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Abstract
Aims
To analyse whether gender inequality in the couple relationship was related to leisurebased physical activity, after controlling for earlier physical activity and confounders.
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Methods
Data drawn from the Northern Swedish Cohort of all pupils in their final year of compulsory
schooling in a town in the North of Sweden. The sample consisted of 772 respondents (n =
381 men, n = 391 women) in the 26-year follow-up (in 2007, aged 42) who were either married or cohabiting. Ordinal regression, for men and women separately, was used to assess
the association between gender inequality (measured as self-perceived equality in the couple relationship using dummy variables) and a measure of exercise frequency, controlling
for prior exercise frequency, socioeconomic status, the presence of children in the home,
and longer than usual hours in paid work.

Results
The perception of greater gender equality in the couple relationship was associated with
higher levels of physical activity for both men and women. This remained significant when
the other variables were controlled for. Amongst men the confidence intervals were high.

Conclusions
The results point to the potential of perceived gender equality in the couple relationship to
counteract the general time poverty and household burden that often arises from the combination of paid work and responsibility for children and the home, especially for women. The
high confidence intervals among men indicate the need for more research within the field
with larger samples.
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Introduction
Increasing physical activity (PA) in progressively sedentary societies has been a target of public
health promotion policies and government health strategies across the global north. Although
not without exception, existing research tends to show that men participate more than women
do in most kinds of leisure-related PA, a reverse of many other health behaviours, such as
smoking, alcohol consumption, and dietary choices where women’s lifestyles tend to be judged
healthier than men’s [1,2]. For example, data from EU member states show that men are more
likely to engage in sport and exercise than women, (especially when it is ‘vigorous’) as well as in
‘other’ PA (such as cycling, dancing). These gender differences are age-related, with higher
male participation most marked in the 15–24 age-group and generally declining with age.
There are also country-specific patterns. Thus those in the Nordic countries are the most likely
of all member states to engage in sport and exercise on a regular basis [3]. In Sweden, the country considered here, leisure-time PA has increased more amongst women than amongst men
of the same age (based on data for ages 40, 50 and 60) since the start of the 1990s [4].
There has been a growth of interest in the relation between gender, family, and leisure or
free time (see e.g. [5]). Free time in particular has emerged as a key arena of ‘time inequality’
over the last 50 years or so as gender differences in time spent in paid work and in unpaid
work, including household labour, have reduced (but not eroded) [6,7]. Even so research
directly addressing leisure-based PA remains limited. Roos and colleagues [8] observed that
men and women in Helsinki who reported ‘strong’ work-family conflicts were less likely to follow recommended amounts of PA. Family-work conflicts also showed a significant association,
but only for women. Based on data for married couples in the US, Nomaguchi and Bianchi [9]
found that when work and family roles were controlled for, women spent less time in PA than
men. However, the negative effect of marriage on PA was larger for men than it was for
women. The explanation provided by the authors is that marriage represents more of a change
for men both in terms of their time use and sense of obligations. Specifically, the authors propose that the new importance of being a good father, husband and provider curtails men’s
activity levels. Strong associations have also been found between frequency of PA and having
dependent children (especially when they are aged five or below), especially for women
[9,10,11]. This association is so marked that parenthood has been dubbed the ‘birth of inactivity’ [12].
Although research has drawn attention to ‘behavioural diffusion’ and the health practices of
spouses and partners [2, 13], relatively little consideration has been given to the possible associations between quality of marriage and couple dynamics, and even less to perceived gender
equality, and health-related behaviours such as PA for those in couple relationships. One of the
few analyses of the perceived equality in the couple relationship found psychological distress to
be negatively influenced by gender inequality for both men and women [14]. But most research
on gender equality has been directed at the macro-level looking at connections between health
status and state or municipal-level gender equality as measured by factors such as income,
political participation, and decision-making (see e.g. [15, 16]). It has been argued that for a
more comprehensive account of gender equality and health we also need to pay attention to
other levels, including that of the household, and to social norms and sanctions [17]. From this
vantage, Sweden is of particular interest since its official gender equality policy states that
women and men should have equal power to shape society and their own lives. Moreover, it
emphasises that ‘gender equality is created where resources are distributed and decisions are
made” (page 3) [18]. If cultural beliefs are an important component of the gender system, then
social relational contexts, such as the couple relationship, are likely to be particularly salient
since they are a key arena in which ‘gender equality’ is constituted and where beliefs or social
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rules play out [19]. Taking a lead from West and Zimmerman [20], in their research on couples
and money in Sweden, Spain and the US, Halleröd and colleagues [21] not only found that
‘doing couple’ is informed by gender in a complex (and seemingly unconscious way), but that
behaviour can be influenced by how ‘couple’ is ‘done’.
In sum, conceived as a gender relational context, perceived gender inequality in the couple
relationship is likely to be an important resource or frame for action in relation to PA. It is reasonable to suppose that work overload is implicated in relationships perceived as gender
unequal. Since women are more likely to experience overload [6, 22] it seems possible that
their leisure activity will be impacted more than men’s. Contrariwise, it is likely that relationships perceived as more gender-equal will foster a sense of responsibility for the partner, as well
as a greater willingness to cooperate and to negotiate how each other’s time is spent. Hence
more gender-equal relationships may encompass a greater feeling of choice or latitude to
engage in leisure-based PA for the individual (and engender more support for similar engagement by the partner in the relationship). Although it is also possible that feeling more genderequal may prompt an individual to curtail their own leisure-based PA to give latitude to the
partner in the relationship, we hypothesised that it is more likely that gender equality in the
couple relationship is associated with higher levels of leisure-based PA for both women and
men. However, given their generally higher time burden when work outside and inside the
home is pooled [22], it is possible that women will benefit most from the practical latitude for
PA that a more gender-equal relationship may confer.
The aim of this paper was to analyse whether gender equality in the couple relationship was
related to leisure-based physical activity, after controlling for earlier physical activity and
confounders.

