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Medium-term impact of the 
economic crisis on mortality, 
health-related behaviours and 
access to healthcare in Greece
Filippos T. Filippidis1,2, Vasiliki Gerovasili3, Christopher Millett1 & Yannis Tountas2

Previous studies on the health consequences of the crisis in Greece investigated short-term impacts on 
selected outcomes. This study examined the impact of the crisis on a key set of health indicators with 
longer follow up than previous studies. We conducted interrupted time series (ITS) analysis to compare 
trends in standardised mortality by cause before and during the crisis. We examined changes in fruit and 
vegetable consumption, smoking, physical activity, obesity, out-of-pocket payments and unmet needs 
for healthcare using national household data from the “Hellas Health” surveys. Standardised mortality 
rates for suicides (p < 0.001) and infant mortality (p = 0.003) increased during the crisis compared 
to pre-existing trends, while mortality from respiratory diseases (p = 0.053) and transport accidents 
(p = 0.067) decreased. The prevalence of smoking (42.6% to 36.5%; RR = 0.86) and sedentary lifestyle 
(43.4% to 29.0%; RR = 0.69) declined. The prevalence of unmet need for healthcare significantly 
increased from 10.0% to 21.9% (RR = 2.10) and the proportion of people paying out-of-pocket for 
healthcare from 34.4% to 58.7% (RR = 1.69) between 2010 and 2015. The impact of the economic crisis 
in Greece on health was more nuanced than previous reports suggest. Effective strategies to mitigate 
the adverse health impacts of economic crises need to be better understood and implemented.

Greece has been hit hardest by the recent economic crisis in Europe. While the recession started in 2008, it was 
not until 2010, when severe austerity measures were imposed in the country1,2, that its consequences were felt in 
Greek society. Until early 2010, the rise in unemployment was minimal and the wages were increasing3. Between 
2009 and 2014, expenditure on healthcare decreased by more than 25%, average wages decreased by 20% and 
unemployment increased from 9.6% to 26.5%3,4. The proportion of the population at-risk-of-poverty and suf-
fering from material deprivation increased sharply within the same period (16.4% to 42.7% and 23.0% to 49.5% 
respectively)3,5. (Supplementary Table S1).

Previous studies suggest that the crisis has resulted in increases in poor self-rated health6, depression7, suicide 
attempts8, homicides9, infant10 and all-cause mortality11, outbreaks of infectious diseases12, restrictions in access 
to healthcare2,13, and mortality due to adverse events during medical treatment14. However, most of these studies 
included data only from the first two years of the crisis and only report short-term effects. As a result, there is still 
a lot of uncertainty regarding the health effects of the crisis in Greece, which reflects a controversial evidence base 
on the short- and long-term impact of economic downturns on health in general15.

The case of Greece may be relevant to other countries, which are also affected by global economic downturn 
and are faced with choices about whether to adopt austerity measures. Thus, the aim of the current study was to 
examine the medium-term impact of the economic crisis on a comprehensive set of health indicators including 
mortality; mental health; behavioural risk factors; and access to healthcare, using the most recent available data.
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Results
Mortality. Standardised all-cause mortality was declining by an average 1.5% per year before the cri-
sis and kept declining by an average 1.0% per year between 2010 and 2015 (p-value of the Interrupted Time 
Series [ITS] analysis =  0.986), despite an increase of 3.4% in 2015, compared to the previous year (Fig. 1, 
Supplementary Table S2). Standardised mortality from the two main causes of death in Greece, cardiovascular 
disease and neoplasms, continued to fall during the crisis, while mortality from respiratory diseases declined 
during the crisis, in contrast to its increasing trend before 2009 (p =  0.053). Similarly, the average annual decline 
in mortality from transport accidents was 7.0% during the crisis, compared to just 2.7% between 2001 and 2009 
(p =  0.067). On the contrary, standardised mortality from suicides increased by an average 7.8% per year after 
2009, compared to 1.6% before the economic crisis (p =  0.001). Despite variation in total mortality between geo-
graphic regions, mortality trends were quite similar in all regions after 2009 (Supplementary Table S3). Declines 
in all-cause mortality during the crisis were greatest in persons below 50 years of age (Supplementary Table S4).

