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Abstract

Background: This study aims to explore the development of job demands, decision authority and social support
within and between industries with different gender composition in Sweden between 1991 and 2013.

Methods: Cross-sectional data from 12 waves of the Swedish Work Environment Surveys (1991 to 2013), comprising in
total 109,698 respondents, were used. Industries were classified in 7 categories according to its gender composition
and main activity, comprising two female-dominated, three gender-mixed and two male-dominated industries.
Proportions of workers reporting high job demands, low decision authority and poor social support between 1991 and
2013 were calculated. Logistic regression analyses were performed to estimate variation across time, using 1991 as the
reference category, and between industries, using knowledge intensive services as the reference category. Estimates for
high job demands, low decision authority and poor social support were presented as average marginal effects (AMEs).

Results: The probabilities of reporting low decision authority were higher in education and health and social care
during the whole study period, for both genders, compared with the reference category of knowledge intensive
services. The probability of having high job demands were higher for men and women in education, and women in
health and social care, compared with the reference category. Men in the male dominated industries had increased job
demands over time, compared to the beginning of the study period (1991). The probability of reporting poor social
support was higher in the later than in the earliest time period for women in the female-dominated industry health
and social care as well as in the gender-mixed labour intensive services industry.

Conclusions: There has been a negative development of job demands and decision authority in the female-
dominated industries education and health and social care in Sweden, whereas social support has developed more
negatively for women in health and social care and in labour intensive services.

Keywords: Job demands, Decision authority, Social support, Sweden, Gender composition, Industry, Development
over time, Average marginal effects
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Background
Sickness absence for psychiatric disorders has been increas-
ing in Sweden in the last decades, mainly due to
stress-related and depressive disorders, and are currently
the most common causes of sick leave [1]. The negative de-
velopment has been particularly pronounced among em-
ployees in female-dominated industries, such as health and
social care and education, and the highest rates are found
among women in these industries [2]. It has been suggested
that the higher rates of sickness absence due to mental dis-
orders in female-dominated industries may be partly caused
by a deteriorating psychosocial work environment in these
settings [3]. However, to date, there is a lack of knowledge
regarding whether the psychosocial work environment has
developed differently in industries based on their gender
composition at industry level in Sweden. The rational for
the present study is to contribute with knowledge applic-
able to the design of healthy workplaces and actions taken
to prevent occupational risk factors. Working life is orga-
nized in industries and workplaces, not by occupation nor
gender. This means that work life research that facilitates
implementation of the findings, should follow the logic of
the agents and arenas where the responsibility over the
work environment is placed, such as employers, job de-
signers, human resources departments and production en-
gineers in organizations and establishments. Furthermore,
it was concluded in a recent report by the Swedish Social
Insurance Agency that the industry level is relevant in
explaining some of the variation in sick leave rates on the
Swedish labour market [4].
The labour market around the world is highly gender

segregated [5] with women and men found in different oc-
cupations and industries (horizontal segregation) and
women in positions with less power and lower status than
men (vertical segregation) [6, 7]. In Sweden, the welfare
sector, employing mostly women, was expanded in the
1970’s and Sweden was, for a long time, one of the most
horizontally gender segregated countries in Europe [8].
Currently, although gender segregation in Sweden is more
alike that of other European countries, men and women
are still to a large extent employed in different occupa-
tions and industries [3, 9].
Health differences associated with the gender segrega-

tion in the labour market may be a reflection of how work
is organized, valued and practiced depending on whether
it is male or female gendered [6]. However, working life is
gendered not only with regards to gender composition in
industries, workplaces and occupations; according to gen-
der theory, different job tasks are assigned gendered sym-
bolic meanings [6] and status [10]. For example, technical
work such as working with ‘things’ and ‘data’ [11] has been
associated with high skill requirements and masculine
connotations, such as rationality [12]. On the other hand,
caring work, which according to Kohn & Schooler’s

classification can be defined as working with ‘humans’
[11], has been given feminine connotations, including that
the required skills are by nature embodied in women [13].
If the differently gendered segments of the labour market
develop in different directions with regards to psycho-
social working conditions, this may over time lead to in-
creased gender differences in work-related health [14].
In the 1990s, the public sector in the Nordic countries

went through large reorganizations and cuts and new
public management was introduced (NPM) [15, 16].
NPM was a wave of public sector reforms aimed at cre-
ating a more efficient and market-driven public sector
[17]. In Sweden, large industries organized by the public
sector are, for example, the female-dominated industries
health care and education. Studies investigating the con-
sequences of the 1990’s economic situation and the
introduction of NPM on the psychosocial work environ-
ment in the public sector in Sweden show that the
organizational changes resulted in a deterioration of the
work environment and professional autonomy of the
employees [18–20].
The increased risk of mental ill-health in female-domi-

nated industries that has been observed during the past
years in Sweden may thus be due to a continuous deteri-
oration of the psychosocial work environment in these in-
dustries compared with gender-mixed and male-
dominated industries [21–23].
The dimensions of the demand-control-support model

[24] have been identified as relevant to study these
organizational changes [25], and it is well established
that high job demands, low job control and poor social
support [24] are associated with mental ill-health and
sickness absence [26–29]. Variance in job demands and
control have mainly been explored by comparing occu-
pations and sex, but few studies have shown that vari-
ance can be attributed to organizational [30, 31] and
workplace levels [32].
To the best of our knowledge there is no study focus-

ing on the development and distribution of high job de-
mands, low decision authority and poor social support
based on gender composition at the industry level in
Sweden. The present study aims to, with an exploratory
focus, address this limitation.

Aim
This study aims to explore the development of job de-
mands, decision authority and social support within and
between industries with different gender composition in
Sweden. The specific research questions are whether
high job demands, low decision authority and poor so-
cial support among women and men: i) have changed
over the study period within the industries; ii) differ be-
tween industries over the study period.
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Methods
Study population
The respondents are employees living in Sweden, aged
16–64 years, who were not absent, due to sickness or
other types of leave, for at least 3 months prior to the data
collection. Data were derived from the Swedish Work En-
vironment Survey (SWES) conducted biennially since
1989 by the Swedish Work Environment Authority in col-
laboration with Statistics Sweden. SWES participants are
sampled from the biennial Labour Force Survey (LFS).
More than 20,000 persons are randomly drawn from the
whole Swedish population, and are stratified by county,
sex, citizenship and employment status. Further on, a ran-
dom sub-sample of gainfully employed people from LFS
are sent self-completion SWES questionnaires [33]. These
questionnaires contain, among other, questions about the
psychosocial work environment.
The current study uses cross-sectional data from 12

waves of SWES (1991 to 2013) and comprises in total
109,698 respondents. The response rate has decreased
from 87.2% in 1991 to 58.7% in 2013, with a mean re-
sponse rate of 75.1% over the 12 waves [3]. The response
rate by year of SWES is provided in the additional file 1.
Participation across waves has been lower for men and
among individuals with low education, low income, and
with foreign background. Furthermore, it has also been
lower among the self-employed and among individuals
with part-time or short-term employment contracts.
SWES data were linked to registry data from the Lon-

gitudinal integration database for health insurance and
labour market studies (LISA) which annually integrates
data on the labour market, educational and social sectors
on all individuals that are more than 16 years of age reg-
istered in Sweden. In the current study, the labour mar-
ket industry that the respondent was employed in at the
time of the data collections, as well as the participants’
highest degree of education, were drawn from LISA.

