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Abstract 

This study focuses on gender differences in working conditions and musculoskeletal pain 

without assuming gender differences to be general across socioeconomic classes. Using 

repeated cross-sections from the Swedish Level of Living Survey (LNU), the aim is to i) 

describe class-specific gender differences in working conditions and musculoskeletal pain in 

Sweden between 1974 and 2010 and ii) to assess whether class-specific gender differences in 

musculoskeletal pain over time can be accounted for by working conditions. The sample 

consists of employed men and women aged 25-64, with sample sizes in each cross-section 

ranging from 2,329 respondents in 2010 to 2,925 respondents in 1991. Musculoskeletal pain is 

measured as pain experienced in the neck and shoulders; back, hips and sciatica; or joints. For 

working conditions, seven dummy variables for physical and psychosocial conditions, one for 

part-time employment, and a continuous variable for weekly work hours are used.  

Cross-sectional descriptive data show the class and gender structure of working conditions 

and musculoskeletal pain during the time period studied. Furthermore, class-separate linear 

probability models (LPM), including inter-action terms between gender and survey year, are 

estimated to investigate class-specific trends. The results indicate class-specific gender gaps in 

pain and their development over time; however, working conditions do not account for these 

to any large extent. Four hypotheses are formulated and partially supported. The gender gap in 

pain is larger among non-manual employees than the working class (supports H1). Physical 

conditions contribute to the gender gap among intermediate non-manuals (partially supports 

H2). The gender gap increases among assistant and high non-manuals but shows greater 

stability within the working class (partially supports H3). Hypothesis 4 assumes increasing 

gender gaps within all classes and is rejected. Generally, it is found that the explanatory value 

of working conditions for gender differences in musculoskeletal pain does not change over 

time in any of the classes. Hence, the results indicate that with regard to the mechanisms behind 

these class-specific gender gaps and their development over time, we must look beyond the 

working conditions investigated here.  
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Introduction 

Musculoskeletal pain is a common and debilitating health issue in most welfare 

societies (Woolf & Pfleger, 2003). It is a major cause of long-term disability and can 

have severe negative effects on overall quality of life (Tüzün, 2007). Evidence shows 

rising levels of musculoskeletal pain over time (Harkness et al., 2005); however, 

previous research results do not appear conclusive and/or universal (cf. Hüppe, Müller 

& Raspe, 2006). In ageing populations such as that of Sweden, the prevalence of 

conditions like musculoskeletal pain can also be expected to increase (Woolf & 

Pfleger, 2003). Furthermore, studies show higher rates of pain in cohorts born in 

Sweden after 1940 (Ahacic & Kåreholt, 2010), which contributes to increasing 

prevalence over time among the general population. In Sweden, musculoskeletal pain 

has also been identified as a major cause of sickness absence from work, particularly 

for women (Leijon, Hensing, & Alexander-son, 1998). Although the female 

overrepresentation is not as clear when distinguishing between different regions of 

such ailments (Lewis & Mathiassen, 2013), musculoskeletal pain is more common 

among women than among men (Lundberg, 1990; Hemström, Krantz & Roos, 2007). 

It is also distributed along the social gradient, with higher prevalence in the lower 

social strata, which has been shown to be largely due to demanding working 

conditions (Aittomäki et al., 2006).  

In recent decades, the structure of the Swedish labour market has undergone 

substantial changes. There has been a large influx of women into the workforce, and 

the Swedish norm has gone from a male-breadwinner model to a dual-earner model. 

The class structure likewise changed as the society developed from an agricultural 

model to an industrial one and finally to a service and information society. A 

substantial part of the workforce is now in non-manual and white-collar employment. 

Despite levels of female labour market participation that are high by international 

standards, there are quite high levels of occupational gender segregation in the 

Swedish labour market (Nermo, 2000; Charles, 2011), which can result in gender 

differences in working conditions and create gender gaps in health outcomes such as 

musculoskeletal pain. Gender differences in working conditions and/or their 

association with musculoskeletal pain are, however, not necessarily the same in all 

classes; a previous study observed class-specific gender gaps in musculoskeletal pain 

for the year 2010 (see Study II in this thesis). A multitude of mechanical and technical 

advances and new organizational practices have changed the nature of work, but these 

have not been equally distributed across classes or genders. For instance, the 

automation of work did not occur primarily in low-skilled manual jobs, as could have 

been expected. Instead, middle-range jobs that require a certain amount of skill but 

consist of tasks that can be routinized seem to have been more prone to automation 

(Autor, Levy & Murnane, 2003; Goos & Manning, 2007). Physical components in 

work that involve human interaction, such as care work, are also less likely to be 

automated, and in Sweden, improvements in the physical work environment have been 

less common in typically female occupations (Bäckman & Edling, 2001). 



3 

 

This study will investigate whether and how the class-specific gender gaps in 

musculoskeletal pain have changed over a period of more than 35 years by using 

repeated cross-sections from the Swedish Level of Living Survey (LNU) from 1974 

to 2010. A focus on class-specific gender differences allows us to investigate these 

potential relationships without assuming potential developments (e.g., working 

conditions) to be the same across classes and without assuming gender differences to 

be general across classes. Thus, the aims of this study are to i) describe the 

development of class-specific gender differences in working conditions and 

musculoskeletal pain in Sweden over the time period from 1974 to 2010 and ii) assess 

to what extent class-specific gender differences in musculoskeletal pain over time can 

be accounted for by working conditions. 

Background 

From a historical perspective, paid labour outside the home was considered a male 

domain until quite recently. This is not to suggest that women did not work outside 

the home, but the role of family provider was a man’s role, whereas a woman’s first 

obligation was as a wife and mother. Women were mostly found in agricultural and 

domestic sectors, which were low paid and less commonly regarded as participation 

in the paid labour market (Nermo, 1999; Stanfors, 2007). In recent decades, there have 

been major changes in the structure of the Swedish labour market, including the rising 

level of female labour market participation (see Figure 1). As society has moved from 

a male breadwinner norm to a dual-earner society, women have increased their time 

in paid employment. More women are employed outside the home, they work longer 

hours (Tåhlin, 2013), and fewer work part-time (Lanninger & Sundström, 2013). The 

social norm of full-time employment has thus become more applicable to women over 

time. Changes have also occurred in the class structure during the time period studied; 

working-class jobs have decreased, and an increasing share of Swedish employees are 

now employed in non-manual class occupations (see Table 1). Women’s rising labour 

market participation occurred, to a large extent, within the expanding public sector, 

particularly in healthcare and eldercare, schools and social services. Many of these 

occupations are defined as working-class jobs (e.g., childminders, assistant nurses, 

cleaners) but are also prominent in the intermediate-level non-manual class (e.g., 

nurses, teachers, social workers). A common denominator is work that involves 

providing services or care to other people.  

Working conditions, both physical (Bernard, 1997) and psychosocial (Lundberg, 

2015), are contributing factors for the risk of musculoskeletal pain. Many demanding 

working conditions are more common in working-class occupations, and this is a well-

known factor behind class inequalities in health (Aittomäki et al., 2006; Lundberg, 

1991). Men and women also tend to work in different occupations (Nermo, 2000; 

Charles, 2011), which can result in gender differences in working conditions and 

demands and thus can influence gender differences in health outcomes, such as 
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musculoskeletal pain. Given that the workforce is segregated by both class and gender, 

it is of interest that occupational gender segregation is most pronounced at the bottom 

of the class hierarchy (Charles, 2011; Magnusson, 2009), where health deteriorating 

working conditions are more commonplace.  

