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Health and health behaviours before and
during the Great Recession, overall and by
socioeconomic status, using data from four
repeated cross-sectional health surveys in
Spain (2001–2012)
Xavier Bartoll1,4*, Veronica Toffolutti5, Davide Malmusi2,1,4, Laia Palència2,1,4, Carme Borrell1,2,3,4 and Marc Suhrcke6,7

Abstract

Background: The objective of this study was to estimate changes over time in health status and selected health

behaviours during the Great Recession, in the period 2011/12, in Spain, both overall, and according to

socioeconomic position and gender.

Methods: We applied a before-after estimation on data from four editions of the Spanish National Health Survey:

2001, 2003/04, 2006/07 and 2011/12. This involved applying linear probability regression models accounting for

time-trends and with robust standard errors, using as outcomes self-reported health and health behaviours, and as

the main explanatory variable a dummy “Great Recession” for the 2011/12 survey edition. All the computations

were run separately by gender. The final sample consisted of 47,156 individuals aged between 25 and 64 years,

economically active at the time of the interview. We also assessed the inequality of the effects across socio-

economic groups.

Results: The probability of good self-reported health increased for women (men) by 9.6 % (7.6 %) in 2011/12,

compared to the long term trend. The changes are significant for all educational levels, except for the least

educated. Some healthy behaviours also improved but results were rather variable. Adverse dietary changes did,

however, occur among men (though not women) who were unemployed (e.g., the probability of declaring eating

fruit daily changed by −12.1 %), and among both men (−21.8 %) and women with the lowest educational level

(−15.1 %).

Conclusions: Socioeconomic inequalities in health and health behaviour have intensified, in the period 2011/12, in

at least some respects, especially regarding diet. While average self-reported health status and some health

behaviours improved during the economic recession, in 2011/12, this improvement was unequal across different

socioeconomic groups.
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Background
After a period of economic growth since the beginning

of 2000, the so-called ‘Great Recession’ hit the Spanish

economy, provoking a tripling of the unemployment rate

from 9.6 % in 2008 to 27.2 % in 2013 [1]. Over the same

period real household incomes declined by 18.1 % on

average, and the proportion of people at risk of poverty

increased by 3.7 %, up to a level of 28.2 %, i.e., well

above the European Union (EU-27) average (24.7 %)

[2, 3]. Although this recession has been the most severe

since the start of democracy in the late 1970s, there is

currently little evidence about the extent to which this

worsening of economic conditions may have affected the

health and health behaviours of the Spanish population.

The few studies that do exist suggest that while – for

the population as the whole – mental health indicators

appear to have worsened [4–7], mortality rates due to

causes other than suicides have declined and self-

reported general health has improved [8]. Yet, the aver-

age trends may obscure potentially heterogeneous effects

between different socioeconomic groups, an aspect that

has only been touched upon in the existing studies on

Spain [5, 6].

Conceptual frameworks have highlighted the import-

ance of the structural determinants, including social and

economic policies and conditions that affect health be-

haviours and health outcomes [9]. The literature on the

health effects of economic recessions reports mixed re-

sults for the population as a whole: while health behav-

iours and the majority of mortality indicators are not

affected or improve (e.g., traffic accidents [10]); those of

mental health or infectious diseases worsen [11]. Yet the

population average results might well obscure important

variations in the effects between different socioeconomic

groups [12]. In Japan, for instance, self-reported health

improved during the recession [13] and socioeconomic

inequalities remained stable [14]. However, more stress-

ful work environments may have adversely affected

cause-specific mortality more among managers and pro-

fessionals than among clerks and blue collar workers

[15]. Empirical results regarding the health behaviour re-

sponse to recessions have been more mixed: overall to-

bacco and alcohol consumption declined during a

recession in Iceland [16, 17], in contrast to an in-

crease in tobacco use among the unemployed in the

UK [18] and in binge drinking in the UK and the

USA [19, 20]. Obesity has been found to have de-

creased on average during recessions in the USA [10],

but increased among lower socioeconomic groups in

the USA and Italy [21, 22]. Other studies indicate

that being at risk of unemployment reduces the con-

sumption of fruits and vegetables and increases the

consumption of unhealthy foods, including snacks

and fast food [23].

The mechanisms proposed to explain the link between

structural factors and individual health during economic

recessions are complex and lead to ambiguous predic-

tions about the expected health effects – a feature that

may explain why effects can differ between socioeco-

nomic groups. Three main potential mechanisms have

been highlighted in the literature [24]: first, the reduc-

tions in working hours may induce either lower work-

related stress, increase time for leisure, which may be

devoted to health-promoting activities, such as physical

exercise [25], more sleep, health care or an increase in

the time spent cooking instead of consuming processed

food. Counteracting these positive effects may be a lower

quality of sleep, arguably in particular among the un-

employed, as a result of their worsened mental health

and well-being [26, 27]. Second, work-related stress may

rise with the deterioration of working conditions, and

workers may response by adopting unhealthy behaviours

when not receiving the expected rewards, or may also

act more cooperatively and adopt healthier behaviours

in an effort to avoid dismissal [28]. Third, there could be

an ‘income effect’, implying that with less disposable in-

come the demand for normal goods tends to decrease

and if these goods are harmful (beneficial) to health,

people may obtain an improvement (worsening) in their

health. Furthermore, it is noteworthy that in the context

of austerity policies, such as those implemented in Spain,

population health may be negatively affected by reduced

investment in social and health-related public services,

such as active labour market programs [29], infection

control programs [30], or universal health care access [31].

The objective of this study was to estimate changes

over time in health status and selected health behaviours

during the Great Recession, in the period 2011/12, in

Spain, both overall, and according to socioeconomic

position and gender.

Methods

Our sample was drawn from four waves (years

2001, 2003/04, 2006/07 and 2011/12) of the Spanish

National Health Survey, a repeated cross-sectional study.

The survey is nationally representative of the non-

institutionalized Spanish population and covers – among

the others – a considerable range of socio-economic and

health related aspects. Ineligible cases (no data for 2001,

12.4 % for 2003/04, 10.3 % for 2006/07 and, 14.0 % for

2011/12, respectively) included vacant housing units, un-

available housing units, and housing units that were not

residences. The response rates among eligible units in

the last three waves were 77.0 %, 70.3 %, 71.8 % (no data

for 2001), respectively. Ineligible sample units were re-

placed until the target number of interviews was

achieved. No consent statement from participants was

necessary as all microdata were anonymised and openly
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available online [32]. Our final sample consists of 47,156

individuals (9,252 for 2001, 10,840 for 2003/04, 15,470

for 2006/07 and 11,594 for 2011/12) aged between 25

and 64 years who were economically active (i.e., declar-

ing to be either employed or actively seeking employ-

ment). To analyze the association between the Great

Recession and health, we applied a Before-and-After de-

sign (where ‘before’ means ‘survey editions 2001 to

2006/07’ and ‘after’ means ‘the survey performed during

the recession, in the period 2011/12’) [33], using the

following model specification:

Hi ¼ αþ βXi þ δGRt þ ηt þ εi ð1Þ

where Hi represents the health status or health behav-

iour indicator for individual i, X represents a set of indi-

vidual characteristics (detailed below), ηt captures a

linear trend and GR (Great Recession) represents a

dummy variable which takes a value of 1 for the 2011/12

survey and 0 otherwise (i.e., for data from the 2001 to

2006/07 surveys). The trend ηt was introduced to allow

for possible time-trends that need to be disentangled

from the economic recession; ε is, to lead to unbiased

estimation, assumed to be a mean zero error term, i) un-

correlated with the other observables (i.e., E(εi |GRt, ηt,

Xi) = 0) and ii) uncorrelated with the treatment status

conditional on the other covariates (i.e., E(εi |GRt, ηt, Xi)

= E(εi | ηt, Xi)). Assumptions i) and ii) are necessary con-

ditions to obtain unbiased results. Our coefficient of

interest is δ, which identifies the association between the

Great Recession and health (or health behaviours). To

estimate equation (1) we used a linear probability model,

which according to Angrist [34] leads to closer results to

those obtained in a binary model such as a logit or a

probit. We used robust standard errors to control for

potential autocorrelation in the error term. We also ap-

plied sampling weights in all the calculations in order to

achieve population representativeness.

All the estimations are presented separately by gender.

In order to assess whether and how the association var-

ies by socioeconomic position, we stratify by employ-

ment status and educational level. We test whether the

coefficients of each stratification are statistically different

by means of F-test comparisons.

Our dependent variables included health status as

well as a set of health behaviour proxies. Table 1

shows the definitions of the dependent variables used

(see Additional file 1: Table A1 for a more detailed

definition of the variables). Most of the health and

health behaviour measures used are included in the

recommendations of the European Health Interview

Survey Guidelines (EHIS) [35] and are integrated in

the Spanish health surveillance system indicators [36].

Self-reported general health has been shown to be a

reliable measure of objective health [37], and a good

predictor of mortality and other morbidities [38]. The

obese and overweight categorization follows the

Body Mass Index (BMI) guidelines for Spain [39]

(see Additional file 1). Regarding the number of

hours of sleep, we found no clear cut-off point for a

categorization based on existing literature [40, 41],

so we opted to use the continuous variable. Single-

item questions on smoking, physical activity, and al-

cohol consumption serve to compute the prevalence

Table 1 Definition of the dependent variables

Self-reported health Binary variable equal to 1 if the respondent is in good or very good health.

Overweight /Obesity Binary variable equal to 1 if the respondent is obese or overweight on the basis of body mass index.

Sleeping hours Number of hours slept per day.

Smoking use Binary variable equal to 1 if the respondent smokes.

Physical Activity Binary variable equal to 1 if the respondent performs moderate or intense physical activity.

Alcohol last two weeks Binary variable equal to 1 if the respondent drank any alcohol in the last two weeks.

Heavy drinking Binary variable equal to 1 if the respondent drinks more than 17 Standard Basic Units of alcohol per week.

Tranquilizer or sleeping tablets
intake

Binary variable equal to 1 if the respondent took at least one tablet in the last two weeks.

Vegetable consumption Binary variable equal to 1 if the respondent eats vegetables daily.

Fruit consumption Binary variable equal to 1 if the respondent eats fruit daily.

Legumes Binary variable equal to 1 if the respondent eats legumes at least three times per week.

Fish consumption Binary variable equal to 1 if the respondent eats fish at least three times per week.

Meat Binary variable equal to 1 if the respondent eats meat at least three times per week.

Cold meat Binary variable equal to 1 if the respondent eats processed meat (e.g., salami or sausages) at least three times
per week.

Sweet food Binary variable equal to 1 if the respondent eats sweet foods (e.g., jam, cookies, etc.) at least three times per
week.
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of each variable. Self-reported smoking status has

been shown to have a satisfactory correlation with

more objective measures of smoking [42]. It has

been suggested that measuring physical activity levels

using single-item questions as employed here may be

appropriate for establishing baseline data, and for

differentiating between people who are sedentary and

those who are vigorously active in large-scale sam-

ples [43, 44]. Self-reported alcohol consumption has

demonstrated reasonable levels of reliability and val-

idity [45], where a single-item question may capture

population changes from moderate and light-drinkers

to abstainers, with consequences for morbidity [46].

The cut-off point for heavy weekly alcohol consump-

tion was calculated based on frequency, quantity and

type of consumption, according to the World Health

Organization (WHO) recommendations (see Additional

file 1). The questions on the use of medicines and food

consumption follow the EHIS recommendations. Food

frequency questionnaires have been reported as a valid

instrument for ranking subjects according to their level

of intake, but not for estimating absolute intake [47],

and have been found to be closely related to health

outcomes [48].

The main explanatory variable (GR) was a dummy

variable equal to 1 during the Great Recession (the

2011/12 survey) and 0 otherwise (from the 2001 to

2006/07 surveys). The other controls we used (Xi) in-

cluded a list of socio-demographic variables: age;

marital status (married as a reference category); re-

gions of residence (17 autonomous communities, note

that we dropped the autonomous cities of Ceuta and

Melilla because of the small sample size); type of resi-

dential area coded in two main categories (rural area:

municipality with ≤10,000 people, according to the

Spanish census definition [49]; and urban area other-

wise, serving as the reference category); employment

status (using International Labour Organization (ILO)

criteria, coded in two categories: employed as base

category and unemployed); occupational social class

(coded in five categories based on the current or last

occupation of the respondent, or of the head of

household for those never employed: high-level profes-

sionals and managers with more than 10 workers (i.e., the

reference category) medium-level professionals and man-

agers with less than 10 workers; intermediary and self-

employed; supervisors and qualified or semi-qualified

manual workers; and nonqualified workers) [50]; educa-

tional level (based on the International Standard Classifi-

cation of Education (ISCED), as in [50]), defined in four

categories: university degree (ISCED 8, 9, 10) as reference

category, high secondary level (ISCED 5, 7), lower second-

ary or primary level (ISCED 3, 4, 6) and without any quali-

fication or illiterate (ISCED 1, 2).

Results
According to our descriptive statistics (see Additional

file 1: Table A2), employment status was strongly af-

fected by the Great Recession: the proportion of un-

employment rose to 23.2 % for men and 22.8 % for

women in 2011/12, compared to 7.9 % on average in

2007. However, the prevalence of good self-reported

health decreased until 2006/07 but increased afterwards

for both men and women.

Health status

Tables 2 and 3 show associations between health or

health behaviours and the Great Recession, in the period

2011/12, accounting for potential time trends and other

covariates as expressed in equation (1) for men and

women, respectively. In the first column we present the

results for the overall sample, while in the remaining

columns the results are stratified by employment status

and education level.