Between 2010 and 2015, the crude birth rate in Greece declined by an average 3.9% per year (p-value of the 
ITS analysis < 0.001). Still births decreased at an annual rate of 4.6%, continuing the declining trend of the past 
decades (p =  0.380), but infant mortality increased by 1.8% per year compared to an average annual decline of 
2.1% between 2001 and 2009 (p =  0.003). The proportion of live births classified as low birth weight remained 
stable (9.6% in 2009; 9.3% in 2015) (Fig. 2).

Self-reported mental health and health-related quality of life. The prevalence of diagnosed men-
tal health problems did not differ between 2010 and 2015 (6.9% and 6.3% respectively; Risk Ratio [RR] =  0.87; 
95%Confidence Interval [CI]: 0.61 to 1.23). However, we found a statistically significant decline in both 
health-related quality of life composite scores between 2008 and 2015. MCS-12 decreased by 5.2 (95% CI: − 6.6 
to − 3.7) and PCS-12 by 1.8 points (95% CI: − 2.7 to − 1.0) (Fig. 3).

Risk factors for chronic diseases.  Between 2008 and 2015, the prevalence of smoking among adults 
decreased from 42.6% to 36.5% (RR =  0.86; 95% CI: 0.77 to 0.95), while sedentary lifestyle decreased from 43.4% 
to 29.0% between 2006 and 2015 (RR =  0.69; 95% CI: 0.61 to 0.79). Fruit and vegetable consumption (RR =  1.00; 

Figure 1. Average annual changes in standardised mortality (per 100,000) by selected causes of death 
in Greece, before and during the crisis. *The star indicates a statistically significant (p <  0.05) change in 
slopes before and during the crisis, based on the interrupted time series analysis. Average annual change of 
standardised mortality from all causes during the crisis was calculated for years 2010 to 2015. Respiratory 
diseases include ICD-9 codes 460–519 and ICD-10 codes J00-J98; all neoplasms include ICD-9 codes 140-
239 and ICD-10 codes C00-D48; cardiovascular diseases include ICD-9 codes 390–459 and ICD-10 codes 
I00-I99; ischaemic heart disease include ICD-9 codes 410–414 and ICD-10 codes I20–I25; cerebrovascular 
disease include ICD-9 codes 430–438 and ICD-10 codes I60–I69; hypertensive disease include ICD-9 codes 
401–405 and ICD-10 codes I10–I15; external causes include ICD-9 codes e800-e999 and ICD-10 codes V01-
Y89; transport accidents include ICD-9 codes E800-E848 and ICD-10 codes V01-V99, Y85; suicides and 
self-inflicted injury include ICD-9 codes E950-E959 and ICD-10 codes X64-X84, Y870; homicide and injury 
purposely inflicted by other persons include ICD-9 codes E960-E969 and ICD-10 codes X85-Y09, Y871; signs, 
symptoms and ill- defined conditions include ICD-9 codes 780–799 and ICD-10 codes R00–R99; diseases of the 
digestive system include ICD-9 codes 520–579 and ICD-10 codes K00–K92; and diseases of the urinary system 
include ICD-9 codes 580–629 and ICD-10 codes N00–N98.
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95% CI: 0.92 to 1.09), as well as the prevalence of obesity (RR =  0.98; 95% CI: 0.81 to 1.19) didn’t change signifi-
cantly during the crisis (Table 1).

Healthcare. The proportion of Greek adults reporting unmet healthcare needs was 10.0% in 2010 and 21.9% 
in 2015 (RR =  2.10; 95% CI: 1.66 to 2.64). The proportion of the respondents who cited cost as a reason signifi-
cantly increased from 3.4% to 12.2%, and of those who reported accessibility issues from 2.8% to 4.5% during the 
same period. Any out of pocket payments in the past 12 months were reported by 34.4% of the respondents in 
2010 and by 58.7% in 2015 (RR =  1.69; 95% CI: 1.52 to 1.89) (Table 2), with the mean Out-of-Pocket Expenditure 
(OOPE) in 2015 being €296.1 compared to €147.5 in 2010. Among those who reported any OOPE, the mean 
amount spent in the past 12 months was not significantly different between the two surveys. Finally, the pro-
portion of respondents with private health insurance was 8.4% in 2008, dropped to 5.8% in 2011 and increased 
to 12.4% in 2015. The difference was significant between 2011 and 2015, but not between the 2008 and the most 
recent wave.