Study variables
Industry classification
The industry variable is based on the Swedish Standard
Industrial Classification (SNI), a system that follows the
recommendations of the Statistical classification of eco-
nomic activities in the European Community (NACE),
allowing for comparisons of data at the national and
international level, and over time. The SNI is primarily
an activity classification, with production units classified
according to the main economic activity carried out.
The SNI was last revised in 2007. In the present study,
the SNI classification system from 2002 is used for the
waves 1991 to 2007, and the SNI 2007 classification for
the waves 2009 to 2013.
The SNI 2002 and 2007 have 17 and 21 main categor-

ies, where 15 and 19 are applicable for classifying paid

work, respectively. For the present study, these categor-
ies were grouped together into seven new categories ac-
cording to two principles: 1) the type of work conducted
in each industry, and 2) the proportion of men and
women employed in each industry (see Table 1). This
classification was used as a proxy for female-dominated,
male-dominated and gender-mixed industries. Partici-
pants were classified into two male-dominated industries
(Goods and energy production and Machinery opera-
tions), three gender-mixed industries (Labour intensive
services, Knowledge intensive services, and Public ad-
ministration) and two female-dominated industries
(Education and Health and social care). In the two
male-dominated categories, the core activity is handling
“things” whereas in the two female-dominated categor-
ies, the core activity is contact with humans. The three
gender-mixed categories encompass activities with vary-
ing work objects: handling things, data and humans [11].
The proportion of women in each industry over the

study period (1991–2013) in SWES is given in the last
column of Table 1.

Psychosocial work factors
The psychosocial work factors used in this study were
drawn from SWES 1991–2013: job demands, decision
authority and social support.
The variables job demands and decision authority were

based on four items each whereas social support was de-
rived from two separate questions. These variables serve
as indicators of the demand-control-support model di-
mensions [34] and have been used in previous studies
[34–36]. According to the above procedure, respondents
were classified as having high job demands if they re-
ported at least two of the following: “have to skip lunch,
work late or take work home” at least once every week;
at least half of the time “does not have time to talk or
even think of anything other than work”; “the work re-
quires undivided attention and concentration” nearly all
the time; and agree fully or to some extent to “having far
too much to do” (Chronbach’s alpha 0.64). Respondents
were classified as having low decision authority if they
reported two of the following: “possibility to set the work
tempo” half of the time or less; mostly not or never
“possibility to decide when various tasks are to be done”;
never or mostly “not involved in planning the work”;
and agree fully or to some extent to “having too little in-
fluence at work” (Cronbach’s alpha 0.63). Respondents
were classified as having poor social support if they re-
ported that mostly not or never “received support” from
the superiors and/or colleagues “when the work becomes
troublesome” (Chronbach’s alpha 0.64). The original re-
sponse items and scales used to compose each of the
variables can be found in the additional file 2.
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Covariates
Age and education of the participants were derived from
registry data. Age was categorized in five groups: 16–25,
26–35, 36–45, 46–55, 56–64. The highest degree of edu-
cation of the respondents was classified into five cat-
egories: compulsory education, two years of upper
secondary school, three or four years of upper secondary
school, university or equivalent less than three years,
and university or equivalent three years or more.

Statistical methods
The proportion of respondents reporting to be exposed
to the studied psychosocial work factors between 1991
and 2013 in industries with different gender composition
were calculated. Due to changes in the SNI classification
system over time, the analyses were conducted separ-
ately for periods using the same industry classification:
1991 to 2007 and 2009 to 2013. Because of decreasing
response rates, the use of weighted data based on sex
and occupation, provided by Statistics Sweden, was con-
sidered. However, the variation between the proportions
was lower than 3% between weighted and unweighted
data. As the use of weighted data restricted the statistical
analyses that were possible to perform, unweighted data
was used. To estimate if the adverse psychosocial work

factors varied between the years when comparing to the
first year of the study (1991), logistic regressions were
conducted, adjusted for age. SWES data were pooled in
5 groups: 1991 (the reference category), 1993 to 1995,
1997 to 2001, 2003 to 2007 and 2009 to 2013. Estimates
are reported as Average Marginal Effects, which can be
interpreted as the average change in the probability (0 to
1) of reporting exposure to high job demands, low deci-
sion authority and poor social support in each of the
group years compared with the reference group. The
SWES wave of 1991 was used as the reference category,
as it is the year before the Swedish economic crisis,
when work conditions were expected to be better than
in later years [37]. Estimates show the discrete change
from this category with 95% confidence interval. To esti-
mate if the psychosocial work factors differed between
industries and between the earlier and later periods of
the study, SWES data was pooled into four groups. The
first group comprises data from the beginning of the
study period (1991, 1993 and 1995), the second group
and third group uses data from the middle of the study
period (1997, 1999 and 2001; 2003, 2005 and 2007, re-
spectively). The fourth group uses data from the end of
the study period (2009, 2011 and 2013). Logistic regres-
sions were conducted, adjusted for age, education and

Table 1 Industry classification according to gender composition

Industry SNI 2002 category and code SNI 2007 category and code Proportion of women
in SWES (1991–2013)

Education • Education (M) • Education (P) 77.30%

Health and social
care

• Health and social work (N) • Human health and social work activities
(Q)

86.85%

Labor intensive
services

• Wholesale and retail trade, repair of motor vehicles,
motorcycles, personal and household goods (G)

• Hotels and restaurants (H)
• Other community, social and personal service activities
(O)

• Wholesale and retail trade, repair of motor
vehicles and motorcycles (G)

• Accommodation and food service
activities (I)

• Arts, entertainment and recreation (R)
• Other service activities (S)
• Administrative and support service
activities (N)

52.65%

Knowledge
intensive services

• Financial intermediation (J)
• Real estate, renting and business activities (K)

• Information and communication (J)
• Financial and insurance activities (K)
• Real estate activities (L)
• Professional, scientific and technical
activities (M)

45.93%

Public
administration

• Public administration and defence; compulsory social
security (L)

• Public administration and defence;
compulsory social security (O)

53.81%

Goods and
energy
production

• Mining and quarrying (C)
• Manufacturing (D)
• Electricity, gas and water supply (E)

• Mining and quarrying (B)
• Manufacturing (C)
• Electricity, gas and air conditioning supply
(D)

• Water supply; sewerage, waste
management and remediation activities
(E)

26.51%

Machinery
operations

• Agriculture, hunting and forestry (A)
• Fishing (B)
• Construction (F)
• Transport, storage and communication (I)

• Agriculture, forestry and fishing (A)
• Construction (F)
• Transportation and storage (H)

21.03%
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year of data collection. Estimates are reported as Aver-
age Marginal Effects, which can be interpreted as the
average change in the probability (0 to 1) of reporting
exposure to high job demands, low decision authority
and poor social support in each industry compared with
the reference group. Knowledge intensive services was
used as the reference category, as it is a gender-mixed
industry and employs highly skilled workers in the pri-
vate sector, often associated with good psychosocial
work conditions. Estimates show the discrete change
from this category with 95% confidence interval. All ana-
lyses were stratified by sex and performed in STATA ver-
sion 15.1 for Mac™. The study is reported in adherence
with the STROBE guidelines.