Physical working conditions 

Work that involves physically heavy tasks such as lifting, pulling or dragging or that 

includes working in bent, twisted or static bodily positions or motions has been found 

to be associated with several types of musculoskeletal disorders (Bernard, 1997; SBU, 

2014). Although physically demanding working conditions are traditionally connected 

to male working-class occupations, the share of working-class women performing 

physically strenuous tasks is high and not vastly different from the share of working-

class men (Bäckman & Edling, 2001; Gellerstedt, 2013; see also Study II). 

Furthermore, among non-manual employees, physically strenuous conditions have 

been found to be more common among women than among men (Study II). These 

types of working conditions have also improved over time. Technical and mechanical 

advancements as well as labour market legislation have contributed to a safer working 

environment for many heavy and potentially dangerous working-class occupations. In 

an increasingly computerized society, physically demanding work tasks can also be 

expected to decrease. However, tasks that are suitable for computerization must be 

routine enough to be able to be automated, which is not always the case in low-skilled 

manual jobs or jobs that require human interaction (Autor et al., 2003; Goos & 

Manning, 2007). In Sweden, improvements in the physical work environment have 

been greater in traditionally male industrial jobs, whereas female jobs (e.g., in 

healthcare or eldercare) that also entail physically heavy work have not seen as much 

improvement (Bäckman & Edling, 2001) or may even have worsened (Kjellsson, 

Magnusson & Tåhlin, 2014). 

Psychosocial working conditions 

Psychosocially demanding work has also been linked to physical health problems, 

such as musculoskeletal pain. Conditions such as high demands, low level of control 

over one’s work, time pressure, or lack of social support at work contribute to stress 

in the workplace. In addition to affecting mental well-being and health, stress can 

affect pain and pain perception, which can increase the risk of physical overexertion 

and long-term injury (Lundberg, 2015). Such working conditions have been shown to 

affect pain in multiple regions of the back, neck and extremities (Bongers et al., 1993; 

Bongers, Kremer & ter Laak 2002; Hoogendoorn et al., 2000; Macfarlane et al., 2009). 

A model that is often used to characterize jobs with negative stress in the workplace 

is the so-called demand-control model (Karasek & Theorell, 1990), which identifies 

jobs that consist of high demands combined with a lack of control and are referred to 

as high-strain jobs. However, the psychosocial content of work, or the implications 
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thereof, does not remain static over time. Previous research has suggested a trend in 

shifting organizational practices where flexibility in the workplace is not primarily 

about flexibility for employees but rather a way to quickly address varying demand. 

Furthermore, standardized work processes may change the qualitative meaning of 

control over one’s work (Hvid et al., 2010). This trend is not limited to any particular 

class. It has been linked to the health-positive effect of control in a demanding work 

situation being compromised (Grönlund, 2007) and to less control over one’s work 

being coupled with increasing demand (Fagerlind Stålh & Ekberg, 2016; Hvid et al., 

2010). In Sweden, stressful conditions are found to have generally increased more 

among employed women than among employed men (Tåhlin, 2013; Kjellsson et al., 

2014). Additionally, there are indications of an increasing lack of control over tasks 

among working-class women, leading to class-specific gender difference in this 

respect (Gellerstedt, 2013).  

Working time 

Part-time employment is more common among women, and this may have 

implications for differences in health between men and women. Part-time employment 

could, for instance, be more health beneficial for women than full-time work since it 

is more in agreement with the norms of femininity (cf. Treas, van der Lippe & Chloe 

Tai, 2011). By the same token, full-time work could be more important for health 

among men. In the context of musculoskeletal pain and work, part-time work is also 

a boundary for exposure to other working conditions. Working fewer hours could be 

expected to limit exposure to potentially pain-inducing working conditions and, as 

such, could be related to the lower risk of musculoskeletal pain. This potential effect 

of part-time employment on the risk of musculoskeletal pain would not be expected 

to differ between men and women. Working part time is also more common among 

the working class than among non-manual employees, and – at least in Sweden – the 

class difference is larger among women (Larsson, 2015). However, the implications 

for health may be dependent on whether part-time work is a choice. So-called 

involuntary part-time work (or part-time unemployment) has been referred to in some 

studies as a problem particularly for female working-class occupations within the 

health, care, and education sectors (Forssell & Jonsson, 2004), whereas other studies 

have found it to be more common among men (Lanninger & Sundström, 2013).  

Expectations of class-specific gender differences over time 

Some expectations and subsequent hypotheses can be drawn based on working 

conditions and their within-class development among men and women, as referenced 

above. First, we could expect smaller gender gaps within the working class than 

among non-manual employees because both working-class men and women are 

subjected to physically strenuous conditions. There may be larger gender gaps among 
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non-manuals since these women, according to prior research, are more exposed than 

corresponding men to the physical demands in the workplace.  

 

H1: There are larger gender gaps (to women’s disadvantage) in 

musculoskeletal pain among non-manual employees than within the working 

class. 

 

H2: The gender gap in musculoskeletal pain among non-manual employees 

can be accounted for by physically demanding working conditions. 

 

Second, previous research suggests larger overall improvements in working 

conditions for employed men compared to employed women. Given that working 

conditions affect musculoskeletal pain and that there are general gender differences in 

pain to the disadvantage of women, this unequal development of working conditions 

would be expected to add to the gender gap. The gender difference in improvement is 

also expected to be larger within the working class in regard to both physically 

demanding work and psychosocial conditions.  

 

H3: The gender gap in musculoskeletal pain has increased during the study 

period. 

 

H4: This increase is larger within the working class than among non-manual 

employees and is driven by more favourable development in working 

conditions among men than among women within the working class. 

Data and methods 

The data used are taken from the Level of Living Survey (LNU) in 1974, 1981, 1991, 

2000 and 2010. The LNU is a representative survey of the Swedish population that 

includes a vast number of questions regarding respondents’ lives (Evertsson & 

Magnusson, 2014). The sample consists of men and women aged 25-64 that were in 

full- or part-time employment. Because questions on working conditions are not asked 

of the self-employed in LNU, the sample consists of employees only. After exclusion 

due to missing values, the study sample consisted of 2,669 respondents in 1974; 2,875 

in 1981; 2,925 in 1991; 2,781 in 2000; and 2,329 respondents in 2010. However, the 

initial description of the Swedish labour market over time will include all employees 

in the LNU during each year (see Table 1).    

Outcome variables 

In the health section of the LNU, respondents are presented with a list of symptoms 

and asked to answer, “as if asked by a doctor,” whether they experienced this symptom 
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during the last 12 months. Three symptoms are selected to indicate musculoskeletal 

pain: pain in the neck and shoulders; pain in the back, hips and/or sciatica; and pain 

in the joints. Two dummy variables are constructed: one for having experienced at 

least one pain symptom and one for having experienced multiple symptoms. Over 

the survey waves, 42.5 to 59.3 percent of employees had experienced at least one 

symptom of such pain, and 16.4 to 28.8 percent had experienced more than one 

symptom. A missing value on any of the symptoms results in a missing value on these 

dummy variables.   

Independent variables 

Gender is a dummy variable, with women coded 1. Women constitute 47.8 percent 

of the sample.  

 

Class is coded according to the Swedish SEI classification (Socio Ekonomisk 

Indelning) developed by Statistics Sweden, which bears a close resemblance to the 

EGP schema (Bihagen, 2007). The categories used are unskilled workers, skilled 

workers, assistant non-manual employees, intermediate non-manual employees and 

higher non-manual employees.  

 

Regarding survey year, dummies for each survey year are used with the initial year 

of 1974 as a reference category. To investigate changes in class-specific gender gaps 

over time, interaction terms between each survey year and gender are also constructed.  