Discussion
We found that during the ongoing economic crisis in Greece overall mortality continued to decline; however data 
from the most recent year (2015) showed an increase in all-cause mortality. Suicides and infant mortality have 
increased, but standardised mortality from respiratory diseases and transport accidents has declined. The preva-
lence of smoking and physical inactivity also declined, but health-related quality of life scores, unmet healthcare 
needs and OOPE worsened significantly over the same period.

One issue that has already been highlighted as a negative consequence of the economic crisis is the increase 
in suicides and suicide attempts15,16. Our analysis showed that the standardised mortality from suicides increased 

Figure 2. Crude birth rate, still births and infant mortality in Greece, 2001–2015. 

Figure 3. Health-related quality of life in Greece, 2008–2015. MCS-12: Mental composite score of SF12; PCS-
12: Physical composite score of SF12.

2008 % (95% CI) 2010 % (95% CI) 2011 % (95% CI) 2015 % (95% CI) RRa (95% CI) 2015 vs. pre-crisisb

Smoking 42.6 (40.0 to 45.1) 42.6 (39.6 to 45.7) 37.9 (34.9 to 40.9) 36.5 (33.3 to 39.7) 0.86 (0.77 to 0.95)

Sedentary lifestyle 43.4 (40.2 to 46.6)c — 31.8 (28.9 to 34.7) 29.0 (26.0 to 32.0) 0.69 (0.61 to 0.79)

Low fruit/vegetable consumption 52.1 (49.6 to 54.7) — 51.3 (48.2 to 54.4) 51.2 (47.9 to 54.6) 1.00 (0.92 to 1.09)

Obesity 18.1 (16.1 to 20.1) 18.2 (15.8 to 20.6) 17.5 (15.1 to 19.9) 17.4 (14.9 to 19.9) 0.98 (0.81 to 1.19)

Table 1.  Risk factors in Greece, 2008–2015. aRisk Ratio (RR) adjusted for age, gender, area of residence, 
education, occupation and SES. bPre-crisis means the 2008 survey, or 2006 if data not available for 2008. cData 
from 2006.
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rapidly after 2009. However, Greece still has one of the lowest suicide mortality rates among developed coun-
tries17; therefore the impact of this increase on all-cause mortality is very limited. In 2014, there were 174 more 
suicides compared to 2009 in the entire country. Nevertheless, suicide rates may reflect worsening mental health 
at a population level, as well as inadequate mental health services18. Indeed, depressive symptoms among the 
general population have increased during the crisis7 and the average score of the SF-12 mental health component 
declined sharply, indicating deteriorating mental health in the country. The proportion of adults diagnosed by a 
physician with either depression or anxiety disorders did not increase in our study, but this may imply that these 
problems are being under-diagnosed, as mental health services are under a lot of pressure and understaffed19. The 
mix of poor access to mental health services, untreated mental disorders, unemployment and financial loss, which 
are among the most important risk factors for suicide, is contributing to the aggravation of the suicide problem 
in Greece.

Despite poor enforcement of tobacco control measures by successive Greek governments20, we found that 
there were 540,000 fewer adult smokers in 2015 compared to 2008 while the annual cigarette stick consumption 
per capita dropped from 3,164 to 1,979 sticks in just five years21. Reduced disposable income has been the main 
driver of this decline22 which can lead to significant short- and long-term health gains. The sharp decline in mor-
tality from respiratory diseases observed until 2013 could be interpreted as an early sign of such gains14,23, but we 
found that standardised respiratory mortality in 2014 was higher than the previous year, indicating that factors 
influencing respiratory mortality may be complex23.

Similarly, increased physical activity levels are greatly beneficial for the population’s health, especially as they 
seem to be associated with less usage of private cars24, which has led to a reduction in the number of road traffic 
accidents victims. Less reliance on private vehicles has also contributed to lower emissions and cleaner air in 
urban areas, such as Athens25, even though this is partly being undermined by the increasing popularity of wood 
combustion for heating5.

Barriers to healthcare access emerged as one of the main negative consequences of austerity, as the proportion 
of Greek adults who reported unmet healthcare needs more than doubled in just five years, with 12.2% of the 
respondents citing cost as the main reason for not receiving treatment or diagnostic tests. The Greek health-
care system suffered major spending cuts, but the underlying inefficiencies were not effectively addressed2,26, 
forcing large numbers of health professionals out of the country27. Moreover, the introduction of user fees and 
co-payments shifted some of the cost to patients adding further barriers to timely healthcare access2,13. Our sur-
vey data showed that average OOPE almost doubled between 2010 and 2015, mostly due to greater number of 
people being required to pay for prescription drugs28 and healthcare services, either as user fees for public services 
or increasing use of private services to avoid deteriorating conditions in the public healthcare system. Other 
European countries experienced increases in OOPE, following the recent recession29. The impact of the crisis on 
healthcare extends beyond access factors and may include declining quality of care, aging infrastructure and staff 
shortages, which might have important short- and long-term implications for morbidity and mortality, such as 
adverse events of medical care, which seem to have increased in Greece during the crisis14,30.