Results
As shown in Table 2, the highest proportion of male re-
spondents were employed in the goods and energy pro-
duction (28.9%) and the lowest number in health and
social care (4.9%). Among women, the highest number
of respondents were employed in health and social care
(30%), and the lowest in machinery operations (5.6%).
The educational level differed between genders and in-

dustries (results available in additional file 1). For ex-
ample, in education, 50.7% of the men and 38.7% of the
women had at least 3 years of university education. In

health and social care, 37.8% of the men and 18.6% of
the women had 3 years of university education or more.
The results of the statistical analyses will be described

in the sub-sections below. The proportions of women
and men with high job demands (Figs. 1 and 2), low de-
cision authority (Figs. 3 and 4) and poor social support
(Figs. 5 and 6), over time and per industry are shown in
the figures. The corresponding proportions are given in
the table on the additional files 3 and 4.

Female-dominated industries
Education
Women in education had the highest proportions of
high job demands over the study period. When compar-
ing with 1991, the probabilities of having high job de-
mands were higher in all other time periods (see
Table 3). In comparison with women in knowledge in-
tensive services, women in education had increased
probabilities of having high job demands, over the study
period (see Table 4). The probability is higher in the later
wave group, between 2009 and 2011 (AME 0.17, 95% CI
0.13, 0.20).
Women in this industry also reported that decision au-

thority decreased over the study period. Comparing with
1991, the probabilities of having low decision authority
varied between 13 to 14%, from 1997 to 2013. In com-
parison with women in knowledge intensive services, the
probabilities have been increasing over the four study
group periods, with the highest probability in the later
studied group period (AME 0.25, 95% CI 0.20, 0.28).
In 1997, 38% of women reported having poor social

support at work. Between 1997 and 2001, there was a
5% higher probability of reporting low social support
when comparing to 1991.
Men in education reported the highest proportions of

having high job demands, from all the study participants.
Increased probabilities of having high job demands were
observed between 1997 and 2001 (AME 0.09, CI 95%
0.06, 0.12), when comparing to 1991. However, when
comparing to men in knowledge intensive services, the
probabilities of having high job demands varied between
18 and 24%, the highest observed between 2009 and
2011 (AME 0.24, 95% CI 0.19, 0.28) (see Table 5).

Health and social care
For women in this industry, the probabilities of having
high job demands were higher in all study group periods
when comparing with 1991. Between 1993 and 1995, the
probability was 8% (95% CI 0.03, 0.09), between 1997
and 2001 the probability was 14% (95% CI 0.12, 0.17),
between 2003 and 2007 the probability was 12% (95% CI
0.09, 0.14) and in the later study group period it was
14% (95% CI 0.11, 0.17), compared with the reference
category. When comparing with women in knowledge

Table 2 Characteristics of the study participants in the whole
study sample (1991–2013)

Men
N = 53,118

Women
N = 56,580

Industry

Goods and energy production 14,958 28.87% 5395 9.74%

Machinery operations 11,571 22.33% 3082 5.56%

Labour intensive services 9337 18.02% 10,382 18.74%

Knowledge intensive services 7200 13.89% 6116 11.04%

Public administration 3315 6.40% 3862 6.97%

Education 2925 5.64% 9960 17.98%

Health and Social care 2513 4.85% 16,592 29.96%

Age Groups

16–25 4825 9.08% 5525 9.77%

26–35 11,691 22.01% 11,408 20.17%

36–45 13,607 25.62% 14,774 26.12%

46–55 14,110 26.57% 15,538 27.47%

56–65 8879 16.72% 9327 16.49%

Education

Compulsory 11,292 21.29% 12,703 22.47%

2 years upper secondary 15,275 28.79% 13,381 23.67%

3 or 4 year upper secondary 14,014 26.42% 11,622 20.56%

University less than 3 years 4779 9.01% 7793 13.79%

University, 3 years or more 7690 14.50% 11,028 19.51%
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intensive services, women in health and social care ser-
vices had higher probabilities of high job demands from
1997 onwards. In comparison with 1991, the probabilities
of having lower decision authority for women in this in-
dustry were higher in all later time periods. When com-
paring with knowledge intensive services, the probabilities
varied from 13% in the beginning of the study period
(AME 91-93-95 0.13; 95% CI 0.10, 0.15) to 27% in

the later part of the study period (AME 09–11-13
0.27, 95% CI 0.24, 0.30). Among women, the prob-
abilities of having poor social support were higher in
all other study periods, when comparing to 1991. For
men in health and social care, there was 9% increased
probability of having high demands between 1997 and
2001 when comparing to 1991 (AME 0.09, 95% CI
0.03, 0.15).

Fig. 1 Proportion of women with high job demands, per industry, over the study period
Y axis: Proportion of women with high job demands
GEP: Goods and energy production; MO: Machinery operations; LIS: Labour intensive services; KIS: Knowledge intensive services; PA: Public
administration; Edu: Education; HSC: Health and social care

Fig. 2 Proportion of men with high job demands, per industry, over the study period
Y axis: Proportion of men with high job demands
GEP: Goods and energy production; MO: Machinery operations; LIS: Labour intensive services; KIS: Knowledge intensive services; PA: Public
administration; Edu: Education; HSC: Health and social care
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In comparison with men in knowledge intensive ser-
vices, there was a 5% (95% CI -0.09, − 0.01) lower prob-
ability of having high job demands in the beginning of the
study period (1991–1995), a value that was non-significant
in the following years of the study period. Men in health
and social care had increased probabilities of having high
demands over the study period when comparing with
men in knowledge intensive services, with the highest
values in the end of the study period (AME 0.31, 95% CI
0.26, 0.36).