Overall, self-reported health improved for both men

and women. The probability of good self-reported health

increased for men by 7.6 % in 2011/12, compared to the

trend from 2001 until 2006/07, and for women by 9.6 %.

Stratifying by employment status revealed similar in-

creases but with employed men performing better than

unemployed men. We found no differences by employ-

ment category for women. When stratifying the sample

by educational attainment, there is a general improve-

ment in self-reported health across all educational levels,

except for men with the lowest educational attainment

(incomplete primary education or illiterate), among

whom there is no change, which implies a widening of

inequalities by educational level.

Health behaviours and risk factors

As for overweight and obesity, we found no significant

change, during the Great Recession, in the period 2011/

12, for men (overall and by educational level), but a re-

duction of 3.0 % in the prevalence for women. For

women, the changes varied across educational levels,

with a particularly large drop for those with lower edu-

cational levels.

The average number of hours of sleep per day has in-

creased by about 0.9 h for men and by about 1.5 h for

women. When splitting the sample by employment sta-

tus the largest increase was among unemployed men

(2.5 h), while there were no significant differences by

employment status among women. With respect to edu-

cation, we only found a significant difference among

men with a high-school education, who had increased

their hours of sleep by about 1.8 h, while for the other

groups no significant changes were found. Among

women, we found a general increase except for those

without any qualification.
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Table 2 Marginal coefficients of the associations between the dummy variable ‘recession’ and health status, health behaviours and

risk factors for mena

Overall Employment status Education level

Employed Unem-
ployed

pb University High
secondary

Lower secondary or
primary

Without any
qualification

pc

Men

Health status

Good self-reported health 0.076*** 0.082*** 0.076* 0.028 0.040* 0.079*** 0.101*** −0.027 0.087

(0.0118) (0.0123) (0.0427) (0.0208) (0.0213) (0.0178) (0.0833)

Health behaviours and risk
factors

Overweight or obesity 0.012 0.016 0.011 0.824 −0.030 0.002 0.024 0.097 0.378

(0.0145) (0.0151) (0.0497) (0.0317) (0.0295) (0.0201) (0.0904)

Sleeping hours 0.090** 0.001 0.250* 0.058 0.061 0.183*** 0.065 0.134 0.595

(0.0353) (0.0349) (0.1495) (0.0614) (0.0682) (0.0523) (0.2535)

Moderate or intense leisure
physical activityd

0.032** 0.034** 0.014 0.874 0.019 0.068** 0.030* −0.008 0.418

(0.0134) (0.0142) (0.0449) (0.0320) (0.0289) (0.0178) (0.0389)

Daily or occasional smokers −0.008 −0.020 −0.022 0.147 −0.022 −0.016 0.005 −0.164** 0.161

(0.0145) (0.0153) (0.0478) (0.0294) (0.0304) (0.0206) (0.0729)

Alcohol last two weeksd −0.054*** −0.051*** −0.022 0.257 −0.071*** −0.047* −0.045** −0.137* 0.623

(0.0138) (0.0144) (0.0477) (0.0273) (0.0281) (0.0195) (0.0783)

Heavy alcohol consumptiond, e 0.020*** 0.019*** 0.015 0.529 0.002 0.008 0.031*** 0.054* 0.012

(0.0043) (0.0044) (0.0175) (0.0083) (0.0077) (0.0062) (0.0298)

Tranquilizers or sleeping pills −0.005 −0.006 −0.020 0.115 −0.008 −0.018* −0.004 0.057 0.396

(0.0057) (0.0057) (0.0241) (0.0131) (0.0103) (0.0080) (0.0483)

Vegetables (daily) −0.002 0.009 −0.063 0.004 −0.004 0.038 −0.013 −0.068 0.385

(0.0141) (0.0150) (0.0448) (0.0316) (0.0289) (0.0194) (0.0734)

Fruits (daily) −0.091*** −0.074*** −0.121** 0.041 −0.045 −0.061** −0.114*** −0.218*** 0.060

(0.0146) (0.0154) (0.0498) (0.0319) (0.0298) (0.0204) (0.0729)

Legumes (3 times or more/
week)

0.034** 0.038*** −0.074 0.041 0.040 0.010 0.038** −0.035 0.621

(0.0135) (0.0142) (0.0479) (0.0281) (0.0280) (0.0194) (0.0681)

Fish (3 times or more/ week) −0.001 0.012 −0.068 0.055 −0.020 0.001 0.004 −0.003 0.937

(0.0144) (0.0152) (0.0501) (0.0319) (0.0293) (0.0200) (0.0728)

Meat (3 times or more/ week) −0.097*** −0.093*** −0.110** 0.229 −0.093*** −0.079*** −0.092*** −0.268*** 0.092

(0.0125) (0.0131) (0.0457) (0.0281) (0.0251) (0.0175) (0.0705)

Cold meat (3 times or more
/week)

−0.047*** −0.047*** −0.003 0.341 −0.085*** −0.026 −0.036* −0.173** 0.203

(0.0148) (0.0157) (0.0496) (0.0323) (0.0304) (0.0205) (0.0806)

Sweet food (3 times or more
/week)

0.012 0.007 0.011 0.272 −0.017 0.025 0.031 −0.169** 0.067

(0.0149) (0.0158) (0.0491) (0.0325) (0.0306) (0.0208) (0.0785)

Robust standard errors in parentheses

Level of significance: * p < 0.10; ** p < 0.05; *** p < 0.01
aAll models are adjusted by age, age2, marital status, region of residence (autonomous community), type of residential area (rural/urban), occupation and linear

time trend. Spanish National Health Surveys 2001 to 2011/12
bSignificance of t-test of the interaction between economic recession dummy and employment status
cSignificance of likelihood ratio of the model with and without interaction between economic recession and education level
dYear 2003 not available
eHeavy alcohol consumption has been calculated only for weekly frequency consumption
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Table 3 Marginal coefficients of the associations between the dummy variable ‘recession’ and health status, health behaviours and

risk factors for womena

Overall Employment status Education level

Employed Unem-
ployed

pb University High
secondary

Lower secondary or
primary

Without any
qualification

pc

Women

Health status

Good self-reported health 0.096*** 0.104*** 0.100*** 0.510 0.077*** 0.083*** 0.121*** 0.135* 0.435

(0.0131) (0.0142) (0.0342) (0.0215) (0.0268) (0.0209) (0.0812)

Health behaviours and risk
factors

Overweight or obesity −0.030** −0.038** −0.025 0.076 −0.028 −0.001 −0.067*** −0.186** 0.107

(0.0146) (0.0159) (0.0358) (0.0240) (0.0297) (0.0231) (0.0875)

Sleeping hours 0.153*** 0.127*** 0.161* 0.606 0.129** 0.192*** 0.159*** 0.187 0.933

(0.0372) (0.0397) (0.0977) (0.0631) (0.0745) (0.0590) (0.2425)

