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Abstract
Background: The recent economic recession has lead to an increased unemployment in many countries worldwide.
In addition, research has suggested that economic recession can have an impact on an individual’s health behaviors,
including engagement in physical activity. Gävleborg County in southeast Sweden, experienced massive job losses owing
to the closures of large industries and small companies, which resulted in an increased unemployment rate in 2010, at
the pick of the economic recession.
Objective: To investigate the differences in physical activity by employment status among economically active persons
living in Gävleborg County in 2010.
Materials and Methods: The data were obtained from a cross-sectional survey carried out in Gävleborg County, in
2010, among the residents aged 16–65 years (n = 4,245). Data analysis was carried out using descriptive statistics and
weighted logistic regression.
Result: There was a statistically significant association between employment status and physical activity. People who
were not employed in 2010 showed higher odds of physical inactivity when compared with their employed counterparts.
The differences in physical activity behavior were explained, mainly, by health and socioeconomic and related factors.
Conclusion: Being outside the labor market was associated with increased physical inactivity during a period of economic
recession in Gävleborg County. From a policy perspective, our study suggests the need to promote physical activity during
times of high unemployment in order to foster better health behaviors.
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Introduction
Available research has found that being physically active
might be important to improve overall health, as it can help
in preventing adverse health outcomes and chronic diseases
such as coronary heart disease, stroke, type 2 diabetes,
osteoporosis, and depression.[1,2]
As a result of the economic downturn and recession,
which started in the autumn of 2008, many countries started
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to experience increased unemployment.[3,4] It is suggested
that economic recession can impact on an individual’s health
behaviors, including the engagement in physical activity.[5]
Moreover, across OECD countries and in Europe, empirical
evidence has shown that unemployed people experienced
high mortality[6] and poor physical and mental health.[7] However, others have found contrary results regarding this relationship.[8,9]
In the majority of the studies, unemployment has been
found to be detrimental to health behavior.[6,10,11] Furthermore,
some authors argue that an economic downturn may reduce
nutrition quality and physical activity, thus worsening obesity
prevalence when society is least able to bear the escalating
financial burden.[5,12–15]
Several hypotheses have been put forward by different
scholars on the potential links between economic conditions
and physical activity. Some scholars suggest that, during an
economic crisis, people experience excessive financial and
psychological stresses, which can contribute to a sedentary
lifestyle and decreased level of physical activity.[1] Furthermore, it is believed that both the physical and social environments play an important role, as neighborhoods deteriorate
during recessions, which in turn discourages residents from
engaging in physical activity.[16] Moreover, others state that
the relationship between economic conditions and physical
activity is related to time use—a reduction of hourly wages
during recessions (or even the absence of paid work options)
lowers the incentive for people to increase leisure-time activities including physical activity.[15] But, the relationship among
economic recession, unemployment, and physical activity
remains a subject of continuing debate. For instance, using
individual-level data from the Behavioral Risk Factor Surveillance System 1987–2000 waves, Ruhm[17] found an increase
in physical activity when state labor market conditions worsened. In addition, Charles and DeCicca[18] observed no
association between unemployment rate and physical activity
among respondents from high-risk jobs.
In Sweden, few studies have accessed the relationship
between employment status and physical activity in times of
recession. In addition, available studies have found mixed
results.[19,20] For instance, Lindström et al.[19] reported that
self-employed male and female pensioners showed a significantly increased risk of low-leisure time physical activity, but
found no difference in odds among skilled and unskilled manual workers compared with high-level nonmanual employees.
They also argued that some of the socioeconomic differences
in leisure-time physical activity were owing to differences in
social capital between socioeconomic groups.[19]
The context of this study is Gävleborg County, in East
Central Sweden, where the recent economic crises caused
increased levels of unemployment compared with the national average. At its peak, the rate of unemployment among
people aged 16–84 years was 13.8% in 2010 compared with
7.0% for the national average.[21] The massive unemployment experienced by the county has been blamed on the
closures of large industries and small companies distributed across the county. Furthermore, the County of Gävleborg
2

showed the lowest percentage of highly educated people
among those economically active in the entire country (29%
in 2010).[22]
Regarding lifestyle of the county’s population, it was found
that in 2010, 39% of the population was not physically a
 ctive
(as measured by 30 min of physical activity per day) and
15% did not engage in any physical activity. In addition, 16%
of the population was considered obese with a body mass
index (BMI) of 30 kg/m2 and more, and only 30% ate at least
one fruit a day.[22] Although the economic crisis affected the
county severely, to our knowledge, no study has attempted to
investigate its impact on people’s health behaviors and, specifically, regarding physical activity. Therefore, this study aims
to investigate differences in physical activity by employment
status among people residing in Gävleborg County in 2010.

