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ABSTRACT
Objective: To assess short-term differences in
population mental health before and after the 2008
recession and explore how and why these changes
differ by gender, age and socio-economic position.
Design: Repeat cross-sectional analysis of survey data.
Setting: England.
Participants: Representative samples of the working age
(25–64 years) general population participating in the
Health Survey for England between 1991 and 2010
inclusive.
Main outcome measures: Prevalence of poor mental
health (caseness) as measured by the general health
questionnaire-12 (GHQ).
Results: Age–sex standardised prevalence of GHQ
caseness increased from 13.7% (95% CI 12.9% to
14.5%) in 2008 to 16.4% (95% CI 14.9% to 17.9%) in
2009 and 15.5% (95% CI 14.4% to 16.7%) in 2010.
Women had a consistently greater prevalence since 1991
until the current recession. However, compared to 2008,
men experienced an increase in age-adjusted caseness of
5.1% (95% CI 2.6% to 7.6%, p<0.001) in 2009 and 3%
(95% CI 1.2% to 4.9%, p=0.001) in 2010, while no
statistically significant changes were seen in women.
Adjustment for differences in employment status and
education level did not account for the observed increase
in men nor did they explain the differential gender
patterning. Over the last decade, socio-economic
inequalities showed a tendency to increase but no clear
evidence for an increase in inequalities associated with
the recession was found. Similarly, no evidence was
found for a differential effect between age groups.
Conclusions: Population mental health in men has
deteriorated within 2 years of the onset of the current
recession. These changes, and their patterning by gender,
could not be accounted for by differences in employment
status. Further work is needed to monitor recessionary
impacts on health inequalities in response to ongoing
labour market and social policy changes.

INTRODUCTION
Macroeconomic factors are known to influence
population health and health inequalities.1

The onset of the global economic downturn
heralded by the collapse of Lehman Brothers
in September 2008 can therefore be consid-
ered as a potential threat to public health.2–4

In the UK, national gross domestic product
(GDP) has fallen in real terms (with a 5.5% fall
per head of population between 2008 and
2009) and unemployment rates have increased
since the recession began.5 Neither indicator
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has yet recovered to pre-recession levels at the time of
writing.6 Unemployment is associated with a number of
adverse health impacts including poor mental health,
short-term increases in adverse health behaviours and
increased mortality risk.7–9 However, the effects of reces-
sion appear to be more complex than would be expected
from the impact of increases in unemployment alone. For
example, there is a growing body of research suggesting
that at least the short-term recessions are associated with a
faster decline in mortality although some specific causes of
death, such as suicide, may rise.10 Thus, mortality impacts
of recessions may be more complex than intuition suggests
and likely vary by outcome and context.4 7

Less empirical analysis has focused on the effect of
recession on trends in population mental health.
Macroeconomic change could potentially have a more
rapid effect on mental health compared to mortality, par-
ticularly for those of working age. Historically, both
periods of recession and unemployment appear to have
had a greater impact on men compared to women.7

However, it has been suggested that this differential
impact may no longer be present as growing female
labour market participation may increase their suscepti-
bility to macroeconomic changes.11 12 In addition, it is
not clear to what extent changes in health status asso-
ciated with recessionary periods are mediated purely
through changes in labour market status. The UK experi-
enced its first recession since 1991 (defined as two-
quarters of negative growth in GDP) in late 2008.13

Unemployment (which is commonly used as a marker of
recession that has a more direct effect on health) showed
marked increases between 1991–1993 and 2008–2010.
In this paper, we aim to assess short-term changes in

population mental health and inequalities (by gender,
age and socio-economic position) following the onset of
the recent recession by placing it in a longer historical
context. We further aim to investigate to what extent any
observed associations and their patterning by subgroups
can be accounted for by differences in employment
status and education level.