Moderate or intense leisure
physical activityd

0.014 0.017* 0.011 0.402 0.065*** 0.046** −0.016 −0.007 0.014

(0.0089) (0.0099) (0.0209) (0.0205) (0.0188) (0.0115) (0.0334)

Daily or occasional smokers 0.044*** 0.038** 0.050 0.578 0.019 0.007 0.063*** 0.040 0.395

(0.0140) (0.0154) (0.0348) (0.0253) (0.0299) (0.0211) (0.0715)

Alcohol last two weeksd −0.069*** −0.050*** −0.124*** 0.054 −0.055* −0.104*** −0.043* −0.026 0.427

(0.0151) (0.0167) (0.0356) (0.0283) (0.0312) (0.0224) (0.0783)

Heavy alcohol consumptiond, e 0.004 0.005 −0.001 0.998 −0.015 0.001 0.014*** −0.002 0.012

(0.0040) (0.0046) (0.0089) (0.0096) (0.0086) (0.0052) (0.0021)

Tranquilizers or sleeping pills −0.024*** −0.037*** 0.010 0.000 −0.026** −0.012 −0.021 −0.183*** 0.051

(0.0084) (0.0090) (0.0215) (0.0125) (0.0170) (0.0136) (0.0596)

Vegetables (daily) −0.024 −0.017 −0.043 0.065 −0.013 0.034 −0.030 −0.271*** 0.004

(0.0150) (0.0166) (0.0364) (0.0287) (0.0313) (0.0222) (0.0795)

Fruits (daily) −0.079*** −0.071*** −0.106*** 0.315 −0.058** −0.048 −0.092*** −0.151* 0.429

(0.0144) (0.0159) (0.0345) (0.0268) (0.0301) (0.0216) (0.0781)

Legumes (3 times or more
/week)

0.043*** 0.039** 0.057* 0.392 0.051* 0.038 0.045** −0.105 0.314

(0.0136) (0.0151) (0.0325) (0.0256) (0.0274) (0.0207) (0.0805)

Fish (3 times or more/ week) −0.000 0.002 −0.007 0.437 0.042 −0.006 −0.013 −0.048 0.570

(0.0149) (0.0166) (0.0354) (0.0287) (0.0307) (0.0222) (0.0840)

Meat (3 times or more/ week) −0.100*** −0.097*** −0.109*** 0.567 −0.093*** −0.089*** −0.104*** −0.211*** 0.541

(0.0135) (0.0149) (0.0328) (0.0258) (0.0287) (0.0197) (0.0808)

Cold meat (3 times or more
/week)

−0.037** −0.029* −0.065* 0.836 −0.054* −0.058* −0.019 −0.099 0.558

(0.0145) (0.0161) (0.0344) (0.0276) (0.0297) (0.0218) (0.0777)

Sweet food (3 times or more
/week)

0.001 0.002 −0.004 0.921 0.024 −0.011 0.001 −0.039 0.806

(0.0152) (0.0168) (0.0361) (0.0289) (0.0312) (0.0226) (0.0848)

Robust standard errors in parentheses

Level of significance: * p < 0.10; ** p < 0.05; ***p < 0.01
aAll models are adjusted by age, age2, marital status, region of residence (autonomous community), type of residential area (rural/urban), occupation and linear

time trend. Spanish National Health Surveys 2001 to 2011/12
bSignificance of t-test of the interaction between economic recession dummy and employment status
cSignificance of likelihood ratio of the model with and without interaction between economic recession and education level
dYear 2003 not available
eAlcohol consumption has been calculated only for weekly frequency consumption
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The prevalence of intense or moderate physical activity

increased for men only, while for women there was no

significant change, although the effect is heterogeneous

among socio-economic groups. There was an increase

among employed men (3.4 %), with a high school educa-

tion (6.8 %), and a lower secondary or primary education

(3.0 %), whereas no significant association was observed

for women except for an increase among those who

were employed (1.7 %) and/or highly educated (high sec-

ondary—4.6 %— or higher education — 6.5 %) repre-

senting a widening of educational level inequalities.

The prevalence of smoking increased among women

(4.4 %), while there was no statistically significant associ-

ation among men. Looking at specific groups, we found

a decrease in the percentage of smokers among men

without any qualification (16.4 %). Conversely, smoking

increased for women in the lower secondary or primary

education level (6.3 %).

The consumption of any alcohol has declined by 5.4 %

for men and 6.9 % for women, which was consistent

across all the groups except for unemployed men and

for women without any qualification, for which there

was no statistically significant change. By contrast, heavy

alcohol consumption increased for men (2.0 %), the lar-

gest change being among those in the lowest education

levels (i.e., by 3.1 % for those with a lower secondary or

a primary education and by 5.4 % -significant at 10 %

level only- for those without any qualification), increas-

ing educational level inequalities. Among women heavy

alcohol consumption significantly increased among those

with a lower secondary or primary education (1.4 %).

There was no significant change in the intake of

tranquilizers for men as a whole, but a slight decrease

among those with high secondary education (1.8 %)

and an increase among those without any qualifica-

tion (5.7 %). Among women our results show a drop

in intake of about 2.4 %, which was larger among

those employed (3.7 %) and those without any qualifi-

cation (18.3 %).

Tables 2 and 3 also show associations between the

Great Recession, in the period 2011/12, and the fre-

quency of consumption of selected food categories.

Overall, no significant changes were found for the con-

sumption of vegetables, fish and sweets, while there was

a reduction in the consumption of fruits, meat, and cold

meat, as well as an increase in the consumption of le-

gumes. The average results mask considerable hetero-

geneity: unemployed men tended to decrease their fruit

consumption by 12.1 %; looking at fruit intake by educa-

tion level, the largest drop was among those in the low-

est level (21.8 %). Among unemployed women the

decrease in fruit consumption was 10.6 %. Stratifying by

education, also the largest drop was among those in the

lowest level (15.1 % significant at 10 % level only)

widening educational level inequalities. With respect to

the daily vegetable consumption, our results show a sig-

nificant decrease (27.1 %) only for women without any

qualification. The consumption of legumes increased for

both men (3.4 %) and women (4.3 %). This increase is

confirmed across employment status and educational

levels, except for the insignificant results among men

and women without any qualification and among un-

employed men. Fish consumption was not significantly

affected. The consumption of meat declined across all

educational levels, with the largest drop among those in

the lowest educated group, in both men and women.

The consumption of cold meat decreased among men

by about 5 %, with the largest decrease among those with

the lowest education level (17.3 %), but no significant

changes among unemployed men, while the employed

dropped their cold meat consumption by 4.7 %. Similarly,

for women the consumption of cold meat fell (3.7 %), with

the largest decrease among unemployed women (6.5 %) as

well as for those in the two groups with the highest educa-

tional attainment (5.4 and 5.8 %). The consumption of

sweet foods remained unaffected, except for a sharp de-

crease among men without any qualification (16.9 %).