Despite earlier reports of increasing homicides9, and all-cause mortality11, our comparison with pre-crisis 
trends revealed no evidence of changing trends during the crisis, which is in line with mortality trends observed 
during recessions in the past15. Close monitoring is required in order to explore whether the increase observed 
in 2015 signifies a dramatic change in the course of the Greek crisis or it was a statistical anomaly without further 
implications. Infant mortality has increased by 26% during the crisis, potentially indicating persisting problems in 
perinatal care and access to essential health services. Overall, younger people seem to have benefited more from 
changes in mortality; there was little or no improvement in mortality among those aged 50–69 years, who may 
already suffer from chronic diseases and are more reliant to the healthcare system.

We found no evidence of differential changes in health-related quality of life, mental health, risk factors and 
unmet needs by SES or employment status, in contrast to an earlier study which reported a growing health ine-
quality gap31. This could be explained by the relatively small sample size. Nevertheless, it might, at least in part, 
have to do with the particular characteristics of the Greek society. Informal support networks, especially within 
families, are still quite strong in Greece. As a result, conventional measures of SES, such as occupation and edu-
cation may not reflect the actual financial and social circumstances of individuals. Other indicators of SES, for 

2010% or mean 
(95% CI)

2011% or mean 
(95% CI)

2015% or mean 
(95% CI)

2015 vs. 2010 RRa or 
βb (95% CI)

Unmet healthcare need (any reason) 10.0 (8.0 to 11.8) — 21.9 (19.2 to 24.6) 2.10 (1.66 to 2.64)

Unmet healthcare need (cost) 3.4 (2.3 to 4.5) — 12.2 (10.1 to 14.4) 3.31 (2.24 to 4.87)

Unmet healthcare need (access) 2.8 (1.8 to 3.8) — 4.5 (3.1 to 5.9) 1.65 (1.01 to 2.70)

Private insurance 8.4 (6.4 to 10.3)c 5.8 (3.8 to 7.8) 12.4 (9.8 to14.9) 1.28 (0.94 to 1.74)

Any out of pocket expenditure 34.4 (31.4 to 37.4) — 58.7 (55.1 to 62.3) 1.69 (1.52 to 1.89)

Out of pocket expenditure in  
€ (entire sample) 147.5 (108.4 to 186.6) — 296.1 (251.6 to 340.5) + 137.2 (77.0 to 197.4)

Out of pocket expenditure in  
€ (among those who reported any OOPE) 428.7 (321.2 to 536.1) — 504.6 (435.5 to 573.6) + 77.4 (− 52.2 to 207.0)

Table 2.  Unmet healthcare needs, private insurance and out of pocket expenditure in Greece, 2010–2015. 
aRisk Ratio (RR) for categorical variables adjusted for age, gender, area of residence, education, occupation and 
SES. bβ  coefficient for continuous variables adjusted for age, gender, area of residence, education, occupation 
and SES. cData from 2008; not available for 2010.
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example persons living in households with very low work intensity, which increased rapidly during the economic 
crisis, could have identified differential impacts by socio-economic position.

Strengths and limitations. To the authors’ knowledge, this is the first study to explore medium-term 
trends in such a comprehensive set of health-related indicators and standardised mortality in Greece during 
the economic crisis. We used official mortality data, as well as data collected through a series of cross-sectional 
surveys that cover a period long enough to detect trends over time, adjusting for potential confounding factors. 
However, we were not able to analyse a longitudinal sample, therefore causal interpretation of our findings should 
be made with caution. Data on certain indicators were not collected in some survey waves, in which case we 
made comparisons using data from the closest available year. Additionally, we could not fully explore poten-
tial social inequalities and how the crisis has influenced them. The coding of cause-specific mortality changed 
from ICD-9 to ICD-10 between 2013 and 2014, but this did not affect our analyses, as we used broad disease 
groups, which do not differ between the two classifications. