

The most obvious explanations for the differences in self-reported exposure to
physical risk factors is that men and women were assigned to, or choose to, perform

different tasks within the same job. This is mostly based on the assumption that men
have more physical strength. Messing et al. observed and interviewed male and female
workers in various occupations25-27 , and noticed that within the same job title men and
women indeed performed different tasks. Men usually performed the more physically
strenuous tasks, while women more often performed tasks that required precision and
were repetitive in nature. Their finding is in line with our results that men reported more
exposure to lifting (very) heavy loads, and that women reported more exposure to
repeated movements.

A second explanation might be that men and women perform the same task in a
different way. Workplaces have often been designed for men and not for the, on
average, smaller and less powerful women. Because of this there may be a poor

ergonomic match between the work environment and the individual woman, and
women may, for example, be forced to work with their hands above shoulder level, or to
use more extreme wrist postures when working with a computer mouse.a0

Psychosocial risk factors
We found that men reported more job control while, among assembly workers,

women reported more job demands. Within the framework of Karasek's Demand-
Control model3o these findings indicate that men more often work in a low strain
environment, while women work in the less favorable high strain environment. When
we combined these two measurements into a single measurement for job strain and we
indeed found women more often reported working in a high strain environment.

One aspect of job control is decision authority, which reflects to what extent
employees have freedom to make their own decisions on, for example, how to perform

their job. Hence, it could be argued that, since men report to have more job control,
men do not only have a better psychosocial work environment, but they might also
have more opportunities to influence or shape their physical workplace to become less
physically strenuous. This hypothesis is in agreement with an earlier study23 reporting
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that female shop assistants were more often exposed to a combination of high physical

load and job strain than their male colleagues. The same study reported lhat 14Yo of

assistant nurses were exposed to high job strain, but none of them were male.23

However, in the present study gender differences in physical exposures did not always

reflect a more strenuous workplace for women. Therefore, it is still unknown whether
job control is indeed linked with the opportunity to influence physical demands at work.

Since exposure to high job strain is considered to be a risk factor for

musculoskeletal complaints, a practical implication of the present study is that a
reduction of job strain among the female workers, for example by control-oriented

strategies, could be a valuable avenue for reducing musculoskeletal complaints among

working women.

We also found that women reported more job satisfaction. Several studies have

shown that, in spite of the fact that women usually have jobs with less favorable

working conditions, they often report higher job satisfaction than men.4t'o2 Clark a2

tested several hypotheses on this difference and concluded that women have lower

expectations from work, and therefore are more easily satisfied. This relation between

expectations and job satisfaction was confirmed in a study among lawyers.al ln this

study men and women had equal expectations from work, but working conditions

(financial rewards, promotional opportunities, and influence over work) were less

favorable for women than for men. Because of this, women rated their job satisfaction

lower than men. This shows that job satisfaction is influenced by the (mis)match

between expectations and working conditions.

Limitations of the study
A limitation of the study is that the exposure assessment relied solely on self-report,

which seems to be influenced by both the anxiety about and the experience with a risk

factor.a3 lf either men or women would systematically have under- or over-estimated

their exposure this could (at least partly) explain the differences in exposure. Since

women are generally more concerned about health mattersoo, they could be expected

to over-report their exposure compared to men. Hansson et al.a5 indeed found that,

when questionnaire data were compared with direct measurements of exposure,

women rated their exposure higher than men. However, Leijon et al.a6 compared

questionnaire data with a structured interview, and found no systematic difference in

reporting between the genders. Therefore, it is unlikely that gender differences in

reporting behavior completely explains the gender differences in exposure, although it

cannot be ruled out that it influenced the differences in exposure.

Furthermore, several studies compared self-reported exposure with more objective

measurements of exposure and found differences in reporting between people with and

without complaints. Hansson et al.a5 and Thomson et a|.47 compared questionnaires

with inclinometers and video-recordings, respectively, and found that persons with
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neck-shoulder complaints rated their exposure higher than persons without complaints.

Moreover, Viikari-Juntura et al.a8 found differences in reporting behavior for persons

with and without low back pain when self-assessed and observed exposure were

compared. However, these results have been contradicted both in lab and field

situations.ao'ae Considering the fact that women generally have more complaints, they
could be expected to systematically report higher exposures compared to men,

especially for risk factors for neck and upper extremity complaints. However, while we

found that this was indeed true for desk workers, among assembly workers men
reported more exposure to almost all risk factors. Furthermore, when we restricted the
analyses to those persons without complaints (results not shown) this did not change

the results. lt is therefore concluded that the found gender differences represent true
differences between the genders, and not between people with and without complaints.

Conclusions
Given the gender differences in complaints it was expected that women would have

a higher self-reported exposure to risk factors for musculoskeletal complaints,
especially for risk factors for neck and upper extremity complaints. We found gender

differences for almost all risk factors, but the exposure was not always higher for
women. However, we did find that female desk workers systematically reported more

exposure to risk factors for upper extremity complaints. Furthermore, women are more
often employed in a high strain working environment. These differences might be

influenced by differences in the reporting of exposure, but it seems unlikely that this

completely explains the found differences. Thus it is likely that there indeed truly are
gender differences in exposure within the same job.

To explain gender differences in the prevalence of musculoskeletal complaints, not

only gender differences in exposure within jobs, but also differences in the number of
male and female workers exposed is relevant. We already stated that men and women
have different exposures due to the gender difference in the labor market, and this
effect may be larger than the effect of gender differences in exposures within jobs.

Further studies are therefore needed to determine to which extent gender differences in
the prevalence of musculoskeletal complaints are caused by both gender differences in
exposure between jobs and differences within jobs.
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Abstract
The aim of the study was to determine whether men and woman with equal tasks

perform these tasks in the same way. Video-recordings of 37 male and 43 female

workers in 6 task groups were observed, from which data regarding frequency and

duration of exposure to awkward postures were derived. These data were also

compared to self-reported exposures. The results showed that when level, duration and

frequency of exposure were analyzed at the same time, men and women had slightly

different exposure patterns. However, these differences were not found when duration

and frequency were analyzed separately. From the questionnaires it appeared that men

and women generally report similar exposures, but they seemed to over-report their

exposure compared to the observed exposures. lt is concluded that gender differences

in exposure to awkward postures within the same task were very small at the most, and

cannot explain the female excess in musculoskeletal symptoms.
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lntroduction
Gender differences in the prevalence of musculoskeletal symptoms have been

found in many studies (e.g.'-u). Most studies reported higher prevalences among
women.'''-u''-n However, for back symptoms prevalences have also been reported to be

higher for men.5'7

One often suggested explanation for this difference is that men and women have
different exposures to work-related risk factors. Firstly, due to the gender segregation of
the labor market, women often have different jobs, with different exposure patterns.

Secondly, even if men and women have the same job, they do not always perform the
same tasks, which can also result in differences in exposure. However, after correction
for self-reported work exposures'o'11 gender differences in the prevalence of
musculoskeletal symptoms remained. Furthermore, gender differences in symptoms
have also been found in groups of workers with similar tasks.12

Therefore, a third explanation may be that, even if men and women have the same
tasks, they do not perform these tasks in the same way, which may also lead to
differences in exposure. These differences in task performance could be imposed by
external factors, such as a poorer ergonomic fit with the workplace for women than for
men, or voluntarily because men and women choose to perform the same task in a
different way. Van der Beek et all3 measured exerted forces and physiological load of
men and women pushing and pulling a wheeled postal cage. lt was found that, even
after correction for personal factors, men used a significantly higher mean and ending
force than women when moving the cage. This was attributed to the fact that men and
women used different strategies when performing the task. Dahlberg et alla examined
video-recordings of men and women in a manufacturing company, and found
differences between men and women regarding variables such as handling materials
above shoulder or below knee height, working in a stooping or knee sitting posture, and
natural breaks. Although none of these 'differences' were statistically significant, they
were regarded as relevant, and were ascribed to a poorer ergonomic fit with the
workplace for women. ln a population of office workers Balogh et alls found no
significant gender differences, neither in self-assessed nor in directly measured
exposure to risk factors such as sitting and walking. However, these studies were
generally performed in a small study population, involving a single occupational group.
On the one hand, these studies lack statistical power (which may explain why only one
out of three studies found a significant gender difference). On the other hand, this
makes it difficult to generalize the results to the working population. ln the present study
we focus on a large group of workers with a variety of occupations. Based on real-time
video observations all dimensions of exposure (intensity, duration and frequency) were
simultaneously analyzed. Furthermore, these results were compared to self-reported
exposure. The aim of the present study is to determine whether men and women with
the same tasks are equally exposed to work-related physical risk factors for
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musculoskeletal symptoms, and whether these exposures differ between self-reported

and observed assessment.

Methods
Data of the Study on Musculoskeletal disorders, Absenteeism Stress and Health

(SMASH) were used. ln this longitudinal study, which focused on the determination of

risk factors for musculoskeletal symptoms, nearly 1800 employees in 34 companies

participated. Questionnaire data on sociodemographic variables, exposure and

symptoms were collected at baseline (1994), and during three annual follow-up

measurements. Furthermore, a selection of workers was video-recorded at their

workplace. A more detailed description of the study can be found elsewhere.'u'"

Population

At baseline B7o/o of the workers (N=1789)filled out the questionnaire. Based on on-

site inspection of the work, each worker was assigned to a task group of workers who

performed similar tasks. For the current analyses workers were selected only if: 1) they

were video-recorded at their workplace; 2) no more than 80% of the workers in a their

task group was from the same gender; and 3) data of at least 2 men and 2 women in

the task group were available.

This resulted in a total of 121 workers eligible for analyses. However, an arbitrary

upper limit of 10 workers per gender was set for each task, in order to limit the number

of video-recordings that had to be observed. This selection of a maximum of 10

workers per gender was made based on the quality (i.e. how well the person was

visible on the tape) of the video-recordings of the individual workers, and the presence

of missing values on the socio-demographic variables in the baseline questionnaire.

Therefore, the analyses were based on a total of 80 workers: 37 males and 43 females.

A description of the study population can be found in table 1.

Observations

From each worker four video-recordings were made randomly during a single

working day. Each recording lasted 10-15 minutes. All video-recordings were analyzed

by a trained observer (BW) using the program 'the Observer' (version 5.0, Noldus

lnformation Technology, Wageningen, The Netherlands). Observations were made of

upper arm posture (elevation; <30, 30-60 and> 60 degrees), trunk posture (flexion; <20,

20-40,40-60 and >60 degrees, and rotation; <30 and > 30 degrees), neck posture

(flexion; <20, 20-45 and >45 degrees, and rotation; <45 and > 45 degrees), general

body posture (sitting, standing, walking, kneeling/squatting), and manual material

handling (lifting/carrying, pushing/pulling). Since it was not possible to observe all body

regions at the same time, each video-recording was viewed several times. Continuous,

i.e. real-time, observations were made for all body regions. ln order to facilitate the
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observations, the observer could slow down the speed of the video-recording. From the
observations data on duration (% of time) and frequency (times per minute) of exposure
to the observed postures were derived.

Furthermore, for arm elevation, neck flexion and trunk flexion Exposure Variation
Analyses (EVA) matrices were calculated. The EVA method was introduced by
Mathiassen and Winkel18, in order to overcome the shortcomings of existing methods.
These matrices combine the three core dimensions of exposure, i.e. intensity, duration

and frequency, at the same time. The continuously registered postures of each worker
were used as the basis for the EVA matrix. First, for each uninterrupted time period

spend at a certain exposure level the duration was calculated. Then, these durations
were assigned to time period classes. ln this case 0-2 seconds; 2-10 seconds; 10-30

seconds; 30-60 seconds; and >60 seconds. Since trunk flexions lasting >60 seconds
almost never occurred, for trunk flexion the highest time period was >30 seconds.
Finally, the accumulated time spent in each of these classes was calculated, and
expressed as a total percentage of time.18

Table 1: descriptive information of the study population

Men (n=37) Women (n=43)

Personal characteristics

Age (years), mean(sd)r

Height (cm), mean(sd)r

Weight (kg), mean(sd)r

General Work characteristics

Years employed, mean(sd)t

Task group, n(%)

Nursery school teachers

Laboratory technicians

Cooks

Administration, telephone operators

Office workers

Assembly line workers

Posture, o/o time (mean, pooled sd)

Sitting

Standing with support

Standing without support

Walking

Kneeling/squatting

Other
Manual material handling, % time(sd)

Lifting/carrying

Pushing/pulling

Nothing

Other
r significant difference between men and women at p=9.990

39.3 (8.2)

180.0 (6.5)

79.5 (1 1.0)

'10.9 (8.4)

3 (8.1)

5 (13.5)

7 (18.e)

e (24.3)

10 (27.0)

3 (8.1)

67.3 (3e.6)

2.7 (6.6)

24.0 (31.9)

4.6 (e.o)

1.3 (6.5)

o.o (o o)

4.3 (8.7)

1.4 (5.5)

92.40 (13.6)

1.9 (6.7)

32.3 (8.0)

169.4 (6.9)

64.7 (8.8)

6.6 (5.3)

10 (23.3)

10 (23.3)

2 (4.7)

6 (14.0)

10 (23.3)

5 (1 1.6)

6O.s (37.1)

4.2 (e.3)

27.2 (28.9)

4.s 0.2)

3.4 (9.3)

o.2 (2 2\

5.9 (14.9)

i.z (5.6)

90.4 (1e.1)

2.5 (1 1.3)
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Quesflonnalres
ln addition to the observations, workers were also asked to rate their exposure.

These self-reports were obtained using the Dutch Musculoskeletal Questionnairele'20.

This questionnaire contains a wide variety of questions, but for the present analyses

five questions were selected that matched the observes exposures as closely as

possible. Namely: "How often do you work with your hands above shoulder level?";
"How often do you work with the upper part of you body flexed/rotated?"; "Do you often

have to bend the neck or keep the neck bend fonvards?"; "Do you often have to bend

the neck or keep the neck bend backwards?"; and "Do you often have to twist the neck

or keep the neck twisted?". Questions were rated on a 4 point scale ("never",
"occasionally", "often", or "very often"), or on a dichotomous scale ("yes", "no").

Sfaflsfibs

ln order to analyze the three core dimensions of exposure at the same time

multilevel techniques need to be used, as first shown by Jansen et a1.21 We described

differences between men and women in the EVA matrices according to Jansen et a121,

using MLwiN (version 2.02).

Differences between men and women in the frequency and duration of observed

postures were tested with a generalized linear model for repeated measures, with the

four observation periods as repetitive measurements, and task group as potential

confounder in the model. These analyses were performed with SPSS version '12.0 for
Windows.

To test the association between gender and the self-reported exposures, logistic

and ordinal regression analyses were performed for the dichotomous and the ordinal

dependent variables, respectively. Again, task group was considered as a potential

confounder, and the analyses were performed with SPSS.

Results
Observations

Table 1 shows the descriptive information of the study population. Men, on average,

were older, taller and heavier than the women, and had been employed for more years

in their current job. Both men and women spent most of their time in a sitting or

standing position. Manual material handling was uncommon, with both men and women

spending most of their time (about 90% of the time) not handling any materials.

Figures 1-3 present the results for the EVA analyses. lt can be seen that for arm

elevation (figure 1) women spent a significantly larger percentage of their work time

with high arm elevations, for longer time periods at a time. This was especially true for

arm elevations >60 degrees. For neck flexion (figure 2) an opposite pattern was found.

Women spent a larger percentage of their work time with no or only little neck flexion,

and for short periods at a time, while men kept their neck flexed more, and for longer
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periods at a time. For trunk flexion (figure 3) no clear gender differences in exposure
patterns could be found. Women spent higher percentages of time in almost all

time/angle combinations, although the differences were small, and rarely significant.

When duration and frequency were analyzed separately it was found that workers
spent only a small amount of time with their arms elevated (table 2). About 75o/o of the
time the elevation was less than 30 degrees, and about 19o/o of the time between 30
and 60 degrees. Elevations above 60 degrees were observed for about 3% of the time
in men and 6% of the time in women, but this difference was not significant. Workers
were furthermore observed to spend most time (slightly more than 80%) with the trunk
flexed less than 20 degrees, and less than 5% of time with the trunk flexed more than
40 degrees. Trunk rotation was also uncommon, with the trunk rotated less than 30
degrees for 97o/o of time. Neck flexions, on the other hand, were observed quite often.
More than 90% of the time was spent with the neck flexed to some extent, with about
32% of the time for more than 45 degrees. Neck rotations were less common, but still

about 16% of the time was spent with the neck rotated for more than 45 degrees. None
of these results were significantly different between men and women, and correction for
task group only resulted in small changes in the percentages.

3,5

3

RR 2,5

2

1,5

1

0,5

0

Figure 1 : Results of the EVA analysis for Arm elevation. Relative Risk (RR) and 95% confidence interual. RR>1 means women
are more exposed, RR< '1 means men are more exposed
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Figure 2: Results of the EVA analysis for Neck flexion. Relative Risk (RR) and 95% confidence interval. RR>1 means women
are more exposed, RR< 1 means men are more exposed
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Figure 3: Results of the EVA analysis for Trunk flexion. Relative Risk (RR) and 95% confidence interval. RR>1 means women
are more exposed, RR< 1 means men are more exposed
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The frequencies of exposure to these postures ranged between 0.1 times per

minute (men, trunk flexion > 60 degrees) to 3.9 times per minute (women, neck rotation
<45 degrees). After correction for task group, the observed frequencies changed only

slightly. Men had higher frequencies of arm elevation <30 degrees and 30-60 degrees,

while women were observed to be more frequently exposed to all other risk factors.

However, differences were small, and not statistically significant, except for trunk

flexion 40-60 degrees, which, after correction for task group, was observed 0.3 times
per minute in men and 0.4 times per minute in women (p=0.035).

Table 2: Mean exposure to observed postures (univariate)

Duration (% time).

Men

mean (pooled sd)

Frequency (times/minute)

Women Men Women

mean (pooled sd) mean (pooled sd) mean (pooled sd)

Arm elevation

<30 degrees 78.0 (21.3t

30-60 degrees 19.2 (19.6)

>60 degrees 2.9 (5.6)

Trunk flexion

<20 degrees 81 .9 (1 9.8)

20-40 degrees 15.9 (18.8)

40-60 degrees '1.5 (4 0)

>60 degrees 0.7 (1.8)

Trunk rotation

<30 degrees 97.4 (5.5)

>30 degrees 2.6 (5.5)

Neck flexion

<20 degrees 4.9 (1 1.4)

2045 degrees 62.5 (24.0\

>45 degrees 32.6 (24.3)

Neck rotation

<45 degrees 84.0 (14.3

>45 degrees 16.0 (14.3)

75.1 (23.5)

18.7 (1e.5)

6.1 (13.1)

83.s (18.3)

12.5 (16.2)

2.3 (4 0)

1.8 (4 e)

97.2 (7.11

2.8 (7.11

6.4 (13.4)

61.2 (22.2)

32.4 (23.6)

84.3 (12.0)

15.7 (12.0)

2.3 (3.0)

1.8 (3 0)

0.3 (0.6)

'1.6 (1 2l

1.3 (1.1)

0.2 (0 4)

0.1 (0 2)

0.7 (0 7)

0.4 (0.5)

0.s (0.6)

2.9 (1.4)

2.1 (1.41

3.6 (2 0)

3.2 (1.4)

2.2 (1.e)

1.6 (1.7)

0.5 (0.8)

'r.9 (1.8)

1.5 (1.7)

0.4 (0.6) I
0.2 (0 4)

0.e (1 0)

0.5 (0.8)

0 6 (1.6)

3.'r (1.7)

2.2 (1.4)

3.e (2 3)

3.4 (1.4)

t significant difference between men and women at p=0.95 ,O"r 
"orreclion 

for task group

Questionnaires
ln the questionnaires (table 3) most workers reported not to work with their hands

above shoulder level at all. However, in the univariate analyses, significantly more
women than men (21 .6% vs. 48.8%) reported exposure. Furthermore, almost 14o/o of
the women reported to be exposed often or very often. Flexion and rotation of the upper
part of the body was more common, with about 620/o of the workers reporting to be

exposed to these postures. Many workers also reported to often work with the neck

bend fonvards (79%), while only 5 workers reported bending the neck backwards often.

For often twisting the neck about 50% of the men reported exposure, which was
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significantly higher for women (74o/o). This difference remained significant after

correction for task group.

Table 3: self-reported exposure to risk factos

Men Women

n (%) n (%)

Flexion/rotation of the upper part of the body

I significant difference between men and women at p=9.95 in the univariate analyses

'llsignificant difference between men and women at p=0.05 after correclion for task group

Discussion
When duration and frequency of the observed postures were analyzed separately,

only one significant difference between men and women was found. This result

resembles the results of earlier studies on gender differences in exposure to awkward
posturesl4 and movements.ls However, the results of the EVA analyses showed that,

when all dimensions of exposure are analyzed at the same time, men and women had

different exposure patterns for arm elevation and neck flexion, but not for trunk flexion.

Unfortunately, due to the limited number of workers in the higher exposure/time

categories it was not possible to correct the EVA analyses for the potential confounding

effect of task group, and it can not be ruled out that these differences are (partly) due to
gender differences in tasks group. However, in the separate analyses for duration and

frequency, and those for the questionnaires, we included task group as a confounder,

and this only slightly influenced the results. lt is therefore believed that although the

results of the EVA analyses might be affected by differences between men and women

in task group, this only had a small effect. The results therefore indicate that, while men

and women with the same task in fact might have somewhat different exposure
patterns, traditional methods do not show these differences.

Working with hands above shoulder level 7

Often bend the neck or keep the neck bend forwards

Often bend the neck or keep the neck bend
backwards

Often twist the neck or keep the neck twisted'i r

Never

Occasionally

Often

Very often

Never

Occasionally

Often

Very often

Yes

No

Yes

No

Yes

No

29 (78.41 22 (51.21

6 (16.2) 15 (34.9)

2 (5.41 5 (11.6)

0 (0) 1 (2.3\

14 (37.8) 16 (37.2)

11 (2e.7) 3 (7.0)

11 (19.7\ 18 (41.9)

I (2.7\ 6 (14.0)

29 (78.4) 34 (79.1)

8 (21.6) e (20.e)

2 (5.4) 3 (7.0)

35 (e4.6) 40 (e3.0)

18 (48.6) 32 (74.4)

19 (51 .4) I 1 (25.6)
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Questionnaires are probably one of the most widely used assessment methods in

large epidemiological studies, mainly because they are relatively cheap, and easy to

administer. However, these self reports are not considered to be the most precise and

accurate measurements, since due to several forms of bias (e.9. information bias, recall

bias) workers can be found to misclassify their exposure.'2 When this error in reporting

of exposure is random, and does not depend on a specific characteristic of the worker
this will usually lead to a reduction in risk estimate. However, misclassification might

also depend on a specific characteristic of the worker, such as gender. When this

happens this is a larger problem, since it is not clear what the effect on the risk estimate

will be.23'24 Reporting exposure seems to be influenced by the experience with as well

as the anxiety about a risk factor.2' Women generally are more concerned about health

matters,26 and have more health complaints. lt could therefore be expected that they,

more often than men, report to be exposed to a risk factor, when they in fact are not.

We attempted to overcome these limitations by using video-observations to assess

exposure. However, video-observations also have limitations.22 First of all, video-

recordings are 2-dimensional, making it relatively difficult to judge rotations.2T Second,
workers may disappear from the video image when the move around on their
workplace, which makes it impossible to judge their exposure. Thirdly, observations are

sensitive to inter- as well as intra-observer bias. Finally, video recordings were made

from a part of the working day only, which may give a distorted view of the exposures

during a complete working day.28 To reduce the influences of these limitations in the
present study video recordings were made at several moments during the working day,

to capture some of the within day variation of exposure. Furthermore, to exclude the
possibility of intra-observer bias, only one welltrained observer judged the video

recordings. This observer was able to slow down the speed of the video-recording

when observing fast movements, and to review the videotapes as often as possible to

get a good view of the worker. Finally, to limit the influence of inter-observer bias on the
possible gender differences it was made sure that videos of male and female workers

were observed in turn.

The observed exposures were compared with the self-reported data, in order to
determine possible gender differences in the reporting of exposure. lt was found that
workers were observed to spend only small amounts of time in the higher exposure

categories, while substantial amounts of workers reported to be often of very often

exposed. Our results furthermore showed that the difference between the average time
workers were observed to be exposed and the number of workers that reported to be

(very) often exposed seemed to be larger for women than for men. lt thus seems as if
both men and women report exposure more often than it is observed, and that the

difference between observed and reported exposure is larger for women than for men.

This corresponds with the results of Spielholz et al2s, who compared self-reports with
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video observations, and found that the self-reported exposures were always higher

than observed exposures.
However, it should be noted that the observed exposure and the reported exposure

were not quite the same. The questionnaire asked about exposure on an average work
day, while the observations assessed exposure during a limited time frame.

Furthermore, questions on how often activities are performed can be interpreted in

terms of frequency, in terms of duration, or a as combination of both. Furthermore,

although e.g. working with the hands above shoulder level, and working with the arms

elevated >60 degrees attempt to cover the same risk factor, they are not exactly the

same. Therefore, the conclusion that women over-report their exposure to a larger

extent than men should be interpreted with some caution.

One of the reasons for performing the present study was that higher prevalence of

musculoskeletal symptoms in women might be explained by gender differences in
exposures to work-related risk factors. We found small gender differences in exposure
patterns. However, when the exposures of both men and women are compared with

studies on risk factors for neck16 and low back17 symptoms, it seems both the men and

the women in our population had an elevated risk of developing neck symptoms, but

neither had an elevated risk of low back symptoms. Therefore, it seems unlikely that
these gender differences in exposure patterns are of large influence when explaining

gender differences in musculoskeletal symptoms.