METHODS
Data sources
We used data from the Health Survey for England, a
nationally representative cross-sectional survey of the com-
munity dwelling population, conducted annually from
1991 onwards. Survey methodology has been described
elsewhere.14–16 Household response rates for the period
studied varied from 85% in 1991 to 64% in 2008.
Unemployment rates (available for the whole period)

and GDP per head (comparable data available for 1991–
2009) for the UK were retrieved to provide context for
the interpretation of trends.5 17 In addition, unemploy-
ment data for England (available for 1993 onwards) were
retrieved and showed similar trends to the UK data.18

These macroeconomic indicators all show marked deteri-
oration between 2008 and 2009; hence we use 2008 as the
reference year for comparison.

Population
The general population samples from the Health Surveys
for England were used for all analyses. The study popula-
tion was restricted to participants of a working age,
between 25 and 64 years inclusive. Those aged under
25 years were excluded to minimise misclassification of
education level. Participants missing any data on age, sex,
highest education level, employment status and outcome
were excluded from the analysis (5.15% of total sample
excluded). We excluded 2918 participants (2.59% of the
sample) with foreign/other qualifications as we were
unable to categorise their highest educational attainment
accurately. We excluded 847 individuals (0.75%) who
defined themselves as doing unpaid work for their family,
waiting to take up employment or undertaking govern-
ment training schemes. Results of overall prevalence esti-
mates were similar when those with missing data (apart
from the 1.60% missing outcome data) were included.
Similar results were also obtained when the population
was limited to those aged 25–59 years, to investigate the
potential for gender differentials arising from a younger
age of retirement among women.

Exposures
Socio-economic position was assessed using highest edu-
cation level (self-reported) and area-level deprivation.
Comparable information on education level was avail-
able for every survey year except for 1995 and 1996 and
area-level deprivation was available from 2001 onwards.
Educational level was coded into four categories: degree-
level or equivalent qualifications, A-level or equivalent,
General Certificate of Secondary Education (GCSE) or
equivalent and no qualifications, while the index of mul-
tiple deprivation was coded into quintiles. Participants
were asked to self-identify their employment status based
on their activity in the previous week before the survey
interview. Employment status was coded into six categor-
ies: employed, unemployed, unable to work due to ill
health, looking after family/maternity care, retired and
in full-time education. Equivalised household income
(coded into quintiles and in a sensitivity analysis as a
continuous variable) was analysed for the years 2000
onwards in an exploratory analysis.

Outcome measures
Mental health was assessed in every survey year except
for 1996 and 2007 through the general health
questionnaire-12 (GHQ-12). GHQ-12 is a screening tool
for anxiety and depression, validated for use in epi-
demiological studies.19 Respondents scoring 4 or more
have a high likelihood of poor mental health and are
considered a ‘case’.20

Statistical analysis
For the first stage of analysis, we analysed data for each
year separately. Prevalence estimates for GHQ caseness
(age–sex standardisation to the WHO European standard
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Table 1 Characteristics of study participants

Sex (%) Age group (%) Highest education level (%) Employment status in last week (%)

Year M F

25–

34

35–

44

45–

54

55–

64 Degree A-level GCSE None Employed Unemployed

Not

working

due to

ill health Retired

Looking

after

home

In

education Sample

Response

rate (%)

1991 46.7 53.3 29.8 27.5 21.8 20.8 11.8 18.7 33.4 36.0 71.9 5.5 4.5 4.5 13.1 0.5 2001 85

1992 47.3 52.7 29.2 28.4 22.6 19.8 11.8 22.0 35.6 30.6 69.3 6.1 4.4 6.1 13.0 1.1 2484 82

1993 47.5 52.5 29.7 26.6 24.3 19.4 12.8 21.7 33.3 32.2 70.9 6.3 4.3 5.5 12.4 0.6 10502 81

1994 46.7 53.3 30.2 27.3 23.1 19.5 13.0 21.9 34.4 30.7 70.9 5.5 4.5 5.8 12.4 1.0 9981 77