 

The LNU survey asks a number of questions regarding work and working conditions 

(see www.sofi.su.se). For this study, seven dummy variables for working conditions 

that are relevant to musculoskeletal pain are used. The questions regarding physically 

strenuous conditions address whether the respondent’s work involves heavy lifting 

on a regular basis (daily or a few times per week), is otherwise physically 

demanding, leads to sweating, or requires unsuitable positions. The questions 

regarding psychosocially strenuous conditions include whether the respondent 

perceives his or her work as mentally taxing, stressful, or monotonous. The first two 

of these are questions commonly used for the demand-side of demand-control indexes 

as constructed by Karasek and Theorell (1990), and the reverse code of monotonous 

is one of the variables for the control side of the same. As the second item for the 

control side (work pace) is not available for 1974, the index cannot be included here, 

and the questions are instead used as separate dummy variables.  

Whether the respondent is employed on a part-time contract is entered as a dummy 

variable (part time=1), and the question “How many hours are your regular weekly 

work hours?” is used as a continuous variable of work hours.  
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Control variables 

All models are controlled for age, which is entered as categories of 25-34, 35-44, 45-

54 and 55-64. The youngest group is used as a reference category in models, but this 

is an arbitrary choice that does not affect the results vis-à-vis gender gaps in pain. 

There are also factors outside of work (e.g., in the home and family) that may 

influence health and the risk of musculoskeletal pain. Housework and childcare can 

involve similar demands on the body as paid work (e.g., lifting, bending, unsuitable 

positions) that may add to physical strain, and they can be both stressful and mentally 

and emotionally taxing. Being married or in a cohabiting relationship can provide 

social, practical and emotional support and can thus be beneficial to health, whereas 

aspects such as unequal division of household responsibility are negatively correlated 

with well-being, particularly among women (e.g., Eek & Axmon, 2015; Harrysson, 

Novo & Hammarström, 2010). When couples have children, they also tend to become 

more traditional in their respective gender roles (Boye & Evertsson, 2014). These 

family factors will not be investigated in this study; however, all models are controlled 

for partnership status (married/cohabiting=1) and whether the respondent has any 

children in the household (any children below age 18=1). 

Method 

The empirical part of the study begins with a description of the class and gender 

structure during the time period from 1974 to 2010 and continues with the within-class 

distribution of working conditions and musculoskeletal pain among men and women.  

To further investigate class-specific gender differences in musculoskeletal pain and 

possible changes therein, linear probability models (LPM) are estimated. LPMs are 

suitable for studies using binary outcomes with an interest in step-wise inclusion of 

variables. There are questions about using essentially an OLS-model on a binary 

outcome that I have described elsewhere (Kjellsson, 2013); however, for this type of 

study, the pros outweigh the cons (Hellevik 2009; Mood, 2010), and the comparative 

ease of interpretation can be viewed as an added value. Because class-specific gender 

differences are the focus here, models are estimated separately by class and including 

interaction terms between gender and survey year. The resulting gender coefficients 

and the interaction terms within each class are then tested for statistically significant 

between-class differences using post-estimation T-tests. This provides similar 

information as estimating models with three-way interaction terms between class, 

gender and survey year but with the advantage of having the within-class aspect in 

clear focus as well as providing results that are more interpretable than models 

including three-way interactions.  

 

Model 1:   P[musculoskeletal pain] = b0 + b1(gender) + b2(survey year) + u 

 

Model 2: P[musculoskeletal pain] = b0 + b1(gender) + b2(survey year) + 

b3(gender*survey year) + u 
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Model 3.1: P[musculoskeletal pain] = b0 + b1(gender) + b2(survey year) + 

b3(gender*survey year) + b4(part-time employment) + b5(working hours) + 

u 

 

Model 3.2: P[musculoskeletal pain] = b0 + b1(gender) + b2(survey year) + 

b3(gender*survey year) + b6(heavy lifting) +b7(otherwise strenuous work) + 

b8(sweating) + b9(unsuitable positions) + u 

 

Model 3.3: P[musculoskeletal pain] = b0 + b1(gender) + b2(survey year) + 

b3(gender*survey year) + b10(mentally taxing) + b11(stressful) + 

b12(monotonous) + u 

 

Model 3: P[musculoskeletal pain] = b0 + b1(gender) + b2(survey year) + 

b3(gender*survey year) + b4(part-time employment) + b5(working hours) + 

b6(heavy lifting) + b7(otherwise strenuous work) + b8(sweating) + 

b9(unsuitable positions) + b10(mentally taxing) + b11(stressful) + 

b12(monotonous) + u 

 

Models 1, 2 and 3 will form the bases for the core presentation of the results. Models 

3.1-3.3, which enter work conditions as three separate sets of i) work time-variables 

(Model 3.1), ii) physical working conditions (Model 3.2) and iii) psychosocial 

working conditions (Model 3.3), will also be estimated, and the resulting gender gaps 

can be found in the Appendix. All models will be estimated both for the probability 

of having had any musculoskeletal pain at all during the last 12 months as well as for 

having had multiple symptoms of pain. 

Trends from 1974 to 2010 

In 1974, 65 percent of women and 90 percent of men aged 25-64 were registered as 

employed (Figure 1). Since then, female employment rates have increased, whereas 

men’s employment decreased somewhat. However, it is notable that the process of 

women’s increasing labour market participation occurred without much change in the 

male employment rates. By 1990, women had reached 85 percent employment, and 

male and female trends subsequently became more similar. Overall, there was a 

dramatic increase in female labour market participation up to the 1990s, although there 

are some indications of a slight increase in gender differences during later years. 
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Figure 1. Percent share in employment among women and men ages 25-64, 1974-2010. 

 
 

The class structure also changed during this time. Among LNU respondents who are 

employed, we observe the often-described structural change regarding a decreasing 

working class and an increasing share in non-manual employment (Table 1). 

However, it can also be noted that the share of 25- to 64-year-olds who are employed 

in skilled working-class positions has remained rather unchanged when we look at the 

figures for both women and men; the decrease in the working class is a decrease in 

unskilled workers. The increase in non-manual employment does not apply to 

assistant-level positions, which also declined somewhat during the last two surveys. 

When looking at the class distribution over time among men and women separately, 

some further aspects can be observed. The decrease in unskilled workers is more 

noticeable among women, with a reduction among women active in the labour market 

aged 25-64 from almost 50 percent in 1974 to less than 20 percent in 2010. The general 

picture of a stable share of skilled workers also appears to be a consequence of men 

(or “male” occupations) being replaced by women (or “female” occupations); the 

share of women employed within the skilled working class actually increased, whereas 

it decreased for men. The increasing share of employees in intermediate and higher 

non-manual positions is also larger among women than among men. 
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Table 1. Class distribution (%) among employed men and women age 25-64, LNU 1974-
2010. 

    

Unskilled 
working 
class 

Skilled 
working 
class 

Assistant 
non-
manual  

Intermed. 
non-
manual  

Higher 
non-
manual  N 

All 1974 36.9 18.9 17.6 16.5 10.0 2,701 

1981 31.8 18.4 19.6 18.8 11.4 2,896 

1991 28.0 18.3 18.3 20.0 15.4 2,952 

2000 22.2 18.0 16.4 24.7 18.7 2,805 

2010 19.2 16.6 14.5 28.4 21.3 2,359 

Men 1974 28.2 28.5 10.9 18.7 13.7 1,528 

1981 23.6 27.7 12.6 19.0 17.0 1,523 

1991 23.0 26.3 11.3 18.3 21.1 1,477 

2000 21.5 22.6 11.3 21.5 23.1 1,416 

2010 20.7 19.4 10.7 26.1 23.1 1,216 

Women 1974 48.3 6.5 26.3 13.7 5.2 1,173 

1981 40.8 8.1 27.4 18.5 5.2 1,373 

1991 33.0 10.3 25.2 21.8 9.7 1,475 

2000 22.9 13.2 21.6 28.1 14.2 1,389 

2010 17.6 13.6 18.5 31.0 19.3 1,143 

 

The above trends can also be found in the within-class gender distribution (not shown). 

The share of women within the skilled working class and intermediate and higher-

level non-manuals increased over the time period from 1974 to 2010, while the share 

of women among unskilled workers decreased. The least change over time is noted 

among assistant-level non-manuals, with a female share of more than 60 percent 

during the entire time period. The overall trend suggests a gender convergence of the 

labour market structure. In 2010, there are no classes that are markedly dominated by 

either men or women; all are within (or close to) a gender division of at least 40/60, 

which is often used as the benchmark for equal representation within a class or 

occupation. 

As reported in earlier studies (e.g., Lanninger & Sundström, 2013), the share of 

Swedish women working part time has decreased. However, there are some class 

differences in this respect (Figure 2). Among skilled workers and intermediate non-

manual employees, the share of employed women who work part time has actually 

increased since 1974, although not in a linear fashion. For men, we see increases in 

part-time employment in all classes except for higher non-manual employees. In 2010, 

the gender difference in part-time employment was thus smaller than in 1974 for 

unskilled workers, assistant non-manuals and higher non-manuals, whereas it was 

somewhat larger among skilled workers and intermediate non-manuals. The gender 

gap was especially small among higher non-manuals, which is completely driven by 
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the drop in part-time work for women from 30 percent in 1974 to 11 percent in 2010. 

It is also worth noting that within both the unskilled and skilled working class, more 

than 40 percent of employed women were working part time in 2010. 

 

Figure 2. Percentage share of employed men and women working part time, by class and 
survey year. 

 
 

Regarding the mean number of physically and psychosocially demanding working 

conditions (Figure 3), the expected class difference can be noted, with higher levels 

of such conditions among the working class than among non-manual employees. 

Working conditions can also be observed as generally more stable over time among 

men than among women. Within the working class, demands have increased among 

women, resulting in equal conditions for men and women. Within the skilled working 

class, women have even superseded men in the average amount of demanding work 

to which they are exposed. Intermediate non-manual employees have also seen 

increasing exposure to demanding conditions among women; this is not true for 

similar male employees. Within this class, however, women have had a larger burden 

of demanding conditions compared to men throughout the time period studied, and 

the increases instead lead to an increasing gender divergence. When differentiating 

between physically and psychosocially demanding conditions, both the working-class 

convergence and the divergence among intermediate non-manuals seem to be driven 

primarily by increasing physical demands for women coupled with little or no change 

for men. Psychosocial conditions have seen a general increase for both men and 

women, although this increase is larger for female skilled workers and intermediate 

non-manuals. For higher non-manuals, there is also a gender convergence but contrary 

to the working class, this is driven by decreasing physical demands for women, 
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making women’s working conditions more akin to men’s within this class. Finally, 

assistant non-manual employees is the only class in which men exhibit higher levels 

of demands in the workplace than women throughout the study period. Compared to 

the other classes, there are small changes among assistant non-manuals, and the 

changes that are observed generally concern rising mean values of psychosocially 

demanding working conditions. 

 

Figure 3. Mean number of physically and psychosocially demanding working conditions; by 
class, gender and survey year (cont.). 
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Figure 3 (cont.). Mean number of physically and psychosocially demanding working 
conditions; by class, gender and survey year. 
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Figure 3 (cont.). Mean number of physically and psychosocially demanding working 
conditions; by class, gender and survey year. 
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classes and over time. Regarding class-specific gender gaps in musculoskeletal pain, 

this can be summarized as fitting into the usual division between manual and non-

manual classes. The trend for gender gaps in pain shows two general tendencies: rather 

stable gender gaps among the working class and increasing gender gaps among non-

manual employees. Among non-manual employees in general, there were modest 

gender differences in pain during the start of the study period, whereas in later years, 

the gender gap increased to women’s disadvantage. The share of assistant non-manual 

men experiencing musculo-skeletal pain decreased dramatically in 2010, resulting in 

a particularly large gender gap in the overall prevalence of pain within this class. 

Among intermediate non-manuals, the trend goes from small differences in 1974 to 

an increasing gender gap during the period from 1991 to 2000. However, contrary to 

assistant non-manuals, pain prevalence decreases among both men and women in 

2010. Among higher non-manual employees, there is a steep increase in pain 

prevalence among women but comparatively modest increases among men, and the 

gender gap in having at least one symptom of musculoskeletal pain increases from 

non-existent in 1974 to 12 percentage points in 2010.  

 

Figure 4. Percentage share of men and women age 25-64 with musculoskeletal pain, by class 
and survey year (cont.). 
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Figure 4 (cont.). Percentage share of men and women age 25-64 with musculoskeletal pain, 
by class and survey year. 
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Figure 4 (cont.). Percentage share of men and women age 25-64 with musculoskeletal pain, 
by class and survey year. 
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LPM regression results 

The class separate linear probability models show statistically significant gender gaps 

in the probability of musculoskeletal pain within all classes except the skilled working 

class, adjusted for survey year and age (Appendix: Table A1, Model 1). As reflected 

in the descriptive graphs above, the gender gaps of probability for at least one 

symptom of musculoskeletal pain are larger for non-manual employees than for the 

working class. T-tests between the class-specific models show significant gender 

differences between higher non-manuals and the working class (skilled and unskilled) 

(Appendix: Table A2). Women in all classes have a statistically significant larger 

probability than men of having experienced more than one symptom (Appendix: Table 

A4, Model 1). Although the size of the coefficients implies a division between skilled 

workers, assistant non-manuals and intermediate non-manuals with smaller gender 

gaps on one hand and unskilled workers and higher non-manuals with larger gender 

gaps on the other hand, a significant difference is found only between high-level non-

manuals and the skilled working class (Appendix: Table A5). Positive coefficients for 

survey year display the general increase in musculoskeletal pain as observed above. 

 To further examine within-class trends, regression Model 2 includes interaction 

terms between gender and survey year. The coefficients for the interaction terms 

represent the differences for women compared to men in the difference between each 

survey year compared to 1974. For the gender gap in each particular year, we must 

take into account both the coefficient for gender (which represents the gender gap in 

1974) and the coefficient for the relevant interaction term. Thus, the gender gap in 

having experienced at least one symptom of pain among assistant non-manual 

employees in 1991 can be calculated as 15.6 percentage points to the disadvantage of 

women (0.027 + 0.129) (Appendix: Table A1, Model 2). There are few statistically 

significant coefficients other than for survey year. However, if we forgo interpreting 

the interaction models merely by statistical significance (cf. Brambor, Clark & Golder, 

2006) and keep class-specificity in mind, we can see tendencies of both similarity and 

difference when calculating the class-specific gender gaps for each year (Figure 5).
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Figure 5. Class-specific gender gaps (women-men) in the predicted probability of at 
least one symptom and of multiple symptoms of musculoskeletal pain.  LPM Model 2 

and Model 3 (cont.). 
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Figure 5 (cont.). Class-specific gender gaps (women-men) in the predicted 
probability of at least one symptom and of multiple symptoms of musculoskeletal 

pain.  LPM Model 2 and Model 3. 
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Figure 5 (cont.). Class-specific gender gaps (women-men) in the predicted 
probability of at least one symptom and of multiple symptoms of musculoskeletal 

pain.  LPM Model 2 and Model 3. 
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estimating LPM regressions with work hours/part-time employment, physical 

working conditions and psychosocial working conditions entered separately 

(Appendix: Tables A7 and A8) this is found to be driven mainly by physical 

work and can thus be interpreted as due to these women’s higher exposure to 

such conditions. In the same analyses for assistant non-manuals, the increasing 

gender gap within that class appears to be driven mainly by psychosocial 

demand. 