Conclusion
We found differences in the exposure pattern between men and women. However, it

should be noted that these differences were small, and when looked at with traditional

methods not statistically significant. These gender differences in exposure within the

same task can not explain the gender difference in musculoskeletal symptoms.
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Abstract
Objectives:

The aim of this study is to determine whether gender differences in (sickness

absence due to) back, neck, shoulder, and hand/arm symptoms can be explained by
gender differences in socio-demographic variables, exposures at work and in private

life.

Methods:

Data were used from a prospective cohort (SMASH) with a follow-up period of 3
years. Exposure to risk factors and musculoskeletal symptoms were assessed using
questionnaires. Work absences due to musculoskeletal symptoms were extracted from

company records. Logistic Generalized Estimation Equations (GEE) regression

analyses were performed to determine the relation between musculoskeletal

symptoms, gender, and exposures one year before the symptoms.

Resu/fs;
The odds of self-reported symptoms were significantly higher for women for the

neck (Odds Ratio (OR)=2.70), shoulder (OR=2.30) and hand-arms (OR 1.61). The

odds for sickness absence due to neck-shoulder-arm-hand symptoms were also higher

for women than for men (OR 1.60). After the addition of sociodemographic and

exposure variables, the OR for gender generally did not change. There was no

difference between men and women in back symptoms, or sickness absenteeism for
back symptoms, in either the univariate or the multivariate analyses.

Conclusions:

Contrary to our expectations, the higher prevalence of upper extremity symptoms

and absenteeism was not diminished after adjusting for other risk factors. Hence, it

seems likely that at least some of the gender difference in this population is due to
factors other than exposure differences between male and female workers.
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Introduction
Women generally report more musculoskeletal symptoms than men. This difference

is consistently found in the general populationl-e as well as in working populationslo-13. lt

seems to be more pronounced for neck and upper extremity symptoms, where the

prevalences are consistently higher for women than for menl'2'6'7'e-12, compared to back

symptoms, where results have been less consistent.l'a-7'11'13

Several explanations for this phenomenon have been suggested.la Firstly, women

are said to be more likely to express pain and symptoms. This may be either because

they have a lower pain tolerance thresholdls, or because they are more willing to

express pain, since men are taught not to complain.lo lt could therefore be argued that

the gender difference might be higher for symptoms than for more objective endpoints.

However, some of the largest gender differences have been found in studies where

case definitions were not entirely dependent on self-report.la

Secondly, there may be gender differences in the effects of ergonomic exposures.

Women, on average, have smaller body dimensions, lower muscle force and a lower

aerobic capacity. Therefore, tasks performed with the same (absolute) exposure will

often result in a higher relative workload for womenla'17'18, which could lead to more

severe effects. However, the literature is very sparse on possible gender differences in

the effect of exposure to physical risk factors. ln a recent literature review only three

factors have been found to show such differences, two of them with a stronger effect for

men.tn

Thirdly, and perhaps most important, are gender differences in the prevalence of
(occupational) exposures.20-22 Men and women often have different working

conditions23-31, either because of the gender segregation of the labor market, or due to

differences between men and women in tasks or task performance within the same job.

However, gender differences in musculoskeletal symptoms have also been found

between men and women within the same occupational class32 and with the same work

tasks.33 Furthermore, men and women generally have different tasks, and therefore

different exposures, at home. Nowadays the majority of women in Western economies

have a paid job outside of the house, but the majority of the household responsibilities

(childcare, cleaning and cooking) are still carried out by women.

The aim of this study was therefore to determine, given the gender segregation of

the labor market and the double workload of women due to the gender division in
household chores, whether gender differences in (sickness absence due to) low back,

neck, shoulder, and hand/arm symptoms would be reduced by correcting for gender

differences in socio-demographic variables, exposures at work and exposures in

private life.
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Methods
Questionnaire data from the Study on Musculoskeletal disorders, Absenteeism,

Stress and Health (SMASH)were used. ln this longitudinal study, which focused on the
determination of risk factors for musculoskeletal symptoms, nearly 1800 employees in

34 companies participated. Questionnaire data on exposure and symptoms were
collected at baseline (1994) and during three annual follow-up measurements. A more
detailed description of the study can be found elsewhere.3a'3s

Risk factors

The Dutch Musculoskeletal Questionnaire was used for the assessment of exposure
to physical risk factors in work and private life.36'37 At baseline and during the follow up

measurements questions on how often activities were performed (e.9. "how often do
you have to lift loads more than 5 kilograms?") were asked on a 4 point scale ("never",
"occasionally", "often" or "very often"). Questions on neck and wrist postures (e.9. "do

you often have to work with your neck bend?") were asked on a dichotomous scale
("yes", "no").

Exposure to work-related psychosocial risk factors was assessed using the Dutch
translation of Karasek's Job Content Questionnaire. The individual questions were
scored on a 4-point scale ("strongly disagree", "disagree", "agree" and "strongly agree"),
and were combined into the dimensions according to Karasek: Job demands, Job
control (consisting of skill discretion and decision authority), and Social support. The
calculation of these dimensions has been described by De Jonge et a1.38 A single
question was asked about job satisfaction.

Finally, a set of questions was developed about exposure to psychosocial risk
factors in private life, including demands and control at home, work-home and home-
work interference, social support in private life, and adverse life events.3s

A summary of the risk factors identified as relevant for each of the outcome
measure can be found in table 1.

Symptoms
During baseline and each of the follow-up measures musculoskeletal pain was

assessed using an adapted Nordic questionnaire.ao Workers were asked whether they
experienced pain or discomfort in the past 12 months in their back, neck, shoulders,
elbows or hands/wrist on a 4 point scale ("no, never", "yes, sometimes", "yes, regular",
"yes, prolonged"). The answers on elbow and hand/wrist symptoms were combined into

one measure for hand/arm symptoms. Symptom cases were defined as those workers
who reported regular or prolonged symptoms in the past 12 months in any of the four
surveys.
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Table 1 : Descriptive information of the study population (n=1 578), and the baseline values of the confounders

used in the analyses.

Women regiono
(n=1096) (n=482)

n(%) n(%)

miss
ing
n

Socio-demographic"

Ageros 36.6 (8.4)

Educationqs No education or primary school 146 (13 4)

Lower secondary or vocational school 480 (44'1)

lntermediate secondary or vocational school 266 (24 4)

Higher secondary or vocational schoo/ 106 (9 5)

Universit4 93 (8'5)

Dutch nationalityo 1051 (95 9)

BMtr.os 25.0 (3.4)

Number of family members 1'o's 3'2 (1'3\

Smokero 3 457 (43.4)

Alcoholic beverages a weektos 8'7 (10 4)

Healthy eatingo 942 (89'8)

Strenuous activity in private Never 256 (24.4\

lifeal'23n <1 time/month 59 (5.6)

1 time / month 75 (7.1)

2-3 times /month 157 (14.9)

1-2 times / week 330 (31 .4)

>3 times / week 174 ('16.6\

Work duration

Years employedJ'qs

Working days a week'qs

Hours workingr os

Work-related physical fisk factors

Lift loads > Skgo r'z:'5

10.7 (8.3)

4.e (0.4)

3s.2 (3.7)

33.1 (e.2)

26 (5.5)

154 (32.4)

17e (37.71

5s (11.2)

63 (1 3.3)

454 (94.6)

23.7 (4.2)

2.5 (1.1\

196 (52.2)

2.7 (4.3)

413 (89.4)

136 (2e.6)

34 (7.41

22 (4.8\

66 (14.4)

157 (34.21

44 (e.6)

7.0 (5.4)

4.5 (0.7)

35.2 (6.4)

Never 261 (23.8) 182 (37.8)

Occasionally 237 (21.61 128 (26.61

Often 302 (27 .6, 106 (22.0)

Very often 295 (26.9) 66 (13.7)

Never 448 (41.1) 352 (73.5)

Occasionally 347 (31.7) 68 (14.2)

Often 197 (18.0) 43 (9.0)

Very often 103 (9.3) 16 (3.3)

Never 242 (22.1) 1't6 (24.1)

Occasionally 253 (23.1) 119 (24.7)

Often 349 (31.9) 164 (34.1)

Very often 250 (22.9t 82 (17.0\

Never 366 (33.5) 153 (31.8)

Occasionally 437 (4o.1) 202 (42.0)

Often 196 (18.0) 84 (17.5)

Very often 92 (8.4) 42 (8.71

0

tf,

B,N,S,A

B,N,S,A

?

6

90

60

0

67

68

0

24

0

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N.S.A

B,N,S,A

B,N,S,A

B,N,S,A

B

Lift loads >25 kgq123s

Flexion/rotation of the upper

par1 of the bodyol z s

Uncomfortable working
posturesql2'3
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Table 1: continued

Driving a vehicle"

Wo* related psychosocial risk factors

Skill discretionro12'3 s

Psychological demandst'o' 23

Coworker supporC'q x23'

SuPervisor suPPortr'q12 3

442 (92.5) 32 BNever 673 (63.0)

Occasionally 251 (23.5) 27 (5.6)

often 89 (8.3) 8 (1.7)

Very often 55 (5.1) 1 (0.2)

Repeated movements with Never 232 (21.21 91 (18.9) 3

hands or armsos occasionaily 214 (19.6) 73 (15.1)

Often 349 (31.9) 129 (26.81

Very often 298 (27.31 189 (39.2)

Force exertion with handsqs Never 279 (26.5) 173 (36.0) 2

Occasionally 228 (20.8) 126 (26.2)

Often 337 (30.8) 11223.31

Very often 251 (22.9) 70 (14.6)

Hand-arm vibrationos Never 732 (67.2\ 451 (94.2) 9

Occasionally 194 (17 .8) 19 (4.0)

often 99 (9.1 ) 3 (0.6)

Veryoften 65 (6.0) 6 (1.3)

Working with hands above Never 536 (49.2) 268 (55.9) 10

shoulderlevelol23' occasionatty 381 (35.0) i4i (2g.4)

Often 145 (13.4) 52(10.9)

Very often 26 (2.4) 18 (3.8)

Working with the hands Never 507 (46.5) 308 (64.5) 9
below knee levelqr'zas occasionatty 3g5 (35.3) 117 (24.s)

Often 149 (13.7) 42 (8.8)

Very often 50 (4.6) 11 (2.3)

Reachingo Never 432 (40.2\ 2OB (43.7) 28

Occasionally 432 (40.1) 189 (38.7)

Often 176 (16.4) 67 (14.1)

Veryoften 35 (3.3) 12(2.5)

Squeeze firmly with the Never 404 (37.0) 287 (59.5) 5
c^^r^0 $

Occasionally 294 (26.9) 125 (25.9)

Often 242 (22.2) 47 (9.8)

Very often 151 (13.8) 23 (4.8)

Often bend the neck or keep the neck bend forwardso 1'2 3 s 681 (62.4) 401 (83.5) 7

Often bend the neck or keep the neck bend backwardso 1 2 3 5 I 73 (1 5.9) 23 (4.8\ 12

Often twist the neck or keep lhe neck twistedo l'2 3 546 (50.0) 227 (57 .81 6

Often bend the wrist or keep the wrist bendedo 1 2 3 552 (50.5) 261 (54.5) 6

Often twist the wrist or keep the wrist twistedo'1 2 3 432 (39.7) 208 (43.5) 13

N,S,A

N,S

N,S.A

N,S

N,S

N,S

N,S

N,S

N,S

14.8 (2.5) 13.9 (2.7) 9 B, N, S, A

12,9 (2.3) 13.1 (2.2) 9 B, N, S, A

11.9 (1.6) 12.2 (1.7) 17 B, N, S, A

1o.s (2.2) 11.0(2.2) 15 8, N, S, A

56



Chapter 4

Table 1: continued

Job salisfactionl'qlzts

Physical risk factors in private life

Lift loads > skgql'23i

Lift loads >25 kgol''3s

Flexion/rotation of the upper

part of the bodyo 1 2 3

Uncomfortable working

postures" "

Driving a vehicleon

Repeated movements with

hands or arms o

Force exertion with handsofl

Hand-arm vibrationos

Working with hands above

shoulder levelo'?3

Working with the hands

below knee levelo'l 2 3

Never 11 (1.0)

Occasionally 154(14.1)

Often 432 (39.5)

Very often 496 (45.4)

Never 225 (21.0)

Occasionally 626(58.3)

Often 158 (14.71

Very often 64 (6.0)

Never 512 (47.8\

Occasionally 460(42.9)

Often 78 (7.3)

Very often 22 (2.1)

Never 546 (51.0)

Occasionally 371 (34.6)

Qften 121 (11.3)

Very often 33 (3.1)

Never 577 (53.9)

Occasionally 435(40.6)

Often 48 (4.5)

Veryoften 11 (1.0)

Never 258 (24.11

Occasionally 439(41.0)

Often 318 (29.7)

Very often 55 (5.1)

Never 588 (54.9)

Occasionally 324(30.2t

Often 119 (11.1)

Very often 41 (3.8)

Never 253 (23.6)

Occasionally 580(54.1)

Often 199 (18.5)

Very often 41 (3.8)

Never 718 (67 .2\

Occasionally 315(29.5)

Often 24 (2.2)

Very often 12 (1.1)

Never 536 (50.0)

Occasionally 477 (44.51

Often 52 (4.8)

Very often 8 (0.7)

Never 569 (53.1)

Occasionally 437 (40.8)

Often 58 (5.4)

Very often I (0.7)

2 (0.4\

31 (6.4)

1 8s (38.5)

263 (54.71

1 35 (28.1 )

2s7 (53.s)

75 (15.6)

13 (2.71

341 (71 3\

124 (25.9)

13 (2.7)

0 (0.0)

256 (53.3)

1 68 (35.0)

45 (9.4)

11 (2.31

254 (52.9\

203 (42.3)

20 (4.2)

3 (0.6)

151 (31.6)

1 66 (34.7)

134 (28.o)

27 (5.6)

249 (51.9)

157 (32.7)

51 (10.6)

23 (4.8\

140 (29.2\

254 (52.e)

78 (16.3)

I (1.7)

437 (91.21

3s (8.1 )

3 (0.6)

207 (43.2)

235 (49.1)

33 (6.e)

4 (0.8)

234 (49.0)

215 (45.0)

26 (5.4)

3 (0.6)

B,N,S,A

zo N,S,A

N,S

30 N,S,A

26 N,S

N,S

EA

28
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Table 1: continued

Reaching 'rl

Squeeze firmly with the
handsoS

Psychosocial risk factors in private life

Work influence personal lifeo 
2'3

Personal life influences worko'2'3

Disassociate from workqz3

Able to relax at homeozsfl

Busy home environmentq23

Club membershipq2'3 {

Visiting friends frequently0'2 3 u

Delegate home responsibilities0'2'3

Life events in the past year
a 1,2,3 5

Never 628 (58.9) 262(54.8)
Occasionally 389 (36.5) 2O2 (42.3)

Often 37 (3.5) 14 (2.9)

Very often 12 (1.1)

Never 436 (40.6) 250 (52.3)

Occasionally 487 (45.4) 182 (38.1)

Often 122(11.4) 41 (8.6)

very o{ten 28 (2.6) 5 (1.0)

N,S

193 (17 .7) 67 (13.9) 7

e3 (8.5) 50 (10.4) 6

e97 (e4.5) 427 (92.4) 61

1001 (95.3) 424 (e2.2) 68

421 (40.21 179 (3e.3) 75

551 (52.3) 212 (45.9) 63

891 (84.9) 441 (89.21 67

800 (76.2) 336 (74.0) 74

Never 71 3 (68.8) 254 (5s.6) 85

once 159 (15.3) 88 (19.3)

More than once 164 (15.8) 115 (25.2)

" t= mean(sd), N4easured at: 0= baseline, '1 =follow up 1 , 2= lollow up 2,3= follow up 2, S significant difference
between men and women at p=0,00 fl significant difference between men and women at p=9,95 b used as
independent variable in analyses concerning B the back, N the neck, S the shoulders and A the arms

Slckness absence
Sickness absenteeism was registered in a standardized way by the companies, with

the first and last date and the reason for each absence. The reasons for absenteeism
were coded by the occupational physician according to an adapted Dutch code of the
lnternational Classification of Diseases. From these data information on the frequency
of sickness absenteeism was derived. Since very few people were absent due to neck
or shoulder symptoms these categories were combined with absenteeism due to hand-
arm symptoms. Furthermore, since it was not mandatory for the companies to register
very short absences, we only included absences that lasted for at least 3 days.
Therefore, absenteeism cases were defined as workers who were absent for work for
at least 3 days due to back symptoms and upper extremity symptoms.

Stafisflcs
Differences between men and women in baseline exposure were tested with a X2

test. Logistic Generalized Estimation Equations (GEE) analyses with a 1-year time lag,
meaning that that exposures were related to outcomes one year later, were performed.
The odds ratio (OR) for gender and each MSD outcome was estimated first with
univariate and then multivariable modeling. All analyses were performed with STATA
version 7.0 tor Windows.

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A

B,N,S,A
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ln the multivariate analyses the relevant variables were manually and stepwise

entered into the model as independent variables. Socio-demographic variables were

entered in the 1"tstep. ln the 2nd step variables on work duration were added to the

model. The 3'd and 4th step contained work-related physical and psychosocial risk

factors, respectively. Finally, physical and psychosocial exposures in private life were

entered in the 5th and 6th step, respectively. Within each step the variables were first

entered individually to the model. The variable that caused the largest change in the

OR (with a minimum of 5% change) was included in the model, and the remaining

variables were again individually entered to the model. lf none of the variables in that

specific step caused a change in OR of more than 5%, this process was repeated for

the variables in the next step.

To gain some insight into what kind of exposure might explain the gender difference

(i.e., physical or psychosocial, work or private life) the relevant exposure variables were

manually and stepwise entered into the univariate model as independent variables.

However, the focus of the study was on the difference between the ORs in the

univariate analyses and those in the multivariate analyses after the 6th step.

Results
Population

At baseline 87o/o of the workers (n=1789) filled out the questionnaire, 92o/o of whom

also filled out at least one follow up questionnaire. For the current analyses we

excluded workers who, at baseline, worked less than 20 hours a week (n=40), were

employed in their current job for less than 1 year (n=37), had a second job (n=100) or

had a permanent disability pension or were on sickness benefit (n=34). Furthermore we

restricted the analyses to those people for whom data on all relevant variables were

present for at least 2 out of 4 measurements. Therefore, the final number of workers in

the analyses was:1247 (low back symptoms); 1211 (neck and shoulder symptoms);

1251 (arm-hand symptoms). Since sickness absenteeism was not registered by all

companies, the number of workers for absenteeism are lower, namely 754 (low back

absenteeism) and 7 42 (neck-shoulder-arm-hand absenteeism) (table 2).

Risk factors
Women reported more work-related exposures to repetitive hand motions and

bending the neck backwards, while men reported more lifting, forceful exertions with

the hands, hand-arm vibration, reaching, working below knee level, bending the neck

forwards and driving a vehicle (table 1). Psychosocial work conditions at work were less

beneficial for men. At home men also reported more exposure to lifting, forceful

exertions with the hands, hand-arm vibration, reaching, and driving a vehicle. Women

did not report a significantly higher exposure at home for any of the physical risk

factors. Psychosocial conditions at home were slightly worse for women, who were less
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able to relax at home, were less often member of a club, and reported more stressful
life events in the past year. However, women reported that they more often visited
friends.

Table 2: Overview of rate of absenteeism of the study population (n=1 578)

Men (n=1096) Women (n=482) Missing
n(%) n(%)n

Symptoms

Low back (n=1247)

- Baseline

- Follow up 1

- Follow up 2

- Follow up 3

Neck(n=1211)

- Baselines

- Follow up 1s

- Follow up 2s

- Follow up 3s

Shoulde(n=121 1 )

- Baselines

- Follow up 1s

Follow up 2s

- Follow up 3s

Hand-Arm (n=1251)

- Baselinel

- Follow up 1n

Follow up 2s

- Follow up 3

Sickness absence

Low Back (n=754)

Baseline

- Follow up 1

- Follow up 2

Follow up 35

Neck-Shoulder-Arm-Hand (n=742)

- Baseline

- Follow up I

- Follow up 2

Follow up 3fl

302 (34.5)

233 (27.6)

248 (30.0)

219 (26.8)

143 (17.1)

'r 09 (13.5)

122 (15.3)

el (11.5)

139 (16.5)

109 (13.6)

107 (13.6)

't04 (13.21

124 (14.2)

86 (10.4)

e7 (1 1.9)

92 (11.2)

4e (9.8)

49 (9.7)

56 (11.1)

57 (11.7\

19 (3.9)

24 (4 8)

17 (3.4)

19 (4.0)

133 (36.2) 5

109 (30.5) 46

112 (32.3) 72

93 (27.6) 88

139 (38.1) I
'l 13 (32.4) 52

105 (30.2) 67

83 (24.6) 81

130 (35.7) 5

e7 (27.9) 63

90 (26.2) 79

83 (24 e) 87

69 (18.7) 10

s6 (15 9) 70

6e (19.9) 90

51 (1 5.0) 90

12 (7.2)

15 (8 e)

10 (6 3)

3 (1.7)

e (5.5)

10 (6 0)

I (5.0)

14 (7.9)

87

83

89

90

87

80

88

87

t For age, education and working hours, numbers are for the complete baseline population

(N=1578), for symptoms and sickness absence the numbers are for the population used in

the respective analyses; S signifimnt difference between men and women at p=9.9q ,
significant difference between men and women at p=0.05
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Symptoms

For low back symptoms there was no effect of gender (Table 3), and this was not

altered by addition of sociodemographic and exposure variables. ln the univariate

analysis the odds of reporting neck symptoms were significantly higher for women

compared to men (OR 2.70), with negligible change after addition of the relevant

sociodemographic and exposure variables (OR 2.55). Univariate odds of reporting

shoulder symptoms were significantly higher for women than for men (OR 2.30), which

was also modified only slightly (OR 2.11) by inclusion of other variables. Similarly,

hand-arm symptoms were more frequent in women than men (univariate OR 1.61)and
remained higher (OR 1.95) in the multivariable models.

Table 3: Results of the analyses for the relationship between gender and self{eported musculoskeletal symptoms, Odds

Ratios (OR) and 95% Confidence interuals, OR>1 indicates a higher prevalence of symptoms for women, OR<1 indicates

women have a lower prevalence of symptoms

Low back Neck

oR' 95% Cr OR

Shoulders Hand-Arm

95% Ct OR 95% Ct OR 95% Ct

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

univariate 1.11 (0.89-1.38)

Socio-demographicvarjables 1.24 (0.95-1.57)

Physical workload 1.16 (0.91-1 .47)

Psychosocial workload 1.16 (0.91-1.47)

Work duration 1.16 (0.91-1.47)

Physical load in private life 1.16 (0.91-1 .47)

Psychosocial load in private life 1.16 (0.91-1.47)

2.70 (2.09-3.48)

2.47 (1.89-3.231

2.33 (1.77-3.071

2.5s (1.89-3.44)

2.55 (1.89-3.44)

2.s5 (1.89-3.44)

2.55 (1.89-3.44)

2.30 (1.79-2.95)

2.34 11.s2-3.201

2.11 (1.60-2.79)

2.',t1 (',t.60-2.791

2.11 (1.60-2.791

2.11 (',t.60-2.791

2.',t1 l'1.60-2.791

1.61 (',t.22-2.111

1.85 (1.39-2.471

1.s7 (1.47-2.641

2.11 (1.s7-2.8s)

2.11 (1.57-2.85)

2.11 (1.57-2.85)

1.95 |'.t.40-2.701

" Bold indicates a significant gender difference at p=9.95

Sickness absence

The odds of sickness absence due to back problems were almost equal for men

and women, with or without adjustment for sociodemographic and exposure factors
(Table 4). For sickness absence due to neck-shoulder-hand-arm symptoms the gender

OR was 1.60 in the univariate analyses and 2.28 in the multivariate analyses.

Discussion
A literature reviewla found that the higher crude rates of upper extremity

musculoskeletal disorders usually found for women are inconsistently affected by

adjustment for occupational exposures. This discrepancy might be attributable in part to

differences in exposure adjustment between studies, i.e., differences in the quality and

extent of the exposure assessment. lt was recommended that studies should be carried
out that adjust adequately for exposures before drawing final conclusions. ln the
present study we used validated questionnaires36'37 to obtain categorical self-reported

exposures. This enabled us to adjust for a variety of exposures, both at work and in
private life. Given the gender segregation of the labor market and the often-mentioned
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double workload of women due to the gender division in household chores, it was

assumed that women would spend more hours in housework and would have different

exposures to risk factors for the upper extremities both at work and at home. lt was

therefore expected that correction for exposures would reduce the gender differences

in (absenteeism due to) upper extremity symptoms. ln general, however, the OR for
gender did not change in the multivariable models.

ln fact we found that, while the female respondents reported more repetitive hand

motions at work (but not at home), the male respondents reported more forceful

exertions both at work and at home. The psychosocial exposures showed a less clear
gender difference, but it seemed as if men had a slightly higher psychosocial workload

at work, while the psychosocial load at home might have been slightly higher for
women. This might explain why, at least in our population, the gender difference in

symptoms could not be explained by gender differences in exposure.