Methods
Population
The population consists of all pupils in the last year of compulsory school in a middle-sized
industrial town in Northern Sweden in 1981 (n = 1083). The participants have been followed
with regular follow-ups and with an exceptionally high response-rate up to the most recent
data collection when they were aged 42 in 2007 (94.5% of those still alive in the original cohort,
n = 1010). The cohort has been followed with extensive questionnaires at ages 16, 18, 21, 30
and 42. For this paper, data from ages 21 and 42 are used on those 772 respondents (n = 381
men, n = 391 women) living in a couple relationship (i.e. combining married/cohabiting, as is
usual in the collection and presentation of data in Sweden).

Measures
There is an extensive literature on the most appropriate way to capture PA levels. Self-reports
of frequency of PA over various periods such as the last week, last month and, less often, the
last year, are common in survey research (see e.g. [3]). There are limitations to this approach
since it does not capture the type, duration or intensity of PA [10]. Self-reports may also be
subject to recall error. However since leisure-based exercise typically is undertaken in a
planned and organised manner we can assume that it is easier to recall accurately than those
activities which are habitual and hence less consciously undertaken (for example, walking as
part of a daily routine, such as when doing the shopping, rather than consciously walking ‘for
exercise’) [23]. Hence leisure-based PA was measured by how often respondents reported having engaged in exercise or sport in the last 12 months (‘daily’, ‘several times per week’, ‘sometimes per week’, ‘several times per month’, ‘sometimes per month’, ‘seldom/never’).
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The exposure variable of perceived level of gender equality in the couple relationship was
measured by the question ‘How gender-equal do you consider your couple relationship to be?’
on an ordinal scale of ‘totally gender-equal’, ‘quite gender-equal’, ‘somewhat gender- equal’,
‘not especially gender-equal’ or ‘not gender-equal at all’. The variable was recoded into three
dummy variables: (1) ‘totally gender-equal’ versus all others, (2) ‘totally gender-equal’ and
‘quite gender-equal’ versus all others, and (3) ‘totally gender-equal’, ‘quite gender-equal’,
‘somewhat gender-equal’ versus ‘not especially gender-equal’ and ‘not gender-equal at all’. The
skewed distribution was the reason why the two last answer alternatives were not separated
into a fourth dummy variable. It is important to make clear that this question does not capture
the normative dimension of gender equality. It should not be assumed, for example, that those
who reported less gender-equal relationships necessarily found this unfair or problematic
(though they might well have done). Nor does it tell us whether the perceived inequality was in
the direction of lesser or greater power for the respondent (male or female) in the relationship.
Nevertheless, the variable is an innovative measure of self-perceived inequality and has been
used in previous research [24, 25].
We also controlled for several factors which may confound the relationship between gender
equality and leisure-based PA. These were: prior exercise at age 21 (reported in 1986) using the
same measure of frequency of exercise over the last 12 months already referred to; socio-economic status at age 42, using the official Swedish occupation-based measure (entrepreneurs
and farmers, upper white collar, lower white collar, blue collar); number of children living in the
home (none, 1 or more) at age 42; and long hours in paid work (engaging in paid work for
more than 40 hours per week, or ‘overtime’).
Statistical analysis. For the statistical analyses, the proportional odds model was used.
Ordinal regression was chosen because the dependent variable had an ordinal scale. The analyses were first performed separately for the main independent variable, after which all confounders were added in the multivariate analysis. The correlation between the confounders
was < 0.3. A significance level of <0.05 was chosen. There was a significant interaction
between perceived gender inequality and gender and, therefore, the results are presented separately for men and women.
The estimates (log odds) were transformed into odds ratios. The proportional odds assumption was tested using the test of parallel lines. We concluded that the lines were parallel and
thus the conditions were fulfilled. IBM-SPSS was used for all statistical analyses.
Ethical statement. The Regional Ethical Review Board in Umeå, Sweden, has approved
the study. Written consent has not been requested from the Board because, according to Swedish law (Swedish Ethical Review Act 2003; 460, §17), there is no requirement of written consent
in a questionnaire study. The respondent is regarded as giving written consent when answering
the questionnaire. Participants were/are able to opt out at any time simply by not completing
any wave(s) of the survey.

Results
The data in Table 1 show that although more men described their couple relationship as ‘totally
gender-equal’ and, conversely, more women reported it as ‘somewhat’, ‘not especially’ and ‘not
at all’ gender-equal (with similar reports of ‘quite’ gender-equal), this was not significant. In
common with much existing research, men reported a higher frequency of prior PA (over the
last 12 months) when they were aged 21. However, contrary to expectations, it was women
who had engaged in more frequent PA in the last 12 months at age 42. The data on socioeconomic position revealed significantly more men in the highest category of entrepreneurs and
farmers and far more women in lower white collar occupations, such as office work. There
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Table 1. Distribution of dependent and independent variables among men and women, per cent or mean.
Men %

Women %

Totally gender equal

42.7

36.7

Quite gender equal

40.3

40.1

Somewhat gender equal

P value*

Self-perceived inequality in couple relationship

0.066

13.6

15.8

Not especially gender equal

3.1

6.2

Not at all gender equal

0.3

1.3

6.5

11.3

<0.001

Physical activity in last 12 months (at age 42)
Daily
Several times a week

25.8

31.1

Sometimes a week

23.8

22.9

7.8

6.7

Sometimes per month

13.8

13.1

Seldom/never

22.2

14.9

9.4

8.0

Several times per month

<0.001

Physical activity in last 12 months (at age 21)
Daily
Several times a week

25.2

17.4

Sometimes a week

22.6

21.8

Several times per month

10.0

7.3

Sometimes per month

10.2

24.4

Seldom/never

22.6

21.2

Entrepreneurs and farmers

13.8

4.1

Upper white collar

43.3

45.3

Lower white collar

8.4

18.3

<0.001

Socioeconomic position (at age 42)

Blue collar

34.5

32.4

Children in home (at age 42)

86.9

90.2

0.17

Working overtime (at age 42)

34.4

13.3

<0.001

*Differences between men and women tested for signiﬁcance by chi-square for categorical variables and t test for continuous variables
doi:10.1371/journal.pone.0133348.t001

were no significant differences in whether there were children in the home or not. Significantly
more men than women worked ‘overtime’.
Tables 2 and 3 present the ordinal regression analyses of perceived gender equality on PA in
the ‘last 12 months’, separately for women and men. There were no significant results for the
first two dummy variables. The results for the third dummy variable (comparing ‘totally gender-equal’, ‘quite gender-equal’ and ‘somewhat gender-equal’, with ‘not especially genderequal’ and ‘not gender-equal at all’) are shown in the Tables. The data show that moving from
Table 2. Ordinal regression analysis for physical activity for women in relation to increasing degree of gender equality in the couple relationship
after controlling for confounders (odds ratio OR and 95% confidence intervals CI).
Model 1

Model 2

Model 3

Model 4

OR

CI

OR

CI

OR

CI

OR

CI

Gender equality

2.091

1.067–4.098

2.117

1.048–4.278

2.182

1.078–4.417

2.136

1.055–4.327

Pseudo r2

0.13

0.11

0.13

0.13

Model 2 controls for prior exercise; Model 3 controls for model 2+ SES; Model 4 controls for model 3+children at home+overtime
doi:10.1371/journal.pone.0133348.t002
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Table 3. Ordinal regression analysis for physical activity for men in relation to increasing degree of gender equality in the couple relationship
after controlling for confounders (odds ratio OR and 95% confidence intervals CI).
Model 1

Model 2

OR

CI

Gender equality

3.44

1.236–9.597

Pseudo r2

0.12

11.16

Model 3

Model 4

OR

CI

OR

CI

OR

CI

4.007

1.415–11.346

3.936

1.388–11.160

3.78

1.335–10.697

0.12

0.12

0.15

Model 2 controls for prior exercise; Model 3 controls for model 2+ SES; Model 4 controls for model 3+children at home+overtime
doi:10.1371/journal.pone.0133348.t003

a lower to higher degree of perceived gender equality increased the odds for PA among both
women and men in all models. Among men the confidence intervals were wide, indicating a
low degree of statistical power. Overall, the pseudo r2 were quite low in all models.

Discussion and Conclusions
We found that gender equality in the couple relationship was related to higher levels of PA
amongst both men and women. The high confidence intervals among men indicate the need
for more research within the field with a larger sample. Significant results were only found for
the dummy variable comparing answer alternatives for the two most unequal couple relations
(i.e. combined ‘not especially gender-equal’ and ‘not gender-equal at all’) with relations that
were defined as ‘totally’, ‘quite’ and ‘somewhat’ gender-equal. These findings indicate that is it
important to distinguish the near eight per cent of women and just over three per cent of men
reporting a less gender-equal couple relationship from the large majority who reported a more
equal relationship.
Since, as already noted, Sweden has a national-level gender equality policy defined as
women and men having “equal power to shape society and their own lives” (page 2) [18], we
might expect a much greater degree of diffusion of gender justice to the micro level of the
cohabiting couple relationship than in many other countries. The results clearly show that even
though there were no statistically significant differences in men’s and women’s perceptions of
gender equality in their couple relationship, perceived gender equality was positively associated
with PA for both. Since prior PA participation (at age 21) was strongly associated with present
PA, the fact that it does not take away the significance of gender equality at age 42 suggests that
it has an important independent association with PA.
Our hypothesis that perceived equality in the couple relationship would be associated with
higher levels of PA for both men and women was therefore supported by the analysis. The reasons for this cannot be directly ascertained from the data, but, as noted earlier, we suggest that
couple relationships that are perceived to be more gender-equal are likely to be more cooperative and to foster greater choice and latitude for the individual through greater felt responsibility for the well-being of one partner by the other. Although it is not clear cut, prior research has
suggested that marriage/a couple relationship may benefit the health and health-related behaviours of men more than it does women [2]. This was not borne out in terms of PA here since
women engaged in more PA than men. As already noted, leisure time PA in Sweden has
increased more among women than men (aged 40, 50, 60) since the early 1990s. By 2007 (the
most relevant year for the present results) this had resulted in at least gender parity, or even
higher rates, amongst women for some ages. Swedish data for ages 16–84 show that being
‘physically active’ (defined as regular physical activity at least twice a week) increased from
around 25% of 16–84 year olds in 1980 (where men were somewhat more active than women)
to around 60% in 2009 (when women were more active than men) [4]. The results of the
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present analysis of a northern cohort may tentatively point to the possibility that perceived
gender equality can counteract the general time poverty and household burden that often arises
for women from paid work alongside responsibilities for children and the household. It should
be noted that we are unable to determine if all of the couple relationships were heterosexual or
if some were same sex. Previous research suggests that gay and lesbian civil partnerships and
marriages tend to be more egalitarian than heterosexual relationships in terms of the division
of domestic labour, and paid work time [26], as well as in ‘relationship maintenance behaviours’ such as seeing each other’s point of view [27]. While this is not the same conceptualisation of gender equality in the couple relationship as used here, if same sex couple relationships
are experienced as more gender equal they may especially foster higher levels of engagement in
PA. More research is needed to explore this possibility.
More generally, the findings lend support to the recent emphasis placed by social scientists
on the importance of taking a gender relations approach to research on marriage, couple relationships and the family [28, 29]. Research has shown consistently that the health-related
behaviours of individuals and ‘health lifestyles’ are shaped by the contexts within which they
are formulated and enacted [30]. As Bird and Rieker explain, “many men and women cannot
effectively make their own health a priority because they are distracted or overwhelmed by obligations that compete for their resources, energy, and attention” (pages 173–4) [31]. Gender
orders–socially patterned relationships between men and women–are part of “a dense and
active social tissue of institutions and sites” (page 1677) [32]. They operate simultaneously at
institutional and society-wide levels and, crucially, at the level of everyday social practices,
which include family and couple relationships [19, 32]. As might be expected in such contexts
we have found that gender relations at the interpersonal level of the ‘couple relationship’
appear to have a particular influence on the extent to which both women and men engage in
leisure-based PA which can be considered a form of health-promoting behaviour.

Strengths and limitations
The main strength of this study is its capacity to bring the concept of gender equality into the
study of leisure-based PA and to do so by the use of an innovative measure of perceived equality in the couple relationship. The use of a follow-up data set with an exceptionally high
response rate (and hence minimal non-response bias) at each contact point (age 21, age 42)
enables us to control for prior PA. However, although we employ the kind of measure of exercise frequency routinely used in the wider literature, we lack data on the type, duration, intensity or quality of PA, which arguably may vary by gender. For leisure generally it has been
suggested that women’s free time and leisure activity may be less ‘pure’ than men’s. In other
words, it is likely to be more ‘contaminated’ by other simultaneous activities, such as those
involving others, including children [33, 34], though this seems more likely to be related to leisure activities such as watching television or reading than to most types of PA. It should also be
noted that women and men have been found to participate in different kinds of exercise for a
wide range of reasons [1, 9, 35]. Thus we should not assume that those in the present sample
consciously engage in PA for health reasons, though PA may have benefits for health and wellbeing nonetheless.
Confounders are always important to consider. Our exposure was gender inequality in the
couple relationship. At age 42 most people in relationships in Sweden live together [18] and,
therefore, our population was limited to those who were married/cohabitating. Prior research
has pointed strongly to the impact of children in the home upon adult PA [9, 10, 11, 12]. Our
data set allowed us to include the presence or absence of children in the home in the analysis,
but not their number and ages. Certain handicapping conditions, such as being a wheelchair
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user, could be a confounder influencing both the domestic work and childcare that can be performed and the possibility of engaging in PA. However, in this relatively young cohort, there
was only one person who, as a result of tetraplegia, used a wheelchair. We use respondents’
own socioeconomic position as a possible confounder. Earlier research has shown that the division of domestic work (which we were unable to address in the analysis) tends to be more
equal when the couple’s socioeconomic position is equal or when women have a higher socioeconomic position than the partner [36]. Moreover, there is evidence that as women’s earnings
increase to the point where both spouses contribute equally women’s housework decreases. For
example Bittman and colleagues found that where women contribute 51 per cent or more, a
form of compensation seems to occur. A more traditional division of labour transpires and
women’s burden is higher [37]. Thus, relative socioeconomic status and earnings may be
important to analyse in future research on possible mechanisms between gender inequality and
PA. Finally, it should be said that our data are silent on how the micro-dynamics of the couple
relationship may influence PA. Extrapolating from Halleröd and colleagues’ [21] study of the
dynamics of money, it is reasonable to assume the actions that flow from the couple relationship, such as engaging in PA, are not necessarily the result of rational and explicit power relations, but rather may seem to ‘just happen’ when ‘doing couple’. Teasing out these dynamics is
an important area for future study.
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