Gender-mixed industries
Labour intensive services
Women in labour intensive services had increased prob-
abilities of having high job demands between 1997 and
2001 and between 2003 and 2007 when comparing with

1991. These results were also significant in these years
when comparing the probabilities of having high job de-
mands with women in knowledge intensive services. In
comparison with women in knowledge intensive services,
women in labour intensive services had higher probabil-
ities of having low decision authority over the study
period, with the highest value at the end of the study
period (AME 09–11-13 0.11, 95% CI 0.07, 0.14). A similar
pattern is verified for men in this industry, in comparison
with men in knowledge intensive services, with a higher
value at the end of the study period (AME 09-11-13 0.09,
95% CI 0.05, 0.13). Over time, men in this industry had
higher probabilities of having lower decision authority in
comparison with 1991. In the later years (from 1997 to
2013), women reported higher probabilities of having poor
social support in comparison with 1991. Comparing with

Fig. 3 Proportion of women with low decision authority, per industry, over the study period
Y axis: Proportion of women with low decision authority
GEP: Goods and energy production; MO: Machinery operations; LIS: Labour intensive services; KIS: Knowledge intensive services; PA: Public
administration; Edu: Education; HSC: Health and social care

Fig. 4 Proportion of men with low decision authority, per industry, over the study period
Y axis: Proportion of men with low decision authority
GEP: Goods and energy production; MO: Machinery operations; LIS: Labour intensive services; KIS: Knowledge intensive services; PA: Public
administration; Edu: Education; HSC: Health and social care
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women in knowledge intensive services, results were sig-
nificant in the latest years of the study period (AME 09–
11-13 0.05, 95% CI 0.02, 0.09).

Knowledge intensive services
Men in knowledge intensive services had higher prob-
abilities of having high job demands between 1992 to
1995 and between 1997 to 2001, when comparing with
1991. For low decision authority, the results show 5%

higher probability of having this adverse psychosocial
work factor in the period 2003 to 2007, when comparing
with 1991. When comparing with all other industries ex-
cept for public administration, men and women working
in knowledge intensive services report better psycho-
social working conditions. For social support, between
1991 and 2001 and between 2009 to 2013, men in this
industry had lower probabilities of having poorer social
support, when comparing with 1991.

Fig. 5 Proportion of women with poor social support, per industry, over the study period
Y axis: Proportion of women with poor social support
GEP: Goods and energy production; MO: Machinery operations; LIS: Labour intensive services; KIS: Knowledge intensive services; PA: Public
administration; Edu: Education; HSC: Health and social care

Fig. 6 Proportion of men with poor social support, per industry, over the study period
Y axis: Proportion of men with poor social support
GEP: Goods and energy production; MO: Machinery operations; LIS: Labour intensive services; KIS: Knowledge intensive services; PA: Public
administration; Edu: Education; HSC: Health and social care
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Table 3 AMEs for each psychosocial work factor over each time
period, stratified by sex

High job demands

Men Women

AME 95% CI AME 95% CI

Education Education

1991 0.00 1991 0.00

93-95 0.06 0.00 ; 0.12 93-95 0.06 0.03 ; 0.09

97-99-01 0.09 0.03 ; 0.15 97-99-01 0.13 0.10 ; 0.15

03-05-07 -0.02 -0.08 ; 0.05 03-05-07 0.09 0.06 ; 0.12

09-11-13 0.00 -0.06 ; 0.07 09-11-13 0.12 0.09 ; 0.15

Health and social care Health and social care

1991 0.00 1991 0.00

93-95 0.00 -0.07 ; 0.07 93-95 0.08 0.06 ; 0.11

97-99-01 0.03 -0.05 ; 0.10 97-99-01 0.14 0.12 ; 0.17

03-05-07 -0.05 -0.12 ; 0.02 03-05-07 0.12 0.09 ; 0.14

09-11-13 -0.03 -0.11 ; 0.04 09-11-13 0.14 0.11 ; 0.17

Labour intensive services Labour intensive services

1991 0.00 1991 0.00

93-95 0.02 -0.02 ; 0.06 93-95 0.01 -0.03 ; 0.04

97-99-01 0.05 0.01 ; 0.08 97-99-01 0.07 0.03 ; 0.10

03-05-07 0.00 -0.04 ; 0.04 03-05-07 0.05 0.02 ; 0.09

09-11-13 -0.04 -0.08 ; 0.00 09-11-13 0.03 -0.01 ; 0.06

Knowledge intensive services Knowledge intensive services

1991 0.00 1991 0.00

93-95 0.04 0.00 ; 0.09 93-95 0.02 -0.04 ; 0.07

97-99-01 0.05 0.01 ; 0.09 97-99-01 0.04 -0.01 ; 0.09

03-05-07 -0.01 -0.06 ; 0.03 03-05-07 0.03 -0.02 ; 0.07

09-11-13 -0.02 -0.07 ; 0.02 09-11-13 0.03 -0.03 ; 0.08

Public administration Public administration

1991 0.00 1991 0.00

93-95 0.02 -0.02 ; 0.06 93-95 -0.02 -0.08 ; 0.05

97-99-01 -0.05 -0.09 ; -0.01 97-99-01 0.05 -0.01 ; 0.10

03-05-07 0.04 0.02 ; 0.07 03-05-07 0.03 -0.03 ; 0.09

09-11-13 -0.11 ; -0.07 09-11-13 0.02 -0.04 ; 0.08

Goods and energy production Goods and energy production

1991 0.00 1991 0.00

93-95 0.10 0.07 ; 0.13 93-95 0.06 0.01 ; 0.11

97-99-01 0.10 0.08 ; 0.13 97-99-01 0.11 0.06 ; 0.15

03-05-07 0.08 0.05 ; 0.11 03-05-07 0.11 0.06 ; 0.16

09-11-13 0.07 0.04 ; 0.10 09-11-13 0.10 0.05 ; 0.15

Machinery operations Machinery operations

1991 0.00 1991 0.00

93-95 0.05 0.02 ; 0.09 93-95 0.07 0.01 ; 0.13

97-99-01 0.11 0.08 ; 0.14 97-99-01 0.08 0.02 ; 0.14

03-05-07 0.10 0.07 ; 0.13 03-05-07 0.03 -0.03 ; 0.09

09-11-13 0.05 0.01 ; 0.08 09-11-13 0.08 0.01 ; 0.15

Table 3 AMEs for each psychosocial work factor over each time
period, stratified by sex (Continued)