Table 4: Results of the analyses for the relationship between gender and sickness absence due

to musculoskeletal symptoms, Odds Ratios (OR) and 95% Confidence intervals, OR>1

indicates a higher prevalence of symptoms for women, OR<1 indicates women have a lower

prevalence of symptoms

Low back

oR' 95% Ct

Neck-Shoulder-Hand-Arm

oR s5% ct

univariate 0.97

Step 1 Socio-demographic variables 0.60

Step 2 Physical workload 0.80

Step 3 Psychosocial workload 0.92

Step 4 Work duration 0.84

Step 5 Physical load in private life 0.84

Step 6 Psychosocial load in private life 0.84

(0.72-1.30\ 1.60 (0.69-2.67)

(0.38-0.96) 1.77 (1.04-3.00)

(0.49-1.28) 2.19 (1.21-3.95)

(0.57-1.48) 2.62 11.384.971

(0.52-1.37\ 2.62 (1.38-4.97)

(0.51-1.38) 2.62 (1.36-5.02)

(0.51-1.38) 2.28 (',t.104.731

' Bold indicates a signiflcant gender difference at p=0.05

Examining the separate steps in the modeling, it seemed as if the addition of socio-

demographics increased the gender difference slightly, while work-related physical

exposure seemed to explain a little bit of the gender difference. lt has been argued (e.9.
o'"; that the so-called double exposure to paid and household work is beneficial for the

health of women due to positive psychosocial effects of employment, such as better

social networks and financial independence. However, the general opinion is that
resultant time pressures, role conflict and role overload also cause health problems.o't6

Krantz and Ostergrena2 calculated that the population attributable risk (PAR) of
common symptoms due to the combination of high domestic responsibilities and high

job strain was 12oh, and that the attributable risk (AR) was almost 55%. This means

that if double exposure would be eliminated 12o/o of the common symptoms in working

women in general, and 55% of the symptoms of women with double exposure, would

be eliminated. ln the present analyses, however, exposures in private life had virtually
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no additional effect on the gender OR. This result is in agreement with a narrative
review of De Rijk et al.a7

A limitation of the present study is that both exposure and outcome were self-
reported. Given the potential error in the exposure variables availablea8, there could still

be residual confounding in these results. Furthermore, there could be differential
information bias if either men or women systematically under- or over-estimated their
exposure or their symptoms. Self-reports of exposure and symptoms might be

influenced by the anxiety about as well as the experience with a particular factor.ae On

average, women seem to be more concerned about health mattersso, and therefore
could be expected to over-report either their symptoms or their exposures compared to

men. Hansson et a|.51 found that women indeed over-report their ergonomic exposures
at work, but this was contradicted by Leijon et a|.52

However, when the analyses were repeated in the subset of the population without
MSD symptoms at baseline (results not shown), the results were similar to these,
except that the gender OR for shoulder symptoms declined from 1.48 to 0.99. This
suggests that our present findings were not an artifact of women disproportionately
over-reporting their symptoms because of their earlier symptom experiences.

lf the women in the present study had over-reported their exposures, this would
make it statistically easier to reduce the gender difference in symptoms by correcting
statistically for exposure. However, our results generally showed no change in gender

OR. We therefore find it unlikely that our results can be explained by any gender

difference in reporting behavior.
We chose relevant exposures based on the literature.53-61 lf we missed some

exposures that were in fact risk factors in this population, or measured them
inadequately (e.9., hours of housework or work-family balance), this could have led to
uncontrolled confounding. Because we included a broad variety of risk factors,
especially at work, we feel that it is unlikely that this had a major effect on the results.

ln our multivariate analyses the variables were stepwise entered into the model.
Furthermore, since we wanted to use as much of the gender difference as possible, we
used the sensitive criterion of 5% change, rather than statistical significance, to enter
the variables into the model. To determine the influence of these choices we also
performed analysis (results not shown) where all variables were simultaneously entered
into the model, and where change was defined as 'any change at all'. However, this
procedure only marginally influenced the results.

Although we expected the gender difference in musculoskeletal symptoms and

absenteeism to lessen by correcting for exposures, in general the results did not show
a change in gender OR. Therefore, it seems likely that at least some of the gender
difference in upper extremity musculoskeletal endpoints does not exist because of, but
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in spite of the occupational and non-occupational exposures for which we had

information.

Gender differences in pain experience have been reported in many studies, and

explanations for this generally focus on either biological factors, such as sex hormones,

or psychological factors such as gender role expectancies and coping behavior.

Fillingim and Ness62 reviewed the existing literature on the hormonal influences on pain.

Among other things, it was found that in women pain sensitivity fluctuated during their

menstrual cycle, with lower pain thresholds during the periovulatory and luteal phases

when the estrogen, progesterone, luteinizing hormone (LH) and follicle stimulating

hormone (FSH) levels peak. Similar results were found in female rats, where it was

found that pain sensitivity fluctuated during their estrous cycle (comparable to the

human menstrual cycle). They concluded that the effect of sex hormones partially, but

not completely, accounts for the difference in pain sensitivity between men and women.

ln addition to women's greater pain sensitivity, gender role expectancies could

cause women to be more inclined to report painl6'63, since this is socially more

accepted for women than for men. Robinson et al.6a examined the effect of gender role

expectations (GREP) on the willingness to report pain, and found that both men and

women expected the average man to be less willing to report pain than the average

woman. ln addition Wise et al.63 examined the influence of GREP on pain tolerance

time, and found that the GREP score was a significant predictor of pain threshold,

tolerance, and unpleasantness.

Unruh et a1.65 examined differences in coping strategies between men and women.

Both men and women were found to use behavioral distraction and problem solving

coping strategies. However, in addition to this men more often relied on cognitive

coping strategies, while women used positive self-statements and palliative behaviors.

When in an experimental setting subjects were given the instruction to use an

acceptance-based coping strategy, this reduced the pain in both men and womenuu,

while the instruction to use an emotional focusing strategy was associated with

elevated pain.67 lt thus seems that gender differences in both biological and social

factors influence pain perception. Furthermore it has been shown that pain coping

strategies can be influenced, leading to a reduction of pain, especially in women. This

indicates that encouraging women to adapt more masculine gender role expectations,

and more effective pain coping strategies could be useful in the prevention of

musculoskeletal symptoms among women. However, the origin of these coping

differences might for a large part be embedded into western society, where boys and

girls traditionally have been raised differently and with different moral values, and men

and women are approached differently on a day{o-day basis. Consequently, coping

strategies may be hard to influence outside of a laboratory situation. lt is therefore

recommended that research is done to examine whether it is possible to influence

these coping patterns in a day-to-day situation. However, since boys and girls
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nowadays are more and more raised equally, in the long run these differences in

coping strategies might disappear on their own.

ln conclusion, to prevent and resolve gender differences in musculoskeletal

symptoms, broader social factors need to be addressed in addition to the reduction of
ergonomic exposures among female workers.
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Chapter 5

Abstract
Gender differences in the prevalence of musculoskeletal complaints might be

explained by differences in the effect of exposure to work-related physical and

psychosocial risk factors. To examine gender differences in the relations between these

risk factors and musculoskeletal complaints a systematic review was conducted.

Several electronic databases were searched. Based on methodological quality and

consistency of results of the included studies, the strength of evidence was determined.

For lifting strong evidence was found that men have a higher risk of back complaints

than women. The same was found for the relation between hand-arm vibration and

neck-shoulder complaints. For arm posture strong evidence was found that women

have a higher risk of neck-shoulder complaints than men. For social support, no

evidence for a gender difference was found for either neck-shoulder or back

complaints. For hand-wrist and lower extremity complaints inconclusive evidence was

found due to a lack of high quality studies.
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lntroduction
Many studies have reported gender differences in the prevalence of

musculoskeletal complaints. For example, in a large population based study in the
Netherlands 79.3% of the women and 71.5% of the men reported one or more
musculoskeletal complaints in the past year1. The one-year prevalence of self-reported
spinal pain (including lower back, upper back and neck) in a sample of 35-45 year old
Swedish residents was 69.5% for women and 63.20/o for men2. ln the United States the
prevalence of chronic joint symptoms in 2001 was 37.3Yo for women and 28.4o/o for
men'.

This gender difference seems to be more distinct for neck and upper extremity
complaints than for back complaints. Prevalences of neck and upper extremity
complaints were consistently higher for women than for menl'a'5, while the prevalence
of back complaints has been shown to be markedly higher for women6, slightly higher
for womenl'4, but also slightly higher for men7.

Several explanations for the gender difference in prevalence have been proposed8-

". The first explanation is that men and women have a different exposure to risk
factors. Either because of differences in exposures outside work, or because of
differences in work exposure due to the sex segregation of the labor market. This last
factor has been suggested to be the most important explanation for the sex difference
in the prevalence of musculoskeletal complaints. However, the difference in prevalence
remains when men and women from the same occupational class12, or with the same
work tasksl3 are compared. The second explanation is that women are more prone to
express pain and symptoms. Either because they have a lower threshold for detecting
this, or because they are more willing to express it, since men are taught not to
complainla. lf this were true, one would expect that the gender difference in the
prevalence of self-reported pain or symptoms is larger than for objectively measured
problems. Yet, Punnett and Herberts, who reported that some of the largest gender
differences were found in studies in which objective measures were used, did not find
this. The third explanation is that the same risk factors might have a different effect on
men and women. Firstly, joint laxity seems to be influenced by sex hormonest5'16
making women more vulnerable for musculoskeletal pain. Secondly, women, on
average, have smaller body dimensions, lower muscle force and a lower aerobic
capacity. Therefore tasks performed with the same (absolute) exposure will in most
cases result in a higher relative workload for women8'17'18, which could lead to more
complaints. Thirdly, men and women have been found to use different coping strategies
for dealing with occupational stressorsle, which may also result in different outcomes.

ln this review we focus on gender differences in the effect of risk factors. The aim is
to determine whether there are gender differences in the relations between work-
related physical and psychosocial risk factors and musculoskeletal complaints of the
back, neck-shoulder. hand-wrist and lower extremities.
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Methods
Selection of the literature

Several electronic databases (MEDLINE (1966-December 2002), CINAHL (1982-

December 2002), Psychinfo (1887-December 2002), CisDoc, NloSHtic2, HSEline,

RILOSH (1977-February 2002) and Biological abstracts (1990-January 2002)) were

checked in order to identify relevant studies. The databases were searched with the

following search string: (risk factor OR predictor OR determinant or causality OR

(a)etiology OR causal factor) AND (gender (difference) OR sex (difference)) AND

(work(-)(related) OR work environment OR job OR employment OR workplace OR

occupation(al)) AND (back (pain) OR musculoskeletal (disorder) OR upper extremity

(disorder) OR lower extremity (disorder) OR shoulder OR wrist OR elbow OR neck OR

knee OR RSI OR repetitive strain injury OR cumulative strain disorder OR hand OR

arm OR leg OR foot OR feet). ln addition, a snowball search was performed and the

references of some recent reviews20-25 were checked for relevant publications. Finally,

articles from personal databases were included.

Articles were included if they met the following criteria: 1) The study design was

Cohort (CH), Case-Control (CC) or cross-sectional (CS); 2) The study population

included both men and women who came from a working or community based

population; 3) The study addressed a musculoskeletal complaint; 4) The exposure to

relevant risk factors was measured separately for men and women, and for example

not based on job title or a job exposure matrix; 5) Separate analyses for men and

women were performed, or an interaction effect for gender was calculated, and 6) The

study was published in a peer reviewed journal in English. Two reviewers (WH and MP)

read the titles and abstracts of all studies to decide whether the inclusion criteria were

met. lf no abstract was present, or based on title and abstract it still was unclear

whether an article should be in- or excluded, the whole article was retrieved and

checked.

Quality assessmenf
The quality of the studies was assessed using a quality assessment list (table 1),

based on lists used in earlier reviews of observational studies22'2t. The items on the list

were rated ss '+' (the minimal requirements were met), '-' (the minimal requirements

were not met) or '?' (unclear whether the minimal requirements were met). For all

studies the number of positive items was calculated. Studies were rated high quality if

they scored positive on at least 50% of the relevant items. Two reviewers (WH and MP)

separately evaluated the quality of the studies. A consensus meeting was arranged to

sort out differences between both reviewers.
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Table 1: ltems for scoring the methodological quality

CSCC

Design

1. The participation rate at baseline was at least 80% or not selective

Population

2. Cases and controls were drawn from the same population, and a clear definition of

cases and controls was stated

3. The response after one year follow up was at least 80% or the non response was not

selective

Exposure assessment

4. Data on physical load at work were collected and used in the analysis

5. Data on physical load were collected using standardized methods of acceptable

quality"

6. Data on psychosocial load at work were collected and used in the analysis

7. Data on psychosocial load were collected using standardized methods of acceptable

qualitY'

8. Data on historical exposure at work were collected and used in the analysisb

9. Data on physical load during leisure time were collected and used in the analysis

10. Data on psychosocial load during leisure time were collected and used in the analysis

1 1 . The exposure assessment was blinded with respect to disease status

12. The exposure was measured in an identical way in cases and controls

1 3. The exposure was assessed prior to the occurrence of the outcome

14. Data on history of (relevant) musculoskeletal complaints were collected and used in

the analysis

Outcome assessment

15. Data on oulcome were collected with standardized methods of acceptable quality"

16. lncident cases were used

17. Data on outcome were collected for at least one year

18. Data on outcome were collected at least every three months or from a continuous

registration system

Analysis

19. Thestatistical model usedwasappropriatefortheoutcomestudied,andameasure / J r'

of association (including confidence interuals) was presented

20. The study controlled for confoundingd r' J '/
21. The number of cases in the multivariate analysis was at least ten times the number of / '/ '/

independent variables
Maximum score

"lnformation in article of reference: Direct measurements: ICC>0.6 or kappa>0.4; obseruations: ICC>0.6 or

kappa>0.4 for inter/inlra obseruer reliability; self report: ICC>0.6 or kappa>0.4 for inter/intra observer reliability;
oonly years of employment in current job not enough. At least several jobs, or exposure in certain time period;

" Self report: ICC>o.6 or kappa>o.4 for teslretest reliability; Registration system: data should show a valid and

reliable system. Physical examination: ICC>0.6 or kappa>o.4 for inter/intra observer reliability; dAt least

corrected for age and (if applicable) different worksites.

Data extraction

From all studies information on design, population, response rate, exposure,

outcome and the risk estimates (Relative Risk (RR), Odds Ratio (OR)) for men and

women were extracted. When risk estimates were not presented, but enough data were

./ ,/ ,/

,/ ./ ./

./,//

./ ./ ./

//r'
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given, the risk estimates were calculated. When multiple outcome measures were
presented, for example pain and sick leave, the outcome that was closest to the
complaint level was used in the analysis.

To determine whether there is a gender difference for a risk factor it is not sufficient
for a risk estimate to be statistically significant in one group and not in the other group.
It is also not correct to say that if confidence intervals overlap the risk estimates are not
significantly different26. Therefore, the risk for women was divided by the risk for men in
order to calculate a gender ratio. A ratio higher than 1.25, meaning women have a
higher risk, or lower than 0.75, meaning women have a lower risk, was regarded as a
relevant gender difference.

It was anticipated that a wide variety of risk factors would be found in the various
studies. Therefore, based on the results of several recent reviews20-24'27-32,the following
risk factors were selected and used in the analysis.

Phvsical risk factors:
- Back: lifting/manual material handling/patient handling; awkward posture/

bending/twisting; heavy physical workload; whole body vibration.
- Neck-shoulder: repetition; hand-arm vibration; arm posture; arm force; head posture
- Hand-wrist: repetition; vibration; wrist posture; use of force.
- Lower extremities: heavy physical work; kneeling/squatting; walking; climbing

Psvchosocial risk factors:
- All areas: job demands;job control; social support;job satisfaction

Levels of evidence
Based on the reviews of Aridns et a,,.22 and Hoogendoorn et a1.25 four levels of

evidence were constructed to determine the strength of evidence for a gender
difference.

Stronq evidence: Consistent gender differences found in multiple high quality CH or CC
studies.

Moderate evidence; Consistent gender differences found in one high quality CH or CC
study and at least one low quality CH or CC study, or consistent gender differences
found in multiple low quality CH or CC studies, or consistent gender differences found
in multiple high quality CS studies.
lnconclusive evidence.' Consistent gender differences found in multiple low quality CS
studies, or inconsistent results found in multiple studies, or results based on one study.
No evidence for a difference; Consistent no gender differences found.
Results were regarded as consistent if at least 75% of the results were in the same
direction.
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Table 2: Scoring of the methodological quality

Study / ltem' 1 2 3 4 5 6 7 I 9 10'11121314151617 18192021Score

Bildt-Thorbjdrnsson et al (CH ) +

5s 7e.& (CC)

Vingard et al6o 
85 e2

Miikeld et ale s3

Cassou et al6l

Cole et alas 
q

Hemingway et al5'

Alcouffe et alaT

Barnekow-Bergkvist et al58

walsh et al (1989f6

Coggon et al (2000)6'g

Heli6vaara50

Manninen et al72

Macfarlane et als es-e7

Foppa and Noachae

Walsh et al (1991 )57

Coggon et al (1998)?0

Lau et al7te8

Jensen et a165 
ss

Matsui et al5s

Tanaka et alu"''ooto'

Palmer et a162'5

Fransson-Hall et a167

Karlqvist et als

Lalzas3 1o2

Pope et al63b

Kelseyu"ot'*

t

+?
+?
+?
+?
+1

72

78

71

bJ

57

30

50

50

50

44

44

44

44

43

39

39

Jb

36

JO

36

36

29

29

29

28

' r the study described the item and it met the minimal requirements; - the study described the item but did not meet

the minimal requirements; ? the item wasn't clearly described or it wasn't clear whether the minimal requirements were

met; not applicable; b The article stated a Case-Control design, but since we found the matching procedure

questionable, the study was regarded as cross-sectional.

Results
Selection of the literature

The search resulted in a total of 1653 articles. Afterthe exclusion of doubles, 1473

titles and abstracts were reviewed for their relevance. lnitially there was a 7%

disagreement between the reviewers about whether a paper met the inclusion criteria.

After these disagreements were resolved, the full text of 185 articles was retrieved.

Based on the full text, 31 studies were included. Another nine studies were included

based on the snowball search, reference check and personal databases.

Eight studies"t0 were excluded after data extraction, because they did not present

a risk estimate, or enough data to calculate one. Two studiesal'a2 were excluded,
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because they did not report on musculoskeletal complaints in a specific region. Finally,
four studiesat'u that met all the inclusion criteria and presented their data in a usable
way, could not be used in the analysis, because they did not report on any of the
predetermined risk factors. Therefore, 14 studiesaT-uo on back complaints, nine
studiesss-66 on neck-shoulder complaints, four studies65-68 on hand-wrist complaints and
four studies6s-72 on lower extremity complaints were used in the analyses. A description
of the studies that were used in the analyses is given in Appendix 1A-D. Only relevant
outcome and exposure measures are presented.

Quality assessmenf
The overall agreement between the two reviewers was 86% (Kappa 0.76) and the

agreement for the individual items ranged from 50% (item 18) to 100% (item 6, 14 and
19). All disagreements were resolved in the consensus meeting. An overview of the
scoring of the individual studies is given in table 2. Three out of seven CH studies were
regarded as high quality. For the CC studies, again, three out of seven studies were of
high quality. The study of Bildt-Thorbjornsson et alse that consisted of a CH and a CC
part, was regarded high quality for both designs. Only four of the 15 CS studies were of
high quality.

Back complaints
A summary of the determination of the levels of evidence for back complaints can

be found in table 3.1. Eight studiesaT'52-il'56-58'60 repoded on lifting. The high quality CH
studys8 found a gender ratlo of 0.18, while in the high quality CC study60 gender ratios
of 0.57 and 0.80 were found for heavy lifting, and manual material handling,
respectively. The low quality CH and CC52'54, and a high quality CS studyaT found
gender ratios between 1.35 and 2.27. The second high quality CS studys6 and a low
quality CS studysT found no difference between men and women, while in another low
quality CS studys3 a ratio of and 0.55 was found. Based on the results of the high
quality CH and CC studies, it is concluded that there is strong evidence that men have
a higher risk than women of back complaints due to lifting.

Posture was investigated in four studiesaT'53'58'60. The high quality CH studyss and the
high quality CS studyaT found no difference between men and women. The high quality
CC study60 and the low quality CS studys3 showed risk ratios of 0.67 and 0.40,
respectively. Since the results of the high quality CH and CC studies were not
consistent, there is inconclusive evidence for a gender difference for posture.

Four CC50'55'5e'60, and two CS48'4e studies reported on heavy physical work as a risk
factor for back pain. One high quality60 and two low quality CC studiesso'ss found a
larger risk for women (gender ratios ranging from 1.36 to 3.43). No difference in the risk
estimate between men and women was found in the other high quality CC studyse, and
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the CS studiesa8'as. Since these results were not consistent, there is inconclusive

evidence for a gender difference for heavy physical workload.

Table 3.1: Summary of the determination of levels of evidence for back complaints

Risk faator Direction of the differenceb

M>F M=F

MQ" CC/CH CS CC/CH CS

Level of evidence

F>M

CC/CH CS

Lifting HQ 60,58
LO 53

Awkward postures HQ 60

LQ

Heavy physical work HQ

LQ

Whole body vibration HQ 58

LQ

56

57

47

52.54

47 Strong evidence M>F

lnconclusive evidence

lnconclusive evidence

lnconclusive evidence

lnconclusive evidence

lnconclusive evidence

lnconclusive evidence

59

52,54

51,59

60

51,58

49

47,48

60

50,55

60

58

HQ

LQ

HQ 51

LQ

HO 60

LQ

58

49

56

57

48Job demands

Job control

Job satisfaction

Social support HQ

LQ

49

5'1,59,60 48 58 No evidence for a difference

@uaIity(HQ)orLowQuality(Lo);oCohort(cH),Case-Control(cC)orCross-
sectional (CS)

Whole body vibration, measured as vibration or driving, was investigated in six

studies52'54'56-58'60. The high quality CC60 and the low quality CS studysT found gender

ratios of 3.11 and 1.40, respectively. However, the high quality CH studyss found a
gender ratio of 0.58. ln the high quality CS study56 gender ratios of 0.24-0.67 for driving,

and a gender ratio of 3.80 for exposure to vibration machinery were found. Finally, the

low quality CHsa and CC52 studies did not find a gender difference. Since these results

were not consistent, there is inconsistent evidence of a gender difference for whole

body vibration

Job demands were assessed in five studies4s'4e'51'58'5s. One high quality CH studyss

and one high quality CS studya8 found gender ratios of 1.90 and 1.35 respectively. The

second high quality CH studys1, the high quality CC studyse and a low quality CS

studyae did not find a gender difference. Due to the inconsistency of these results there

is inconclusive evidence for a gender difference for job demands.

Five high quality studiesaT'48'51'58'60 examined job control. One CH studyss found a
gender ratio of 1.35, while for the other CH studysl a gender ratio of 0.70 was

calculated. The CC study60 and both CS studiesaT'48 did not find a gender difference.
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Because of the inconsistency of these results, there is inconclusive evidence for a
gender difference for job control.

A gender ratio of 1.41 tor social support as a risk factor was found in a high quality
CH studys8. However, the other high quality CH study51, both high quality CC
studies5s'60 and the high quality CS studya8 did not find a gender difference. The
conclusion, therefore, is that there is no evidence for a gender difference.

A gender difference in the relation between job satisfaction and back pain was only
found in one high quality CC study60, with a gender ratio of 0.33. No gender difference
was found in two high quality CH studiessl'58 and one low quality CS studyae. Due to the
inconsistency in the high quality studies, there is inconclusive evidence for a gender
difference for job satisfaction.

Neck-shou lde r com pl a i nts
Table 3.2 provides an overview of the determination of the levels of evidence for

neck-shoulder complaints. A total of five studies5e-61'63 assessed the relation between
repetition and neck-shoulder complaints. One high quality CC study60 found a gender
ratio of 1.33, while the second high quality CC studyse did not find a gender difference.
The high quality CH study6l found a gender ratio of 1.44for the exposure at baseline,
but no difference for exposure before baseline. The results of the low quality CS
studies63'6s were not consistent either, with gender ratios of 0.53-2.34, depending on the
exact outcome and exposure. Because of these inconsistent results, there is
inconclusive evidence for a gender difference for repetition.

The relation between hand-arm vibration and neck-shoulder complaints was
measured in four studies5e'60'62'63. Both high quality CC studiesse'60 and one low quality
CS study63 found a larger risk for men (gender ratios 0.50, 0.54 and 0.73, respectively).
The second low quality CS study62 found a gender ratio of 0.22 for pain in the past
seven days, but no difference for pain in the past 12 months. Because the CC
studies5e'60 consistently showed a higher risk estimate for men, it is concluded that
there is strong evidence that exposure to hand-arm vibration is a larger risk for men.

Arm posture was investigated in one high quality CH studys8, one high quality CC
study60, and three low quality CS studies62'63'66. The CH and CC studies found larger
risk estimates for women, with gender ratios of 6.3958 and 1.4460. The CS studies found
no difference between men and womenu''uu, or a larger risk for men63. Based on the
results of the CH58 and CC60 studies, it is concluded that there is strong evidence that
exposure to awkward arm postures is a larger risk factor for women than for men.

Arm force, measured as lifting, was measured in one high quality CH studys8, one
high quality CC study60 and two low quality CS studies62'63. The CC study60 and one of
the CS studies63 found a larger risk for men (gender ratios from 0.20 to 0.67). No
gender difference was found in the second CS study62 and the CH studys8, in which
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Table 3.2: Summary of the determination of levels of evidence for neck-shoulder complaints

Risk factor Direction of the differenceb Level of evidence

M>F M=F F>M

MQ" CC/CH CS CC/CH CS CC/CH CS

Repetition HQ 61",59 60,61" lnconclusive evidence

LQ 63" 65f,630 65h

Hand arm vibration HQ 59,60

tQ 63 62

Arm posture HQ

LQ 63 62,66

Arm force HQ 60 58

Job control HO

LQ

Social support HQ

LQ

Strong evidence M>F

58,60 Strong evidence F>M

lnconclusive evidence

LQ 63 62

Job demands HQ 58 61 64 59,60 lnconclusive evidence

LQ 65,66

60 58,59 lnconclusive evidence

No evidence for a difference

" methodological quality score, High quality (HQ) or Low Quality (LQ); 'Cohort (CH), Case-Control (CC) or

Cross-sectional (CS); " for exposure at baseline; d exposure before baseline; u for using the arm repetitive; t for

neck pain; q for using the wrist repetitive; h for shoulder pain

men and women with a heavy lift index had a lower risk of neck-shoulder complaints.

Therefore, the conclusion is that there is inconclusive evidence.