Materials and Methods
Study Design and Procedure
The subjects of this study come from the Health in Equal
Terms (HET) Survey, a cross-sectional study carried out in
2010 in Gävleborg County. The sample selection was carried
out by Statistics Sweden, and the sampling frame has been
created based on the Total Population Register, which consists of all the registered residents within the county between
the ages of 16 and 84 years, in total 221,618 individuals.
Inclusion Criteria
All people aged 16–84 years residing in Gävleborg County
during 2010 were included.
Exclusion Criteria
People who were aged 16–84 years who did not return the
post mail questionnaires or did not answer the Web questionnaires at the time of the survey in 2010 were excluded.
A sample of 11,977 individuals was selected with approximately 1,000 individuals by municipality and 600 individuals
in Gävle Municipality, the administrative center of the county.
Overall, 5,983 persons aged 16–84 years completed the
questionnaire resulting in a response rate of 50% [Table 1].
However, for this study, only people in economically active
ages (16–65 years) were included (4,245).
The survey was carried out by the Swedish National Institute in collaboration with Gävleborg County Council, and data
collection was conducted by Statistics Sweden. Respondents
were able to participate in the survey by completing either
a postal or a Web questionnaire. Information was enclosed
with the questionnaire that was sent to the selected individuals regarding the study’s background and objectives, how
the answers would be used, and data would also be retrieved
from the Total Population Register (for variables such as
education, income, and taxation). The questionnaire collected
background demographic and socioeconomic variables, variables regarding health, lifestyle, economic conditions, labor
market, and employment and regarding security and social
relationships.
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Table 1: Questionnaire flow in the Gävleborg County’s Health in Equal Terms Survey 2010
Population of Gävleborg County
Selected sample for the Health and Equal
Terms Survey, 2010
Number of returned questionnaires
Number of nonresponders
Sample included in this study

Number
221,618

Percentage
Total population

5,983 (16–84 years)
5,994 (16–84 years)
4,245 (16–65 years)

50
50
Sample included in the descriptive and binary logistic regressions

11,977 (16–84 years)

Measurement of Variables
Outcome Variable
In this study, the outcome variable was physical a
 ctivity.
Physical activity was measured with the question: “How much
have you moved and exerted yourself physically in your
spare time during the past 12 months?” In the survey, the
answers were divided into three categories: “low,” “moderate,”
or “vigorous” physical activity. For the purposes of this study,
the variable was dichotomized using a “yes” and “no” format.
Those who reported moderate to vigorous physical activity
were coded yes, and those who reported none to low physical
activity as no.
Independent Variables
The main independent variable in this study is employment
status. In the survey, employment status was assessed with
one question, “What is your current main job?” The answers
were dichotomized into two categories; employed and not
employed. The employed group included people who were
employed and those on parental leave (with employment). The
group of not employed included the unemployed, students,
and those who were inactive, such as the elderly people and
those with disability.
Other independent variables (potential confounders) were
sex, age group (16–29, 30–44, 45–64, and 65–84) years,
marital status (married, unmarried, and widowed), education,
income, social support, smoking habits, and self-reported
health.
Education was assessed by using Statistics Sweden’s
educational register from 2009. The classification is made for
the person’s highest level of education according to Swedish
educational nomenclature (SUN) 2000. For this study, three
levels of education were created: primary school or similar,
secondary school/similar, and university/similar.
Income data were collected from income and taxation
registers (related to 2008) as total individual income, and
three groups were created: (a) low income, <250,000 SEK,
(b) medium income, 250,000–750,000 SEK, and (c) high
income, >750,000 SEK a year.
Social support was measured with the question: “Do you
have someone you can share your deepest feelings with and
confide in?” There were two possible answers that distinguish
those with social support (yes) from those without social
support (no).
Self-rated health was assessed with the question “How do
you rate your general health?” with the options “very good,”

100

“good,” “neither good nor poor,” “poor,” and “very poor.” In the
analysis, the categories very good and good were combined
as good health, and the categories neither good nor poor,
poor, and very poor were combined as poor health.
Smoking habits were assessed by the following questions:
(a) “Do you smoke daily?” (b) “Does it happen that you smoke
every now and then?” and (c) “Have you before smoked
daily for at least six months?” Each of the questions could be
answered with yes and no. In this study, smoking habits were
divided into three groups: daily smokers, individuals who had
stopped smoking, and those who had never smoked.
Risky consumption of alcohol was assessed by three
questions: (a) “How often have you drunk alcohol in the past
12 months?” (b) “How many “glasses” (example was given)
do you drink on a typical day when you drink alcohol?” and
(c) “How often do you drink six “glasses” or more on the
same occasion?” A new composite variable was used for this
study and was categorized as yes (risk consumption) and no
(no-risk consumption).
Statistical Analysis
The analyses consisted of descriptive statistics (freque
ncies) and weighted logistic regression analysis, which
was carried out fitting four different models. The first model
(model I) included the relationship between employment
status and physical activity only. The second model (model II)
added demographic variables; model III added health-related
variables. The final model (model IV) added socioeconomic
variables. The results of the logistic regressions are present
as odds ratios (OR) with 95% confidence intervals (CIs). All
analyses were carried out using SPSS software, version 20.[23]
Ethical Approval
This study was approved by the Ethics Committee of the
Swedish National Institute of Public Health and the Regional
Ethical Committee in Uppsala and performed in compliance
with the Helsinki Declaration. Verbal informed consent was
obtained from all participants.

Result
The distribution of the variables included in the study
sample is presented in Table 2. There were 57.2% (n = 2,427)
subjects who reported no or low physical activity and 41.7%
(n = 1,770) with moderate to vigorous physical activity. The
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Table 2: Sample and percentage distribution of the individual
variables included in the analysis, Health in Equal Terms Survey

Gävleborg, 2010
Variables

N (4,245)

Percentage

No
Yes
Missing
Employment status
Employed
Not employed
Missing
Demographic variables
Sex

2,427
1,770
48

57.2
41.7
1.1

2,350
1,389
506

55.4
32.7
11.9

Male subjects
Female subjects
Age group (years)
16–25
26–35
36–45
46–55
56–65
Marital status
Married
Single
Widowed
Socioeconomic variables
Education
Primary school or similar
Secondary school/similar
University/similar
Missing
Income
< 250th SEK
250–750th SEK
>750th SEK
Missing
Social support
Yes
No
Missing
Health-related variables
Self-rated health
Good
Poor
Missing
Smoking habits
Yes
No
Missing
Risky consumption of alcohol
No
Yes
Missing

1,915
2,330

45.1
54.9

575
488
816
1,022
1,344

13.5
11.5
19.2
24.1
31.7

1,808
2,374
63

42.6
55.9
1.5

871
2,318
1,006
50

20.5
54.6
23.7
1.2

908
2,038
1,282
17

21.4
48
30.2
0.4

3,712
467
66

87,4
11
1.6

2,975
1,194
76

70.1
28.1
1.8

714
3,140
391

16.8
74
9.2

3,473
731
41

81.8
17.2
1

Physical activity

4

majority of the individuals in the sample were in the age
group of 44–64 years (41%) and 49.8% completed secondary
school/similar education.
The results of the bivariate analysis (model I) showed
a statistically significant relationship between employment
status and low physical activity. Compared with people who
were employed and with moderate to vigorous activity, those
who were not employed had OR of 1.54 (95%CI: 1.31–1.73)
[Table 3].
Adjusting for demographic variables in model II (sex,
age, and marital status) and for health and health beha
vior variables in model III (self-rated health smoking habits
and risky alcohol consumption) reduced only slightly the
risk of physical inactivity from 1.54 (95%CI: 1.31–1.73) to
1.53 (95%CI: 1.30–1.34) and to 1.45 (95%CI: 1.20–1.50),
respectively [Table 3]. But, the relationships remained statistically significant.
Controlling for socioeconomic variables (education,
income, and social support) in model IV further reduced the
odds of the relationship between unemployment and physical inactivity, and the statistical significance disappeared.
The OR reduced from 1.54 (95%CI: 1.31–1.73) in model I to
1.01 (95%CI: 0.85–1.21) in model IV [Table 3]. In addition,
people who were not employed with primary school or similar education and those with an annual income lower than
250,000 SEK revealed increased odds of low physical activity of 1.65 (95%CI: 1.65–2.01) and 1.74 (95%CI 1.37–2.22).
Furthermore, results showed that people who were out of
work and reported poor health showed higher odds of physical inactivity of 2.21 (95%CI: 1.91–2.56) [Table 3 model IV].