Low decision authority

Men Women

Model 1 Model 1

AME 95% CI AME 95% CI

Education Education

1991 0.00 1991 0.00

93-95 0.01 -0.06 ; 0.08 93-95 0.02 -0.01 ; 0.06

97-99-01 0.07 0.00 ; 0.14 97-99-01 0.13 0.09 ; 0.16

03-05-07 0.05 -0.02 ; 0.11 03-05-07 0.13 0.10 ; 0.16

09-11-13 0.08 0.01 ; 0.15 09-11-13 0.14 0.11 ; 0.18

Health and social care Health and social care

1991 0.00 1991 0.00

93-95 0.01 -0.06 ; 0.08 93-95 0.03 0.00 ; 0.06

97-99-01 0.07 0.00 ; 0.14 97-99-01 0.09 0.07 ; 0.12

03-05-07 0.07 0.00 ; 0.14 03-05-07 0.09 0.06 ; 0.11

09-11-13 0.12 0.05 ; 0.19 09-11-13 0.10 0.08 ; 0.13

Labour intensive services Labour intensive services

1991 0.00 1991 0.00

93-95 0.04 0.00 ; 0.08 93-95 0.00 -0.04 ; 0.03

97-99-01 0.08 0.04 ; 0.11 97-99-01 0.02 -0.01 ; 0.06

03-05-07 0.10 0.06 ; 0.13 03-05-07 0.02 -0.02 ; 0.05

09-11-13 0.08 0.04 ; 0.12 09-11-13 -0.01 -0.05 ; 0.02

Knowledge intensive services Knowledge intensive service

1991 0.00 1991 0.00

93-95 0.02 -0.02 ; 0.07 93-95 0.05 0.00 ; 0.10

97-99-01 0.02 -0.02 ; 0.07 97-99-01 0.00 -0.04 ; 0.05

03-05-07 0.05 0.01 ; 0.09 03-05-07 0.00 -0.04 ; 0.05

09-11-13 0.02 -0.03 ; 0.06 09-11-13 -0.05 -0.10 ; 0.00

Public administration Public administration

1991 0.00 1991 0.00

93-95 -0.02 -0.08 ; 0.04 93-95 -0.01 -0.08 ; 0.05

97-99-01 0.03 -0.03 ; 0.09 97-99-01 0.02 -0.04 ; 0.08

03-05-07 0.01 -0.06 ; 0.07 03-05-07 0.04 -0.02 ; 0.10

09-11-13 0.03 -0.03 ; 0.09 09-11-13 0.03 -0.03 ; 0.10

Good and energy production Good and energy production

1991 0.00 1991 0.00

93-95 0.01 -0.02 ; 0.04 93-95 0.01 -0.04 ; 0.06

97-99-01 0.05 0.02 ; 0.08 97-99-01 0.02 -0.02 ; 0.07

03-05-07 0.03 0.00 ; 0.06 03-05-07 -0.01 -0.06 ; 0.04

09-11-13 0.00 -0.03 ; 0.03 09-11-13 -0.03 -0.09 ; 0.02

Machinery operations Machinery operations

1991 0.00 1991 0.00

93-95 0.03 -0.01 ; 0.06 93-95 0.00 -0.06 ; 0.06

97-99-01 0.09 0.06 ; 0.12 97-99-01 0.04 -0.01 ; 0.10

03-05-07 0.05 0.02 ; 0.09 03-05-07 -0.01 -0.07 ; 0.05

09-11-13 0.03 0.00 ; 0.07 09-11-13 -0.07 -0.14 ; 0.00
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Public administration
Men in public administration had lower probabilities of
having high job demands between 1997 and 2001 and
between 2009 and 2013. However, between 2003 and
2007, the probabilities were higher when comparing with
1991 (AME 0.04, 95% CI 0.02; 0.07). Comparing with
knowledge intensive services, the probabilities have been
constantly lower over the study period. Among women,
the probabilities of having low decision authority in the
beginning of the study period were lower, but from 2003
to 2013 the probabilities have been higher, when com-
paring with women in knowledge intensive services. For
men, the probabilities of having low decision authority
in this industry have increased, when comparing to men
in knowledge intensive services. Between 2003 and 2007,
women in this industry had lower probabilities of having
poor social support in comparison with our reference
group. For men, the probabilities were also lower in this
study period and between 1991 to 1995 of having poor
social support, comparing with men in knowledge inten-
sive services.

Male-dominated industries
Goods and energy production
Both men and women in this industry had higher prob-
abilities of high job demands across the study period
when comparing with 1991. For men, the probabilities
were lower from 1991 to 2007 when comparing to men
in knowledge intensive services. For women, increased
probabilities of having high job demands were observed
between 1991 to 2001, when comparing to women in
knowledge intensive services. Both men and women had
higher probabilities of low decision authority during the
study period when comparing to men and women in
knowledge intensive services. Women in goods and en-
ergy production also had increased probabilities of poor
social support between 1991 and 2001, when comparing
to women in knowledge intensive services.

Machinery operations
Among women in machinery operations, there were in-
creased probabilities of having high job demands between
1993 and 2001 and from 2009 to 2011, comparing with
1991. For men, the probabilities were increased during the
whole study period when comparing with 1991. When
comparing with knowledge intensive services, women had

Table 3 AMEs for each psychosocial work factor over each time
period, stratified by sex (Continued)