1997 47.2 52.8 29.1 27.4 25.0 18.5 16.4 24.8 31.2 27.6 71.7 3.3 6.4 4.8 12.8 1.1 5377 76

1998 46.6 53.4 28.4 27.5 25.2 18.9 16.6 24.1 33.0 26.3 73.4 2.0 6.1 5.4 11.6 1.4 9748 74

1999 46.9 53.1 26.5 29.0 25.6 18.9 18.0 25.0 31.1 26.0 72.3 2.3 6.6 5.1 12.3 1.4 4750 76

2000 45.8 54.2 26.8 30.3 23.3 19.6 18.9 27.3 31.0 22.8 72.3 2.1 6.6 5.8 11.6 1.6 4982 75

2001 45.7 54.3 24.9 29.6 25.3 20.2 19.6 26.1 32.6 21.6 73.3 2.0 6.4 6.2 10.3 1.7 9457 74

2002 43.4 56.6 25.7 31.8 22.7 19.8 21.0 27.9 32.7 18.5 71.4 2.1 5.6 6.0 13.6 1.4 4619 74

2003 45.4 54.6 23.3 29.7 23.8 23.2 21.8 25.8 32.5 19.8 74.6 1.6 6.1 6.3 10.2 1.4 8982 73

2004 43.4 56.6 22.5 29.2 23.6 24.8 23.0 25.7 29.8 21.5 73.0 1.4 5.9 7.4 10.7 1.6 4076 72

2005 44.8 55.2 22.5 26.6 26.5 24.4 23.6 25.9 30.1 20.5 73.8 1.7 6.3 6.2 10.6 1.4 4590 74

2006 44.7 55.3 21.2 28.8 24.9 25.2 25.5 26.8 29.2 18.5 73.9 1.8 5.9 6.8 10.3 1.3 8605 68

2008 44.7 55.3 22.0 27.5 25.2 25.3 25.6 28.0 28.7 17.7 74.0 2.1 5.4 7.4 9.6 1.6 9228 64

2009 45.6 54.4 21.7 28.8 25.0 24.6 26.4 25.6 30.9 17.0 73.4 3.1 5.5 7.4 9.0 1.7 2773 68

2010 43.5 56.5 21.3 26.5 27.6 24.6 28.2 28.3 29.7 13.9 73.1 3.1 5.8 7.4 9.0 1.6 4830 66
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population) were calculated for each year, stratified by
age, sex, education level and employment status.
In the second stage of analysis, logistic regression ana-

lysis was conducted for each year separately to explore
any differential patterning in recession years between
men and women. To measure the extent of socio-
economic inequality in prevalence on a relative scale we
calculated the relative index of inequality using a
Poisson modelling approach.15

We directly tested the impact of the recent recession in
the final stage of the analysis by creating a combined
dataset for all years and creating a logistic regression
model adjusting for year, age, education level and
employment status. Men and women were analysed separ-
ately given the effect modification observed between
genders and year. A final stage of analysis investigated if
equivalised household income helped explain differ-
ences in GHQ prevalence before and after the recession.
All analyses were carried out using Stata V.11.2.

Weights for non-response (available from 2003 onwards)
were used for all analyses. These were scaled to a mean
of 1 for each year to allow analysis of the combined
dataset. Robust SEs were used to adjust for survey cluster-
ing at the area level. Adjusted prevalence differences
were derived from the logistic regression models as well
as ORs in order to allow comparisons across models to
be made on the absolute scale.21

RESULTS
A total of 106 985 participants were included in the
main analysis of trends in GHQ caseness (table 1). The
sample response rate declined gradually over time, but
they were broadly comparable over the most recent
years with no marked changes in response rates during
the onset of the current recession. There was also socio-
economic change with a decline in the percentage of
people with no qualifications and an increase in partici-
pants with a degree.
GHQ caseness was relatively high during the time of

the early 1990s recession (figure 1). Since then, there

has been an indication of a general downward trend
with some variability, until a recent increase in preva-
lence that occurs after 2008. Caseness increased from
13.7% (95% CI 12.9% to 14.5%) in 2008 to 16.4% (95%
CI 14.9% to 17.9%) in 2009.