Discussion  

In this study, we observe a trend of increasing levels of musculoskeletal pain 

in the Swedish working population during the period from 1974 to 2010 as 

well as gender gaps in pain to the disadvantage of women within each class 

for most of the included survey years. The aim was to investigate class-

specific gender gaps in musculoskeletal pain and their potential relationship 

with working conditions during this period in Sweden. The results indicate 

such class-specificity regarding both gender gaps in pain and their 

development over time; however, working conditions do not account for this 

finding.  

Four hypotheses were proposed: that the gender gap in musculoskeletal 

pain is larger among non-manual employees than among the working class 

(H1); that physical working conditions account for the gender gap among non-

manual employees (H2); that the gender gaps in pain would increase during 

the period from 1974 to 2010 (H3); and that these increasing gender gaps 

would be larger among the working class than among non-manual employees 

(H4). Overall, the gender gap in pain is found to be larger among non-manual 

employees than among the working class, which supports H1. However, this 

pertains particularly to later years in the study, with the exception of 

intermediate non-manuals in 2010. The contribution of working conditions to 

the gender gaps in musculoskeletal pain differs between classes and somewhat 

within classes over time. It is not found to be a continuous increase (or 

decrease) in explanatory value but rather a varying amount of moderation at 

various time points. Physical working conditions are found to moderate the 

gender gap in pain among intermediate non-manuals, although not among 

assistant and high level non-manual employees; H2 is thus supported only for 

intermediate non-manuals. Furthermore, any increase over time in the size of 

the gender gaps in pain was clearly found only for assistant non-manuals and 

higher non-manuals, whereas the gender gaps were quite stable among both 

the skilled and unskilled working class. Thus, H3 is partially supported, but 

only for assistant non-manual and higher non-manual employees, and H4, 

which rests on the assumption that H3 would hold for all classes, is thereby 

rejected. Generally, it can be concluded that the explanatory value of working 

conditions for gender differences in musculoskeletal pain does not change 
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over time within any of the classes. Hence, the results indicate that with regard 

to the mechanisms behind these class-specific gender gaps and their 

development over time, we may need to look beyond the type of working 

conditions measured in this study.  

For working conditions, we can observe that there is a general increase over 

time in women’s exposure to physically demanding conditions, although there 

are class differences regarding what this increase means for the gender gaps. 

Psychosocially demanding working conditions also increase during the time 

period studied, but they do so more equally within classes among men and 

women. Within both the skilled and unskilled working class, the increasing 

physical demand for women leads to a gender convergence by which men and 

women display equal levels of demanding physical work at the end of the time 

period. For intermediate non-manuals, it instead leads to gender divergence, 

where the level of physical demand among women becomes increasingly 

larger than that among men. It could seem counterintuitive that physical 

demands at work do not decrease and even increase for some groups during 

an era of automation. However, this may be understood with reference to the 

need for tasks to be routine in order for human labour to be substituted by 

machines (Autor et al., 2003). Many manual jobs (such as cleaning or driving 

vehicles) require flexibility in the face of circumstances that are difficult to 

foresee sufficiently enough to be computerized. The high level of physical 

demand for women is also probably in large part due to the physical side of 

care work (cf. Charles, 2011), where human labour is likewise difficult to 

replace. This applies to a substantial share of women’s occupations. However, 

such occupations (e.g., nurses, nurses’ aides, elder- and childcare) have been 

among the most common for women over the entire time period and thus 

cannot explain the increase in physical demand for women. It is, of course, 

possible that the working conditions utilized in this study are not relevant ones 

or that their measurements are less instructive for the question at hand. Most 

of the working conditions in LNU were introduced in the initial wave of the 

survey in 1968, and the conditions are thus chosen and the questions 

formulated in view of the labour market at that time. Aspects of work that 

have more recently been shown to affect health, such as so-called emotional 

labour (Bakker & Demerouti, 2007), are not included in this study. With the 

expansion of the health- and childcare sectors, it would have been of interest 

to include these types of working conditions, especially since they are 

typically found in occupations held by women. However, in a previous cross-

sectional study for 2010, emotional work did not moderate the class-specific 

gender gaps in musculoskeletal pain (see Study II). Furthermore, the question 

about lifting refers to heavy lifting (60 kg on a regular basis). Loads that entail 

risks for pain are usually considered to be of a much lower weight (25 kg is a 

common threshold; see Coenen et al., 2014). It is possible that individuals who 

regularly lift less than 60 kg reported this as “otherwise physically 
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demanding,” but it cannot be ascertained to what extent this is the case or 

whether this becomes unmeasured physical strain in this study. 

Another potential mechanism for the gender gaps in musculoskeletal pain 

could be within-class gender differences in age, but since age is adjusted in 

the analyses it cannot explain the remaining class-specific gender gaps in pain. 

The models are likewise adjusted for some domestic life factors, i.e., the 

presence of a partner and of children. However, as briefly discussed above, 

household work and childcare can involve similar physical and psychosocial 

strain as work on the labour market. That women perform a larger share of the 

housework than men accounts for part of the gender differences in ill health 

(Boye & Evertsson, 2014), and it has been shown that it is the total amount of 

time spent in both paid and unpaid work that is consequential to health for 

women (Boye, 2010). It may also be whether or not housework is divided 

equally in the household that is important for health rather than the absolute 

number of hours (Harrysson, Strandh & Hammarström, 2012). Lower 

socioeconomic positions are often described as connected to more traditional 

views on gender (Marks, Lam & McHale, 2009), and working-class women 

perform slightly more housework than other women do (Shirley & Wallace, 

2004). Middle-class women are also shown to be more vocal about their 

expectations of equality; consequently, middle-class men and women report 

sharing the housework more evenly (Miller & Carlson, 2016; Miller & 

Sassler, 2012). Whether and how household work and its division contribute 

to class-specific gender gaps in health is a topic for further research.   

Women’s increasing participation in the labour market also raises questions 

of selection: which women participated in the labour market in 1974, and 

which women did not? Does this have consequences for measuring and 

comparing health among women and men in the labour market at these 

different cross-sections of time? If a larger proportion of women of working 

age are employed in the labour market, there could be a decreasing selection 

of “strong” women into the labour market, which could perhaps explain 

increasing aggregate illness among women active in the labour market. It is 

not possible to draw any conclusions regarding selection from this study, but 

the increasing gender gaps in pain among assistant- and high-level non-

manual employees could suggest such a selection process. However, with the 

assumption that “weaker” or already unhealthy individuals would be more 

negatively affected by demands in the workplace, the finding that the gender 

gap in pain during the earlier survey years increases among assistant non-

manuals when adjusting for working conditions does not fit the decreasing 

selection argument.  

In conclusion, this study demonstrates the importance of disentangling 

gender and class when studying social inequalities in health. This approach 

promotes greater precision and complexity. What social circumstances 

contribute to differences between men and women in terms of the probability 

of ill/good health, and within what class? If we are truly interested in this 
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question, then we must ask not only whether the life conditions that are 

relevant for the health outcomes that we study differ between men and women 

due to their gender but also how this relates to gender aspects in other areas of 

structuration, such as class. Expecting the same conditions to account for a 

general gender difference in musculoskeletal pain will obscure the more 

complex picture of both cross-sectional class-specific gender differences and 

trends over time. With some stylized facts, the present study finds a growing 

gender divide in musculoskeletal pain for non-manuals and a rather stable 

gender divide for the working class. However, although working conditions 

contribute to cross-sectional differences in pain, they do not account for these 

class-specific trends. 
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Appendix 

 

Table A1. Probability of experiencing at least one symptom of musculoskeletal pain. Class separate LPM- 

regressions, M1-M3a (cont.). 