Discussion
This study has found a relationship between employment status and physical inactivity, and the relationship was
explained mainly by health-related and socioeconomic factors. Similar results have been found in other studies[24,25] from
a variety of contexts, in times of relative economic prosperity. For instance, a study concerning correlates and predictors of physical activity over time observed that income and
education showed a strong and consistent positive effect on
physical activity.[25] Another study carried out in the United
Kingdom found that people with upper secondary school-level
qualifications or above were more likely to take part in regular
exercise, whereas, those with lower second-level education
or less were five times less likely to play sports than those
with third-level education.[26] In addition, Owen et al. reported
that adult participation in physical activity was influenced by
a range of personal, social, and environmental factors and
those individual level variables such as socioeconomic status and perceived self-efficacy demonstrated the strongest
association with physical activity behavior.[27,28] However, o
 ther
studies have reported contradictory results. For instance,
a study concerning the relationship between physical activity
and socioeconomic status reported that the statistical significance observed was totally eliminated when physical activity
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Table 3: Odds ratios (ORs) with 95% confidence intervals (CI) of the relationship between employment status and physical inactivity, Health in
Equal Terms Survey, Gävleborg, 2010
Variable
Employment status
Employed
Not employed
Demographic variables
Sex
Male subjects
Female subjects
Age group (years)
16–25
26–35
36–45
46–55
56–65
Marital status
Married
Single
Widowed
Health-related variables
Self-rated health
Good
Poor
Smoking habits
Yes
No
Risky consumption of alcohol
No
Yes
Socioeconomic variables
Education
Primary school or similar
Secondary school/similar
University/similar
Income
<250th SEK
250–750th SEK
>750th SEK
Social support
Yes
No

Model I

Model II

Model III

Model IV

Reference
1.54 (1.31–1.37)

Reference
1.53 (1.30–1.64)

Reference
1.45 (1.20–1.50)

Reference
1.01 (0.85–1.21)

–
–

Reference
1.02 (0.78–1.45)

Reference
1.02 (0.78–1.45)

Reference
1.02 (0.77–1.43)

–
–
–
–
–

2.28 (1.94–2.92)
1.54 (1.25–1.90)
1.41 (1.18–1.68)
1.32 (1.11–1.56)
Reference

2.24 (1.84–2.70)
1.45 (1.16–1.64)
1.40 (1.18–1.67)
1.31 (1.11–1.56)
Reference

1.91 (0.94–1.90)
1.45 (0.16–1.64)
1.35 (0.57–1.68)
1.21 (0.50–1.50)
Reference

–
–
–

Reference
1.05 (0.91–1.22)
1.26 (0.92–1.72)

Reference
1.05 (0.90–1.21)
1.26 (0.91–1.71)

Reference
1.05 (0.90–1.21)
1.26 (0.91–1.71)

–
–

–
–

Reference
2.21 (1.91–2.56)

Reference
1.20 (0.86–2.20)

–
–

–
–

0.53 (0.44–1.28)
Reference

0.51 (0.40–1.27)
Reference

–
–

–
–

Reference
0.91 (0.77–1.01)

Reference
0.90 (0.78–1.01)

–
–
–

–
–
–

–
–
–

1.65 (1.35–2.01)
1.53 (1.31–1.80)
Reference

–
–
–

–
–
–

–
–
–

1.74 (1.37–2.22)
1.30 (1.1–1.53)
Reference

–
–

Reference
1.01 (0.81–1.28)

was conducted around the home and at work, which would
indicate the importance of the context where the activity
took place.[29] In a recent study, going beyond just the relationship between income and physical activity, Hyytinen and
Lahtonen[30] found that long-term income of physically active
male subjects was approximately 14%–17% higher than that
of less active male subjects.
Unemployment is a permanent stress situation requiring
the person to adapt. The unemployed persons are in a very
difficult situation, exacerbated by their social marginalization and own sense of failure, in turn, leading to feelings of
worthlessness.[9]

Many argue that the stress experienced by unemployed
people might be the underlying cause of unhealthy behavior.
The stress hypothesis stipulates that job loss causes psychological distress and unhealthy behavior.[9] In addition,
medical studies have found that stress increases both eating
and smoking.[31–34] Moreover, job loss affects health behavior
through an income effect.
In our study, controlling for socioeconomic variables such
as education, income, and other health variables (smoking
and self-reported health) eliminated the statistically significant
relationship between employment status and physical inact
ivity. In 2010, the time the data for this study was c ollected,
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there was a massive loss jobs (with income loss), which might
have caused financial strain with possible adverse effects in
health behaviors (including physical activity). Furthermore,
a further indication of the role of income is seen in Table 2 where
respondents who were not employed with an annual income
lower than 250,000 SEK a year revealed increased odds of
physical inactivity of 1.74 (95% CI: 1.37–2.22) [Table 3].
We also found that age, gender, marital status, and social
support were not associated with physical activity. However,
studies carried out elsewhere have found different results.
In relation to gender and age, some studies have found that
participation in physical activity was consistently higher in men
than women and inversely associated with age.[33] In addition,
mixed results have been reported in regard to the relationship
between physical activity and marital status.[33]
Concerning social support, several studies have found
it to be associated with levels of physical activity.[35,36] For inst
ance, Resnick et al. reported that friends support indirectly
influenced exercise through self-efficacy and outcome. In the
view of the authors, interventions aimed to improve exercise
behavior in adults and especially older adults should incorporate social support to strengthen self-efficacy expectation
outcomes.[36]
We found that smoking was not statistically significantly
associated with physical activity. However, other studies have
reported that, compared with inactive individuals, physically
active individuals smoked fewer cigarettes and were more
likely to be nonsmokers or occasional smokers.[37,38] The
differences in results regarding the relationship between
smoking and physical activity might be related to the fact that
the studies carried out in Cyprus and Greece assessed populations of adolescents and young adults (19–30 years of age)
when compared with 16–65 years of age, which was the
target age in our sample.
Furthermore, our study did find a relationship between
self-reported health and physical activity [Table 3]. This
result is in line with findings from a European study carried
out in 2004 in 15 member states. The authors reported a
positive relationship between physical activity and self-rated
health across population subgroups as divided by age,
gender, income, and educational attainment.[39] However, Ker
et al.[40] observed that older adults who were physically
active o
utdoors accumulated significantly more physical
activity, but self-rated health was not significantly greater than
those being physically active indoors. BMI was not associated
with employment status (results not shown).
Strengths and Limitations
This study used a cross-sectional design, which makes
it difficult to estimate causal relationships between unemployment and physical activity and their direction. In addition,
some authors have stressed the difficulties of measuring
physical activity, which in turn can cause problems with inter
pretation of findings.[41] In addition, the response rate in the
study was around 50%, which is similar to response rates
in Swedish population-based surveys.[42,43] However, the
response rate is unlikely to have influenced the results.
6

As mentioned earlier, Statistics Sweden collected the data
and applied population weightings to estimate prevalence at
the population level. These weightings were added with help
of information from the registers of the total population of
Gävleborg County. Furthermore, apart from adjustments for
the sample sizes in the different strata, the register data were
used for calibration of nonresponse bias for various groups of
individuals.[43–45]
However, the collection of data in the Health in Equal
terms survey is of high quality, even if physical activity was
based on people’s self-report.[42,43] In addition, the study has
strengths as it used a large population sample and collected
information such as self-reported health, which is known to be
reliable.[46–48]

Conclusion
This study found an association between being not
employed and physical inactivity. The association was
explained by health and socioeconomic factors. In addition,
the study found a relationship between low education, low
income, and poor self-rated health with physical inactivity.
However, longitudinal studies are warranted to further disentangle potential mechanisms behind the observed association between employment status and physical (e.g., the
effects of neighborhoods and availability of leisure infrastructures). From the policy perspective, our study suggests the
need to promote physical activity during times of high unemployment in order to foster better health behaviors.
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