Poor social support

Men Women

Model 1 Model 1

AME 95% CI AME 95% CI

Education Education

1991 0.00 1991 0.00

93-95 0.01 -0.06 ; 0.08 93-95 0.01 -0.03 ; 0.05

97-99-01 0.03 -0.03 ; 0.10 97-99-01 0.05 0.01 ; 0.09

03-05-07 -0.01 -0.08 ; 0.06 03-05-07 0.03 -0.01 ; 0.07

09-11-13 -0.05 -0.12 ; 0.02 09-11-13 0.02 -0.02 ; 0.06

Health and social care Health and social care

1991 0.00 1991 0.00

93-95 0.02 -0.05 ; 0.10 93-95 2.00 0.00 ; 0.06

97-99-01 0.03 -0.04 ; 0.10 97-99-01 0.06 0.04 ; 0.09

03-05-07 0.01 -0.06 ; 0.08 03-05-07 0.07 0.04 ; 0.10

09-11-13 0.00 -0.07 ; 0.08 09-11-13 0.05 0.02 ; 0.08

Labour intensive services Labour intensive services

1991 0.00 1991 0.00

93-95 0.04 0.00 ; 0.08 93-95 0.02 -0.02 ; 0.05

97-99-01 -0.01 -0.04 ; 0.03 97-99-01 0.04 0.00 ; 0.08

03-05-07 0.02 -0.01 ; 0.06 03-05-07 0.07 0.03 ; 0.11

09-11-13 -0.05 -0.09 ; -0.01 09-11-13 0.06 0.02 ; 0.09

Knowledge intensive services Knowledge intensive services

1991 0.00 1991 0.00

93-95 -0.01 -0.05 ; 0.04 93-95 -0.02 -0.07 ; 0.03

97-99-01 -0.05 -0.10 ; -0.01 97-99-01 0.00 -0.04 ; 0.05

03-05-07 -0.04 -0.08 ; 03-05-07 0.02 -0.03 ; 0.06

09-11-13 -0.11 -0.15 ; -0.06 09-11-13 -0.01 -0.06 ; 0.04

Public administration Public administration

1991 0.00 1991 0.00

93-95 -0.04 -0.10 ; 0.02 93-95 -0.01 -0.07 ; 0.06

97-99-01 -0.05 -0.11 ; 0.01 97-99-01 0.01 -0.05 ; 0.07

03-05-07 -0.06 -0.12 ; 0.00 03-05-07 -0.03 -0.08 ; 0.03

09-11-13 -0.06 -0.12 ; 0.00 09-11-13 -0.06 -0.12 ; 0.00

Good and energy production Good and energy production

1991 0.00 1991 0.00

93-95 -0.01 -0.04 ; 0.02 93-95 0.02 -0.03 ; 0.07

97-99-01 0.00 -0.03 ; 0.03 97-99-01 0.04 -0.01 ; 0.09

03-05-07 0.01 -0.02 ; 0.04 03-05-07 0.04 -0.01 ; 0.09

09-11-13 -0.04 -0.07 ; -0.01 09-11-13 0.00 -0.06 ; 0.05

Machinery operations Machinery operations

1991 0.00 1991 0.00

93-95 0.04 0.01 ; 0.08 93-95 0.00 -0.06 ; 0.06

97-99-01 0.03 0.00 ; 0.06 97-99-01 0.02 -0.03 ; 0.08

Table 3 AMEs for each psychosocial work factor over each time
period, stratified by sex (Continued)

03-05-07 0.01 -0.02 ; 0.05 03-05-07 -0.01 -0.07 ; 0.05

09-11-13 0.00 -0.04 ; 0.03 09-11-13 0.04 -0.03 ; 0.11

Entries in bold where the lower value is 0.00 it has been confirmed that
is significant (p value). Interval does not contain 0 as it has been
confirmed with the milesimal numbers
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decreased probabilities of high job demands (AME -0.06;
95% CI -0.10, − 0.03). For men, the probabilities were de-
creased between 1991 and 2007, with 7% lower probabil-
ities of having high job demands between 1997 and 2001
(AME -0.07, 95% CI -0.09, − 0.04).
Among men in machinery operation, probabilities of

having low decision authority were higher between 1997
and 2007 when comparing with 1991. In comparison
with men and women in knowledge intensive services,
men and women in machinery operations had increased
probabilities of low decision authority during the whole
study period, with the highest value for both genders be-
tween 1997 and 2001 (AME for women 0.14, 95% CI
0.11, 0.18; AME for men 0.14, 95% CI 0.11, 0.17).
The probabilities of having poor social support were

increased for men in machinery operation between 1993
and 1995 and between 1997 and 2001, in comparison
with 1991. When comparing with workers in knowledge

intensive services, men had increased probabilities of
poor social support between 1997 and 2001 and between
2009 and 2013, whereas women had increased probabil-
ities in all studied group periods except between 2003
and 2007.

Discussion
The current study found that high job demands and low
decision authority, and poor social support for women, ap-
pear to have become more common in the female-domi-
nated industries education and health and social care over
the study period. High job demands were in the later period
(2009–2013) more common in both genders in education
and among women in health and social care, compared to
the reference category. Low decision authority was reported
more often in both female-dominated industries over the
study period, and the differences compared with the refer-
ence category were increased in the later periods, among

Table 4 AME and 95% CI for adverse work factors in the different industries for women

Women

1991 - 1993 - 1995 1997 - 1999 - 2001 2003 - 2005 - 2007 2009 - 2011 - 2013

AME 95% CI AME 95% CI AME 95% CI AME 95% CI

High demands

Knowledge intensive services 0.00 0.00 0.00 0.00

Education 0.05 0.02 ; 0.08 0.13 0.10 ; 0.16 0.12 0.09 ; 0.15 0.17 0.13 ; 0.20

Health and social care 0.00 -0.03 ; 0.03 0.06 0.03 ; 0.09 0.04 0.01 ; 0.07 0.07 0.04 ; 0.11

Labour intensive services 0.01 -0.01 ; 0.04 0.05 0.02 ; 0.08 0.04 0.01 ; 0.07 0.03 -0.01 ; 0.06

Public administration 0.00 -0.03 ; 0.04 0.03 -0.01 ; 0.07 0.03 -0.01 ; 0.06 0.02 -0.02 ; 0.07

Goods and energy production -0.06 -0.10 ; -0.03 -0.02 -0.05 ; 0.02 -0.02 -0.06 ; 0.02 -0.02 -0.07 ; 0.02

Machinery operations 0.01 -0.02 ; 0.05 0.02 -0.02 ; 0.06 -0.02 -0.07 ; 0.02 0.04 -0.01 ; 0.10

Low decision authority

Knowledge intensive services 0.00 ; 0.00 0.00 0.00

Education 0.05 0.02 ; 0.08 0.19 0.16 ; 0.21 0.20 0.17 ; 0.22 0.25 0.20 ; 0.28

Health and social care 0.13 0.10 ; 0.15 0.22 0.19 ; 0.24 0.22 0.19 ; 0.24 0.27 0.24 ; 0.30

Labour intensive services 0.06 0.03 ; 0.09 0.10 0.07 ; 0.13 0.09 0.06 ; 0.12 0.11 0.07 ; 0.14

Public administration -0.05 -0.09 ; -0.01 0.02 -0.02 ; 0.05 0.04 0.00 ; 0.08 0.07 0.03 ; 0.12

Goods and energy production 0.05 0.01 ; 0.08 0.09 0.05 ; 0.12 0.05 0.02 ; 0.09 0.08 0.03 ; 0.12

Machinery operations 0.09 0.06 ; 0.13 0.14 0.11 ; 0.18 0.09 0.05 ; 0.13 0.08 0.02 ; 0.13

Lack of support

Knowledge intensive services 0.00 0.00 0.00 0.00

Education -0.03 -0.06 ; 0.00 0.02 -0.01 ; 0.05 -0.02 -0.05 ; 0.01 0.01 -0.03 ; 0.04

Health and social care -0.01 -0.04 ; 0.01 0.01 -0.02 ; 0.04 0.00 -0.03 ; 0.02 0.00 -0.03 ; 0.04

Labour intensive services 0.01 -0.02 ; 0.04 0.02 -0.01 ; 0.05 0.03 0.00 ; 0.06 0.05 0.02 ; 0.09

Public administration 0.02 -0.02 ; 0.05 0.02 -0.02 ; 0.06 -0.03 -0.07 ; 0.00 -0.04 -0.08 ; 0.00

Goods and energy production 0.03 0.00 ; 0.07 0.04 0.00 ; 0.07 0.02 -0.02 ; 0.05 0.00 -0.04 ; 0.05

Machinery operations 0.04 0.00 ; 0.08 0.05 0.01 ; 0.09 -0.01 -0.05 ; 0.04 0.08 0.02 ; 0.14

* Adjusted for age group, highest degree of education and year of SWES
Entries in bold where the lower value is 0.00 it has been confirmed that is significant (p value). Interval does not contain 0 as it has been confirmed with the
milesimal numbers
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both women and men. In contrast, poor social support was
more common among women in health and social care
and in the gender-mixed industry labour intensive services.
The results will be discussed below according to in-
dustries that are female-dominated, gender-mixed and
male-dominated.