Discussion
In Spain, while the first national health survey per-

formed during the Great Recession, i.e., in 2011/12, ap-

pears to be associated with both an improvement in self-

reported health and a range of health behaviours on

average, these improvements hide important variations

across educational levels, suggesting an increase in so-

cioeconomic inequalities in self-reported health and in

at least some health behaviours. For instance, men with

the lowest educational level did not improve self-

reported health, did not increase physical activity, and

experienced a rise in the percentage of overweight/obes-

ity as well as in their alcohol and tranquilizers consump-

tion. Similarly for women, the adoption of healthier

behaviours was concentrated among women with higher

educational attainment.

Health status

Self-reported health improved, in the period 2011/12,

among men and women, both employed and un-

employed, but to a lesser extent among the latter.

Among those employed, beyond the potential improve-

ment of health status induced by healthier behaviours,

the ‘inhibitor effect’ to avoid dismissal might also have

played a role. Despite the fact that working conditions

worsened and job insecurity increased – as is usually ob-

served during economic recessions [51, 52] – a further

explanation might be that in a context of massive un-

employment, being employed may lead one to overstate

his or her own health perception compared with one’s
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unemployed peers. However, this compensation mech-

anism does not seem to occur among less educated

men. The underlying idea could be that, in times of re-

cession when unemployment rates rise, the pool of un-

employed individuals tends to include a larger fraction

of healthy people than otherwise, leading to an increase

in aggregated self-reported health rather than a decrease.

This is broadly in line with other studies suggesting that

in times of high unemployment the association between

unemployment and mortality weakens [53–55], and also

that those engaged in low quality jobs may experience a

short-term improvement in their self-reported health

status when becoming unemployed [56]. Since un-

employment benefits could be claimed for up to two

years, overall self-reported health among the unemployed

in 2011/12 may still not have worsened by as much as ex-

pected. Hence, the largest drop would be evident for those

unemployed for more than two years. Unfortunately dur-

ation of unemployment was not available for all four sur-

veys and we were unable to test its cumulative implications

for health and health behaviours. A recent study found that

in Sweden, men are levelling off in terms of self-perceived

health but worsening their health-related behaviours with

increased cumulative length of unemployment. Conversely,

women’s health tended to deteriorate but no significant ef-

fects on their health-related behaviours have been found

[57]. In Spain, the association between poor self-reported

health and long-term unemployment was consistent be-

tween the survey editions of 2006/07 and 2011/12 (6).

While the Spanish government imposed a series of aus-

terity measures during the recent recession - including

cuts in public services, tightening of drug-prescription

policies, tax increases and the closure of certain health

care services, the downsizing of the public health system

was not as severe as in Greece [30]. This difference may

partially explain the variation in results between Spain and

Greece in terms of changes in self-reported health, an

overall decrease in self-reported health during the reces-

sion has been found for Greece [58], with some disadvan-

taged socio-economic groups suffering a particularly large

deterioration [59]. From a policy perspective, this may

underline the importance of maintaining some level of

public goods and services provision even – and perhaps

particularly so – in difficult economic times.

Health behaviours and risk factors

In general we found that behaviours improved during

the recession, i.e., in the period 2011/12, although our

evidence suggests that the general improvement masks

an exacerbation of some health behaviours during the

recession in lower socio-economic groups. Our finding

of no variation in smoking among men (but increased

among women) should be taken with caution, because it

might also be affected by the smoking bans introduced

between 2005 and 2011. To examine this reasoning fur-

ther, we compare our results with the national series of

the number of cigarettes sold per capita per day for the

period 1993–2009 [60], which shows a downward linear

trend. We observed a decrease in alcohol consumption

across educational levels, consistent with the income ef-

fect described in the introduction, except for un-

employed men, where the income effect may have been

counterbalanced by increased stress and by the selection

mechanism, according to which – when unemployment

rises – there is less selection in terms of health among

employed and unemployed [61]. The increase in heavy

weekly alcohol consumption for men and a moderate in-

crease for women among the lowest educated group

may derive from the increased mental health distress

caused by the Great Recession especially among men [5,

7], as well as the observed clearly opposite gender pat-

terns for tranquilizers intake, with men in the least edu-

cated group increasing their use while women’s

tranquilizer intake remained unchanged.

Related to diet, on average we found a general de-

crease, in the period 2011/12, in the consumption of

fruits, meat, and cold meat, an increase in that of le-

gumes and no variation for the consumption of vegeta-

bles, fish and sweet foods. Hence it is impossible to

judge the dietary changes of the recession as either un-

ambiguously unhealthy or healthy. The picture is slightly

clearer when looking at sub-groups: the Great Recession

appears to have been somewhat detrimental for un-

employed men, whose consumption of healthy foods

such as fruit (legumes) decreased more (not increased)

compared to those employed while not increasing le-

gumes consumption as among the employed. Among

women, we find employment status does not appear to

affect changes during the recession in dietary proxies

covered here.

In terms of protein sources, the results suggest that, in

the period 2011/12, there was some substitution of le-

gumes for meat as a source of cheap proteins, while our

finding of no change for fish consumption may hide an

increase in consumption of frozen fish at the expense of

fresh fish. However, there is a very noteworthy differen-

tial association with the Great Recession, in the period

2011/12, across educational levels: the less educated

group in particular has experienced a decrease in con-

sumption that was almost double compared to the other

groups, thus widening inequalities. The BMI-increase

among less educated men, although not significant,

might suggest an increase in fat intake. It is also worth

noting that prolonged food-deprivation in the medium

and/or long run may contribute to physical and mental

health problems.

These findings support recent reports in the literature

of limited or weak associations between the economic
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crisis and health behaviours for the overall population

but with notable differences in the associations across

sub-population groups [62, 63].

Finally, we consider the contribution of prices and

household incomes in shaping the associations between

the Great Recession, in the period 2011/12, and health

related behaviours, especially on food consumption, but

also on smoking, alcohol and physical activity. Unfortu-

nately, it was not feasible to add prices and incomes as

independent variables to our baseline model, first be-

cause household incomes were missing for a large part

of the sample across surveys (missing values ranging

from 14.7 to 28.1 %): second, because there was a strong

correlation among most prices and the trend variable;

and third because our analysis of food consumption does

not cover every single relevant food item or category but

is based on a broad survey categorization that could hide

substitution effects with other non included categories.

However, we are in a position to develop some idea

about the role of prices in changes in food consumption

by looking at the evolution of relative prices from Fig. 1,

and considering the price elasticity of food consumption

previously estimated with household data1. Over the

whole observation period the annual average relative

price of fruits, vegetables and legumes increased by

12.4 % while prices for cold meat and sweet foods de-

creased by 7.9 %. From 2006 to 2011/12 the change in

price level for fruits, vegetables and legumes was 0.0 %,

−2.8 % for cold meat and sweet foods, −4.9 % for fish

and −2.5 % for meat. Income and price elasticity for fish

was lower than for meat, fruits and vegetables. With a

drop in the prices of meat and fish and no variation in

the prices of fruits, vegetables and legumes since 2006,

the ‘income effect’ may have contributed significantly to

the pattern of a reduction in consumption which we

have found.