Impact by subgroups
A gender differential in GHQ caseness is apparent;
women have a consistently higher prevalence over most
of the time period (figure 2). However, during the early
1990s recession, men had a larger increase in prevalence
of GHQ caseness from 12.3% in 1991 to 14.5% in 1992.
A similar trend is seen following the 2008 recession with
an increase from 11.3% to 16.6% in men, compared to
16.0% to 16.2% in women between 2008 and 2009.
Stratified analysis by age shows that changes in mental

health during recessionary periods are not confined to
any specific age groups (see online appendix).
Sensitivity analysis including those aged 16–24 years
showed no clear difference in trends.
In the early 1990s, stratification by education level

reveals an initial reverse education gradient in GHQ
caseness (figure 3). Over time, a growing disparity in
GHQ caseness between those most and least educated is
apparent, with the highest levels of inequality in poor
mental health observed in 2005. A similar pattern is
seen when assessing caseness by area-level deprivation
(figure 4). The greatest levels of relative indices of
inequality are also seen since 2005 when assessed by
either measure of socio-economic position (figure 5).
No significant differences before and after the recession
by area-level deprivation are observed.
Changes in population mental health do not appear to

be entirely mediated by changes in employment status.
For example, the prevalence of GHQ caseness among
those in employment increased during both recessionary
periods: from 13.4% (95% CI 11.4% to 15.5%) to 14.8%
(95% CI 13.1% to 16.6%) in 1991–1992 and from 9.9%
(95% CI 9.2% to 10.7%) to 12.9% (95% CI 11.3% to
14.4%) between 2008 and 2009 (figure 6).

Figure 1 Overall prevalence of

general health questionnaire

caseness and unemployment rate

1991–2010.
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Exploration of the differential trends by gender
A combined dataset for all years was analysed separately
for men and women, given the effect modification
observed. Compared to a baseline of 2008, age-adjusted
caseness increased by 5.1% (95% 2.6% to 7.6%,
p<0.001) in 2009 and 3.0% (95% 1.2% to 4.9%,
p=0.001) in 2010 among men but no statistically signifi-
cant changes are seen in women (table 2 and Web
tables A–B). Adding employment status to the model
suggests that changes in employment status do not
explain this increase in poor mental health. Similarly,
adjustment for changes in employment status and edu-
cation level does not account for this increase in preva-
lence. Finally, adjustment for equivalised household
income in a post hoc exploratory analysis also did not
explain changes in prevalence (see Web table C).
We attempted to explore the reasons for the adverse

changes in the years following the recession among
men. When analysing data from each year separately,
adjustment for differences in education level and
employment status between genders did not account
for the larger increase in prevalence among men (see
table 3). Therefore, the differing trend in mental health
in men appears not to be explained by differing
changes in labour market status.

DISCUSSION
In this large repeat cross-sectional study of representative
samples of the English population, we have found evi-
dence to suggest population mental health has deterio-
rated in men following the start of the 2008 recession.
Notably, this change does not appear to arise only as a
result of an increase in unemployment, but mental
health appears to have declined among those in employ-
ment. Household income also does not account for
the observed trend in mental health. While some com-
mentators have recently suggested that the current reces-
sion may affect both genders in a similar manner, we find
that the deterioration in mental health appears only
among men. Furthermore, this differential association
cannot be adequately accounted for by changes in
employment status (such as greater unemployment)
among men. We also find evidence to suggest that socio-
economic inequalities (assessed by both highest educa-
tion level and area-level deprivation) have increased over
the course of the last decade, but the recession had not
been associated with a widening of socio-economic
inequalities in mental health by the year 2010.
Our study has a number of strengths. We used a large

nationally representative dataset which used a validated
screening test for anxiety and depression. Importantly,

Figure 2 Prevalence of general

health questionnaire caseness by

gender 1991–2010.