Job demands were investigated in seven studies5s-61'64-uu. One high quality CH

studyss found a gender ratio of 0.64, but the two high quality CC studies5e'60 found
gender ratios from 1.57 to 4.50. No gender difference was found in the second high

quality CH study6l and the CS studies6a-uu. Since these results were not consistent,

there is inconclusive evidence for a gender difference for job demands.

Three high quality studies5s-60 measured job control. One CC study60 found no

gender difference, but the second CC studyse found a gender ratio of 5.0. The gender

ratio in the CH studyss was 1.33. Due to the inconsistency of the results, there is
inconclusive for a gender difference for job control.

One high quality CH58, one high quality CC60 and one low quality CS study66

reported on social support. Since none of them found differences between men and

women, it is concluded that there is no evidence for a gender difference.
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Hand-wrist complaints

Two low quality CS studies65'67 reported on repetitive movements. Since only one of
them67 found a gender difference (gender ratio 1.29), there is inconclusive evidence for
a gender difference.

One study6s reported on the relation between vibration and hand-wrist complaints
(gender ratio 0.49), but since this was a low quality CS study there is inconclusive

evidence for a gender difference.

Three studiesuu-uu reported on wrist postures. One of them67 found gender

differences, with ratios of 0.71 and 1.29 depending on the exact exposure, but the other
two studies found no gender differences. Since these results were inconsistent, and

based on low quality CS studies, there is inconclusive evidence for a gender difference.

Job demands were measured in two studies65'66, but only one of them66 found a
gender difference. Due to the inconsistency and the low quality of the studies, there is

inconclusive evidence for a gender difference.
One low quality CS study66 reported on the relation between social support and

hand-wrist complaints. No gender difference was found, but since the results are based

on only one study there is inconclusive evidence for a gender difference

Lower extre mity compl ai nts
Only one low quality studyT2 reported on the relation between heavy physical

workload and lower extremity complaints. This study found a gender ratio of 1.33. With

only one study, there is inconclusive evidence for a gender difference.
Four low quality CC studies6e-72 reported on kneeling or squatting. Two studies6e'72

used exposures that combined kneeling and squatting. Both studies found no gender

difference. Two studiesTo'71 found a gender difference for kneeling (gender ratio 0.33-

0.64) and in one study6e a gender ratio of 1.27 was found for squatting. Since the

results of these studies were not consistent, there is inconclusive evidence for a gender

difference for kneeling or squatting.
Much walking was a larger risk factor for men in two out of four low quality CC

studiesTl'72, with gender ratios from 0.36 to 0.72.The third study showed no difference

between men and women, while in the fourth study gender ratios of 1.36 and 1.88 were
found. Due to the inconsistency of the results, there is inconclusive evidence for a

gender difference for walking.

Climbing was measured in all four low quality CC studies6e'".Two studies6e-72 found

a larger risk for men (gender ratios 0.30-0.54). ln one studyTl the direction of the gender
difference depended on the outcome (gender ratio 0.18 for hip complaints and 2.04 for
knee complaints), and in one studyTo on the duration of the exposure (gender ratio 0.57-

1.28). Since these results were not consistent, there is inconclusive evidence for a
gender difference for climbing.
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Discussion
The purpose of this review was to examine gender differences in the effect of

exposure to work-related physical and psychosocial risk factors. Considering the
gender differences in prevalence we expected that women would have higher risks.

The results show evidence for a gender difference for a few risk factors, but in most

cases men had the higher risk.

Back complaints
On beforehand we presumed, that women would have a higher risk of back

complaints due to lifting than men, but we found strong evidence that men have a
higher risk. However, it could be argued that, since the weight of the on average larger

male torso has to be added to the weight of the lifted object, men in fact have a higher
exposure than women when lifting an equal object. This might lead to a higher risk of
developing back complaints for men. Several studiesls'73'74 indeed found that, men have
a greater absolute exposure, due to their greater body mass. However, those same
studies also showed that women are not merely scaled down versions of men, but in
fact use different techniques while lifting. ln the end this resulted in a greater relative

workload, and therefore a greater risk of complaints, for women. Another remarkable
point is that Vingard et a1.60 found a (not significant) RR of 0.8 for women, while

Barnekow-Bergkvist et al.s8 found odds ratios <1 for both men and women. This clearly

contrasts the generally accepted view that lifting is a risk factor for back pain23'32. lt

should be mentioned, however, that the study population in this last study was relatively
young (mean age 34 ! 0.74 years). Together with the possible selection bias in this

study this may explain this unexpected result. Finally, although the high quality CH and
CC studies found gender ratios below 0.75, the low quality CH and CC studies
consistently found ratios above 1.25. Therefore, the conclusion that men have a higher
risk than women due to lifting should be taken with due caution.

Neck-shoulde r com pl ai nts
As for back complaints, it was expected that women would have a higher risk. This

was indeed found for arm posture, but for hand-arm vibration men had the higher risk.

The studies in the current review used a rather low cut-off point for exposure (30

minutes and 16% of the time), hence a large range of exposures within the highest
exposure category is possible. Total daily exposure to vibrations has been found to be

much higher for men than for women7s, and therefore men may still have had a higher
exposure than women within the same exposure category. Furthermore, the effect of
vibration on complaints may be rather small for women, since the one-week prevalence

of exposure was found to be only 60/o for working women, bul32% for working men".
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Hand-wrist complaints
Very few studies on hand-wrist complaints were found. Although initially nine

studies were identified, four were excluded because they did not report on the selected

risk factors. Three studies44'65'66 reported on duration of computer use as a risk factor,

but the results were not consistent. While in the study by Blatter et al.aa the risk was

larger for women (gender ratios ranging from 1.05 to 1.38), Jensen et a1.65 and Karlqvist

et a1.66 found larger risks for men (ratios ranging from 0.55 to 0.99). Nevertheless, only

a few studies reported risk factors for men and women separately, and the reason for
the inconclusiveness should primarily be sought in the lack of (high quality) studies.

Furthermore, since all these studies were cross-sectional no causal relation could be

established. lt is recommended that more, preferably prospective, studies on hand-wrist

complaints make separate analyses for men and women.

Lower extremity complaints
Due to the inconsistency and the small number of low quality studies, inconclusive

evidence was found for all risk factors. As for hand-wrist complaints, we would like to
underline the need for more (high quality) studies.

Selection of the literature

To our knowledge this is the first review that systematically examined gender

differences in the relation between work-related risk factors and musculoskeletal

complaints. ln spite of our extensive literature search it is likely that both selection and

publication bias influenced the results. Most studies on risk factors do not aim at

examining gender differences and do not use key words referring to this. By including

the terms gender (difference) and sex (difference) in the search string these studies

may have been missed. Another potential source of bias is publication bias. While

some studies tested for all possible interactions or made separate analyses for all risk

factors, most studies only did this for a few variables. lt could very well be that this was

only done because (significant) gender differences were found for these risk factors.

The results of this review may therefore overestimate the gender difference.

Analysis

We have chosen to use a percentage difference in risk estimates rather than an

absolute number or a significant difference to identify relevant differences. However, we

could not find a theoretical ground as to how high the cut-off point should be. By using

this definition we had to exclude studies that did not present risk estimates, or only

reported a non-significant difference. Four of these studies did mention that there was

no difference between men and women, or no significant interaction with gender37ao.

One study3T assessed the relation between lifting and back complaints, three studies
job demands and neck-shoulder complaints3s-4o while job control, social support, and

82



Chapter 5

working with hands above shoulder level were each assessed in one study3e'4o.

Considering these studies did not change the strength of evidence.

Methodological quality and levels of evidence

The combination of a quality scale and levels of evidence is often used, but not

without criticismT6'77. our quality list was very similar to lists used earliefo'22'23'2s. One of

these lists22 was rated by West et a1.78 and scored positive on six and partially positive

on one out of nine domains for assessing study quality. A point of criticisms on this and

similar lists is that all items have the same weight, and studies that have only a few, but

very important, flaws can still be regarded high quality2t'". ln the present study the

three studies with the highest quality5e'60'e scored positive on all items regarding validity

of outcome and exposure measures. Another three high quality studiesas'51'58 scored

positive on at least one of these items, while none of the low quality studies scored

positive on these items. Therefore, these items are important in discriminating between

high and low quality studies. Another point of criticism is that when different levels of

evidence are compared, their agreement is poor, which may result in differences in the

conclusionT6. Unfortunately, to our knowledge no other levels of evidence for

observational studies have been published, and no comparison can be made with our

levels.

Goncluding remarks
Strong evidence of a gender difference was found for only three risk factors, but for

two out of three factors this was not in the expected direction. These findings seemed

fairly insensitive to the limitations of the present study, but are likely to be an

overestimation of the gender difference. Therefore, the results have to be interpreted

with some caution. For hand-wrist and lower extremity complaints only few low quality

studies were found, and it is recommended that more studies make separate analyses

for men and women.

Since gender differences in the effect of risk factors do not seem to provide an

explanation for the higher prevalence of musculoskeletal complaints among women

alternative explanations have to be considered, such as gender differences in the

number of workers exposed, in exposure within the same exposure category, or the

expression of pains-11. ln terms of prevention, until more clarity is achieved, the focus

should remain on the reduction of exposure among female workers.
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Appendix 1 A: Description of the studies on back complaints. For references see the general reference list of the review. 

Study, Population Outcome Exposure Associationc Gender 

Design', MQ (%)' F (95%CI) M (95% Cl) Ratio" 

Bildt-Thorbjbrnsson et Working persons aged Low back pain in the High mental load 1.1 (0.7-1.8) 1.1 (0.6-1.8) PR 1.00 

81s9.79,84 18-34 N=2579 previous 12 months High physical load 1.0 (0.9-1.5) 1.1 (0.8-1.6) 0.9 1 

CH, 81 Monotonous work 0.9 (0.5-1.5) 1.5 (0.9-2.4) 0.60 

Over time work 1.0 (0.7-2.1) 0.6 (0.3-1.3) 1.67 

Poor social support 1.2 (0.8-1.9) 1.1 (0.6-1.8) 1.09 

Hemingway et al51 Non industrial civil Sickness absence <7 Job satisfaction (low vs t'llghJ 1.1 5 (0.83-1 .58) 1.1 7 (0.92-1.48) RR 0.98 

CH, 56 servants aged 35-55 days due to back pain Job satisfaction (medium vs high) 1.08 (0.78-1.5) 1.04 (0.8-1.33) 1.04 

N= 6894 men and Social support (low vs highJ 0.87 (0.63-1 .19) 1.12 (0 .89-1.41) 0.78 

3414 women Social support (mediumvs high) 0.81 (0.58-1 .14) 1.01 (0 .8-1 .27) 0.80 

Work control (low vs h1ghJ 1.01 (0.7-1.47) 1.44 (1.11 -1.85) 0.70 

Work control (medium YS high) 1 04 (0.71-1 .53) 1.31 (1 .04-1 .64) 0.79 0 
::r 

~I 
Work pace (medium vs h1ghJ 1.5 (1.05-2. 15) 1.2 1 (0.96-1.54) 1.24 Ol 

D 

Work pace (low vs high) 1.42 (0.98-2.07) 1.79 (1.39-2 .31) 0.79 ~ 
Barnekow-Bergkvist et Students aged 16 at Back symptoms High decision latitude 1.35 (0.34-5.39) 1.00 (0.22-4.48) OR 1.35 

(.)1 

al58 CH, 50 baseline N=220 lasting >1/month High demand index 1.2 (0.31-4.71) 0.63 (0.18-2 .13) 1.90 

men and 205 women High job satisfaction 0.95 (0.37-2.32) 0.83 (0.37-1.99) 1.14 

Lift index (heavy) 0.17 (0.02-1.37) 0.94 (0.24-3.6) 0.18 

Posture work index tmoootonousJ 6.39 (1 .25-32.7) 5.45 (1.07-27.9) 1.17 

Social support index (h•gh) 1.91 (0.47-7.78) 1.35 (0.38-4.74) 1.41 

Vibration 1.90 (0.47-7 .69) 3.29 (1 .34-8.08) 0.58 

Macfarlane et al54·95·97 Adults with 2 family Non consulting Drive a car in currenUprevious job 1.4 (0 .3-5.9) 1.3 (0.7-2.4) OR 1.08 

CH,44 practices N= 1884 men low back pain Drive a truck in current/previous job 0 1.2 (0.5-3.1) 0.00 

and 2617 women Lift>/ 251bs 2.5 (1.5-4 .1) 1.1 (0.7-1.7) 2.27 

Vingard et al60
·
8
'-

92 Persons aged 20-59 Seeking treatment for Bend>60min/day 1.2 (0.7-1.8) 1.8 (1.1-3. 1) RR 0.67 

CC, 78 N= cases 315 men low back pain Drive>240 min/day 2.8 (1.8-8.5) 0.9 (0.6-1.5) 3.11 

and 380 women, Heavy lifting 0.8 (0.6- 1.2) 1.4 (1.0-2.0) 0.57 

controls 610 men and Low influence over work 1.0 (0.7- 1.5) 1.0 (0.6-1 .6) 1.00 



Appendix 1A: continued 

813 women Manual material handling 1.2 (0 .7-2) 1.5 (0.8-2 .9) 0.80 

Medium influence over work 1.2 (0 .9-1 .6) 1.6 (1 .2-2.2) 0.75 

No social support at work 0.9 (0 .6-1.3) 1.0 (0.7-14) 0.90 

Poor job satisfaction 0.7 (0.3-1 .7) 2.1 (0 .9-5 .2) 0.33 

TWA MET! >3.0 1.9 (1 .2-2.8) 14 (1.0-2 .0) 1.36 

TWA MET >3.5 1.5 (14-4.6) 1.1 (0 .8-1.7) 1.36 

Heli6vaara50 Persons discharged HLD Work strenuousness {heavy vs 11ght) 24 0.7 RR 343 

CC, 44 from hospital due to Work strenuousness (normal vs 11gh1) 3.8 0.7 543 

HLD' or sciata N(HLDl HLD or sciata Work strenuousness (heavy vs hgh1) 2.5 1.1 2.27 

cases 212 men and 124 Work strenuousness (normal vs light) 2.0 0.9 2.22 

women controls 767 men 

and 454 women N (HLD or sc1ata) 

cases 364 men and 228 

women, controls1298 men 0 
:r 

~I 
and 842 women Q) 

"O 
Kelseys2.103.1()4 Persons aged 20-64 HLD Drive a car 1.92 (1.18-3.11) 246 (1 .03-5.87) OR 0.78 ~ 
CC, 28 Lifting 1.73 1. 17 RR 148 01 

Cole et al''" Persons aged 18-64. Back problems Decision lati tude (high vs. 1owJ 1.00 (0.77-1.29) 0.87 (0.69-1. 11 ) RR 1.15 

N=4230 men and 4043 (excluding arthritis) Psychological demands (h~h" low) 1.63 (1.26-2. 1) 1.21 (0 .96-1.53) 1.35 

women expected to last for >6 Work physical exertion (h~h " · 1owi 1.58 (1 .08-2.3) 1.37 (1.1-1.72) 1.15 

months Work social support (highvslow) 1.08 (0 .85-1.38) 1.21 (0.96-1 .51) 0.89 

Alcouffe et al" Random sample of Low back pain in the Manual lifting 10 kg every day 1.69 (1 .27-2.25) 1.27 (1.06-1 .53) OR 1.33 

workers N=1342 men Previous month Manual lifting 10 kg <once/week 1.35 (1.04-1.75) 1.23 (1.01 -1 .53) 1.10 

and 3168 women Manual lifting 10 kg <:once/week 1.62(1 .25-2.1) 1.20 (10.1-144) 1.35 

No means to achieve good quality work 1.38 (1 .15-1 .65) 1.39 (1.19-1 .63) 0.99 

No uncomfortable working postures 049 (041-0.59) 0.54 (046-1 .6) 0.91 

Walsh et al (1989)56 Persons aged 20-70 Low back pain ever Drive car/van >4 hr (at B-day pr1ortoonset) 04 (0 . 1-3.2) 1.7 (1-2.9) RR 0.24 

CS, 50 N=436 Drive car/van >4 hr (li fetime) 0.8 (0 .1-7.1) 1.2 (0 .5-2 .8) 0.67 

Drive truck/tractor/digger ( B-day pnor to onset) 0.6 (0 . 1-5.2) 0.7 (04-14) 0.86 

Drive truck/tractor/digger (111e11meJ 1.6 (0.1-16.6) 0.5 (0 .2-1 ) 3.20 



Appendix 1 A: continued 

LifUmove weights>2kg by hand '" """'•v 2.0 (1 .1-3.7) 2.0 (1.3-3.1) 1.00 
pflOftoonsetJ 

Use vibrating machinery (b1rthdaypnor1oonse1) 1.1 (0 .1-9 .4) 1.3 (0 .7-2.4) 0.85 

Use vibrating machinery (hte11me} 5.7 (1 .1-29.3) 1.5 (0.7-3. 1) 3.80 

Foppa and Noach" Workers Severe/moderate back High responsibility 0.87 (0.43-1.78) 0.99 (0.78-1.26) RR 0.88 

CS, 43 N=623 men and 227 back pain during Job demands 1.56 (1 .16-2.09) 1.63 (1.23-2.06) 0.96 

women previous 4 months Low job satisfaction 1.16 (0.85-1 .58) 1.40 (1 .1-1 .77) 0.83 

Physically demanding job 1.37 (1.02-1 .84) 1.37 (1.08-1.74) 1.00 

Subjective workload 1.39 (1 .04-1.88) 1.36 (1.07-1.73) 1.02 

Time pressure 1.39 (1 .02-1 .9) 0.90 (0.7-1.15) 1.54 

Wa lsh et al (199 1)57 Persons from general Low back pain lasting Drive car/van >4 hr (at birthdaypriortoonset) 1.4 (0.2-8.2) 1.0 (0.6-1 .8) RR 1.40 

CS, 43 practitioners offices >1 day Drive truck/tractor/digger l•rthdayprio<to 4.5 (0.3-65) 1.1 (0.7-1.7) 4.09 

N=1 172men and LifUmove weights >2kg by hand (lifetime) 2.2 (1.3-3.5) 2.0 (1.4-2 .8) 1.10 
0 

1495 women Use vibrating machinery (lifetime) 2.7 (0.6-12.8) 0.8 (0.5-1 .3) 3.38 ::::T 

~ I 
Q) 

Matsui et al55 Workers of a Low back pain at time Physical work demands (light vs. sedentarvJ 1.2 (0.4-3.4) 1.5 (1.1-1.9) RR 0.80 "O 

~ 
CS, 36 manufacturing of the interview Physical work demands (moderate VS sedentary) 3.5 (1 .1-10.8) 3.2 (1.9-5.2) 1.09 (J1 

company N= 517 men Low back pain ever Heavy physical work demands 1.38 (1.09-1.74) 0.68 (0.6-0.78) 2.03 

and 525 women, 

Latza et al53
· '

0
' Persons from the Low back pain grade Work in bent position 0.75 (0.41-1 .37) 1.89 (1.03-3.46) RR 0.40 

CS, 29 general population 111111 

aged 25-74. N= 459 Unremitting Drive truck/tractor/digger (lifetime) 1.1 (0.1-1 3.2) 1.4 (0.4-5 .1) RR 0.79 

low back pain LifUmove weights>2kg by hand '"'"'m•) 2.9 (0.8-10.2) 5.3 (1.3-20.9) 0.55 

Use vibrating machinery (lifetime) 3.3 (0.3-41) 1.3 (0.3-5 .3) 2.54 

' Cohort (CH), Case-Control (CC) or Cross-sectional (CS); b methodological quality score ; ' Odds ratio (OR), Relative risk (RR) or Prevalence ratio (PR) and 95% Confidence 
interval (95%CI); ' The ratio of the risk in women to the risk in men (F/M) , e Follow up , ' Time weight average metabolic rate;' Hern iated lumbar intevertebral disc 



Appendix 1 B: Description of the studies on neck-shoulder complaints. For references see the general reference list of the review 

Study population outcome exposure Associationc Gender 

Design', MQ (%)' F (95%CI) M (95% Cl) ratiod 

Bildt-Thorbjornsson et Working people aged Consult, symptom or sick leave 

al59
·
7
._

84 CH, 81 ;CC, 72 18-34 N=2579 for the neck High mental load at work 1.1 (0.2-4.9) 1.5 (0.5-5 .1) PR 0.73 

for the shoulder High mental load 1.2 (0.3-4.4) 1.7 (0.6-4.9) 0.71 

for the neck/ Frequent hand/finger movement 1.5 (1.0-2.3) 1.6 (0.9-2.8) PR 0.94 

shoulder Hand held vibrating tools 0.7 (0.2-2.4) 1.3 (0.7-2 .1) 0.54 

High perceived workload 1.6 (0.9-2.6) 0.9 (0.4-1.8) 1.78 

lnfiuence over work index (low) 1.2 (0.7-1 .9) 0.9 (0.5-1 .7) 1.33 

Time pressure 0.9 (0.5-1 .8) 0.3 (0 .1-1 .0) 3.00 

Cassou et al61 Random selection of Chronic neck and Repetitive work under time constraints 

CH, 63 workers N=9787 men shoulder pain at baseline 1.3 (1.0-1.6) 0.9 (0.7-1 .2) OR 1.44 

and 7163 women before baseline 1.2 (1 .0-1.5) 1.3 (1 .0-1 .7) 0.92 
0 

High job demands 1.2 (1.0-1.4) 1.2 (1.0-1.4 ) 1.00 :::T 

~ I 
Q) 

Barnekow-Bergkvist et Students aged 16 at Neck Shoulder Decision latitude (high) 
"O 

3.80 (1.00-14.4) 0.76 (0.22-2.57) OR 5.00 ~ 
al58 CH , 50 baseline N= 220 men symptoms >1/month Demand index (high) 0.49 (0 .13-1.84) 0.76 (0.23-2.48) 0.64 (Jl 

and 205 women Lift index (heavy) 0.20 (0.05-0 .85) 0.26 (0.08-0.87) 0.77 

Posture work index (monotonous) 5.88 (1.52-22.8) 0.92 (0.29-2.94) 6.39 

Social support index (h~h ) 0.91 (0.27-3.07) 1.11 (0.39-3.22) 0.82 

Vingard et al60
·85-

92 Persons aged 20-59 Seeking treatment for Hand above shoulder>30min/day 1.3 (0.9-2.0) 0.9 (0.6-1.4 ) RR 1.44 

CC,78 N= cases 11 8 men neck/shoulder pain 

and 274 women High creativity and low routine 0.9 (0 .7-1.3) 0.6 (0.4-1 .0) 1.50 

controls 662 men and High demands in relation to 0.8 (0 .5-1 .1) 0.9 (0.6-1.5) 0.89 

849 women competence 

High psychosocial demands 1.1 (0 .8-1 .5) 0.7 (0.4-1 .0) 1.57 

High quantitative demands 0.9 (0.5-1 .5) 0.2 (0 .1-0.9) 4.50 

High routine and low creativity 1.1 (0 .7-1.5) 1.2 (0.7-1.8) 0.92 

High time pressure 1.3 (0 .9-1 .8) 0.5 (0.3-1.0) 2.60 

Job strain 1.4 (1.1-2.0) 1.1 (0 .7-1 .9) 1.27 
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Decision latitude(low) 1.2 (0.9-1.6) 1.3 (0.8- 1.9) 0.92 

Demands in relation to competence (l~J 1.0 (0.7-1.4) 1.5 (1.0-2.4) 0.67 

Participation & demands in planning (l~I 1.2 (0.7-2 .1) 0.9 (0.4-2.2 ) 1.33 

Manual material handling (>SON >60 min day) 0.8 (0.4-1.5) 1.2 (0.7-2.0) 0.67 

Poor general support at work 1.2 (0.9-1.6) 1.3 (0.9-1 .9) 0.92 

Repetitive movements 1.6 (1 .2-2.2) 1.2 (0.8-1 .8) 1.33 

Vibrating tools>30 min day 0.8 (0 .4-2.0) 1.6 (1.0-2.3) 0.50 

Makela et al64
·
93 Persons from the Chronic neck Mental stress index (high VS other) 1.78 (0.48-2.13) 1.63 (1.29-2.07) RR 1.09 

CS, 71 general population N= syndrome Physical work index (high YS. other) 1.90 (1.62-2.21) 1.95 (1.58-2.39) 0.97 

7217 

Jensen et al65
·
99 Workers using a musculoskeletal Repetitive movements 1.26 1.27 OR 0.99 

CS , 50 computer at work symptoms in the Repetitive movements and tasks 1.59 1.86 0.85 

N=7125 men and 821 neck in the past year Quantitative demands and development possibilities 
0 

women low-low 1.37 1.24 1.10 ::::,-

f;S I 
Ql 

high-high 1.28 1.17 1.09 "O 

~ 
high-low 2.21 2.05 1.08 (]1 

Musculoskeletal Repetitive movements 1.71 1.20 OR 1.43 

symptoms in the Repetitive movements and tasks 1.78 0.76 2.34 

shoulder in the past Quantitative demands (Medium lowJ 0.94 1.39 0.68 

year Quantitative demands (Medium h•ghJ 1.27 1.31 0.97 

Quantitative demands ("''"' 1.60 1.50 1 07 

Palmer et al62
'
75 Persons aged 16-64 Neck pain during Hand above shoulder >1 hr 1.4 (1.2-1.6) 1.3 (1.1-1.4) PR 1.08 

CS, 36 N=9368 previous 12 months Hand arm vibration 1.2 (1-1.4) 1.0 (0.9-1. 1) 1.20 

Lift 10-25 kg by hand 1.1 (1-1 .3) 1.0 (0.9-1 .1) 1.10 

Lift>25 kg by hand 1.1 (0.9-1.3) 1.1 (1.0-1.2) 1.00 

Neck pain during Hand above shoulder >1 hr 1.7(1.3-2. 1) 1.4 (1.2- 1.6) PR 1.21 

previous 7 days Hand arm vibration 0.2 (0.9-1 .5) 0.9 (0.8-1.1) 0.22 

Lift 10-25 kg by hand 1.1 (0.9-1 .3) 0.9 (0 .7-1 .0) 1.22 

Lift>25 kg by hand 1.1 (0.9-1.4) 1.1 (1 .0-1 .3) 1.00 

Karlqvist et al66 Workers from 46 Reported symptoms in Position of non keyboard input device 1.1 (1 .0-1.3) 1.3 (1.0-1.7) PR 0.85 
(non opomalJ 
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CS, 29 worksites N=489 men the neck/shoulders Medium and high job strain 1.3 (1.1-1.6) 1.2 (0.8-1.8) 1.08 

and 785 women during the previous 3 Demands not in relation to competence 1.1 (1.0-1.2) 1.4 (1.1-1.8) 0.79 

months Probability of meeting time limits and 1.1 (1.0-1.2) 1.1 (0 8-1.4) 1.00 

quali ty demands (Less good/low vs high) 

Social support (Medium/low vs. high) 1.1 (0.9-1.2) 0 9 (0.7-1.2) 1.22 

Supervisor social support (Med1um11ow vs. high} 1.0 (0.9-1.2) 1.1 (0.8-1.4) 0.91 

Reported symptoms in Position of non keyboard input device 1 0 (0.80-1.20) 1.2 (0.8-1.9) PR 0.83 

the shoulder 1ointl (non optimal) 

upper arm during the Medium and high job strain 1.5 (1.0-2.3) 0 9 (0.6-1.5) 1.67 

previous3 months Demands not in re lation to competence 09 (0.7-1 .1) 0.8 (0.5-1.2) 1.13 

Probability of meeting time limits and 1.3 (1.1-1 .6) 0.6 (0.4-1.0) 2.17 

quality demands (Less good/low vs_ high) 

Social support {Medium/lowvs. high) 1.1 (0.9-1.3) 1.1 (0.7-1.6 ) 1.00 

Supervisor social support (Mediumllowvs_ high) 1.3 (1.0-1.7) 1.0 (0.7-1.6) 1.30 0 
::r 

81 Pope et al63 
Q) 

Persons from a Shoulder pain Carry weight on one shoulder 1.1 (0.1-8.1 ) 5.5 (1.8- 17.4) RR 0.20 'O 
Cii 

CS, 29 general practice N= Lift/carry weights>251bs 0.8 (0.3-2 .2) 1.2 (0. 1-3.5) 0.67 ~ 

U1 

Cases 16 men and 23 Stretch to reach below knee 1.4 (0.6-3.3) 2.0 (0 .7-5.7) 0.70 

Women Controls 79 Use arms in repetitive way 0 9 (0.4-2. 1) 1.7 (0.6-4.8) 0.53 

men and 100 women Use vibrating machinery 0.8 (0.2-2.7) 1.1 (0.4-3.6) 0.73 

Use wrist in repetitive way 2.0 (0.9-4.6) 2.0 (0.7-5.9) 1.00 

Work wi th hands above shoulder 0.7 (0.5-2.9) 2.1 (0.8-5.8) 0.33 

'Cohort (CH), Case-Control (CC) or Cross-sectional (CS); b methodolog ical quality score; ' Odds ratio (OR), Relative risk (RR) or Prevalence ratio (PR) and 95% Confidence 
interval (95%CI); ' The ratio of the risk in women to the risk in men (F/M); ' Follow up; 



Append ix 1 C: Description of the studies on hand-wrist complaints. For references see the general reference list of the review. 