Strengths and limitations

We have considered a wide range of health-related be-

haviours or risk factors, with data from four rounds of

the National Health Survey in order to analyze how

health and health-related behaviours have varied during

the Great Recession, i.e., in the period 2011/12, in the

short-term. Nevertheless, due to the lack of data for the

first two years of the economic recession we cannot re-

ject the hypothesis that health and health behaviours

worsened during the first years and subsequently im-

proved. The improvements we observe might reflect a

mechanism of adjustment to the adverse situation. In

order to be able to draw inferences about the long-term

changes, more data would be required. In fact, since re-

covery in Spain is still sluggish, further (and possibly dif-

ferent) changes in health status and health behaviours

may become evident in the longer term. However, since

the unemployment rate soared very rapidly from 2008

through the first two years of the recession, we expect

that the 2011/12 survey will already have captured much

of the relevant health and health behaviour response.

This kind of population survey may also incur bias in

representativeness due to characteristics that are not

controlled for in the sampling procedure, such as educa-

tional level and employment status. However, if such a

Fig. 1 Average relative price aof selected food categories, 2001-2011 (Base year 2011=100). aAverage relative price corresponds to the specific

price by class or subclass of food category relative to the general price index for that year. Source: price indices were obtained from the Spanish

National Statistical Office

Bartoll et al. BMC Public Health  (2015) 15:865 Page 9 of 12



bias exists, it should affect all survey rounds equally. We

rely mostly on self-reported measures, which neverthe-

less have been validated and should reflect actual

changes in the population.

Regarding our methodological approach, and as stressed

in Meghir and Palme [33], the results of a Before-and-

After estimation should be interpreted with caution, be-

cause it relies on the assumption that there was no other

significant variation in the underlying macro-trends, ex-

cept in our case for the Great Recession. While participa-

tion in training courses may be expected to increase

during recessions, our descriptive data show a fairly con-

stant trend for educational level in the overall adult popu-

lation. This cohort effect has been captured by the linear

trend. All the surveys achieved relatively high and reason-

ably similar response rates. We have also been limited by

the use of repeated cross-sectional data in our analysis

due to the availability of data, since we cannot observe the

individual more than once, we cannot use panel tech-

niques to purge the individual fixed effect. Although our

study has investigated changes in population health status

and health behaviours associated with the Great Reces-

sion, in the period 2011/12, we cannot establish whether

this was a causal relationship.

Estimating the association between the Great Reces-

sion, in the period 2011/12, and health and health be-

haviours by using independent regressions on a set of

common covariates could miss some factors that simul-

taneously affect the dependent variables through corre-

lated error terms. For example, there could be a relation

between overweight and smoking, or between tobacco

and alcohol consumption, and among the kind of food

eaten. To address these problems we repeated the ana-

lysis for the overall populations estimating seemingly un-

related equations (SURE) and the results (not reported,

but available on request) showed no relevant difference

in the strength and significance of the coefficients, hence

indicating a low correlation of residuals.

Conclusions
During the Great Recession, in the period 2011/12, in

Spain, socioeconomic inequalities in health and health

behaviours have intensified in at least some respects, es-

pecially for diet, which may also have adverse conse-

quences on inequalities in health and mortality in the

long-run. While average self-reported health status and

some health behaviours improved during the economic

recession, this improvement was heterogeneous across

socioeconomic groups.

Endnotes
1Income elasticity of 0.993 for fruits and vegetables,

1.052 for meat, 0.639 for fish; meaning for instance

that a 10 % reduction of income will reduce

expenditure of about 9.9 %, so fish appears to be

more needed than the other. Uncompensated own

price elasticity values are: −0.739 for fruits and vege-

tables, −0.656 for meat, and −0.184 for fish; meaning

that a 10 % increase in fruit and vegetable prices re-

duces consumption about 7.4 % but only 1.84 for fish

for the year 2003 from the Spanish Quarterly House-

hold National Expenditure Survey 2003 [64].

Additional file

Additional file 1: Extended definition of variables and descriptive

statistics. (DOC 103 kb)

Abbreviations

GR: Great Recession; EHIS: European health interview survey; BMI: Body mass

index; WHO: World Health Organization; ILO: International labour

organization; ISCED: International standard classification of education;

SURE: Seemingly unrelated equations.

Competing interests

The authors declare that they have no competing interests.

Authors’ contributions

XB, VT, MS were involved in design and planning the study. XB prepared the

data, performed the statistical analysis and wrote the first draft of the

manuscript. DM, LP, CB commented on the manuscript and contributed to

the results and discussion sections. VT and MS commented on and

contributed to the final version of the manuscript. All authors read and

approved the final manuscript.

Acknowledgements

This research was supported by the European Community Seventh

Framework Programme (FP7/2007-2013, grant agreement number 278173):

“Evaluating the impact of structural policies on health inequalities and their

social determinants and fostering change” (SOPHIE) project.

Author details
1Agència de Salut Pública de Barcelona, Barcelona, Spain. 2CIBER

Epidemiología y Salud Pública (CIBERESP), Barcelona, Spain. 3Universitat

Pompeu Fabra, Barcelona, Spain. 4Institute of Biomedical Research (IIB-Sant

Pau), Barcelona, Spain. 5Health Economics Group, Norwich Medical School,

University of East Anglia, Norwich, United Kingdom. 6Centre for Health

Economics, University of York, York, United Kingdom. 7Centre for Diet and

Activity Research (CEDAR), Institute of Public Health, Cambridge, United

Kingdom.

Received: 21 October 2014 Accepted: 1 September 2015

References

1. Instituto Nacional de Estadística. EPA-2005. Encuesta de la población activa.

Resultados trimestrales. [accessed 3 de enero de 2014]: http://www.ine.es/

dynt3/inebase/es/index.htm?padre=982&capsel=986.

2. Instituto Nacional de Estadística EUSILC 2013. Encuesta de condiciones de

vida. Principales indicadores 2013. Evolución (2004–2013) de la tasa de

riesgo de pobreza o exclusión social (estrategia Europa 2020) por edad y

sexo. [accessed: 3 de enero de 2014]: http://www.ine.es/dynt3/inebase/es/

index.htm?padre=1927&capsel=1923.

3. Eurostat. Income and Living Coditions. Main tables. People at risk of poverty

or social exclusion (t2020_50). [accessed: 3 de enero de 2014]: http://

ec.europa.eu/eurostat/web/income-and-living-conditions/data/main-tables.