Figure 3 Prevalence of general

health questionnaire caseness by

highest education level

1991–2010.
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we assessed trends over a long length of time with
annual measures available for most of the period and an
outcome likely to be sensitive to changes in the macro-
economic environment. This allows greater certainty in
attribution compared to studies limited to comparisons
of single before and after surveys.
As our study makes use of available data, a number of

important limitations exist. First, data were not available
for every year, with the omission of GHQ in 2007 poten-
tially problematic as this represents the last full pre-
recessionary year. Second, we have been limited to repeat
cross-sectional analysis. Longitudinal analysis of indivi-
duals would allow greater scope for relating changes in
individual employment status to health. Third, while we
have chosen a validated outcome measure, it is possible
that framing effects could account for some of the
observed changes. In particular, GHQ items were asked
first in the self-completion questionnaire in 1999, 2002

and 2009, all years with a high prevalence. However, the
higher prevalence following 2008 among men remains in
2010. Fourth, defining recessionary periods and explor-
ing their effects are notoriously difficult. We have studied
changes over time but did not directly incorporate macro-
economic measures into our analysis. In addition, we
have only been able to investigate a few of the potential
pathways between recession and mental health. Further
work is needed to explore other pathways such as tempor-
ary employment and increased job insecurity. Lastly,
although our study has investigated changes in popula-
tion mental health associated with the recession, we
cannot establish whether this is a causal relationship, as
other temporal changes could account for the observed
trends. However, many factors that could potentially
account for our findings, such as changes in health or
social care provision, could also be considered mediating
factors rather than confounders.

Figure 4 Prevalence of general

health questionnaire caseness by

area-level deprivation (index for

multiple deprivation) 2001–2010.

Figure 6 General health questionnaire caseness by

employment status 1991–2010.

Figure 5 Relative Index of Inequality (RII) for general health

questionnaire caseness as assessed by education level and

area-level deprivation (index for multiple deprivation)

1991–2010.
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Much previous research has focused on mortality, and
in particular suicide, associated with recession. In an
analysis of cause-specific mortality and its association
with recession in European countries, Stuckler et al22

found that the most consistently observed relationship
was an increase in suicide among young men. Recently,
they found that increases in suicide rates have been
observed across European countries following the onset
of the current recession.23 Consistent increases in male
suicide rates have been noted in many other studies.24

The relationships between morbidity in mental health,
health inequalities and recessions are less well under-
stood and findings differ between studies.7 25 A recent
before and after comparison of patients attending
primary care services in Spain found a marked increase
in the prevalence of mental health disorders following
the onset of the current global recession.26 Household
unemployment and mortgage difficulties were particu-
larly associated with these attendances. However, not all
studies have found a negative association between eco-
nomic recession and mental health. For example,
Vinamaki et al27 found no statistically significant increase
in poor mental health (assessed using GHQ) following

the economic recession in Finland between 1993 and
1995 in repeated general population samples.
While our study finds men’s mental health has

declined while women’s has not, it should be noted that
important indirect effects of the recession, including
changes in the public sector workforce and changes
in government assistance for children, had yet to be
implemented during the time of this study. Our analysis
does not yet show any indication of worsening mental
health inequalities associated with the current recession.
However, there is a general trend towards a greater level
of inequality more recently and there is no evidence to
suggest narrowing. Further research will be required to
assess ongoing impacts of the recession by gender and
socio-economic position. As our analysis was restricted to
a working-age population, research focusing on retired
individuals is also needed to investigate the potential
impact in older age groups. The existing evidence sug-
gests that the relationship between mental health and
recessions differs, at least in part, by social welfare
system.10 22 28–31 There is therefore a need for cross-
national comparisons of trends in population health and
health inequalities to better identify social policy