Female-dominated industries
The results show that high job demands and low deci-
sion authority are particularly high in education and
health and social care. The development of these factors
has been worse in these industries, compared to others in
the labour market, over the study period. This negative
development is particularly pronounced among women.
The increase in the proportions of high job demands

and poor decision authority was steeper in the 1990s, for
workers in education and health and social care (Figs. 1
and 2). These results could reflect the organizational

changes that occurred in these industries, following the
economic crisis in the 90s and NPM, which can affect
the development of negative health consequences, as
suggested in a previous paper [18].
The highest proportions of workers reporting low de-

cision authority were found in health and social care, for
both men and women. Thus, poor decision authority ap-
pears to be experienced across occupations and genders
in this industry, indicating that this is a psychosocial
work environment problem to be targeted at the indus-
try level. Low professional autonomy across occupations
and positions in health and social care has been found
to be a consequence of the introduction of new public
management in previous studies [15, 18].
When analysing workers in the female-dominated in-

dustries, there are noticeable differences between gen-
ders. The proportions of women reporting high job
demands have remained on similarly high levels between

Table 5 AME and 95% CI for adverse work factors in the different industries for men

Men

1991 - 1993 - 1995 1997 - 1999 - 2001 2003 - 2005 - 2007 2009 - 2011 - 2013

AME 95% CI AME 95% CI AME 95% CI AME 95% CI

High demands

Knowledge intensive services 0.00 0.00 0.00 0.00

Education 0.02 -0.02 ; 0.06 0.08 0.04 ; 0.12 0.05 0.00 ; 0.09 0.08 0.03 ; 0.13

Health and social care -0.05 -0.09 ; -0.01 -0.03 -0.08 ; 0.02 -0.04 -0.08 ; 0.01 0.00 -0.05 ; 0.05

Labour intensive services 0.04 0.02 ; 0.07 0.03 0.00 ; 0.06 0.05 0.01 ; 0.08 0.01 -0.03 ; 0.05

Public administration -0.11 -0.14 ; -0.07 -0.08 -0.12 ; -0.04 -0.07 -0.11 ; -0.02 -0.08 -0.12 ; -0.03

Goods and energy production -0.06 -0.08 ; -0.03 -0.07 -0.09 ; -0.04 -0.03 -0.06 ; -0.01 -0.03 -0.07 ; 0.00

Machinery operations -0.02 -0.05 ; 0.00 0.00 -0.03 ; 0.02 0.04 0.01 ; 0.07 0.01 -0.03 ; 0.04

Low decision authority

Knowledge intensive services 0.00 0.00 0.00 0.00

Education 0.18 0.13 ; 0.22 0.22 0.18 ; 0.26 0.18 0.14 ; 0.22 0.24 0.19 ; 0.28

Health and social care 0.21 0.17 ; 0.26 0.26 0.22 ; 0.30 0.23 0.19 ; 0.28 0.31 0.26 ; 0.36

Labour intensive services 0.03 0.00 ; 0.06 0.07 0.04 ; 0.10 0.06 0.03 ; 0.09 0.09 0.05 ; 0.13

Public administration 0.10 0.06 ; 0.14 0.13 0.09 ; 0.17 0.07 0.03 ; 0.12 0.14 0.09 ; 0.19

Goods and energy production 0.13 0.10 ; 0.15 0.16 0.13 ; 0.19 0.12 0.09 ; 0.15 0.13 0.10 ; 0.17

Machinery operations 0.08 0.05 ; 0.11 0.14 0.11 ; 0.17 0.08 0.05 ; 0.11 0.11 0.07 ; 0.15

Lack of support

Knowledge intensive services 0.00 0.00 0.00 0.00

Education -0.01 -0.05 ; 0.03 0.08 0.04 ; 0.12 0.01 -0.03 ; 0.06 0.04 -0.01 ; 0.09

Health and social care -0.06 -0.10 ; -0.02 0.01 -0.04 ; 0.06 -0.03 -0.08 ; 0.01 0.02 -0.02 ; 0.08

Labour intensive services 0.00 -0.03 ; 0.03 0.01 -0.02 ; 0.04 0.03 0.00 ; 0.06 0.02 -0.01 ; 0.06

Public administration -0.07 -0.10 ; -0.03 -0.04 -0.07 ; 0.00 -0.06 -0.10 ; -0.02 0.00 -0.05 ; 0.05

Goods and energy production -0.02 -0.05 ; 0.01 0.02 -0.01 ; 0.04 0.01 -0.02 ; 0.04 0.02 -0.01 ; 0.05

Machinery operations 0.02 -0.01 ; 0.05 0.06 0.03 ; 0.09 0.03 0.00 ; 0.06 0.08 0.04 ; 0.11

* Adjusted for age group, highest degree of education and year of SWES
Entries in bold where the lower value is 0.00 it has been confirmed that is significant (p value). Interval does not contain 0 as it has been confirmed with the
milesimal numbers
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the end of the 1990s and the later data collections of this
study. For men, the high proportions decreased again
after the 1990s. Also, for low decision authority, the pro-
portions reported by women have increased further in
the later years of the study period, for those in female-
dominated industries. The different patterns for women
and men may be explained by the fact that, within
female-dominated industries, men and women have dif-
ferent occupations (horizontal gender segregation within
the industry) and occupy different positions (vertical
gender segregation within the industry). Most men in
this industry have at least 3 years of university education
(see Additional file 1), whereas the majority of women
are found in the lowest educational groups, in caring
jobs with close contact with patients and clients. A de-
terioration of job demands and decision authority in car-
ing jobs have previously been reported [18, 38].
The increased risks for mental ill-health in female-

dominated industries observed in Sweden in the last
years have been hypothesized to be due to poorer psy-
chosocial work environment in these industries com-
pared to others [21–23]. Though no mental ill-health
measures have been included in this study, poorer devel-
opment of job demands and job control for both men
and women in these industries has been observed.

Gender-mixed industries
The proportions of high job demands fluctuated be-
tween 1991 and 2007 among both genders in labour in-
tensive services, and among men in knowledge intensive
services. The highest proportions were observed in the
second part of the 1990s, and the values were similar at
the start and end of the study period. This finding is in
line with previous research, showing increased job inten-
sity in times of economic crisis also in high-skilled jobs
[39]. In public administration, the average marginal ef-
fects were lower among men in all time periods, when
compared with the reference category of knowledge in-
tensive services.
The proportions of workers reporting low decision au-

thority are the lowest for those in knowledge intensive
services and public administration. This finding supports
results based on data from European Union (EU) coun-
tries, showing that job control has increased in the last
decades particularly in high-skilled jobs, and especially
so in the Nordic countries [39].