Study, population outcome exposure Association c: Gender 

Design', MQ (%)0 F (95%CI) M (95% Cl) ratiod 

Jensen et al65
·
99 Workers using a Musculoskeletal Repetitive movements 1.35 1.59 OR 0.85 

CS, 50 computer at work symptoms in the Repetitive movements and tasks 1.58 1.88 0.84 

N=7125 men and hand/wrist in the past Quantitative demands (medium low) 0.91 1.16 0.78 

82 1women year Quantitative demands (medium high) 1.02 1.45 0.70 

Quantitative demands (high) 1.76 1.27 1.39 

Tanaka et al Workers from a Carpal tunnel Bending/twisting 2.91 (2.25-3.76) 3.66 (2.52-5.32) RR 0.80 
68.100.101 CS, 36 household survey syndrome in the last Vibrations 1.38 (0.96-2.0) 2.80 (1.08-3 .77) 0.49 

N=15427 men and 12 months 

14627 women 

Fransson-Hall et al67 Workers random pain , ache or Wrist extension and ulnar deviation 1.3 (0.9-1.9) 1.6 (1.1-2.3) PR 0.81 

CS , 36 selected from discomfort during the Wrist extension and radial deviation 1.2 (0.8-1.8) 1.7 (1.2-2.4) 0.71 

assembly line workers last 7 days in the Wrist fiexion and ulnar deviation 1.4 (1.0-2.0) 1.5 (1.1-2.2) 0.93 0 
::::r 

'.g I 
Cl) 

at a Swedish elbow, forearm, wrist, Wrist fiexion and radial deviation 1.4 (1.0-2.0) 1.5 (1.1-2.2) 0.93 -0 

automobile factory hand and/or fingers Wrist ulnar deviation, repetitive 1.7 (1.2-2.4) 1.5 (0.9-2.3) 1.13 ~ 
(J1 

N=521 movements and precision movements 

Wrist radial deviation , repetitive 1.8 (1.3-2.5) 1.4 (0.8-2.2 ) 1.29 

movements and precision movements 

Wrist ulnar/radial deviation, 1.8 (1.2-2.6) 1.6 (1.0-2.6) 1.13 

extension/flexion and repetitive 

movements and precision movements 

Karlqvist et al66 Employees from 46 Reported symptoms in Position of non keyboard input device 1.1 (0.9-1.4) 1.2 (0.8 -1.7) PR 0.92 

CS, 29 worksites N=489 men the elbow, forearm , or (nonop!imal) 

and 785 women hands during the Medium and high job strain 1.7 (1.1-2.6) 1.2 (0.7- 1.9) 1.42 

previous 3 months Demands not in relation to competence 1.1 (0.9-1.3) 1.4 (1.0-1.9) 0.79 

Less good/low probability of meeting 1.1 (0.9-1.3) 0.9 (0.6- 1.3) 1.22 
time 

Medium/low social support 1.1 (0 .9-1 .3) 1.3 (0.8-1 .9) 0.85 

Medium/low supervisor social support 1.1 (0 .9-1.3) 1.2 (0.8-1.8) 0.92 

' Cohort (CH), Case-Control (CC) or Cross-sectional (CS);• methodological quality score; ' Odds ratio (OR) , Relative ri sk (RR) or Prevalence ratio (PR) and 95% Confidence 
interval (95%CI); ' The ratio of the risk in women to the risk in men (F/M); 



Append ix 1 O.:Description of the studies on lower extremity complaints. For references see the general reference list of the review. 

Study , population outcome Exposure Associationc Gender 

Designa , MQ (%)' F (95%CI) M (95% Cl) ratiod 

Coggan et al (2000)69 Persons living in 3 On wai ting list for knee Climb ladder/stairs >30x/day 0.7 (0.3-1.6) 2.3 (1.3-4.0) OR 0.30 

CC, 44 health districts surgery due to OA Get up from kneel/squat >30x/day 1.8 (1.0-3.2) 2.0 (1. 1-3.5) 0.90 

N= cases 675, contro ls Kneel or squat> 1 hr/day 2.1 (1.2-3.6) 2.0 (1.1 -3.6) 1.05 

667 Kneel>2hr/day 2.0 (1.1-3.5) 1.7 (1.0-3.0 ) 1. 18 

Squat > 1 hr/day 2.8 (1.1-7.2) 2.2 (1.0-4 .9) 1.27 

Stand or walk> 2hr/day 0.5 (0.8-2.9) 4.1 (0 .3-65.5) 0,12 

Walk>2miles/day 2. 1 (1.4-3.2) 1.7 (0.8-3.6) 1.24 

Manninen et al72 Persons aged 55-75 Knee surgery due to Heavy physical workload (medium VS. low) 1.60 (0.83-3.06) 2.23 (0.64-7.72) OR 0 72 

CC,44 N=1 94 men and 640 primary OA Heavy physical workload (high vs. 1ow1 2.03 (1.03-3.99) 1.53 (0.42-5.56) 1.33 

women Kneeling or Squatting <2hrs 0.97 (0.59-1.59) 0.58 (0.2 1-1.64) 1.67 

Kneeling or Squatti ng >2 hrs 1.81 (1.11-2.95) 1.68 (0.66-4.28) 1.08 
0 

Climbing (medium vs. low level) 1.08 (0.7 1-1 .63) 3.06 (1.25-7.46) 0.35 ::r 
ru 

~ I "O 
Climbing (highvs. low level) 1.50 (0 .81-2.77) 2.79 (0.96-8.16) 0.54 ~ 
Walking (medium vs. low level) 0.89 (0. 56-1.42) 2.07 (0.73-5.89) 0.43 U1 

Walking (high vs. low level) 1.06 (0 .64-1.76) 1.47 (0 .55-3.89) 0.72 

Coggan et al (1998)70 Persons living in 2 On waiting list due to Exposure up to 10 years before entering the study 

CC, 39 health districts hip OA Kneeling>1hrs co,1.-9.9years) 0 9 (0.6-1 .4) 0.8 (0.4-1.4) OR 1.13 

N =420 men and 802 Knee1ing> 1 hrs (10-19_9 years) 0.7 (0.4- 1.3) 2.0 (0 .8-4.7 ) 0.35 

women Kneeling> 1 hrs (>20 years) 1.2 (0.5-3.0) 1.0 (0.6-1 .7) 1.20 

Squatting>1 hrs (0,1-9.9 years) 1.1 (0.6-1.9) 0.9 (0.5-1.6) 1.22 

Squatting> 1 hrs (10-19.9 years) 1.5 (0 .6-3.4) 1.4 (0.5-3.6 ) 1.07 

Squatting > 1hrs (>20years ) 0.7 (0.3-1.8) 0 9 (0.5-1.6) 0.78 

Walking>2 miles (D.l -99years> 1.5 (1.0-2 .3) 0.8 (0.4-1.9) 1.88 

Walking>2 miles (io-19.9 years) 1.5 (1.0-2 .0) 1.1 (0.4-2.5) 1.36 

Walking>2 miles (>20 years ) 1.3 (0 .8-2.0) 1.2 (0 .6-2.5) 1.08 

Climbing>30 fl ights of stairs {o.1.9.9y""' 1.4 (0.8-2 .0) 1.3 (0 .7-2.5) 1.08 

Climbing>30 fligh ts of stairs {"·" -''""' 1.3 (0.4-4 .0) 2.3 (1.1-4.9) 0.57 
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Lau et 81 11 .9a 

CC, 39 

Cases: patients with 

OA the hip and knee 

Controls: consecutive 

patients who attended 

8 general practices 

N (h;,1= Cases 30 men 

and 108 women 

Controls 90 men and 

324 women N (kneei = 

Cases 166 men and 

492 women Controls 

166 men and 492 

women 

OA of hip grade Il l / IV 

OA of knee grade Ill / 

IV 

Climbing >30 flights of stairs (,20 '""1 

Climbing 

Kneel 

Squat > 1 hr/day 

Walk 

Climbing 

Kneel 

Squat > 1 hr/day 

Walk 

2.3 (0.8-6.3) 1.8 (0.9-3.4 ) 

2.3 (0.6-8 .1) 12.5 (1.5-104.3) 

1.3 (0.7-2.5) 3.9 (1.1-14.2 ) 

1.6 (1 0-2 .8) 1.3 (0.5-3.2) 

1.4 (0.9-2.3) 3.9 (1 .3-12.1) 

5.1 (2 .5-10.2) 2.5 (1.0-6.4) 

0.9 (0.6-1.3) 1.4 (0.7-3.0) 

1.1 (0.8-1.5) 1.2 (0.7-2.0) 

0.8 (0.5-1.1 ) 1.0 (0.5-2 .1) 

OR 

OR 

1.28 

0.18 

0.33 

1.23 

0.36 

2.04 

0.64 

0.92 

0.80 

' Cohort (CH), Case-Control (CC) or Cross-sectional (CS); b methodologica l quality score; ' Odds ratio (OR) and 95% Confidence interval (95%CI); ' The ratio of the risk in women 
to the risk in men (F/M); ' Osteo Arthritis (OA) 
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Chapter 6

Abstract
Objectives

Many studies reported higher prevalences of (sickness absence due to)

musculoskeletal symptoms for women. One explanation is that exposure to the

same risk factors might have a larger effect on women than on men. The objective

of the present study is to determine whether there are gender differences in the

effect of exposure to work-related physical and psychosocial risk factors on

(sickness absence due to) low back, neck, shoulder or hand-arm symptoms.

Methods:
Data of a prospective cohort (SMASH) with a follow-up period of 3 years was

used. Exposure to risk factors and musculoskeletal symptoms were assessed

using questionnaires. Sickness absence was registered continuously. Gender

ratios (GR) were calculated to determine differences in effect. Gender ratios higher

than 1.33 (women having a higher risk) or lower than 0.75 (men having a higher

risk) were regarded as relevant.

Resu/fs;
Except for bending the wrist and bending the neck backwards (GR 1 .52-2.55)

men generally had a higher risk of symptoms (GR range 0.50-0.68). For sickness

absence a GR >1.33 was found for twisting the upper body, working in

uncomfortable postures, twisting the wrist, bending the neck backwards, coworker

and supervisor support (GR range 1.66-2.63). For driving vehicles, hand-arm

vibration, squeezing, working above shoulder or below knee level, reaching,

twisting the neck, job demands and skill discretion the GR was <0.75. For job

satisfaction a GR of 0.50 was found for absence due to back symptoms and a GR

of 1.78 for sickness absence due to neck-shoulder-hand-arm symptoms

Conclusions:

It was expected that women would be more vulnerable to exposure to work-

related risk factors. As the results show that in many cases men were more

vulnerable, this study could not explain the gender difference in musculoskeletal

symptoms among workers.

98
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lntroduction
Many studies have reported gender differences in the prevalence of

musculoskeletal symptoms (e.g.t t). Most studies report higher prevalences among

women}'. However, for back symptoms prevalences have also been reported to be

higher for men in some studiesa'8. Similar gender differences have also been found for
sickness absence due to musculoskeletal symptomse-l2.

One explanation for this gender difference lies in the so-called vulnerability

hypothesisl3'14. That is that, due to differences in biological (e.g. hormones,
physiologyl5-18) or psychological factors (e.g. coping strategiesls), similar exposure to

the same risk factors might have a larger effect for women than for men. ln an earlier
review2o it was attempted to answer the question of whether there indeed are gender

differences in vulnerability to work-related physical and psychosocial risk factors

between men and women. Strong evidence for a gender difference was found for the

effect of exposure to heavy lifting, hand-arm vibration, and awkward arm postures.

However, only for the relation between awkward arm postures and neck-shoulder

symptoms women were found to be more vulnerable to exposure. No evidence for a

gender difference was found for the effect of social support. Due to a lack of high

quality studies for the remaining risk factors inconclusive evidence was concluded.
Furthermore, the majority of the studies assessed in the review focused on symptoms,

while sickness absence was assessed in one study on back symptoms and one study

on neck-shoulder symptoms only.

Therefore, the objective of the present study is to determine whether there are
gender differences in the effect of exposure to work-related physical and psychosocial

risk factors and (sickness absence due to) low back, neck, shoulder or hand-arm

symptoms. The hypothesis is that, given the gender difference in musculoskeletal

symptoms, women are more vulnerable to exposure to work-related risk factors.

Methods
Data of the Study on Musculoskeletal disorders, Absenteeism Stress and Health

(SMASH) were used. ln this longitudinal study, which focused on the determination of

risk factors for musculoskeletal symptoms, nearly 1800 employees in 34 companies
participated. At baseline (1994), and during three annual follow-up measurements,
participants filled out questionnaires on exposures and symptoms. Data on sickness
absence was registered continuously by the companies. A more detailed description of
the study can be found elsewh ere"'".

Population
At baseline 87o/o of the workers (n=1789) filled out the questionnaire, 92o/o of whom

also filled out at least one follow-up questionnaire. Workers who, at baseline, worked

less than 20 hours a week (n=40), were employed in their current job for less than 1
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year (n=37), had a second job (n=100), or had a permanent disability pension orwere
on sickness benefit (n=34), were excluded in the current analyses. Furthermore,

workers with missing data on relevant variables in 2 or more out of 4 measurements

were excluded, leaving the final number of workers in the analyses at 1259 (low back

symptoms), 1222 (neck and shoulder symptoms) and 1263 (hand/arm symptoms).

Since sickness absence was not registered by all companies, the number of workers

for absence are lower; namely 762 (low back absence) and 748 (neck-shoulder-arm-

hand absence) (table 1).

Symptoms
Musculoskeletal pain was assessed using an adapted Nordic questionnaire23.

Workers were asked whether they had experienced pain or discomfort in the past 12

months in their back, neck, shoulders, elbows or hands/wrist on a 4 point scale ("no,

never", "yes, sometimes", "yes, regular", "yes, prolonged"). Answers on elbow and

hand/wrist symptoms were combined into one measure for hand/arm symptoms. Cases
were defined as those workers who reported regular or prolonged symptoms in the past

12 months.

Srbkness absence

The companies supplied the date of the first and last day of each episode of

sickness absence, and the reason of all sickness absences. An occupational physician

coded the reasons for absence according to a modified Dutch code of the lnternational

Classification of Diseases. From these data information on the occurrence of sickness

absence was gathered. Since few people were absent due to neck or shoulder

symptoms, we combined these with absence due to hand-arm symptoms. Cases were
defined as workers who were absent from work for at least 3 days due to back or neck-

shoulder-hand-arm symptoms.

Risk factors
Exposure to physical risk factors was assessed using the Dutch Musculoskeletal

Questionnaire2a'2s. Questions on how often activities were performed (e.g. "how often

do you have to lift loads more than 5 kilograms?") were asked on a 4 point scale
("never", "occasionally", "often" or "very often"). Questions on neck and wrist postures

(e.9. "do you often have to work with your neck bend?") were asked on a dichotomous

scale ("yes", "no").

Exposure to work-related psychosocial risk factors was assessed using the Dutch

translation of Karasek's Job Content Questionnaire. lndividual questions were later

combined into the dimensions according to Karasek: i.e. Job demands, Job control and

Social support26. Furthermore, a single question was asked about job satisfaction.

100
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Finally, several questions about exposure to psychosocial risk factors in private life
were asked27.

Table 1 Descriptive information of the study population (n=1 578)

Men (n=1096)

n (%)
Women (n=482) Missing
n(%) n

Age, mean (sd) is

Education s

No education or primary school

Lower secondary of vocational school

lntermediate secondary or vocational school

Higher secondary or vocalional school

University

Years employed, mean (sd) s

Hours working, mean (sd) s

Symptoms

Low back (n=1259)

Baseline

- Follow up 1

- Follow up 2

- Follow up 3

Neck (n=1222)

- Baselines

- Follow up 1s

- Follow up 2s

- Follow up 3s

Shoulde(n=1 222)

- Baselines

Follow up 1s

Follow up 2s

- Follow up 35

Arm-Hand (n=1263)

Baselinefl

Follow up 1n

- Follow up 2$

- Follow up 3

Sickness absence

Low Back (n=762)

- Baseline

- Follow up 'l

Follow up 2

- Follow up 3S

Neck-Shoulder-Arm-Hand (n=748)

- Baseline

- Follow up 'l

- Follow up 2

- Follow up 3{

36.6 (8 4) 331 (92) 0
15

26

154

179

63

7.0

35.2

(5.s)

(32.4\

(37.71

(11.21

(13.3)

(5.4) 0
(6.4) 24

137 (36.5) 4

113 (31 0) 47

1 16 (32.6) 73

es (27.5\ 92

146 (39.0) I
1 'r 8 (33.0) 53

1',t2 (31.3) 67

85 (24.6) 83

'r 38 (37.0) 6

101 (28.3) 64

9s (26.9) 79

84 (24.5) 90

146

480

266

103

10.7

JV.Z

306

236

246

219

143

110

119

91

134

108

105

102

120

87

91

50
q,

59

22

17

18

(13.4)

(44.1)

(24.4\

(e.5)

(8.5)

(8.3)

(3 7)

(34.8)

(27.e)

(2e.6)

(26.7)

(17 0)

(1 3.6)

(14.e)

(1 1.5)

(1 5.e)

(1 3.5)

(1 3.3)

(12.e)

(1 3.7)

(1 0.5)

(1 1.6)

(1 1.1 )

(e.e)

(10.3)

(11.5)

(11.7)

(4.5)

(5.0)

(3.4)

(3.8)

69

57

71

52

(18.3) 11

(15.8) 71

(20.0) e1

(15.0) 94

12 (7.2) 89

14 (8.3) 86

12 (7.5) 90

3 (1.7) 96

9 (5.4) 89

10 (6.0) 84

8 (s.0) 89

14 (7.9) 91

t For age, education and working hours, numbers are for the complete baseline population (N=1 578), for symptoms and

sickness absence the numbers are for the population used in the respective analyses.; S significant difference between

men and women at p=g.go tT significant difference between men and women at p=0.05
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Sfaflstics
Logistic Generalized Estimation Equations (GEE) analyses with a 1-year time lag

were carried out to estimate the odds ratio (OR) for exposure and (sickness absence

due to) low back, neck, shoulder and handiarm symptoms. Separate analyses were

made for men and women. All analyses were performed with STATA version 7.0 for
Windows.

ln the multivariate analyses symptoms at baseline, age, education, nationality, years

of employment, working hours, working days, physical exposure at work and in private

life, and psychosocial exposure at work and in private life were considered as

confounders. Not all risk factors were relevant for all outcome measures. First,

univariate analyses were performed to test the relation between the individual potential

confounders and the outcome variables. Variables that were related with the outcome

with a p>0.25 in men or women were not considered as confounders. Furthermore, to
prevent collinearity, variables that were correlated with the individual risk factors with a
correlation >0.5 were not included as confounders. Second, the remaining confounders

were individually entered into the univariate models. Variables that changed the

univariate Odds Ratio (OR) with more than 1oo/o in men or women were included in the

multivariate model.

ln order to determine the difference in the effect of exposure between men and

women we calculated gender ratios as described by Altman and Bland.(28) Gender

ratios (GR) higher than 1.33 (women having a higher risk) and lower than 0.75 (men

having a higher risk) were regarded as relevant gender differences.