4. Gili M, Roca M, Basu S, McKee M, Stuckler D. The mental health risks of

economic crisis in Spain: evidence from primary care centres, 2006 and

2010. Eur J Public Health. 2013;23(1):103–8.

Bartoll et al. BMC Public Health  (2015) 15:865 Page 10 of 12

http://www.biomedcentral.com/content/supplementary/s12889-015-2204-5-s1.doc
http://www.ine.es/dynt3/inebase/es/index.htm?padre=982&capsel=986
http://www.ine.es/dynt3/inebase/es/index.htm?padre=982&capsel=986
http://www.ine.es/dynt3/inebase/es/index.htm?padre=1927&capsel=1923
http://www.ine.es/dynt3/inebase/es/index.htm?padre=1927&capsel=1923
http://ec.europa.eu/eurostat/web/income-and-living-conditions/data/main-tables
http://ec.europa.eu/eurostat/web/income-and-living-conditions/data/main-tables


5. Bartoll X, Palència L, Malmusi D, Suhrcke M, Borrell C. The evolution of

mental health in Spain during the economic crisis. Eur J Public Health.

2014;24:415–8.

6. Urbanos-Garrido RM, Lopez-Valcarcel BG. The influence of the economic

crisis on the association between unemployment and health: an

empirical analysis for Spain. Eur J Health Econ. 2015;16:175–84.

7. Lopez Bernal JA, Gasparrini A, Artundo CM, McKee M. The effect of the late

2000s financial crisis on suicides in Spain: an interrupted time-series analysis.

Eur J Public Health. 2013;23(5):732–6.

8. Regidor E, Barrio G, Bravo MJ, de la Fuente L. Has health in Spain been

declining since the economic crisis? J Epidemiol Community Health.

2014;68:280–2.

9. CSDH. Closing the gap in a generation: health equity through action

on the social determinants of health. Final report of the commission

on social determinants of health. Geneva: World Health Organization;

2008.

10. Ruhm CJ. Healthy living in hard times. J Health Econ. 2005;24(2):341–63.

11. Simou E, Koutsogeorgou E. Effects of the economic crisis on health and

healthcare in Greece in the literature from 2009 to 2013: a systematic

review. Health Policy. 2014;115(2-3):111–9.

12. Suhrcke M, Stuckler D. Will the recession be bad for our health? It

depends. Soc Sci Med. 2012;74(5):647–53.

13. Kondo N, Subramanian SV, Kawachi I, Takeda Y, Yamagata Z. Economic

recession and health inequalities in Japan: analysis with a national

sample, 1986–2001. J Epidemiol Community Health. 2008;62(10):869–75.

14. Hiyoshi A, Fukuda Y, Shipley MJ, Brunner EJ. Inequalities in self-rated

health in Japan 1986–2007 according to household income and a

novel occupational classification: national sampling survey series. J

Epidemiol Community Health. 2013;67(11):960–5.

15. Wada K, Kondo N, Gilmour S, Ichida Y, Fujino Y, Satoh T, et al. Trends

in cause specific mortality across occupations in Japanese men of

working age during period of economic stagnation, 1980–2005:

retrospective cohort study. BMJ. 2012;344:e1191.

16. Asgeirsdottir TL, Corman H, Noonan K, Olafsdottir T, Reichman NE. Was

the economic crisis of 2008 good for Icelanders? Impact on health

behaviors. Econ Hum Biol. 2013;13:1–19.

17. McClure CB, Valdimarsdottir UA, Hauksdottir A, Kawachi I. Economic

crisis and smoking behaviour: prospective cohort study in Iceland. BMJ

Open. 2012;2:5. doi:10.1136/bmjopen-2012-001386. Print 2012.

18. Gallus S, Ghislandi S, Muttarak R. Effects of the economic crisis on

smoking prevalence and number of smokers in the USA. Tob Control.

2013;24(1):82–8.

19. Harhay MO, Bor J, Basu S, McKee M, Mindell JS, Shelton NJ, et al.

Differential impact of the economic recession on alcohol use among

white British adults, 2004–2010. Eur J Public Health. 2013;24(3):410–5.

20. Bor J, Basu S, Coutts A, McKee M, Stuckler D. Alcohol use during the great

recession of 2008–2009. Alcohol. 2013;48(3):343–8.

21. Charles KK, Decicca P. Local labor market fluctuations and health: is there a

connection and for whom? J Health Econ. 2008;27(6):1532–50.

22. Gallus S, Odone A, Lugo A, Bosetti C, Colombo P, Zuccaro P, et al.

Overweight and obesity prevalence and determinants in Italy: an update to

2010. Eur J Nutr. 2013;52(2):677–85.

23. Dave DM, Kelly IR. How does the business cycle affect eating habits?

Soc Sci Med. 2012;74(2):254–62.

24. Catalano R, Goldman-Mellor S, Saxton K, Margerison-Zilko C,

Subbaraman M, LeWinn K, et al. The health effects of economic

decline. Annu Rev Public Health. 2011;32:431–50.

25. Colman G. National bureau of economic research. Exercise physical

activity and exertion over the business cycle. Cambridge: Mass.:

National Bureau of Economic Research; 2011.

26. Sweet E, Nandi A, Adam EK, McDade TW. The high price of debt:

household financial debt and its impact on mental and physical health.

Soc Sci Med. 2013;91:94–100.

27. Lallukka T, Ferrie JE, Kivimaki M, Shipley MJ, Rahkonen O, Lahelma E.

Economic difficulties and subsequent sleep problems: evidence from

British and Finnish occupational cohorts. Sleep Med. 2012;13(6):680–5.

28. Berkowitz L. Frustration-aggression hypothesis: examination and

reformulation. Psychol Bull. 1989;106:59–73.

29. Stuckler D, Basu S, Suhrcke M, Coutts A, McKee M. The public health effect

of economic crises and alternative policy responses in Europe: an empirical

analysis. Lancet. 2009;374:315–23.

30. Karanikolos M, Mladovsky P, Cylus J, Thomson S, Basu S, Stuckler D,

et al. Financial crisis, austerity, and health in Europe. Lancet.

2013;381:1323–31.

31. Kondilis E, Giannakopoulos S, Gavana M, Ierodiakonou I, Waitzkin H, Benos

A. Economic crisis, restrictive policies, and the population’s health and

health care: The greek case. Am J Public Health. 2013;103:973–80.

32. Spanish National Health Survey. Ministerio de Sanidad, Servicios Sociales e

Igualdad, Spain. Available at: www.msssi.gob.es/estadEstudios/estadisticas/

encuestaNacional/home.htm (23 February 2015, date last accessed).

33. Meghir C, Palme M. Educational reform, ability, and family background. Am

Econ Rev. 2005;95(1):414–24.

34. Angrist JD. Mostly harmless econometrics : an empiricist’s companion.

Princeton, NJ, Oxford: Princeton University Press; 2009.

35. Euroepan Health Interviews Survey Guidelines. EHIS data delivery guidelines.

EUROSTAT. Luxemburg. Last Update: 15 January 2010.

36. Indicadores de salud. Evolución de los indicadores del estado de salud en

España y su magnitud en el contexto Europeo. Ministerio de Sanidd

Servicios Sociales e Igualdad. Madrid. 2013.