Table 2 Analysis of data from 1991 to 2010 in men and women adjusted for age, employment status and education

(selected years shown)*

Model 1: age Model 2: age+employment status

Model 3: age+employment

status+education

Year OR

p

Value

Lower

95% CI

Upper

95% CI OR

p

Value

Lower

95% CI

Upper

95% CI OR

p

Value

Lower

95% CI

Upper

95% CI

Male
2005 0.97 0.723 0.82 1.15 0.92 0.370 0.78 1.10 0.93 0.394 0.78 1.10

2006 1.06 0.465 0.91 1.22 1.05 0.511 0.91 1.22 1.05 0.506 0.91 1.22

2008 1.00 – – – 1.00 – – – 1.00 – – –

2009 1.53 0.000 1.26 1.86 1.50 0.000 1.24 1.82 1.50 0.000 1.24 1.82

2010 1.31 0.001 1.12 1.54 1.31 0.001 1.11 1.54 1.30 0.002 1.10 1.53

Female
2005 1.01 0.917 0.88 1.15 1.00 0.958 0.88 1.15 1.00 0.956 0.88 1.15

2006 0.96 0.467 0.86 1.07 0.95 0.342 0.85 1.06 0.95 0.344 0.85 1.06

2008 1.00 – – – 1.00 – – – 1.00 – – –

2009 1.04 0.641 0.88 1.23 1.06 0.522 0.90 1.24 1.06 0.523 0.90 1.24

2010 1.06 0.369 0.93 1.22 1.05 0.493 0.91 1.20 1.05 0.482 0.92 1.20

Percentage

difference

p

Value

Lower

95% CI

Upper

95% CI

Percentage

difference

p

Value

Lower

95% CI

Upper

95% CI

Percentage

difference

p

Value

Lower

95% CI

Upper

95% CI

Male
2005 −0.31 0.722 −2.02 1.40 −0.75 0.367 −2.12 1.32 −0.71 0.391 −2.34 0.92

2006 0.56 0.465 −0.95 2.08 0.49 0.511 −0.97 2.09 0.50 0.506 −0.96 1.95

2008 0.00 – – – 0.00 – – – 0.00 – – –

2009 5.07 0.000 2.60 7.55 4.54 0.000 2.67 7.65 4.52 0.000 2.21 6.83

2010 3.04 0.001 1.17 4.91 2.86 0.002 1.32 5.13 2.79 0.002 1.01 4.56

Female
2005 0.09 0.918 −1.69 1.88 0.05 0.959 −1.70 1.79 0.05 0.956 −1.69 1.79

2006 −0.55 0.467 −2.04 0.94 −0.70 0.341 −2.13 0.74 −0.69 0.344 −2.13 0.74

2008 0.00 – – – 0.00 – – – 0.00 – – –

2009 0.53 0.643 −1.70 2.76 0.70 0.526 −1.48 2.89 0.70 0.527 −1.48 2.88

2010 0.84 0.372 −1.01 2.70 0.63 0.495 −1.18 2.43 0.64 0.485 −1.16 2.44

*Reference group is 2008. Selected years around the current recession shown but analyses for all years available in the online appendix.
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responses that protect from any adverse health impacts
of recession.
The finding that mental health across the general

population has deteriorated following the recession’s
onset, and this association does not appear to be limited
to those out of employment nor those whose household
income has declined, has important implications.
Previous research has highlighted the importance of job
insecurity, rather than solely employment status, as
potentially resulting in adverse effects on mental
health.32 One potential explanation for our results
would be that job insecurity during the current reces-
sion is responsible for the deterioration in mental
health with men’s psychological health remaining more
affected by economic fluctuations despite greater female
labour market participation. This paper highlights the
continuing importance of addressing mental health
issues using population-wide approaches by both policy-
makers and health professionals and not limiting such
efforts to those directly affected by unemployment.
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