  Unskilled working class Skilled working class Assistant non-manual employees 

VARIABLES M1 M2 M3 M1 M2 M3 M1 M2 M3 

                    

Gender (woman=1) 0.0440*** 0.0333 0.0376 0.0323 0.0357 0.0648 0.0724*** 0.0272 0.0679 

(0.0163) (0.0316) (0.0339) (0.0227) (0.0616) (0.0634) (0.0214) (0.0472) (0.0485) 

1974 Ref ref ref ref ref ref ref ref ref  

 --  --  --  --  --  --  --  --  -- 

1981 0.0266 0.0197 0.00941 0.0453 0.0357 0.0357 0.0614** 0.127** 0.117**  

(0.0225) (0.0351) (0.0349) (0.0305) (0.0336) (0.0333) (0.0307) (0.0518) (0.0511) 

1991 0.131*** 0.117*** 0.0941*** 0.125*** 0.155*** 0.146*** 0.173*** 0.0864 0.0893*  

(0.0232) (0.0358) (0.0356) (0.0306) (0.0344) (0.0343) (0.0312) (0.0537) (0.0530) 

2000 0.138*** 0.126*** 0.100*** 0.178*** 0.178*** 0.157*** 0.217*** 0.195*** 0.175***  

(0.0253) (0.0368) (0.0366) (0.0314) (0.0363) (0.0366) (0.0324) (0.0544) (0.0538) 

2010 0.0687** 0.0720* 0.0317 0.0861** 0.0581 0.0425 0.129*** -0.00748 -0.0260  

(0.0283) (0.0392) (0.0394) (0.0338) (0.0400) (0.0399) (0.0351) (0.0574) (0.0568) 

Woman*1981   0.0123 0.00235  0.0440 0.0293   -0.0975 -0.0965  

  (0.0458) (0.0453)  (0.0807) (0.0799)   (0.0641) (0.0632) 

Woman*1991   0.0246 -0.000158  -0.109 -0.128*   0.129** 0.0964  

  (0.0469) (0.0467)  (0.0776) (0.0775)   (0.0657) (0.0650) 

Woman*2000   0.0223 -0.00242  -0.00047 -0.0409   0.0366 0.0105  

  (0.0504) (0.0503)  (0.0766) (0.0769)   (0.0675) (0.0669) 

Woman*2010   -0.0106 -0.0191  0.0683 0.0145   0.220*** 0.208***  

  (0.0568) (0.0564)  (0.0800) (0.0798)   (0.0725) (0.0717) 

Part-time employment     -0.0220   -0.0423     0.0119 

    (0.0321)   (0.0502)     (0.0420) 

Weekly work hours     -0.00105   -0.00375     0.00248 

    (0.00159)   (0.00294)     (0.00236) 

Heavy lifting     -0.0341*   0.0306     0.0251 

    (0.0196)   (0.0219)     (0.0389) 

Otherwise strenuous     0.0248   0.0496**     0.0338 

    (0.0183)   (0.0232)     (0.0257) 

Sweating     0.0383**   0.0469**     0.0270 

    (0.0180)   (0.0226)     (0.0419) 

Unsuitable positions     0.126***   0.0964***     0.155*** 

    (0.0179)   (0.0234)     (0.0267) 

Mentally taxing     0.0341**   0.0265     0.0674*** 

    (0.0172)   (0.0215)     (0.0211) 

Stressful     0.0189   0.0470**     -0.00976 

    (0.0169)   (0.0216)     (0.0234) 

Monotonous     0.0639***   0.0750***     0.0684** 

    (0.0168)   (0.0245)     (0.0291) 

Constant 0.399*** 0.406*** 0.328*** 0.422*** 0.421*** 0.387*** 0.242*** 0.280*** 0.0826  

(0.0260) (0.0302) (0.0721) (0.0313) (0.0326) (0.124) (0.0358) (0.0456) (0.106)  

               

Observations 3,764 3,764 3,764 2,461 2,461 2,461 2,362 2,362 2,362 

R-squared 0.028 0.028 0.059 0.033 0.036 0.068 0.043 0.053 0.086 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
 

 

 

 



 

 

Table A1 (cont.). Probability of experiencing at least one symptom of musculo- 

skeletal pain. Class separate LPM-regressions, M1-M3a 

  Intermediate non-manual  

employees 

Higher non-manual  

employees 

VARIABLES M1 M2 M3 M1 M2 M3 

              

Gender 

(woman=1) 

0.0715*** 0.0345 0.0193 0.0970*** -0.00629 -0.0129 

(0.0183) (0.0486) (0.0493) (0.0234) (0.0724) (0.0737) 

1974 ref ref ref ref ref ref  

 --  --  --  --  --  -- 

1981 0.0415 0.0372 0.0368 0.0528 0.0523 0.0526  

(0.0315) (0.0411) (0.0406) (0.0402) (0.0454) (0.0451) 

1991 0.125*** 0.0909** 0.0782* 0.112*** 0.0919** 0.0889**  

(0.0311) (0.0419) (0.0416) (0.0380) (0.0439) (0.0437) 

2000 0.189*** 0.150*** 0.131*** 0.205*** 0.158*** 0.152***  

(0.0303) (0.0409) (0.0406) (0.0372) (0.0434) (0.0433) 

2010 0.127*** 0.136*** 0.121*** 0.0761** 0.0444 0.0365  

(0.0305) (0.0403) (0.0400) (0.0376) (0.0447) (0.0445) 

Woman*1981   0.0176 -0.00391  0.00152 -0.00790  

  (0.0644) (0.0639)  (0.0974) (0.0970) 

Woman*1991   0.0755 0.0601  0.0967 0.0895  

  (0.0634) (0.0629)  (0.0877) (0.0875) 

Woman*2000   0.0824 0.0752  0.171** 0.172**  

  (0.0616) (0.0614)  (0.0847) (0.0848) 

Woman*2010   -0.00474 -0.0242  0.124 0.134  

  (0.0617) (0.0620)  (0.0845) (0.0851) 

Part-time  

employment 

    -0.00369   -0.121** 

    (0.0386)   (0.0491) 

Weekly  

Work hours 

    -0.00109   -0.0048** 

    (0.00225)   (0.00201) 

Heavy lifting     0.00952   -0.0376 

    (0.0346)   (0.0808) 

Otherwise 

strenuous 

    0.0540**   0.0542 

    (0.0236)   (0.0348) 

Sweating     -0.0558   0.0372 

    (0.0362)   (0.0700) 

Unsuitable  

positions 

    0.139***   0.143*** 

    (0.0234)   (0.0395) 

Mentally taxing     0.0312   0.0551** 

    (0.0200)   (0.0243) 

Stressful     0.0572***   0.0123 

    (0.0209)   (0.0252) 

Monotonous     0.0316   0.0881 

    (0.0361)   (0.0601) 

Constant 0.280*** 0.295*** 0.251** 0.236*** 0.263*** 0.390***  

(0.0330) (0.0371) (0.0984) (0.0408) (0.0436) (0.0926)  

         

Observations 2,929 2,929 2,929 2,063 2,063 2,063 

R-squared 0.033 0.035 0.062 0.034 0.037 0.056 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
a All models controlled for age, partnership status and children in household 
 

 

 



 

 

Table A2. T-test of coefficient for gender (woman=1) between class-separate  

models for probability of at least one symptom of musculoskeletal pain, Model 1 

 

 

  

Unskilled 

workers 

Skilled  

workers 

Assistant  

non-manuals 

Intermediate 

non-manuals 

Unskilled  

Workers  --    

Skilled  

Workers n/s  --   

Assistant  

non-manuals n/s n/s  --  

Intermediate  

non-manuals n/s n/s n/s  -- 

Higher  

non-manuals * ** n/s n/s 

*** p<0.01, ** p<0.05, * p<0.1, n/s p>0.1  



 

 

Table A3. T-tests of interaction terms (gender*year) between class-separate models for probability of at least one symptom of musculoskeletal pain, Model 2.  

  Unskilled workers Skilled workers Assistant non-manuals 

  1981 1991 2000 2010 1981 1991 2000 2010 1981 1991 2000 2010 

Unskilled  

workers -- -- -- -- n/s n/s n/s n/s  n/s n/s n/s ** 

Skilled  

workers n/s n/s n/s n/s -- -- -- -- n/s ** n/s n/s 

Assistant  

non-manuals n/s n/s n/s ** n/s ** n/s n/s -- -- -- -- 

Intermediate  

non-manuals n/s n/s n/s n/s n/s * n/s n/s * n/s n/s ** 

Higher  

non-manuals n/s n/s n/s n/s n/s * n/s n/s n/s n/s n/s n/s 

  Intermediate non-manuals Higher non-manuals 

  1981 1991 2000 2010 1981 1991 2000 2010 

Unskilled  

workers n/s n/s n/s n/s n/s n/s n/s n/s 

Skilled  

workers n/s * n/s n/s n/s * n/s n/s 

Assistant  

non-manuals * n/s n/s ** n/s n/s n/s n/s 

Intermediate 

non-manuals -- -- -- -- n/s n/s n/s n/s 

Higher  

non-manuals n/s n/s n/s n/s -- -- -- -- 

*** p<0.01, ** p<0.05, * p<0.1, n/s p>0.1      
 

 



 

 

Table A4. Probability of multiple symptoms of musculoskeletal pain. Class separate LPM-regressions, M1-M2a 

(cont.). 

  Unskilled working class Skilled working class Assistant non-manual employees 

 M1 M2 M3 M1 M2 M3 M1 M2 M3 

Gender 

(woman=1) 

0.0747*** 0.0576** 0.0656** 0.0461** 0.0932* 0.0906 0.0481*** 0.00951 0.0433 

(0.0148) (0.0287) (0.0306) (0.0199) (0.0539) (0.0555) (0.0176) (0.0390) (0.0397) 

1974 ref ref ref ref ref ref ref ref ref  

 --  --  --  --  --  --  --  --  -- 

1981 0.00876 -0.00734 -0.0163 0.0239 0.0334 0.0352 0.0640** 0.0884** 0.0743*  

(0.0205) (0.0319) (0.0315) (0.0267) (0.0294) (0.0292) (0.0253) (0.0428) (0.0418) 

1991 0.129*** 0.134*** 0.112*** 0.124*** 0.151*** 0.143*** 0.109*** 0.0697 0.0760*  

(0.0211) (0.0325) (0.0322) (0.0268) (0.0301) (0.0301) (0.0256) (0.0443) (0.0434) 

2000 0.122*** 0.0952*** 0.0695** 0.146*** 0.132*** 0.113*** 0.187*** 0.138*** 0.110**  

(0.0230) (0.0334) (0.0331) (0.0275) (0.0318) (0.0320) (0.0267) (0.0449) (0.0440) 

2010 0.0649** 0.0491 0.00861 0.0871*** 0.0974*** 0.0836** 0.0910*** 0.0121 -1.62e-05  

(0.0257) (0.0356) (0.0356) (0.0296) (0.0350) (0.0350) (0.0289) (0.0474) (0.0465) 

Woman* 

1981   0.0278 0.0152  -0.0599 -0.0636   -0.0353 -0.0280  

  (0.0416) (0.0409)  (0.0707) (0.0700)   (0.0529) (0.0517) 

Woman* 

1991   -0.00827 -0.0360  -0.120* -0.121*   0.0599 0.0309  

  (0.0426) (0.0422)  (0.0679) (0.0679)   (0.0542) (0.0532) 

Woman* 

2000   0.0514 0.0233  0.0110 -0.00134   0.0761 0.0685  

  (0.0458) (0.0455)  (0.0671) (0.0674)   (0.0557) (0.0547) 

Woman* 

2010   0.0313 0.0208  -0.0552 -0.0809   0.127** 0.116**  

  (0.0516) (0.0509)  (0.0700) (0.0699)   (0.0598) (0.0587) 

Part-time 

employ. 

    -0.0315   -0.0782*     0.0131 

    (0.0290)   (0.0440)     (0.0344) 

Weekly 

work hours 

    -0.00167   -0.0067***     0.00130 

    (0.00144)   (0.00257)     (0.00193) 

Heavy  

lifting 

    -0.0233   0.0295     -0.00358 

    (0.0177)   (0.0192)     (0.0318) 

Otherwise 

strenuous 

    0.0276*   0.0777***     0.0571*** 

    (0.0166)   (0.0203)     (0.0210) 

Sweating     0.0417**   0.0399**     0.139*** 

    (0.0163)   (0.0198)     (0.0343) 

Unsuitable 

positions 

    0.134***   0.0327     0.0950*** 

    (0.0162)   (0.0205)     (0.0218) 

Mentally 

taxing 

    0.0368**   0.0318*     0.0565*** 

    (0.0156)   (0.0189)     (0.0172) 

Stressful     0.0210   0.0314*     -0.00203 

    (0.0153)   (0.0190)     (0.0191) 

Monotonus      0.0585***   0.0753***     0.0894*** 

    (0.0152)   (0.0215)     (0.0238) 

Constant 0.113*** 0.122*** 0.0568 0.129*** 0.123*** 0.242** 0.0506* 0.0812** -0.0766 

 (0.0236) (0.0275) (0.0651) (0.0274) (0.0286) (0.108) (0.0295) (0.0376) (0.0865) 

Obs. 3,764 3,764 3,764 2,461 2,461 2,461 2,362 2,362 2,362 

R-squared 0.041 0.041 0.082 0.035 0.038 0.068 0.036 0.041 0.089 

Standard errors in parentheses                   *** p<0.01, ** p<0.05, * p<0.1 

  



 

 

Table A4 (cont.). Probability of multiple symptoms of musculoskeletal pain. Class separate  

LPM-regressions, M1-M2a  

  Intermediate non-manual employees Higher non-manual employees 

 M2 M3 M1 M2 M3 M1 

Gender 

(woman=1) 

0.0499*** 0.0196 0.00845 0.0715*** -0.0172 -0.0157 

(0.0137) (0.0364) (0.0370) (0.0167) (0.0517) (0.0524) 

1974 ref ref ref ref ref ref  

 --  --  --  --  --  -- 

1981 0.00288 -0.0217 -0.0231 -0.00953 -0.0181 -0.0205  

(0.0236) (0.0307) (0.0305) (0.0288) (0.0325) (0.0320) 

1991 0.0443* 0.0291 0.0190 0.0388 0.0167 0.00986  

(0.0233) (0.0314) (0.0312) (0.0272) (0.0314) (0.0310) 

2000 0.134*** 0.137*** 0.121*** 0.0749*** 0.0272 0.0140  

(0.0227) (0.0306) (0.0304) (0.0266) (0.0311) (0.0308) 

2010 0.0654*** 0.0465 0.0354 0.0247 0.0170 0.00546  

(0.0228) (0.0302) (0.0300) (0.0269) (0.0320) (0.0316) 

Woman*1981   0.0596 0.0530  0.0388 0.0279  

  (0.0482) (0.0479)  (0.0696) (0.0689) 

Woman*1991   0.0380 0.0312  0.0975 0.0807  

  (0.0474) (0.0472)  (0.0627) (0.0622) 

Woman*2000   0.00387 0.00373  0.164*** 0.153**  

  (0.0461) (0.0461)  (0.0606) (0.0602) 

Woman*2010   0.0452 0.0357  0.0611 0.0611  

  (0.0462) (0.0465)  (0.0604) (0.0604) 

Part-time  

employment 

    -0.0184   -0.0361 

    (0.0290)   (0.0349) 

Weekly  

work hours 

    -0.00112   -0.000965 

    (0.00169)   (0.00143) 