Male-dominated industries
The highest proportions of poor social support were re-
ported by both men and women in machinery opera-
tions. This can be due to the nature of work in this
industry, as it can have a somewhat individualistic con-
notation. For women, in recent years, those working in
machinery operations report the highest values of poor

social support. This can be interpreted as the gender in
minority having worse social support than those in ma-
jority, in line with the tokenism theory [40], but further
studies are needed, including exploring the dramatic in-
crease in 2013 for women in machinery operations.
The primary focus of the present study was not to com-

pare women and men. However, although the chosen
strategy of gender stratified analysis does not allow to
make actual gender comparisons, some evident patterns
emerged. Many more women seemed to have lower deci-
sion authority than men in all industries in our study
(Figs. 3 and 4). On the other hand, more men than women
reported poorer social support (Figs. 5 and 6), with one
exception: women in machinery operations in 2013. Thus,
in addition to systematic differences between industries,
there seems to be structural gender-related differences
across the labour market.
We chose to analyse the development of the psycho-

social work factors by industry because of its relevance
for the organization of work as this level may be particu-
larly suitable for interventions aimed at improving the
psychosocial working conditions. However, our results
lend support for that all variation in working conditions
may not be captured at the industry level. The results re-
garding gender differences within industries suggest that
there are also conditions that are specific to occupation
and positions within industries, as discussed in a recent
report by the Swedish Social Insurance Agency [4].
However, further exploration of the present data is
needed in order to disentangle to what extent differences
are due to variation between occupations and positions,
to variations between genders, or both.

Strengths and limitations
To our knowledge, this study is one of the first of its
kind exploring the development of the dimensions of the
demand-control-support mode over a long period of
time and between industries, considering their gender
composition, in a representative sample of the whole
Swedish working population.
However, there are several limitations that should be

accounted for when interpreting the results. First, the re-
sponse rate has been decreasing over time, and lower re-
sponses rates have been observed for men, individuals
with low education, low income and foreign background,
across the study period. Hence, it is with caution that
these results can be generalized to the Swedish working
population as a whole. Second, the data are based on
self-reported measures, as most studies on psychosocial
working conditions, which are vulnerable to response bias.
The measures of the demands, decision authority and sup-
port dimensions that were used in the present study are
not directly comparable with the standard measures of the
demand-control-support model [24]. However, these
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measures have shown adequate internal consistency and
have been used in previous studies, allowing for compari-
sons between groups and over time [34–36].
The industry classification used in this study considers

not only the gender composition but also the type of
work of the industry, providing a more scrutinized and
complete classification than if only numbers of men and
women in each industry were taken into consideration.
However, the official categorization of industries changed in
2007. Overall, the classification of industries is very similar
for both periods. The two groups that changed between
one classification to the other were knowledge intensive
services and labour intensive services. This was mainly due
to new and growing industries being identified and classi-
fied. To overcome this limitation, our analyses of develop-
ment over time were made in separate time-periods.
Although only a small proportion of the populations is clas-
sified differently in the two study periods, this should be
considered when interpreting our results.
Knowledge intensive services was chosen as the refer-

ence category for the analyses of differences between
industries. The reason was that knowledge intensive
services is a gender-mixed industry employing individ-
uals with high educational levels in high-skilled jobs,
often associated with good working conditions. How-
ever, high job demands were rather common in this in-
dustry over the study period. Larger AMEs of reporting
high job demands would have been observed in some
industries, if the industry with the best conditions
would have been used as the reference category. For in-
terpretability of the results, we decided to use the same
reference category for all work dimensions.
In this study, a seven-industry classification was used to

explore the development of psychosocial working condi-
tions. In forthcoming studies, this classification could be
further explored. For example, as public administration
and knowledge intensive services present similar distribu-
tion of educational and work exposure levels, they could
be merged into one group in future studies. On the other
hand, an even more detailed analysis of variation between
industries could be explored if using the original 15 or 19
industries in the Swedish Standard Industrial Classifica-
tion (SNI) system.
It should be noted that all employees at a production

unit are classified according to its main activity. This
means that the differences between male- and female-
dominated industries in working conditions that we have
shown, probably are underestimated for occupations in
minority. These are administrators, service workers and
managers, that are differently “gendered” than the
workers performing the core production, and have other
job tasks that might affect job demands, control and so-
cial support. However, it is noteworthy that in spite of
this limitation, several significant differences between

industries were found. To get more precise estimates, in-
formation on occupation could be used for stratification
of workers performing the core tasks from other func-
tions in the production units, for example.
To compare change over time between industries, data

was pooled in four time periods, each comprising three
waves of SWES. The period between 1991 and 1995 cap-
tures not only the early effects of the economic crisis of
1992 [41, 42] but also the early effects of new public man-
agement, which affected particularly the public sector, as
discussed in previous sections. Using all periods allows for
a better understanding of the development of psychosocial
working conditions over time.

Implications for future research and occupational health
practice
Given how working life is organized, studying the devel-
opment of psychosocial work factors over time by indus-
try contributes with applicable knowledge to the design
of healthy workplace. This study contributes with an ap-
proach that opens future research to link the fields of
production technology and work organization with the
work environment and occupational health, as previ-
ously requested [43–45]. If only gender, class or occupa-
tion are compared when exploring changes of work
environment over time, it is not possible to disentangle
whether changes in work conditions are due to struc-
tural changes in industries, effects of work environment
improvements or due to changes of the occupational
distribution of the labour force [46]. Industries tend to
use similar technologies and management strategies.
Hence, it is reasonable to believe that larger structural
and technological changes in an industry, such as in
health and social care during the 1990s, also lead to
changes in job tasks and composition of occupations
[47]. Future longitudinal research comparing units that
are linked to the production process, such as industries,
should advance knowledge on the pathways to healthy
or hazardous work.
The present study also contributes to the research field

of stratification, inequality and gendered processes in
working life. The results indicate inertia of horizontal
division of labour in industries with different types of
operations or work objects. Since a few decades ago, in-
dustries with the core operation aimed at “handle mater-
ial things” employ almost half of the male workforce in
Sweden. On the other hand, almost half of the female
workforce has “humans” as work objects, organized in
two large welfare services. One mechanism to be ex-
plored in future research concerns how operations with
different work objects are “gendered” and associated
with different status, and how this affects the workers
influence in periods of structural changes, as indicated
in the present study.
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Conclusions
The present study suggests that there has been a negative
development of job demands and decision authority in the
female-dominated industries, such as education and
health and social care, in Sweden. Social support has de-
veloped more negatively in the male-dominated industry
of machinery operations for both genders, and also for
women labour intensive services. As working life is orga-
nized by industries and workplaces, this knowledge may
contribute to the design of healthier workplaces and pre-
vention of occupational risk factors. The extent to which
the negative development in psychosocial work factors
can explain the recent increase in mental ill-health and
sickness absence for mental disorders in these industries
may be investigated in future studies.
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