Results
Symptoms

Table 2 shows the multivariate OR for men and women separately, in figure 1 the

relevant GR with their confidence intervals are shown for symptoms. For the majority of
risk factors (16 out of 22)we found no relevant GR (i.e. the GRs were between 0.75

and 1.33). The relation between lifting loads>25 kilograms and low back symptoms was

larger for men than for women (GR 0.67). Working below knee level was a stronger risk

for men for shoulder (GR 0.63) as well as hand-arm symptoms (GR 0.68). For both

neck- and hand-arm symptoms we found a relevant GR of 0.50 for the effect of bending

the neck forwards. For twisting the neck a GR of 0.69 was found for the relation with

shoulder symptoms. Bending the neck backwards, on the other hand, was a larger risk

factor for women for neck as well as for hand-arm symptoms (GRs of 2.55 and 1.52,

respectively). Finally, bending the wrist was a larger risk factor for hand-arm symptoms

for women (GR 1.54).
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Table 2: Results of the multivariate analyses. Odds Ratios (OR) and 95% Confidence intervals (95%CI) 

Symptoms ' ·' Low Back 

Men Women Men Women 

OR 95% Cl OR 95% CI OR 95%CI OR 95% Cl 

Work-related physica l risk factors' 

Lift loads > 5kg§· t H 1.15 1.05 1.27 1.06 0.93 1.22 

Lift loads >25 kg§.1.t 1 1.26 U1 1.42 0.84 0.67 1.06 1 

Flexion/rotation of the upper part of the body§.t.t.I 1.22 1.11 1.34 1.21 1.05 1.38 

Uncomfortable working postures§.t.t.I 1.41 1.24 1.60 1.48 1.22 1.80 1,2 

Driving a vehicle§ 1.16 1.01 1.33 1.23 0.84 1.79 2 

Repeated movements with hands or arms § 1.12 0.98 1.27 1.21 1.05 1.39 

Hand-arm vibration§ 1.05 0.88 1.25 0.85 0.62 1.16 

Often bend the wrist or keep the wrist bended§.tt.I 

Often twist the wrist or keep the wrist twisted§.t.t.I 

Squeeze firmly with the hands§ 0 
:::T 

81 Working wi th hands above shoulder level§'' 1 1.30 1.12 1.52 1.24 1.05 1.47 
Ql 
'O 

Working with the hands below knee level§.t.t l Lll 0.97 Ll..1 0.74 0.58 0.96 u ~ 
Reaching§ 

en 
1.28 1.05 1.56 1.53 1.20 1.96 

Force exertion with hands§ 1.19 1.03 1.38 1.00 0.86 1.16 

Often bend the neck or keep the neck bend forwards§.t.' 1 1.27 1.68 0.96 1 04 1.34 0.80 3.7 

Often bend the neck or keep the neck bend backwards§.1.t.I 0.60 0.37 0.99 1.54 0.78 3.04 1234568 

Often twist the neck or keep the neck twisted§'·' 1 1.44 1.05 1.97 0.99 0.70 Lll! ~ 

Work-related psychosocial risk factors 

Psychological demands§.t.t.I 1.28 1.05 1.56 1.34 0.97 1.85 1,2 1.58 1.19 2.11 1.22 0.90 1.67 1.2 

Skill discretion§.ttl 1.29 1.09 1.52 1.06 0.82 1.36 1.19 0.90 1.58 1.52 1.10 2.11 1.2 

Coworker support§.1.t I 1.28 1.05 1.57 1.29 0.92 1.79 2 1.41 1.07 1.85 1.26 0.89 1.78 1,2 

Supervisor support§. t.t .I 1.26 1.06 1.51 1.41 1.07 1.87 2 1.40 1.07 1.82 1.29 0.98 1.70 1,2 

Job satisfaction§.1.t. I 1.17 1.02 1.33 1.12 0.90 1.39 0.94 0.76 1.18 0.99 0.74 1.33 



Table 2: continued 

Symptoms"" Neck Arm-Hand 

Men Women Men Women 

OR 95% CI OR 95% Cl OR 95% Cl OR 95%CI 

Work-rela ted physical risk factors' 

Lift loads > 5kg§. t.t. I 

Li ft loads >25 kgHt' 

Flexion/rotation of the upper part of the body§ tt' 

Uncomfortable working postures§t' ' 

Driving a vehicle§ 

Repeated movements wi th hands or arms § 1.11 0.99 1.25 1.26 1.09 1.45 1.12 1.00 1.25 1.25 1.05 1.48 

Hand-arm vibration§ 1.07 0.89 1.28 0.87 0.62 1.23 1.2 1.20 1.02 1.41 1.05 0.71 1.55 

Often bend the wrist or keep the wrist bended§''-' 1.40 0.97 2.02 2.15 1.39 3.32 1,2,10 

Often twist the wrist or keep the wrist twisted§. t.t. I 1.15 0.81 1.63 1.32 0.85 205 1,2,10 

Squeeze firmly with the hands§ 1.26 1.10 1.45 1. 18 0.99 1.41 0 
::r 

~ I Working with hands above shoulder level§.t.t.I 1.13 0.96 1.32 0.97 0.83 1.1 3 0.96 0.75 1.22 0.79 0.57 1.09 1,2,10 Ol 
-0 

Working wi th the hands below knee level§.t.t.I 1.16 0.94 1.43 0.92 0.71 1.20 1,2,9 1 05 0.88 1.24 Q21 0.50 1fil. 1.2 ~ 
en 

Reaching§ 1.20 0.97 1.47 11 8 0.92 1.52 1.20 0.98 1.46 1.03 0.77 1.36 

Force exertion with hands§ 1.06 0.92 1.22 0.99 0.87 1.13 1.20 1.04 1.38 0.89 0.75 1.06 

Often bend the neck or keep the neck bend forwards§.!.'' 2.07 2.86 1.49 1.04 1.52 Q21 1.2 w 0.85 1Ll. 0.61 0.35 1.04 1.2.1 1 

Often bend the neck or keep the neck bend backwardsH'-' 0.92 0.59 1.44 0.72 0.38 1.39 1.2.4 ,3 1.03 0.64 ill .LlJ1 0.74 3.38 1,2,10,12 

Often twist the neck or keep the neck twisted§.t.t.I 1.42 0.95 2.13 1.79 1.21 2.66 1, 2,4 ,9 1.15 0.79 1.65 1.14 0.76 1.71 1,2,11 

Work-related psychosocial ri sk factors 

Psychological demandsH '-1 1.45 1.10 1.91 1.18 1.13 1.58 1.2 1.14 0.90 1.45 1.23 0.91 1.65 

Skill discretion§. t.t.' 1.16 0.87 1.54 1.34 0.99 1.82 1.2 1.06 0.82 1.36 0.96 0.71 1.28 

Coworker support§·'-'-' 1.37 1.13 1.67 1.12 0.95 1.32 1.2 1.30 0.95 1.76 1.07 0.73 1.57 2 

Supervisor support§.t.t.1 1.70 1.30 2.23 1.43 1.02 2.02 1.27 1.02 1.57 0.97 0.74 1.25 

Job satisfaction§.'-'-' 1.20 0.98 1.48 1.1 3 0.85 1.51 1.2 1.19 0.98 1.43 1.12 0.86 1.44 



Table 2: continued 

Absencea,b Low Back Neck-Shouldder-Arm-Hand 

Men Women Men Women 

OR 95% Cl OR 95% Cl OR OR 95%CI 

Work-related physical risk factors' 

Lift loads > 5kg!· t.n 1.26 1.07 1.49 1.24 0.81 1.88 " 
Lift loads >25 kg§.t.t .I 1.05 0.85 1.31 0.99 0.49 2.01 13,14,15 

Flexion/rotation of the upper part of the body§.t.t l Ll1 0.90 LlI 1.65 1.07 2.55 14,2 

Uncomfortable working postures§.t.t 1 1.26 1.02 1.56 1.79 1Jl 2.75 14,2 

Driving a vehicle! 11.! 0.96 12. 0.90 0.40 1.99 14,20,16 

Repeated movements with hands or arms § 1.10 0.85 1.44 0.86 0.53 1.39 21 .10, 5. 6. 23 

Hand-arm vibration! 1.18 0.87 1.60 0.88 0.39 2.00 5. 24, 25. 6. 4 

Often bend the wrist or keep the wrist bended§.tt.I 0.80 0.37 1.73 0.81 0.30 2.22 26. 10, 5. 24, 25. 6.4 , 23. 28 

Often twist the wrist or keep the wrist twisted§.t.t .I 0.88 0.40 Ll.1 2.02 0.88 4.67 26, 10. 5. 24. 25. 6. 4,28 

Squeeze firmly with the hands§ 1.74 1.25 2.42 1.24 0.74 2 07 21 . 28 0 
::r 

~I Working with hands above shoulder level§.t.t.I 1.61 1.08 2.39 1.21 0.77 1.90 21 , 23,28 ro 
'O 

Working with the hands below knee level§.t.t .1 ~ 0.94 ~ 0.89 0.48 1.66 21 . 23. ~ 
CJ) 

Reaching! 1.58 1.08 2.31 0.86 0.48 1M 21. 7.23 

Force exertion with hands! 1.56 1.20 2.02 1.50 1.07 2.11 

Often bend the neck or keep the neck bend forwards§. t.t . I 0.89 0.46 1.72 1.11 0.32 3.81 10, 21.10. 5. 25.6. 28 

Often bend the neck or keep the neck bend backwards§.t.t .I 0.89 0.40 ~ 2.33 0.63 8.66 21 . 10. 5, 24, 25, 23, 28 

Often twist the neck or keep the neck twisted§.t.t.I 1.66 0.77 3.60 1.09 0.42 2.85 10,1121 . 10, 5. 24. 25.6. 4, 28 

Work-related psychosocial risk factors 

Psychological demands§.t.t.1 1.01 0.75 1.36 0.98 0.47 2.06 16 1.23 0.70 ~ 0.56 0.28 1.J2 10. 21.10. 5. 25.6 . 28 

Skill discretion§.t.t.I Ll.1 0.96 1.l.§ 0.70 0.29 1.68 16,13,17,18.20 1.04 Ml 11.§ 0.46 0.21 1.00 21 , 10, 5, 24, 25, 23, 28 

Coworker support§ t.t 1 1.42 1.00 2.03 1.84 0.97 3.47 20 0.48 0.26 0.86 0.92 0.46 il§ 10,1121 , 10, 5, 24, 25,6 , 4, 28 

Supervisor support§.t.t .I 1.11 0.80 1.53 0.89 0.43 1.86 13,19,20 0.86 0.54 ~ Ll.?. 0.79 2.57 28 

Job satisfaction§.t.t .I Ll.1 1.03 1.67 0.72 0.28 lfil 13 12§. 0.88 1.86 2.27 Ul 4.07 10. 23. 28 

' Bold= significant at p=0.05, underline= relevant gender ratio (GR<0.75 or GR>1.33); ' Adjusted for: 1) Work-Home interference, 2) Home-Work interference 3) Twisting the 
neck 4) Bending the neck forwards 5) working above shoulder level 6) force exertion with hands 7) job satisfaction 8) baseline shoulder complaints 9) Baseline neck complaints 
10) Squeeze firmly with the hands 11) bending the wrist 12) Baseline arm-hand complaints 13) Coworker support 14) education15) Flexion/rotation of the upper part of the body 
16) Lift loads > 5kg 17) working days 18) working hours 19) busy home environment 20) baseline low back absence 21) twisting the wrist 23) education 24) working below knee 
level 25) reaching 26) Repeated movements with hands or arms 27) working days 28 Baseline neck-shoulder-arm-hand absence; ' Measured at: §=baseline, t=follow up 1, :j:= 
follow up 2, 1)= follow up 3 
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Sickness absence
Figure 2 shows the relevant GRs for sickness absence. We found no relevant GR

for 8 out of 22 risk factors. The effect of driving vehicles (GR 0.74) and low skill
discretion (GR 0.53) on sickness absence due to low back symptoms was larger for
men than for women. Bending and twisting the upper body (GR 1.48) and working in

uncomfortable postures (GR 1 .42), on the other hand, were larger risk factors for
women. For sickness absence due to neck-shoulder-hand-arm symptoms relevant
gender differences < 0.75 (range GR 0.44-0.71)were found for squeezing (GR 0.71),
working below knee level (GR 0.66), reaching (GR 0.55), twisting the neck (cR 0.65),
high job demands (GR 0.46) and low skill discretion (GR 0.44). For twisting the wrist
(GR 2.31), bending the neck backwards (GR 2.63) and low coworker (GR 1.93) or
supervisor support (GR 1.66) the effect of exposure was larger for women. For low job

satisfaction the results were inconsistent with a GR of 0.55 for the low back, and a GR
of 1 .78 for sickness absence due to neck-shoulder-arm-hand symptoms.

a

Discussion
We expected that women would be more vulnerable, and that the effect of exposure

would generally be larger for women than for men. For musculoskeletal symptoms we
found a relevant gender difference in at least one symptom region for 6 out of 22 risk
factors. Only two of them with women having the higher risk. ln an earlier systematic
revievrlo strong evidence for gender differences was only found for three risk factors,
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Chapter 6

two of them with men having the higher risk. For the remaining risk factors either

inconclusive evidence or no evidence for a difference was concluded. The present

results seem similar, but only for lifting and low back symptoms the results are in the

same direction. ln the review strong evidence was found that women have a higher risk

of neck-shoulder symptoms due to exposure to awkward arm postures, while in the

present study a GR of 0.63 was found for shoulder symptoms. Furthermore, we found

no gender difference in the effect of hand-arm vibration, while in the review it was

concluded that there was strong evidence that men have a higher risk of neck-shoulder

symptoms due to exposure to hand-arm vibration. lf we combine the results of the

present study with the results of the review, there still is strong evidence that the effect

of lifting is larger for men than for women. However, the evidence for a gender

difference in the effect of hand-arm vibration of arm posture becomes inconclusive. For

the remaining risk factors there remains either no evidence for a difference or

inconclusive evidence.

a

aall
o

a

i,fl 'io.

For sickness absence we found a relevant gender difference in 14 out of 22 risk

factors. For six risk factors women had the higher risk, for seven risk factors men had

the higher risk, and for one risk factor the results were inconsistent for the different

symptom regions. The review2o included only two studies on sickness absence, which

makes it hard to compare results. lt should be noted that for sickness absence we

found much more gender differences than for symptoms. This difference seems to be
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Chapter 6

predominantly caused by the psychosocial risk factors. We found no gender differences
in the effect of psychosocial risk factors on symptoms at all, but for sickness absence
we found a relevant gender difference in at least one symptom region for all
psychosocial risk factors. Low (supervisor or coworker) support seemed to have a

larger effect on women, while high demands or low skill discretion seemed to have a
larger effect on men. The results for job satisfaction were ambiguous.

Following the comment by Leino-Arjas2e, we used cut off points of 0.75 and 1.33 to
determine relevant gender differences. This is in contrast to the cut off points used in

the earlier mentioned review2o, namely 0.75 and 1.25. This means that in the present

study it was harder to find a work-related risk factor that implied a larger risk for women
than in the review. We found three GRs between 1.25 and 1.33. For bending the neck
fomrards and neck symptoms a GR of 1.26 was found, for skill discretion and shoulder
symptoms a GR of 1.28 was found, and for coworker support and low back absence a
GR of 1.29 was found. Had these GRs been interpreted as a relevant GR this would
have clouded the present results, since except for supervisor support, they point in a
direction opposite from the GR we considered relevant thus far.

Vice versa, if the cut off points in the review would be altered to 1.33, this would
change the conclusion for the relation between kneeling/squatting and lower extremity
complaints from inconclusive to no evidence for a gender difference. For the remaining
risk factors the review conclusions would not change, because most results were
inconclusive already.

Limitations of the study
A limitation of the study is that both exposure and outcome were based on self-

reports. lf either men or women would have systematically under- or over-reported this
could have biased the results. We asked workers to rate both their exposure and their
symptoms on a four point scale ("never", "occasionally", "often" or "very often" for
exposure and "no, never", "yes, sometimes", "yes, regular", "yes, prolonged" for
symptoms). This poses two possible problems. First, do men and women interpret

these terms in the same way? Man and women have been found to differ in symptom
description. E.g. Ekman et a|.30 found that men and women with chronic heart failure
choose different descriptors of breathlessness when they had to describe their
symptoms. Similarly, Vodopiutz et a|.31 found that men with chest pain described their
pain concretely, while women used a more diffuse description of chest pain. However,
these results only show that women use different words than men; they do not use
more (or less) severe descriptors. Furthermore, exposure reporting might be influenced
by the anxiety about, as well as the experience with a risk factor32. On average, women
seem to be more concerned about health matters33, and therefore could be expected to
over-report their exposure compared to men. This phenomenon was indeed found by
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Hansson et al.3a, but contradicted by Leijon et a1.35. Since the results of these studies

do not consistently show that either men or women over-report their symptoms, we find

it unlikely that our results can be explained completely by a gender difference in
reporting about exposure. Second, women in the Netherlands work part-time more

often than men. Therefore, even when the terms have the same meaning to men and

women, this would still mean that the weekly cumulative work exposure for women in

fact is lower. ln our population about 90% of the men worked at least 5 days per week.

Among women this was only 63%. Therefore, if men and women report equal exposure

the cumulative exposure in men, in fact, may have been higher. This could mean that if

the effect of exposure in men and women was equal, we would find a larger effect for

men. However, since we found no gender difference for the majority of risk factors, this

can not completely explain our results.

For the majority of risk factors we found no relevant gender differences. lf we did

find a difference this more often meant that men had a higher risk. Therefore, our

results can not explain the gender differences in musculoskeletal symptoms, and the

question of what does explain these gender differences remains unanswered. One

possible explanation is that women might simply be more exposed to risk factors than

men. Both at work and at home the division of labor seems to run al least partly along

the gender line, resulting in different jobs and tasks for men and women. This may lead

to different and possibly higher exposure for women. However, gender differences have

also been found between men and women with the same occupational class36, and with

the same tasks37. Furthermore, it was shown that the gender difference in (sickness

absence due to) musculoskeletal symptoms did not disappear after correction for a

wide variety of both physical and psychosocial risk factors at work as well as at home38.

A second possibility is that men and women differ in their pain experience. Because

of the influence of sex hormones3s and the influence of gender role expectanciesao

women have been said to more easily detect and report pain. Furthermore, men and

women have been shown to use different coping strategies when dealing with pain,

which may result in different outcomes. lf women indeed more easily report pain it

could be argued that the gender difference in musculoskeletal pain would be higher for

symptoms than for more objective endpoints. However, Punnet and Herbertl3 showed

that some of the largest gender differences have been found in studies with relatively

restrictive case definitions. lt therefore remains unclear to what extent gender

differences in pain experience can explain the gender differences in musculoskeletal

symptoms.
ln conclusion, as the results show that in many cases men were more vulnerable,

this study could not explain the gender difference in musculoskeletal symptoms among

workers. lt is recommended to perform further studies, both epidemiological and
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laboratory based, to gain more insight into whether gender differences in pain

experience can explain the gender difference in musculoskeletal symptoms.

Main Messages

- Women are not more vulnerable to exposure to work-related risk factors for
musculoskeletal symptoms than men.

- Gender differences in the prevalence of (sickness absence due to) musculoskeletal
pain can not be explained by gender differences in vulnerability to risk factors.

- Gender differences in (pain) reporting behavior may have influenced the results.
However, it remains unclear to what extent gender differences in pain experience
can explain the gender differences in symptoms.

Policy implications

- To resolve gender differences in musculoskeletal symptoms in terms of prevention

the main focus should not solely be on reduction of exposure or the enhancement of
work capacity among female workers.

- More research is needed to examine to what extent gender differences in pain

experience can explain the gender difference in musculoskeletal symptoms.
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Chapter 7

Abstract
Objective: To find out what makes men and women with musculoskeletal complaints
decide to call in sick for work.

Design'. Qualitative, face-to-face interviews with employees on sick leave.

Setting: Two branches of an occupational health service in the Netherlands.

Participants: 16 men and 14 women who had called in sick due to a musculoskeletal
complaint, and expected to be absent from work for at least two weeks.

Resu/fs;
The participants fell into two main groups: those who were off sick because of a

diagnosed medical condition, such as a fracture, and those who were off sick because
of an unidentifiable complaint, such as low back pain. Employees in the former group

called in sick because they were in hospital or because they reckoned that their
condition was too serious to warrant a continuation of work. Employees in the latter
group felt hesitant and insecure and found it hard to judge whether absenteeism was
justified. They decided either to play it safe, and stay off work to prevent the complaints
from worsening, or to seek advice from medical professionals. Their advises did not
include explicit instructions to stay at home, but were usually interpreted as such.
Finally, women, but not men, were likely to call in sick if they felt that their home
situation was being negatively affected by attempts to keep working while suffering
physical complaints.

Conclusion
The decision to call in sick is not taken lightly. Employees with non-specific

disorders base their decision on several factors, including advice from medical
professionals. A factor found only in women was work-home interference.
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Introduction
Sick leave is generally recognized as a major problem in modern society. However,

different groups of employees display quite distinct differences in patterns of sick leave;

for example, younger employees tend to be off sick more often than older employees,

and women more often than menl'2. ln the Netherlands the frequency of sick leave is

also higher for women than for men, though the average duration is equal in both

casest. Similar findings have been recorded in other countriesl'4. However, data on the

average duration of absenteeism are ambiguous2'4. Recent Scandinavian studies

showed that the frequency of sickness 'presenteeism' (i.e. working when sick leave

should be taken) was also greater among women''u. This suggests that the pattern of

absenteeism (i.e. frequent short-term leave, versus infrequent long-term leave) differs

between the genders. This might be caused by differences in the reasons for calling in

sick. Although legally, absenteeism is justified only when a person is unable to perform

his or her usual tasks because of a health problem, previous researchT-tt has shown

that this is not the only determinant factor in the decision to call in sick. Practical issues

such as getting paid, finding a replacement, and the extent to which a person 'wants' to

be off work also play a role. For example, Donders et a|.12 showed that work-family

interference (but not family-work interference) influences the sick leave patterns of both

men and women. However, whereas women attach more importance to private

circumstances (child care, domestic help) when taking sick leave, men pay more

attention to work-related factors (taking work home, support from superiors). Although it

is known that these factors influence the decision to call in sick, it is not clear how they

operate. The aim of this study was therefore to explore how men and women with

musculoskeletal complaints decide to call in sick for work.

Subjects and Methods
The participants were recruited through two branches of an occupational health

service (OHS) in the Netherlands. As a part of the standard procedure, all the

employees received a telephone call from the OHS to confirm their absenteeism two

days after they called in sick. They were asked why they had called in sick and how

long they expected to be absent from work. Those who said that they suffered from a

musculoskeletal complaint and that they would probably be absent for at least two

weeks were asked to participate in the study. Forty-nine agreed to have information

about the study sent to their home address, 30 of them (16 men and 14 women) agreed

to be interviewed (see Table 1 for data on the participants).

The participants were interviewed at their home, except for one who, upon request,

was interviewed at a workplace conference room. They were interviewed alone, except

for three cases, when another person was present (spouse (n=1), young children (n=1),

son/translator (n=1)). The interviews were open-ended and conducted with an interview

guide. They lasted 45-90 minutes. The interview was geared to allowing the
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participants to speak freely about their reasons for being off sick. Each interview
opened with the question "Why did you call in sick for work?". Possible follow-up
questions/prompts were: "Were there additional factors that caused you to call in sick?";
"Describe your work at the time you called in sick"; and "Describe your personal life at
the time you called in sick". After the interview, the participants completed a short
questionnaire on socio-demographics. The interviews were recorded and a verbatim
transcript was made. Unfortunately, in two interviews the quality of the tape was too
poor to make a transcript.

Table 1: general data on the participants

Men

1n=16)

Women
(n=14)

Age (years) Mean

Range

Complaint region Shoulder/neck

Hand/arm

Back
Leg/foot

Several regions

Nature of mmplaint Specific disorders

Non-speciflc disorders

Duration of complaint prior to absenteeism 0 days
<1 week

1 week-6 months

6-12 months
>'12 months

34.1 41.0

22.4-50.8 21.0-52.9

83
10
210
41
10

70
914

54
01
36
22
61

The interviewer (WH) conducted the analyses according to the constant comparison
method13. First, the 10 most informative interviews were selected on the basis of the
impression gained by the interviewer. These were then open-coded to identify themes.
lnterviews were read and reread several times to ensure that all the themes were
identified. Similar themes were grouped into categories, and preliminary conclusions
were discussed with a second member of the research team (MW). Then, a second set
of interviews was read during which conscious efforts were made to detect further
examples of the identified themes, new themes, and contradictions to the identified
themes. After analyzing the second set of interviews, the themes and conclusions were
updated and again discussed with the second team member. The final set of interviews
was then used to either confirm or question the results.

Results
Two groups of employees emerged, each with a different decision-making process:

those who were off sick because of a diagnosed medical condition, such as a fracture
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(specific disorders), and those who were off sick because of an unidentifiable complaint

(non-specific disorders), e.g. low back pain.

Box '1: Specific disorders

Sureerv

Man (32) has had knee complaints for a year, but has not been off sick until now. Reason for

absenteeism: knee surgery.

I had an operation on the fourteenth. And well, l've had surgery before, and in my experience,

when they start messing with your bones, you're in a fair amount of pain for at least a couple of

weeks. So, I thought, I'm just going to stay off work and give my leg some rest. I have to walk with

crutches for two weeks anyhow, and crutches at work, that's not much good.

Complaint too serious

Man (40), off sick due to a ruptured Achilles tendon

l've been forbidden from putting any weight on my leg for the first two weeks. l'm walking with

crutches, and I usually have to walk a lot at work, so that's no use. I was emphatically told not to

use my leg too much. And, if I walk with crutches, and I fall, the tendon will rupture again. So Ijust

have to get some rest.

Specific disorders
For participants with specific disorders the decision to call in sick was easily made,

and based on only a few factors. They were absent from work either because they were

in hospital, or because they rated their disorder too serious to continue work. The latter

was sometimes influenced by advice from medical professionals, or by previous

experience ofthe consequences of surgery (Box 1).

Box 2: lnsecurity

Judqinq complaints

Woman (49), comptaints for 9 months. Has continued working until now. Considers herself

incapable of judging whether she should call in sick. Feels fhls has aggravated her complaints.

When you have'flu, you stay at home. But symptoms that can't be seen on the outside, that's

when I find it hard to take a decision. Maybe I should have acted sooner. I find it difficult, taking that

decision.

Views from others
Woman (41) has had back complaints for 9 months.

You don't need to stay in bed all day, you have to keep moving. And then you run into

someone from work, and you think, maybe they think "Well, she's able to do that". lt's just an idea

you get, you know what I mean. After all, people talk.

Man (22) has had shoulder complaints for 6 months and has been off work with the same

complaints before.

When I want to go out I just go, but, well, then people say you can go to work as well. When I

go out I wear a sling, purely to show the outside world: "He's got something is wrong with his

shoulder, so watch out."
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Non-specific disorders
lnsecurity

Employees with non-specific disorders wrestled with the decision to call in sick. The
fact that their complaints were often not visible to others and that no diagnosis had
been drawn made them feel insecure (Box 2). These participants indicated that the
main reason for their absenteeism was the imbalance between (physical) work
demands and reduced physical capacity. However, they found it difficult to judge their
symptoms. Considerations ranged from whether they were serious enough to call in
sick, up to whether they might get worse through continuation of work. ln addition, they
were afraid that friends/family/neighbors would see them as 'skivers' if they were off
work but still able to walk around without visible discomfort.

Two strategies for coping with insecurity emerged: (1) play it safe, and (2) seek
advice (Box 3). The first strategy was usually chosen because there was no diagnosis
or prognosis for the complaints; it was believed that staying off work would prevent the
complaints from worsening. The reason for choosing this strategy was that the sufferer
had worked with the same symptoms in the past, and they had not diminished (Box 3).

Box 3: Strategies

Plav it safe
Man (29) has had wrist complaints for 2 years. Hasn't yet called in sick.

l'm trying hard to fight it. lt takes so much energy, I just can't handle it anymore. Last time I

thought 'just keep going', but this time, I felt I shouldn't be doing that anymore. This time I first want
to make sure it gets a bit better, and get some straight answers. I want to know what the problem is,

if anything's been damaged, if I can keep working like this. I first want to find out what it is and how
serious it is-

Seekinq advice
Woman (49), complaints for g months. Has continued working until now. Considers herself
incapable of judging whether to call in sick. Feels this has aggravated her complaints

Six weeks ago my physiotherapist said how are things at work? I told him not good. Well, he
said, then you'll have to stay home for a while and see whether it gets a bit better instead of worse.
And that's what I told them at work. At least I could then tell my boss that my physiotherapist doesn't
understand why l'm still working.

Man (44) has had neck complaints for 10 months. Has always continued working.
l've called in sick now because my physiotherapist gave me an ear-bashing. Are you still

working? Nobody told me to call in sick. They just told me not to use my arm too much. Well, I

reckon that if I can't use my arm, I have to stay at home.

Employees who adopted the second strategy believed that they did not have
enough expertise to decide whether they needed to stay off work. They therefore
(un)consciously sought advice from medical professionals such as their GP or
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physiotherapist. The aim was twofold: (1) to help them decide on the seriousness of the

complaint in relation to their work, and (2) to legitimize their absenteeism to their

employer and their friends. According to the participants, medical professionals hardly

ever instructed them explicitly to call in sick, but advised them to rest or to avoid over-

exerting their arm/leg/back. Such advice was regarded as highly significant, because it

came from experts. The employees concluded that in order to obey to these experts,

they needed to call in sick. Advice from other sources, such as friends and family, was

rarely sought. Spontaneous advice was appreciated, because it showed general

interest, but was not pursued. The rationale was that this advice was given by people

who were incompetent and should therefore stay out of it. Advice from friends and

family was therefore usually ignored, while advice from medical experts directly

influenced and legitimized the absenteeism, even if it did not include explicit

instructions to stay off work.

Private life

Women with small children reported that they were more likely to call in sick if the

combination of work and symptoms was having a negative effect on their private life

(Box 4). They did not mind working while suffering pain or discomfort, but if it proved so

draining that they had no energy left for their domestic tasks, they found it self-evident

that they needed to change the situation. They felt that at work someone else could,

and would, fill in for them, while at home they were ultimately responsible and could not

be missed. Consequently, these women decided to call in sick for work.

Box 4: private life

Woman (41), back complaints for 9 months. Feels that working with back complaints rs causrng so

many problems that it is hard to do anything at home.

Calling in sick is difficult enough. Will I or won't l? I always just kept going until the work

caused so much discomfort that I had no energy left when I came home. That's when you start

thinking "What am I doing?" I have a family at home that needs taking care of, and I feel it's

important to be there for them. I don't want to be incapable of doing anything at home just because I

want to keep working. That's not what it's about.

Discussion
The results indicate that the decision to call in sick for work is not taken lightly.

Employees with non-specific disorders base their decision on several factors. One

factor that was found in women alone was work-home interference. The double

workload of women has often been associated with better health, but is usually

mentioned in the light of the higher prevalence of complaints in womenla-l8. Work-family

interference has also been shown to affect sick leave (through percelved health)12. Our

results indicate that work-home interference is indeed a factor in absenteeism, but only
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for women, and that this is influenced by the responsibility women feel towards the
home.

Our results corroborate those of Hansson et al.1e, who found that for persons with
new (diagnosed) spinal related pain (SRP) all that mattered when deciding to call in

sick for work was the disorder. Persons with longterm (undiagnosed) SRP tried to
strike a balance between the factors that prompted them to keep working and those
that prompted them to call in sick. Their strategy was to call in sick in order to get a
diagnosis, re-adjust the work arrangements, and to recover from their complaints. This
approach closely resembles our 'play it safe' strategy. Our 'advice-seeking' strategy
was not, however, found by Hansson et al1e. lnsecurity about whether absenteeism was
justified made workers with non-specific disorders seek advice from medical
professionals. This advice seldom answered the dilemma of whether or not to call in
sick. However, the general advice to take rest, was interpreted as instructions to stay at
home. Hussey et a1.20 found that GPs experience a similar quandary when deciding
whether to issue a doctor's certificate if the patient has no objective clinical diagnosis.
ln the Netherlands employees do not need a doctor's certificate to stay off work, so
GPs are not forced to take a decision on the matter. This may allow them to evade the
issue altogether, and offer non-specific advice. The incidence of potentially work-
related ailments is, however, high and musculoskeletal complaints are the primary

reason for work-related visits to a GP21. Hence, the influence of the GP on absenteeism
may be fairly high. This suggests that GPs may need more training on work-related
matters in order to be able to give appropriate advice. At the same time, however, GPs
should be aware that non-specific advice is not interpreted as such, and that they do
directly influence sick leave. Their advice should therefore be more explicit. When a GP

means, "take rest, but keep working" he should say so.

What is already known on this topic

- There are distinct differences in reasons for sick leave between groups of workers.

- Other factors besides health problems play a role when deciding to call in sick.

What this study adds

- Workers with non-specific disorders are insecure about whether they are too sick to
work.

- Two strategies are adopted when deciding to call in sick for work: (1) play it safe
(2) seek advice.

- Non-specific advice from medical professionals is interpreted as advice to stay off
work and thus influences sick leave.

- Women are more likely to call in sick if working with complaints has too many
consequences for the home situation.
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The main objective of this thesis was to explore to what extent gender differences in
the risk of (sickness absence due to) musculoskeletal symptoms can be explained by
differences in (work-related) exposures differences. Furthermore, based on interviews
with absent workers, the process that leads to the decision to call in sick for work was
explored, and gender differences in this decision process were described. ln this final
chapter a summary of the results will be given, and discussed in a broader perspective.
At the end of the chapter an overall conclusion and recommendations will be given.

Summary of the results
ln the chapters 2-4 gender differences in the exposure to (work-related) risk factors

were examined. Given the gender differences in symptoms it was expected that
exposure to risk factors for neck and upper extremity symptoms would be higher for
women, while exposure to risk factors for back pain would be about equal for men and
women. Chapter 2 describes the exposure of men and women with the same job title to
work-related risk factors. For most risk factors gender differences in exposure were
found, but the direction of this difference was depended on the type of work performed.
While among desk workers women indeed reported more exposures to risk factors for
neck and upper extremity problems, among assembly workers men often reported
higher exposures. Male assembly workers reported more exposure to physical risk
factors for back symptoms, while among desk workers exposure was sometimes higher
for women. ln chapter 3 differences in exposure to awkward postures between men
and women performing the same task were examined. The results show that there
were no gender differences in the duration or frequency of exposure to postural risk
factors, although it seemed as if men and women had slightly different exposure
patterns. ln chapter 4 it was examined whether gender differences in musculoskeletal
symptoms, as well as absenteeism, could be explained by gender differences in socio-
demographic variables, exposures at work and in private life. Given the gender
segregation of the labor market and the gender division in household chores, with the
corresponding gender differences in exposures, it was expected that after correction,
the odds ratio for neck and upper extremity symptoms would diminish, while for back
symptoms there would be no change or the odds might become larger for men.

Surprisingly, however, neither for neck and upper extremity symptoms, nor for back
symptoms the gender difference in musculoskeletal symptoms changed after
correction. All in all, based on the results of the chapters 2-4, the conclusion is that
gender differences in (sickness absenteeism due to) upper extremity musculoskeletal
symptoms are most likely not solely caused by differences in exposure to (work-related)
risk factors.

Chapter 5 and 6 describe differences between men and women in the effect of
work-related exposures. ln chapter 5 a literature review was conducted, while in

chapter 6 gender differences in the effect of exposure were examined using SMASH
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data. Both studies showed gender differences in the effect of exposure for some risk

factors. When the results of these chapters are combined, only for the relation between

lifting and back complaints evidence of a gender difference was found, with men having

a higher risk. For the relation between job demands and job control and neck-shoulder

symptoms, and for the relation between social support and both neck-shoulder and

arm-hand symptoms no evidence for a gender difference was found, while for the

remaining risk factors there was inconclusive evidence. Altogether the combined results

of chapter 5 and 6 show that there is hardly any evidence for gender differences in the

effect of work-related exposures, and that women are probably not more vulnerable for

exposure. Gender differences in the effect of exposure to work-related risk factors

therefore do not explain the female excess in musculoskeletal symptoms.

ln chapter 7 a qualitative approach was used to explore how workers make the step

from having complaints (but working at the same time) to being absent from work. lt
appeared that both male and female workers weigh several factors when deciding to

call in sick for work, and that especially workers with non-specific complaints are

insecure about whether their sickness absenteeism is justified. The same factors were

found to be of influence for men and women, except for work-home interference, which

only seemed to be of influence for women.

Comparison with literature
ln chapter 1 several hypotheses are introduced that might explain the gender

differences in musculoskeletal symptoms. The first hypothesis is the exposure

hypothesis, which coincides with the first two boxes in model 1a ('situation'and
'performance'). Differences in work situation are often believed to explain part of the

gender difference in musculoskeletal symptoms. To a large extent the labor market is

still gender segregated. Statistics Netherlands showed that in 2004, especially for low-

level and medium-level occupations, there still are many occupations that are solely

held by men or woment. A pattern that has been consistently found for many years,'

and in many countries (".g. t-'). Construction, truck driving, and engineering are typical

male professions, while women more often hold clerical and caring occupations. This

also seems to have implications for the physical and psychosocial load workers are

exposed to. Male occupations are predominantly physically heavy and characterized by

exposures to risk factors such as manual material handling, while typical exposures in

female occupations are repetitive movements, sitting work, and low autonomys-".

Differences in work performance are another possible source of gender differences

in exposures to work-related risk factors. Several authors have investigated gender

differences in exposures within jobs, and the results show that when men and women

are employed in the same job, they still have different tasks4'10'12-16 , and because of

that different exposures. Again, men are more often exposed to tasks that require more

physical strength, while women perform the more repetitive taskso'12-'5. These results
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are in agreement with the results of chapter 2, where it is found that especially among
desk workers women are more often exposed to risk factors for upper extremity
symptoms, while among assembly workers men are more exposed to risk factors for
back symptoms. Furthermore, gender differences in exposures to work-related risk
factors may occur due to gender differences in task performance. When task
performance of men and women was studied in a laboratory situation, they were found
to perform the same task differently, resulting in differences in externallT'21 as well as
internal exposure 2o-". However, when task performance was studied at the work place
(e.9. with video recordings) no significant differences in external exposure were
found26'27. This is in agreement with the results of chapter 3, where no significant
gender differences in exposure to awkward postures were found among men and
women with the same tasks. lt thus seems as if men and women perform specific
isolated tasks in a slightly different way, but in the larger picture of 'a days work' these
d ifferences disappear.

Hence, there are indications that there are gender differences in exposure to risk
factors due to the gender difference in the labor market, and to a lesser extent due to
gender differences in tasks and task performance. These differences in exposure to
risk factors are often believed to explain the gender difference in short term and long
term musculoskeletal consequences (among which symptoms) to a large extent.
However, so far, this hypothesis had not been tested. lt is therefore surprising to see
that the results of chapter 4 show that gender differences in musculoskeletal symptoms
could not be explained by (work-related) exposures.

The second hypothesis that was introduced was the vulnerability hypothesis. As
shown in the model in chapter 1 sickness absenteeism (due to musculoskeletal
complaints) is not only caused by health complaints, but more factors are of influence.
Women have more complaints than men, which seems to indicate that the need to be

absent might also be higher for women than for men. However, the need to be absent
is based on two factors, (1) the (seriousness of the) complaint, and (2) the work
situation. Therefore, the proposition that women have a higher need to be absent is

only true when two additional conditions are met. First that the seriousness of the
complaints is equal for men and women, and second that work situation is also equal.
However, women generally make more use of health care for their complaints, which
may indicate that the complaints of women are more serious, or al least perceived as
more serious. On the other hand, based on a literature review, Vinke et al28 conclude
that men more often have serious complaints, such as fractures, which are associated
with operations and hospitalization, causing a higher need for absenteeism. ln addition,
working situations are not equal for men and women. As stated before, men and

women have different occupations, and men tend to occupy the more physically

strenuous jobs. Therefore, even when a man and a woman have the same complaint, it
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might be more difficult for a man to work with this complaint, and the need to be absent

might be higher for men. All in all this means that, although the higher prevalence of

complaints in women indicates a higher need for absenteeism, the reality might be

more complicated, and the gender difference in need for absenteeism might be smaller

than expected.

Furthermore, the gender difference in the prevalence of complaints seems to be

larger than the gender difference in the prevalence of absenteeism (chapter 6, table 1).

Presenteeism, defined as going to work while the complaints are valued as too serious

to work with, also seems to be higher for women than for men2e'30, indicating that the

opportunity and/or desire for absenteeism are also different for men and women. The

opportunity for absenteeism is determined by formal and informal regulations regarding

absenteeism. ln the Netherlands, issues as getting paid when sick are often arranged

in collective labor agreements. Therefore, for the majority of workers there are no major

differences between men and women in formal regulations. However, De Rijk et al31

examined gender differences in return to work, and showed that the work situation was

different for men and women, women were more often temporarily employed and less

often had an executive function. This was found to be the main factor to explain the

gender differences in return to work. Furthermore, informal regulations also seem to

differ between men and women. Men are more stimulated by their occupational

physician to return to work28, while women more often received an advise regarding

return to work from their general practitioner (GP). Unfortunately, it was not examined

whether the GP advised them to return or to remain sick31. ln addition, attitudes from

the social environment (friends/family) also seemed to differ between men and women.

Men more often thought that the social environment estimated it as important that they

returned to work. This might cause men to be more prone to return to work, but the

results from de Rijk et al31 show that this was not the case. These results, however, all

concern the decision to return to work, and not the decision to be absent from work.

Although factors that influence the decision to start sickness absenteeism may

resemble the factors that influence the opportunity to return to work, they are not

necessary the same. Unfortunately, research on factors that constitute the opportunity

to be absent for work is scarce, and not aimed at explaining gender differences.

Women often take up the majority of the household work, and combine this with a

(parttime) job. lt has therefore been argued that women experience the housework as

their main responsibility, and the paid job as additional. This should cause women to

experience less work commitment than men. This lower motivation for women to

perform paid work (which is associated with the deslre to be absent), could be one of

the factors that influence the higher absenteeism of women. However, in their study on

return to work, De Rijk et al31 found that the motivation to work did not differ between

men and women. Furthermore, studies on sickness presenteeism2e'3o also show higher
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frequencies for women, which indicates that women in fact have a high motivation to
work. However, the desire to be absent does not only depend on work commitment.
Recently Hansson et al32 described how men and women with musculoskeletal
complaints decide to call in sick for work, and found that women with undiagnosed
spinal pain sometimes used their absenteeism as a way to force their employer to
change their working conditions. This shows that the deslre for absenteeism can also
be caused by different factors in men and women. Women desired to be absent in
order to put pressure on their employer, but men did not feel such a desire. ln chapter 7

we found that, although the decision to call in sick for work was mainly based on the
imbalance between work demands and physical capacity, for women work-home
interference also played a role. Work-home interference (WHl), and home-work
interference (HWl) are caused by the fact that workers have to combine their work
duties with their duties in private life. Since the majority of tasks regarding household
and childcare are still performed by women, this so-called double workload and the
associated WHI/ HWI have often been mentioned in light of the higher complaint level

of women, but has seldom been investigated in relation to sickness absenteeism
before.33. Donders et al33 showed that WHI influenced absenteeism, through perceived

health complaints, both in men and in women. Our results showed that the fact that
WHI influenced the decision to call in sick for work was mainly due to the fact that
women feel a high level of responsibility towards the housework. They felt responsible
towards their work (indicated by the fact that they kept working while having
complaints), but when they could no longer combine work and home duties and felt like
they needed to choose between the two, they choose for the home responsibilities,
since they felt they could not be replaced there.

Limitations of the study
Study on Musculoskeletal disorders, Absenteeism Stress and Health (SMASH) was

one of the first studies to longitudinally examine the effect of exposure to physical as
well as psychosocial risk factors on the development of musculoskeletal symptoms.
However, in order to study such relations several choices have been made, which may
have influenced the results.

First of all, because of the criteria used while selecting the population, selection bias
may have occurred: to facilitate the follow-up measurements only companies where the
workforce was relatively stable were eligible for participation in the study, and only
workers who worked in their present job for at least one year and worked more than 20
hours per week could participate. This, however, may have strengthened the healthy
worker effect. Workers who have complaints, may be more prone to change jobs, or to
work less hours a week. Therefore, the effect of exposure on the development of
symptoms may appear to be smaller than it in fact is. Furthermore, women more often
work part{ime, with a substantial number of women working less than 20 hours per

128



Chapter 8

week34. Therefore, a relatively large proportion of female workers may have been

excluded. Reasons for working parttime may differ, but one reason why women may

work parttime is that they cannot combine their work and home responsibilities, this

would mean that in the SMASH population a relatively strong population of female

workers is represented, and the healthy worker effect may have been larger in women

than in men, which may have disguised the gender differences.

Selection bias may also have occurred due to the fact that, in order to make the

video observations possible, workers in occupations with strongly varying work tasks,

or work places could not participate in the study. Because of this a number of

occupations that are often held by men (such as construction and transport) or women

(such as nursing) were not represented in our population, meaning that our population

worked in relatively gender integrated occupations. On the one hand, this means that

the exposure differences between men and women in this population are relatively

small, which may explain why they do not explain gender differences in the prevalence

of symptoms. On the other hand, considering the results of Leijon et a135, who found

that sickness absenteeism due to musculoskeletal symptoms is higher in gender

segregated than in gender integrated professions, this may mean that in our population

the gender difference in sickness absenteeism may have appeared smaller than in the

working population as a whole.

A further limitation of the present study is that the results of the chapters 2, 4 and 6

are based on self-reports. Although self-reports are widely used in large

epidemiological studies, they are not considered to be the most precise and accurate

measurements36, since they are prone to several forms of bias. ln the present study the

use of self-reports may have been specifically problematic, since the various forms of

bias may be linked to the gender factor. lf either men or women would systematically

differ in the way they experience (information bias), remember (recall bias), or report

(reporting bias) their exposure or their symptoms this may not only influence the

results, but may in fact be an explanation for the gender difference in the prevalence of

musculoskeletal symptoms. ln chapter 3 both self-reported and observed exposures

were used, and the results showed that when higher exposures (duration and/or

frequency) were observed for women compared to men, women also reported higher

exposures. However, both men and women reported exposure more often than it was

observed, and the difference between observed and reported exposure seemed larger

for women than for men. A number of studies compared self-reported exposure with

objective measures. The results showed that persons with complaints (more often

women) tend to rate their exposure higher than persons without complaints26'37'38.

However, these results have been contradicted in other studies3e'4o. Only few studies

directly compared self-reports of exposures between the genders. When questionnaires

were compared with an interview, no gender difference was found3s, but when
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questionnaires were compared with direct measurements, women over-reported
exposure compared to men37. Although the results of these studies are not consistent
as to whether self-reported data are influenced by gender, the results of chapter 3
indicate that at least in our population both men and women tended to over-report their
exposure, and that this was probably slightly higher in women than in men.

The second problem with self-reports, namely over-reporting of symptoms, is more

difficult to solve. Women do not only report more musculoskeletal symptoms, but they

tend to report more complaints in general. They therefore are the most likely gender to

be over-reporting. However, the problem is that it is very difficult to objectively measure
pain, and therefore it is almost impossible to distinguish between feeling pain and
reporting pain. Many laboratory studies have been performed to examine gender

differences in pain perception. lndependent of the exact stimulus (e.9. thermal stimuli
(hot and cold)a143, electrocutaneous stimulationaa, and pressure ou; women were found

to have a lower pain threshold (the moment one indicates that the stimulus causes
pain) as well as a lower pain tolerance (the moment one indicates that the pain is no

longer sustainable)au. However, only one study was found that used an objective
measure as an indicator of pain. Ellermeier and Westphalas used pupil reactions to

measure pain intensity resulting from a high-pressure stimulus. Pupil reactions are
related to pain, but are unlikely to be biased by attitude or culture, and therefore are

considered to be an objective measure of pain. Their results showed that women did

not only report more pain, but also showed more pupil dilation. This indicates that part

of the gender difference in pain is due to the fact that women indeed feel more pain.

However, reporting of pain also seems to be influenced by social expectations.
Robinson and colleagues have examined the influence of gender role expectations
(GREP) on pain. They found that women are viewed to be more willing to report painaT,

and that ,while women have a lower pain threshold, tolerance and temporal summation

of pain, this could be (partly) explained by GREPas. It was also shown that pain rating

behavior could be influenced, and that when a gender specific expectation of pain

tolerance was given before the test, there no longer was a significant gender
differences in pain toleranceae. Combined with the results of Ellermeier and Westphalas

this shows that women do not only detect pain at an earlier stage, but are also more

willing to report a stimulus as being painful. For our study this implies that women
probably indeed experienced more pain, but were also more prone to report pain.

Therefore, women have at least slightly over-reported their pain compared to men.

A limitation of the interviews is that only workers who were absent, and expected

their absenteeism to last for a few weeks, were interviewed. Workers who had

considered to be absent, but in the end decided to keep working, and workers who
indicated that their absenteeism would only last for a few days were not interviewed.
This means that we only explored part of the decision-making process regarding work
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absenteeism. However, for most of the workers in our populations the decision to call in

sick for work was not made instantaneously, but the result of a constant weighing of

factors that influence the decision to call in sick. lt is therefore believed that the results

of chapter 7 give a good indication of how the decision making process of sickness

absenteeism takes place, although the factors that we describe are not necessarily an

exhaustive list of factors that influence this decision.

Implications
Since, contrarily to our expectations, gender differences in (sickness absenteeism

due to) upper extremity musculoskeletal symptoms could not solely be explained by

differences in the exposure to, or the effects of exposure to (work-related) risk factors,

alternate explanations should be explored. Differences in pain experience (both feeling

and reporting) could be of more importance when explaining gender differences in

musculoskeletal pain than expected in advance. This raises several questions. Firstly

whether this is a problem, and secondly whether this can or needs to be solved. ln our

questionnaire it was asked whether workers had experienced pain or discomfort in the

past 12 months. lt was not asked whether this pain or discomfort had any

consequences. lf women detect or report pain at an earlier moment than men do, it can

be expected that upon request women would indeed more often answer 'yes' to this

question. However, as long as they merely detect that something is going on, but do

not put any consequences to this, like restricted home or work activities, or increased

medical consumption, this might not be a problem at all. Many musculoskeletal

complaints are non-specific, meaning that upon examination no physical damage to

structures can be found. This also implies that there often is no need for restriction of

activities. ln fact performing normal activities, while having pain is the core concept of

the graded activity therapy, which has been shown to reduce sickness absenteeism in

workers with low back pain50'51. ln table 1 of chapter 6 it is shown that equal

percentages of men and women report pain or discomfort in the back region, but

women report about twice as many neck, shoulder and arm-hand problems. lf this is

due to gender differences in pain experience, it could be hypothesized that for pain with

consequences this gender difference would lessen. Table 1 also shows that for

sickness absenteeism, the only measure of pain with consequences in our study, the

gender difference indeed declined. Women actually were less often absent for work

due to back problems, and for neck-shoulder-arm-hand absenteeism the gender

difference declined from twice as often to less than 1.5 times as often. This seems to

indicate that there is at least some truth in our hypothesis, but it should be kept in mind

that there is a big step between having complaints and being absent for work. The

hypothesis that gender differences in musculoskeletal problems are the largest for

complaints, smaller for complaints with consequences, and the smallest for sickness

absenteeism was tested in a population of about 1500 office workers, 50% of whom
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were female (PROMO study). ln this study three categories of pain could be
distinguished: pain, pain with consequences (such as restricted activities, and medical
consumption), and sickness absenteeism. The preliminary results from this study
(personal communication) showed that prevalence as well as the incidence of neck-
shoulder symptoms, and arm-wristhand symptoms was found to be higher among
women for all outcome measures (range gender ratio 1.25 -4.5), indicating that women
put as much consequences to their pain as men do. Wijnhoven et al52 also found higher
prevalences of pain with consequences for women, and found that this difference
decreased when examined in a population with complaints compared to the general
population. For the neck, shoulder and higher back the gender difference in prevalence

seemed to disappear almost completely. This implies that gender differences in

musculoskeletal pain with consequences are largely due to differences in general
prevalence, and women do not experience more or less consequences as a result of
their pain. lt thus seems that women feel/report more pain than men, but put just as
many consequences to this perceived pain as men. And, although pain without
consequences might be considered to only be problematic for the individual, pain with
consequences could be considered a problem for society as a whole. Therefore, it

should be attempted to resolve these gender differences in pain.

Gender differences in the perception of pain are probably to a substantial extent
caused by biological differences between men and women. lt is beyond of the scope of
this thesis to extensively discuss the relation between gender-related biological
differences and pain, but it seems to be related to hormonal differences between men
and women, and has an effect both in the central nervous system as well as in the
peripheral nervous system. Furthermore, men and women seem to have different
nocioceptive receptors, and process pain in a different way46'53-55. Biological differences
in pain perception are probably hard to influence, and for the near future the emphasis
should therefore, most likely be on resolving gender differences in pain reporting, and
minimizing the consequences of pain. Although it has been suggested that one day
pain killing drugs may be developed that take into account biological differences
between men and women, and work solely, or better, in men or womentt.

Gender differences in reporting of pain, are to a large extent caused by social
differences between men and women, and originate at an early age. ln modern western
societies boys and girls are, or at least have been, raised differently, and are learned
different values regarding the expression of pain. While boys are taught not to show
pain and emotions ('big boys don't cry'), girls might be even encouraged to show
emotions associated with pain, causing them to be more inclined to report painaT'48'56.

Gender difference in pain reporting behavior therefore seem to be acquired habits that
might be broken again. As said before, it has been shown that GREP influence pain
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reporting, and that GREP in its turn can be influenced as well4e. Furthermore, men and

women have been found to use different coping strategies for dealing with pain. When

the literature on gender, pain and coping was reviewedsa it was found that men and

women use different coping strategies when dealing with pain. Women used a larger

variety of coping strategies than men. While women relied on active behavioral and

cognitive coping, avoidance, emotion-focused coping, seeking support, relaxation and

distraction, men relied on problem-focused strategies, talking problems down, denial,

looking at the bright side of life and tension reducing activities such as alcohol

consumption, smoking and drugs abuse. Keogh and colleagues4l'42'57 examined the

effect of different coping strategies on the perception of pain and found that when men

used a sensory focused coping strategy they felt less pain, while for women the pain

perception did not changea2'57. When instructed to use an emotion-focused strategy the
pain perception for women in fact got worsea2. They furthermore found that when

instructed to use an acceptance-based coping strategy this resulted in lower pain

reporting, for sensory pain (described in words like throbbing/shooting), but for affective

(descriptions as sickening, fearful) pain this was only true for women''. lt thus seems

that men and women use different coping strategies and that, especially the emotion

focusing strategy women use does not benefit their pain experience. The results from

Keoch etal41'42'57 furthermore showed that coping strategies can be influenced, and that

this in its turn can lead to a reduction of pain, especially in women. This combined with

the results of Thastum et af1'42'57'58, who found that coping strategies in children are

related to the coping strategies of their parents, indicate that changing the way women

cope with pain may have a large influence on the pain perception now, of women of the
present generation and those of future generations.

Conclusion
ln chapter 1 several hypotheses were introduced that might explain the gender

differences in musculoskeletal symptoms. The first hypothesis is the exposure

hypothesis, which was examined in the chapters 2-4. Based on the results of these

chapters it can be concluded that gender differences in (sickness absenteeism due to)

musculoskeletal pain, are most likely not solely caused by gender differences in (work-

related) exposures. The gender segregation of the labor market seems to be of
influence, but gender differences in tasks, or task performance have only little

explanatory value. The second hypothesis, the vulnerability hypothesis, was examined

in the chapters 5 and 6. The conclusion of these chapters is that women are not more

vulnerable for the effect of exposure to work-related risk factors than men. Based on

the literature, it was concluded that that biological differences between men and

women, might explain why women generally experience more pain. Furthermore,

differences between men and women in social values might explain why women more

often report pain, and have different coping strategies for dealing with pain. lnfluencing
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these coping strategies seems possible, and might have a beneficial effect on the pain

perception of women. However, it should be noted that the differences between men

and women in social values might already be changing. ln the past century, society has

changed from a almost strictly gender segregated world where men worked and

women stayed at home, into a society where men and women are more and more

equal. Nowadays men and women both have paid jobs outside of the house, and seem

to have more and more equal life styles. Results from cancer research have shown that

with more equal life styles (e.9. smoking) gender difference in disease prevalence also

became more equalss. Although for the prevalence of cancer this did not benefit the

women, for musculoskeletal symptoms this might resolve part of the problem.

Recommendations

- Epidemiological studies focusing on work-related risk factors should continue to

include both male and female workers in their populations. However, researchers

should be aware that gender should not be a priori treated as a confounder. More
gender sensitive analyses might be needed, since gender can also be an effect

modifier, interact with other potential confounders, as well as act as a proxi for other

factors related to musculoskeletal symptoms.

- lt is recommended to perform further research, both epidemiological studies and

laboratory based experimental studies, to examine to what extent gender

differences in pain perception as well as pain reporting can explain the gender

difference in musculoskeletal symptoms.

- lt should be determined to what extent gender differences in patterns of exposure to

work-related risk factors, in which intensity, duration and frequency are combined,

influence the gender difference in musculoskeletal symptoms.

- Research should not only focus on which factors are related to absenteeism, but

more, especially qualitative, studies should be performed that explore the process

by which workers decide to call in sick for work, and (not) to return to work. lnsight in

these processes would allow the occupational physician to give absent workers

more specific guidance.

- To resolve, and prevent gender differences in musculoskeletal symptoms the focus

should not primarily be on the reduction of exposure among women, but broader

social issues, such as coping behavior, should be addressed.

- To prevent the occurrence and/or recurrence of musculoskeletal symptoms

interventions often aim at the reduction of exposure to work-related risk factors. No

specific attention to the presumably weaker sex (i.e. women) is justified. The focus

should rather be on those working situations that cause high exposures among

workers in general.

- Employers should be aware that especially female workers attempt to balance work

and home responsibilities, and that this influences absenteeism. To prevent
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sickness absence, and corresponding costs for the company, employers should

therefore try to offer flexible working arrangements in order to facilitate this balance.

- Considering the limitations of the SMASH study it should be examined whether the

results of the current study also hold in a different, more gender segregated working
population.
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ln spite of their longer life expectancy women generally report more health
complaints, and make more use of medical care for health problems, especially for
relatively minor and subjective complaints. One of the conditions that is more prevalent
among women than among men are musculoskeletal symptoms. Musculoskeletal
symptoms are, in general, one of the most prevalent causes of pain and discomfort,
with about 7SYo of the Dutch population suffering from these complaints on a yearly
base. When gender differences in musculoskeletal symptoms are reviewed it is found
that, especially for the neck and upper extremities, women report more symptoms, and
are more often absent from work because of these symptoms. A phenomenon that is
not only found in the Netherlands but seems to be a worldwide problem. Although
musculoskeletal symptoms are multifactoral in origin a large role is played by exposure
to both physical and psychosocial risk factors in the work place. The main objective of
this thesis is therefore to find out to which extent gender differences in the risk
(sickness absence due to) musculoskeletal symptoms can be explained by differences
in (work-related) exposures.

ln chapter 2 and 3 it was examined whether men and women, are equally exposed
to work-related risk factors. Data from the Study on Musculoskeletal disorders,
Absenteeism Stress and Health (SMASH) were used. ln this study, which focused on
the determination of risk factors for musculoskeletal complaints, nearly 1800 employees
in 34 companies participated. Data on sociodemographic variables, exposures and
symptoms were collected at baseline (1994), and during three annual follow-up
measurements. Furthermore, a selection of workers was video recorded at their
workplace

For chapter 2 the baseline questionnaires of 491 men and 342 women, who worked
in a job with at least 10 male and 10 female workers, were analyzed, to see whether
men and women with the same job report equal exposure to work-related physical and
psychosocial risk factors. The results showed that exposure to physical risk factors for
back symptoms was more common for male assembly workers, while among desk
workers exposure was sometimes higher for women, and sometimes for men.
Exposure to physical risk factors for upper extremity complaints on the other hand was
reported more often by female desk workers, while among assembly workers some risk
factors were reported more by men and others by women. Regarding exposure to
psychosocial risk factors men were found to report more job control, while female
assembly workers reported more job demands. However, both among assembly and
among desk workers women reported higher job satisfaction. ln conclusion this seems
to implicate that men and women with the same job do not have equal exposure to
work-related risk factors, however, it is not so clear as to who has higher exposure.

ln chapter 3 exposure differences between men and women were further
investigated, and differences in exposure between men and women performing the
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same task were examined. Six task groups, in which at least 2 men and 2 women

worked, were selected and video recordings of 37 male and 43 female workers were

observed. From these video observations data on the frequency and duration of

exposure to awkward postures were derived. The results showed that men and women

did not significantly differ on either the duration or frequency of exposure. However,

when Exposure Variation Analyses (EVA) matrixes, which combine the three core

dimensions of exposure, i.e. intensity, duration and frequency at the same time, were

calculated, it seemed as if men and women had slightly different exposure patterns.

Furthermore, when the observed exposures were compared with self reported

exposures, workers more often reported to be exposed than they were observed to be

exposed. This difference between reported and observed exposure seemed to be

larger in men than in women. The final conclusion is that the differences in exposure

were, at the most, very small and it is therefore unlikely that they have a large influence

on the gender difference in musculoskeletal symptoms.

The effect of gender differences in socio-demographic variables, exposures at work

and in private life on the prevalence of sickness absence due to symptoms was

examined in chapter 4. Again, data form the SMASH study were used, but for these

analyses all follow-up measurements were included, and Logistic Generalized

Estimation Equations (GEE) regression analyses were performed to determine the

relation between musculoskeletal symptoms, gender, and exposures one year before

the symptoms. The results showed significant higher odds for women of self-reported

neck (Odds Ratio (OR)=1.70), shoulder (OR=2.30)and hand-arm (OR 1.61)symptoms,

and for sickness absence due to neck-shoulder-arm-hand symptoms (OR 1.60).

However, no significant difference was found for (sickness absence due to) back

symptoms. Surprisingly, however, these differences generally did not change after the

addition of sociodemographic and exposure variables. And it was concluded that at

least some of the gender difference in this population is due to factors other than

exposure differences between male and female workers.

ln the chapters 5 and 6 gender differences in the effect of exposure to work-related

risk factors were examined. ln chapter 5, the existing literature was examined, to

determine the level of evidence for a gender difference in the relation between selected

exposures and musculoskeletal symptoms. Based on a systematic search of the

literature snowball search, reference check and personal databases 14 studies on back

symptoms, 9 studies on neck-shoulder symptoms, 4 studies on hand-wrist complaints

and 4 studies on lower extremity complaints were used in the analyses. The results

showed that men have a higher risk of back symptoms due to lifting, and a higher risk

of neck-shoulder symptoms because of exposure to hand-arm vibration. Women on the

other hand have a higher risk for neck-shoulder complaints because of exposure to
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awkward arm postures. For social support, no evidence for a gender difference was
found for either neck-shoulder or back complaints, while for the remaining risk factors
inconclusive evidence was found.

ln chapter 6 gender differences in the effect of exposure to work-related risk factors
were examined within the SMASH data. Gender ratios (GR) were calculated to
determine differences in effect. Gender ratios higher than 1.33 (women having a higher
risk) or lower than 0.75 (men having a higher risk) were regarded as relevant. For the
relation between exposure and symptoms no relevant gender differences were found
for the majority of the risk factors (16 out of 22). When a difference was found men
generally had a higher risk of symptoms (GR range 0.50-0.68), except for bending the
wrist and bending the neck backwards (GR 1.52-2.55). For sickness absence women
had a higher risk due to twisting the upper body, working in uncomfortable postures,
twisting the wrist, bending the neck backwards, coworker and supervisor support (GR
range 1.66-2.63). While for driving vehicles, hand-arm vibration, squeezing, working
above shoulder or below knee level, reaching, twisting the neck, job demands and skill
discretion men had a higher risk. For job satisfaction a GR of 0.50 was found for
absence due to back symptoms and a GR of 1.78 for sickness absence due to neck-
shoulder-hand-arm symptoms. When the results of chapter 5 and 6 are combined only
for the relation between lifting and back complaints there remains evidence of a gender
difference, but with men having a higher risk. For the relation between job demands
and job control and neck-shoulder symptoms, and for the relation between social
support and both neck-shoulder and arm-hand symptoms there is no evidence for a
gender difference, while for the remaining risk factors there is inconclusive evidence.
Altogether the combined results of chapter 5 and 6 show that there is hardly any
evidence for gender differences in the effect of work-related exposures, and that
women are certainly not more vulnerable for exposure.

The step from having complaints (but working at the same time)to being absent for
work was examined in chapter 7. Thirty workers (16 men and 14 women) who had
called in sick for work due to a musculoskeletal complaint, and expected their
absenteeism to last for more than 2 weeks were interviewed about their reasons for
absenteeism. The results showed that the participants fell into two main groups, each
with a different decision-making process: those who were off sick because of a

diagnosed medical condition, such as a fracture, and those who were off sick because
of an unidentifiable complaint, e.g. low back pain. Employees in the first group were
absent from work either because they were in hospital, or because they rated their
disorder too serious to continue work. The latter was sometimes influenced by advice
from medical professionals, or by previous experience of the consequences of surgery.
Employees in the second group wrestled with the decision to call in sick. They felt
hesitant and insecure and found it hard to judge whether absenteeism was justified.
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Because of this they decided either to play it safe, and stay off work to prevent the

complaints from worsening, or to seek advice from medical professionals. Advises from

these professionals usually did not include instructions to stay at home, but were often

interpreted as such. Finally, women, but not men, were likely to call in sick if they felt

that their home situation was being negatively affected by attempts to keep working

while suffering physical complaints.

Finally, in chapter 8, the results are summarized, and discussed in a broader

perspective. lt is concluded that, based on the results of this thesis, it is unlikely that

gender differences (sickness absenteeism due to) musculoskeletal symptoms can be

solely explained by gender differences in (the effect of) work-related exposures.

However, based on the literature it seems that biological differences between men and

women, might explain why women experience more pain. Furthermore, differences

between men and women in social values might explain why women more often report

pain, and have different coping strategies for dealing with pain. Furthermore it seems

possible to influence these coping strategies, which might have a beneficial effect on

the pain experience of women. Further research should therefore focus the relation

between social values and coping behavior, and the possibilities to influence this

behavior. Although it should be noted that differences between men and women in

social values, and therefore coping behavior, might already be changing, which, in time,

may resolve part of the gender difference in musculoskeletal symptoms on its own'
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Ondanks dat vrouwen een langere levensvenvachting hebben dan mannen hebben
zij over het algemeen meer gezondheidsklachten en een hogere medische consumptie.
lets wat vooral geldt voor alledaagse en subjectieve klachten. E6n van de klachten die
vaker voorkoment bij vrouwen dan bij mannen zijn klachten aan het
bewegingsapparaat. Ongeveer 75o/o van de Nederlandse bevolking heeft jaarlijks last
van het bewegingsapparaat Dit is dan ook 66n van de meest voorkomende oorzaken
van pijn en ongemak. Als er wordt gekeken naar man-vrouw verschillen in deze
klachten blijkt dat vrouwen, vooral voor de nek en de bovenste extremiteiten, meer
symptomen rapporteren, en vaker vanwege deze klachten verzuimen van hun werk. Dit
verschijnsel is niet specifiek voor Nederland, maar lijkt een wereldwijd probleem te zijn.
Hoewel klachten aan het bewegingsapparaat door (een combinatie van) meerdere
oorzaken kunnen ontstaan is een grote rol weggelegd voor de blootstelling aan
risicofactoren op het werk. Het doel van dit proefschrift is daarom om uit te zoeken in

hoeverre man-vrouw verschillen in de prevalentie van (ziektevezuim vanwege)
klachten aan het bewegingsapparaat worden veroorzaakt door verschillen in

blootstelling aan (werkgerelateerde) risicofactoren.

ln de hoofdstukken 2 en3 is gekeken of mannen en vrouwen in gelijke mate worden
blootgesteld aan risicofactoren op het werk. Hiervoor is gebruik gemaakt van gegevens
van de Study on Musculoskeletal disorders, Absenteeism Stress and Health (SMASH).
Aan deze studie, die was opgezet om risicofactoren voor klachten aan het
bewegingsapparaat te bepalen, deden ongeveer 1800 werknemers uit 34 bedrijven
mee. Van deze mensen werden op de baseline (1994) en tijdens drie jaarlijkse follow-
up metingen gegevens over hun sociaaldemografische situatie, blootstelling en
klachten verzameld. Bovendien werd van een deel van de deelnemers video-opnames
op het werk gemaakt.

Voor hoofdstuk 2 werden de baseline vragenlijsten van 491 mannen en 342
vrouwen, die in een baan met minimaal 10 mannelijke en 10 vrouwelijke werknemers
werkten, geanalyseerd om te kijken of mannen en vrouwen met dezelfde baan ook
dezelfde blootstelling aan werkgerelateerde risicofactoren rapporteerden. De resultaten
lieten zien dat blootstelling aan risicofactoren voor rugklachten bij
assemblagemedewerkers vaker voor kwam bij mannen, terwijl bij kantoorpersoneel de
blootstelling soms hoger was voor vrouwen en soms voor mannen. Blootstelling aan
risicofactoren voor klachten aan de bovenste extremiteiten werden daarentegen vaker
gerapporteerd door vrouwelijke kantoormedewerkers, terwijl bU de
assemblagemedewerkers soms de mannen en soms de vrouwen een hogere
blootstelling rapporteerden. Blootstelling aan fysieke risicofactoren voor de bovenste
extremiteiten werd tenslotte vaker door vrouwelijke kantoormedewerkers
gerapporteerd, terwijl bij de assemblagemedewerkers sommige risicofactoren vaker
door vrouwen en andere vaker door mannen werden gerapporteerd. Ten aanzien van
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de psychosociale risicofactoren gaven mannen aan meer regelmogelijkheden te

hebben, terwijl vrouwelijke assemblagemedewerkers meer taakeisen rapporteerden.

Maar vrouwen gaven ook aan vaker tevreden te zijn met hun werk, iets wat zowel bij

kantoorwerkers als assemblagemedewerkers werd gevonden. Concluderend leek dit te

betekenen dat mannen en vrouwen met dezelfde baan niet in gelijke mate worden

blootgesteld aan werkgerelateerde risicofactoren, maar in het algemeen was het niet

duidelijk wie er nu precies een hogere blootstelling had.

ln hoofdstuk 3 werd verder gekeken naar blootstellingsverschillen tussen mannen

en vrouwen. ln dit hoofdstuk werden verschillen tussen mannen en vrouwen die

dezelfde faak uitvoerden bekeken. Hiervoor werden zes taakgroepen, waarin minimaal

2 mannen en 2 vrouwen werkzaam waren, geSelecteerd, en video-opnames van 37

mannelijke, en 43 vrouwelijke werknemers geobserveerd. Op basis van deze video

observaties werd de duur en frequentie van blootstelling aan belastende houdingen

berekend. De resultaten lieten zien dat mannen en vrouwen niet significant verschilden

in duur of frequentie van blootstelling aan belastende houdingen. Hoewel ook blijkt dat

als de gegevens werden geanalyseerd aan de hand van Exposure Variation Analyses

(EVA) matrices, waarin duur, frequentie en intensiteit van de blootstelling gelijktijdig

werden meegenomen, mannen en vrouwen wel iets verschillende

blootstellingspatronen leken te hebben. Als de geobserveerde blootstelling daarnaast

werd vergeleken met de zelfgerapporteerde blootstelling bleek bovendien dat

werknemers een hogere blootstelling rapporteerden dan werd gemeten. Dit verschil

tussen gerapporteerde en gemeten blootstelling leek groter te zijn bij mannen dan bij

vrouwen. De uiteindelijke conclusie van dit hoofdstuk was dan ook dat als er al

verschillen in blootstelling aan belastende werkhoudingen zijn, deze uiterst klein zijn,

en dat het onwaarschijnlijk is dat deze verschillen van grote invloed zijn op het man-

vrouw verschil in klachten aan het bewegingsapparaat.

De invloed van man-vrouw verschillen in zowel sociaal demografische variabelen,

werkgerelateerde blootstelling als priv6 blootstelling op het ontstaan van (ziekteverzuim

wegens) klachten aan het bewegingsapparaat werd bekeken in hoofdstuk 4. Ook nu

werden data van de SMASH studie gebruikt, maar voor deze analyses werden alle

follow-up metingen gebruikt, en werd door middel van een logistische Generalized

Estimation Equations (GEE) regressieanalyse de relatie tussen klachten, geslacht, en

blootstelling een jaar voor het ontstaan van de klachten bekeken. De resultaten lieten

zien dat vrouwen een significant hogere kans hadden op zelfgerapporteerde klachten

van de nek (Odds Ratio (OR)=2,70), schouder (OR=2,30) en hand-arm (OR 1,61)'

Bovendien hadden zij een grotere kans om te vezuimen van het werk wegens nek-

schouder-arm-hand klachten (OR 1,60). Voor (verzuim wegens) rugklachten werd

daarentegen geen enkel significant verschil gevonden. Deze resultaten bleken over het

algemeen niet te veranderen als in de analyse werd gecorrigeerd voor verschillen in
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sociaaldemografische kenmerken of blootstelling aan risicofactoren. De conclusie was
dan ook dat in ieder geval een deel van het man-vrouw verschil in deze populatie aan
andere factoren dan verschillen in blootstelling tussen mannelijke en vrouwelijke
werknemers te wijten moet zijn.

ln de hoofdstukken 5 en 6 werd onderzocht of het effect van werkgerelateerde
risicofactoren verschillend is voor mannen en vrouwen. ln hoofdstuk 5 werd aan de
hand van de bestaande literatuur bekeken hoeveel bewijs er was voor een man-vrouw
verschil in het effect van blootstelling aan een selectie van risicofactoren op het
ontstaan van klachten. Door middel van elektronische databases, checken van
referenties en persoonlijke literatuurbestanden werd de literatuur doozocht, en werden
'14 studies over rugklachten,9 over nek-schouder klachten,4 over hand-pols klachten
en 4 over klachten van de onderste extremiteiten en in de analyses gebruikt. Uit de
resultaten bleek dat mannen vaker dan vrouwen rugklachten kregen door te tillen, en
vaker hand-arm klachten vanwege blootsteling aan hand-arm trillingen. Vrouwen
hadden daarentegen een grotere kans dan mannen op het krijgen van nek-schouder
klachten als gevolg van blootstelling aan oncomfortabele arm houdingen. Er werd geen
bewijs gevonden voor een man-vrouw verschil voor het effect van steun uit de sociale
omgeving op het ontstaan van rug- en nek-schouder klachten, terwijl voor alle overige
risicofactoren de resultaten uit de literatuur niet eensluidend genoeg waren om te
kunnen concluderen of er een man-vrouw verschil is.

ln hoofdstuk 6 werden man-vrouw verschillen in het effect van blootstelling aan
werkgerelateerde risicofactoren bekeken in de SMASH data. Hiervoor werden gender
ratio's (GR) berekend, waarbij een GR hogerdan 1,33 (groter risico voorvrouwen) of
lager dan 0,75 (groter risico voor mannen) als een relevant verschil werd beschouwd.
Voor het merendeel van de risicofactoren (16 van de 22) werd geen relevant man-
vrouw verschil gevonden voor de relatie tussen blootstelling en klachten. Als er al een
verschil werd gevonden was de kans op klachten meestal hoger voor mannen dan voor
vrouwen (range GR 0,50-0,68). Alleen het buigen van de pols, en het achterover
buigen van de nek was een groter risico voor vrouwen (GR 1.52 respectievelijk GR
2,55). De kans op verzuim was groter voor vrouwen als gevolg van het draaien van het
bovenlichaam, werken in oncomfortabele houdingen, draaien van de pols, achterover
buigen van de nek, het (niet) krijgen sociale steun van collega's en chef (GR range
1,66-2,63). Voor het effect van blootstelling aan het besturen van voertuigen, hand-arm
trillingen, knijpen, werken met de handen boven schouder of onder kniehoogte, rijken,
draaien van de nek, hoge taakeisen en beperkte vaardigheidsmogelijkheden gold
echter dat mannen hiervan vaker klachten kregen dan vrouwen. De resultaten voor het
effect van werktevredenheid waren niet duidelijk met een GR van 0,50 voor verzuim
wegens rugklachten, en een GR van 1,78 voor verzuim vanwege nek-schouder-hand-
arm klachten.
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Als de resultaten van de hoofdstukken 5 en 6 worden gecombineerd blijft er alleen

voor de relatie tussen tillen en rugklachten bewijs dat mannen een grotere kans hebben

op het ontstaan van rugklachten als gevolg van tillen. Zowel voor het effect van

blootstelling aan taakeisen als regelmogelijkheden op het ontstaan van nek-schouder

klachten, als voor de relatie tussen sociale steun en zowel nek-schouder als hand-arm

klachten werd geen bewijs voor een man-vrouw verschil gevonden, terwijl voor de

overige risicofactoren er geen eensluidend antwoord gevonden werd. Samen laten

hoofdstuk 5 en 6 dan ook zien dat er nauwelijks bewijs te vinden is voor een man-

vrouw verschil in het effect van blootstelling aan werkgerelateerde risicofactoren, en dat

vrouwen niet of nauwelijks kwetsbaarder zijn voor het effect van blootstelling.

Hoe werknemers de stap van werken (met bewegingsapparaatklachten) naar

verzuimen vanwege die zelfde klachten nemen werd in hoofdstuk 7 onderzocht. Dertig

werknemers (16 mannen en 14 vrouwen) die verzuimden wegens een klacht aan het

bewegingsapparaat, en verwachtten dat het verzuim meer dan 2 weken zou duren,

werden geinterviewd over de redenen waarom zijwaren gaan verzuimen. De resultaten

lieten zien dat er twee groepen werknemers, elk met een ander besluitvormingsproces,

waren te onderscheiden. Ten eerste, werknemers die verzuimden vanwege een

gediagnosticeerde klacht, zoals een botbreuk. En ten tweede, werknemers die

verzuimden vanwege aspecifieke klachten, zoals lage rugpijn. Werknemers uit de

eerste groep verzuimden 6f omdat zij in het ziekenhuis lagen, of omdat ze hun klacht te

ernstig vonden om mee te werken. Dit laatste werd soms beinvloed door adviezen van

medici of eerdere ervaringen met operaties. Werknemers in de tweede groep vonden

het moeilijker om te beslissen om zich ziek te melden. Zij twijfelden vaak, voelden zich

onzeker, en vonden het moeilijk om te beoordelen of verzuim gerechtvaardigd was. Zij

besloten daarom of om op zeker te spelen, en zich ziek te melden zodat de klachten

niet zouden verergeren, of om medisch advies in te roepen. En hoewel dit advies

zelden een specifieke instructie om te verzuimen bevatte, werd het over het algemeen

wel als zodanig geinterpreteerd. Tenslotte werd bij vrouwen, maar niet bij mannen,

gevonden dat zi1 zich ziek meldden als ze het gevoel hadden dat hun thuissituatie

negatief beinvloed werd wanneer zij ondanks hun klachten probeerden te blijven

werken.

Tenslotte worden in hoofdstuk 8 alle resultaten samengevat en in een breder

perspectief bediscussieerd. De conclusie is dat, op basis van de resultaten uit dit

proefschrift, het onwaarschijnlijk is dat man-vrouw verschillen in het risico op

(ziekteverzuim vanwege) klachten aan het bewegingsapparaat, volledig verklaard

kunnen worden door man-vrouw verschillen in blootstelling aan werkgerelateerde

risicofactoren of het effect van deze risicofactoren. Op basis van de literatuur lijkt het

mogelijk dat biologische verschillen tussen mannen en vrouwen kunnen verklaren

149



Samenvatting

waarom vrouwen meer pijn ervaren. Bovendien kunnen verschillen tussen mannen en
vrouwen in sociale waarden mogelijk verklaren waarom vrouwen vaker pijn
rapporteren, en op een andere manier met de pijn om gaan dan mannen. Tenslotte lijkt
het mogelijk om de manier waarop iemand met pijn omgaat te beinvloeden, hetgeen
een positief effect zou kunnen hebben op de pijn ervaring van vrouwen. Toekomstig
onderzoek zou daarom gericht moeten zijn op de relatie tussen sociale waarden en
coping gedrag ten aanzien van pijn, en de mogelijkheden om dit te beinvloeden. Hierbij
moet echter wel worden opgemerkt dat verschillen in sociale waarden tussen mannen
en vrouwen al aan het veranderen zijn. Het zou kunnen dat man-vrouw verschillen in

klachten aan het bewegingsapparaat hierdoor op termijn vanzelf verminderen.
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