37. Martikainen P, Aromaa A, Heliövaara M, Klaukka T, Knekt P, Maatela J,

et al. Reliability of perceived health by sex and age. Soc Sci Med.

1999;48:1117–22.

38. Pietz K, Petersen LA. Comparing self-reported health status and diagnosis-

based risk adjustment to predict 1- and 2 to 5-year mortality. Health Serv

Res. 2007;42:629–43.

39. Salas-Salvadó J, Rubio MA, Barbany M, Moreno B. Consenso SEEDO 2007

para la evaluación del sobrepeso y la obesidad y el establecimiento de

criterios de intervención terapéutica. Med Clin. 2007;128(5):184–96.

40. Alvarez GG, Ayas NT. The impact of daily sleep duration on health: a review

of the literature. Prog Cardiovasc Nurs. 2004;19:56–9.

41. Gallicchio L, Kalesan B. Sleep duration and mortality: a systematic review

and meta-analysis. J Sleep Res. 2009;18:148–58.

42. Gorber SC, Schofield-Hurwitz S, Hardt J, Levasseur G, Tremblay M. The

accuracy of self-reported smoking: a systematic review of the relationship

between self-reported and cotinine-assessed smoking status. Nicotine Tob

Res. 2009;11(1):12–24.

43. Milton K, Bull FC, Bauman A. Reliability and validity testing of a single-item

physical activity measure. Br J Sports Med. 2011;45:203–8.

44. Wanner M, Probst-Hensch N, Kriemler S, Meier F, Bauman A, Martin BW.

What physical activity surveillance needs: validity of a single-item

questionnaire. Br J Sports Med. 2013;1–7. Available from: http://

www.ncbi.nlm.nih.gov/pubmed/23770662.

45. Del Boca FK, Darkes J. The validity of self-reports of alcohol consumption:

state of the science and challenges for research. Addiction. 2003;98 Suppl

2:1–12.

46. Anderson P, Cremona A, Paton A, Turner C, Wallace P. The risk of alcohol.

Addiction. 1993;88(11):1493–508.

47. Cade JE, Burley VJ, Warm DL, Thompson RL, Margetts BM. Food-frequency

questionnaires: a review of their design, validation and utilisation. Nutr Res

Rev. 2004;17:5–22.

48. Mikkelsen TB, Olsen SF, Rasmussen SE, Osler M. Relative validity of fruit and

vegetable intake estimated by the food frequency questionnaire used in

the Danish National Birth Cohort. Scand J Public Health. 2007;35:172–9.

49. Sancho J, Reinoso, D. Delimitation of the rural area: a key issue in rural

development programs. Estudios Geograficos. 2012;23:599–624.

50. Domingo-Salvany A, Bacigalupe A, Carrasco JM, Espelt A, Ferrando J, Borrell

C. Propuestas de clase social neoweberiana y neomarxista a partir de la

clasificación nacional de ocupaciones 2011. Gac Sanit. 2013;27:263–72.

51. Warren JR, Hoonakker P, Carayon P, Brand J. Job characteristics as mediators

in SES-health relationships. Soc Sci Med. 2004;59(7):1367–78.

52. Meltzer H, Bebbington P, Brugha T, Jenkins R, McManus S, Stansfeld S. Job

insecurity, socio-economic circumstances and depression. Psychol Med.

2010;40(8):1401–7.

53. Martikainen PT, Valkonen T. Excess mortality of unemployed men and

women during a period of rapidly increasing unemployment. Lancet.

1996;348(9032):909–12.

54. Valkonen T, Martikainen P, Jalovaara M, Koskinen S, Martelten T, Makela P.

Changes in socioeconomic inequalities in mortality during an economic

boom and recession among middle-aged men and women in Finland. Eur

J Public Health. 2000;10:4.

55. Turner JB. Economic context and the health effects of unemployment.

J Health Soc Behav. 1995;36(3):213–29.

Bartoll et al. BMC Public Health  (2015) 15:865 Page 11 of 12

http://dx.doi.org/10.1136/bmjopen-2012-001386.%20Print%202012
http://www.msssi.gob.es/estadEstudios/estadisticas/encuestaNacional/home.htm
http://www.msssi.gob.es/estadEstudios/estadisticas/encuestaNacional/home.htm
http://www.ncbi.nlm.nih.gov/pubmed/23770662
http://www.ncbi.nlm.nih.gov/pubmed/23770662


56. Butterworth P, Leach LS, McManus S, Stansfeld SA. Common mental

disorders, unemployment and psychosocial job quality: is a poor job better

than no job at all? Psychol Med. 2013;43(8):1763–72.

57. Janlert U, Winefield AH, Hammarström A. Length of unemployment and

health-related outcomes a life-course analysis. Eur J Public Health.

2004;25(4):662–7.

58. Vandoros S, Hessel P, Leone T, Avendano M. Have health trends worsened

in Greece as a result of the financial crisis? A quasi-experimental approach.

Eur J Public Health. 2013;23(5):727–31.

59. Zavras D, Tsiantou V, Pavi E, Mylona K, Kyriopoulos J. Impact of economic

crisis and other demographic and socio-economic factors on self-rated

health in Greece. Eur J Public Health. 2013;23(2):206–10.

60. Martinez-Sanchez JM, Fu M, Gallus S, Sureda X, La Vecchia C, Fernandez E.

Variability in cigarette consumption according to the data source in Spain

(1993–2009). Gac Sanit. 2013;27(1):61–3.

61. Deb P, Gallo WT, Ayyagari P, Fletcher JM, Sindelar JL. The effect of job loss

on overweight and drinking. J Health Econ. 2011;30:317–27.

62. Tekin E. Health and health behaviors during the worst of times: evidence

from the Great Recession. NBER working paper series. 2013; working paper

19234.

63. Nandi A, Charters TJ, Strumpf EC, Heymann J, Harper S. Economic

conditions and health behaviours during the ‘Great Recession’. J Epidemiol

Community Health. 2013;67(12):1038–46.

64. Gil JM, Angulo AM, Nadhem M. The Impact of Price Intervention Policies to

Improve Dietary Quality in Spain. 2009 Pre-Conference Workshop, August

16, 2009, Diet and Obesity: Role of Prices and Policies 53337, International

Association of Agricultural Economists. [Accessed 4 Januar 2014.

http://purl.umn.edu/53337].

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Bartoll et al. BMC Public Health  (2015) 15:865 Page 12 of 12

http://purl.umn.edu/53337

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Health status
	Health behaviours and risk factors

	Discussion
	Health status
	Health behaviours and risk factors
	Strengths and limitations

	Conclusions
	Income elasticity of 0.993 for fruits and vegetables, 1.052 for meat, 0.639 for fish; meaning for instance that a 10 % reduction of income will reduce expenditure of about 9.9 %, so fish appears to be more needed than the other. Uncompensated own pric...
	Additional file
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