Heavy lifting     -0.00251   -0.0508 

    (0.0260)   (0.0574) 

Otherwise 

strenuous 

    0.0591***   0.0197 

    (0.0177)   (0.0247) 

Sweating     -0.0481*   -0.0251 

    (0.0271)   (0.0497) 

Unsuitable  

positions 

    0.0776***   0.170*** 

    (0.0175)   (0.0280) 

Mentally taxing     -0.0147   0.0544*** 

    (0.0150)   (0.0173) 

Stressful     0.0382**   0.00802 

    (0.0157)   (0.0179) 

Monotonous     0.0944***   0.117*** 

    (0.0271)   (0.0427) 

Constant 0.0708*** 0.0814*** 0.0820 0.0887*** 0.110*** 0.0906 

 (0.0247) (0.0278) (0.0738) (0.0292) (0.0312) (0.0658) 

Observations 2,929 2,929 2,929 2,063 2,063 2,063 

R-squared 0.039 0.040 0.063 0.024 0.029 0.060 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

a All models controlled for age, partnership status and children in household 

 

 



 

 

Table A5. T-test of coefficient for gender (woman=1) between class-separate  

models for probability of at multiple symptoms of musculoskeletal pain, Model1 

 

 

 

  

Unskilled 

workers 

Skilled 

workers 

Assistant non-

manuals 

Intermed. 

non-manuals 

Unskilled  

workers  --    

Skilled 

workers n/s  --   

Assistant  

non-manuals n/s n/s  --  

Intermediate 

non-manuals n/s n/s n/s  -- 

Higher  

non-manuals n/s ** n/s n/s 

*** p<0.01, ** p<0.05, * p<0.1, n/s p>0.1  



 

 

Table A6. T-tests of interaction terms (gender*year) between class-separate models for probability of multiple symptoms of musculoskeletal pain, Model 2.  

  Unskilled workers Skilled workers Assistant non-manuals 

  1981 1991 2000 2010 1981 1991 2000 2010 1981 1991 2000 2010 

Unskilled  

workers -- -- -- -- n/s n/s n/s n/s  n/s n/s n/s n/s 

Skilled  

workers n/s n/s n/s n/s -- -- -- -- n/s ** n/s n/s 

Assistant  

non-manuals n/s n/s n/s n/s n/s ** n/s n/s -- -- -- -- 

Intermed.  

non-manuals n/s n/s n/s n/s n/s * n/s n/s n/s n/s n/s n/s 

Higher  

non-manuals n/s n/s n/s n/s n/s ** * n/s n/s n/s n/s n/s 

  Intermediate non-manuals Higher non-manuals 

  1981 1991 2000 2010 1981 1991 2000 2010 

Unskilled  

workers n/s n/s n/s n/s n/s n/s n/s n/s 

Skilled  

workers n/s * n/s n/s n/s ** * n/s 

Assistant  

non-manuals n/s n/s n/s n/s n/s n/s n/s n/s 

Intermed. 

non-manuals -- -- -- -- n/s n/s ** n/s 

Higher  

non-manuals n/s n/s ** n/s -- -- -- -- 

*** p<0.01, ** p<0.05, * p<0.1, n/s p>0.1      



 

 

Table A7. Absolute gender gaps (women-men) in predicted probability of at least  

one symptom of musculoskeletal pain, all models, by class and survey year.  

 

 

  

    1974 1981 1991 2000 2010 

Unskilled 

working 

class 

M1 4.4 4.4 4.4 4.4 4.4 

M2 3.33 4.56 5.79 5.56 2.27 

M3.1 3.37 4.72 6.07 5.89 2.50 

M3.2 3.74 3.54 3.45 3.29 1.25 

M3.3 3.25 4.62 5.29 4.94 2.50 

M3 3.76 4.00 3.74 3.52 1.85 

Skilled 

working 

class 

M1 3.23 3.23 3.23 3.23 3.23 

M2 3.57 7.97 -7.33 3.52 10.4 

M3.1 2.37 7.57 -7.22 3.68 10.31 

M3.2 9.33 11.11 -4.97 4.16 9.71 

M3.3 2.68 7.1 -8.52 1.45 8.76 

M3 6.48 9.41 -6.32 2.39 7.93 

Assistant 

non-manual 

employees 

M1 7.24 7.24 7.24 7.24 7.24 

M2 2.72 -7.03 15.62 6.38 24.72 

M3.1 4.24 -5.56 16.44 6.98 25.14 

M3.2 4.96 -4.74 15.86 7.36 26.56 

M3.3 3.38 -6.32 15.08 6.28 25.48 

M3 6.79 -2.86 16.43 7.84 27.59 

Intermed. 

non-manual 

employees 

M1 7.15 7.15 7.15 7.15 7.15 

M2 3.45 5.21 11.00 11.69 2.98 

M3.1 2.87 4.51 10.55 11.34 2.66 

M3.2 1.91 1.69 7.93 9.6 -0.07 

M3.3 4.09 5.40 11.15 11.52 2.2 

M3 1.93 1.54 7.94 9.45 -0.49 

Higher  

non-manual 

employees 

M1 9.7 9.7 9.7 9.7 9.7 

M2 -0.63 -0.48 9.04 16.47 11.77 

M3.1 -0.85 -0.73 9.75 17.45 12.35 

M3.2 -1.54 -2.10 6.8 14.86 11.36 

M3.3 0.12 0.08 9.23 16.52 12.02 

M3 -1.29 -2.08 7.66 15.91 12.11 



 

 

Table A8. Absolute gender gaps (women-men) in predicted probability of multiple 

symptoms of musculoskeletal pain, by class and survey year.  

    1974 1981 1991 2000 2010 

Unskilled 

working class 

M1 7.47 7.47 7.47 7.47 7.47 

M2 5.76 8.54 4.93 10.90 8.89 

M3.1 5.65 8.63 5.23 11.27 9.13 

M3.2 6.72 7.71 2.72 8.66 8.06 

M3.3 5.67 8.58 4.32 10.17 9.06 

M3  6.56 8.08 2.96 8.89 8.64 

Skilled  

working class 

M1 4.61 4.61 4.61 4.61 4.61 

M2 9.32 3.33 -2.68 10.42 3.80 

M3.1 6.83 2.26 -2.89 10.42 3.35 

M3.2 13.10 4.96 -1.50 10.69 3.10 

M3.3 8.41 2.51 -3.79 8.56 2.22 

M3 9.06 2.70 -3.04 8.93 0.97 

Assistant 

non-manual 

employees 

M1 4.81 4.81 4.81 4.81 4.81 

M2 0.95 -2.58 6.94 8.56 13.65 

M3.1 1.49 -2.10 7.14 8.68 13.69 

M3.2 3.49 0.73 7.66 11.05 15.39 

M3.3 1.43 -2.13 6.13 8.51 14.23 

M3 4.33 1.53 7.42 11.18 15.93 

Intermed. 

non-manual 

employees 

M1 4.99 4.99 4.99 4.99 4.99 

M2 1.96 7.92 5.76 2.35 6.48 

M3.1 1.57 7.62 5.60 2.31 6.51 

M3.2 0.86 5.60 3.53 0.86 4.24 

M3.3 2.28 8.44 6.13 2.47 6.19 

M3 0.85 6.15 3.97 1.22 4.42 

Higher  

non-manual 

employees 

M1 7.15 7.15 7.15 7.15 7.15 

M2 -1.72 2.16 8.03 14.68 4.39 

M3.1 -1.49 2.36 8.34 15.11 4.58 

M3.2 -2.46 0.50 5.85 13.14 3.99 

M3.3 -1.12 2.74 8.23 14.78 4.73 

M3 -1.57 1.22 6.50 13.73 4.54 
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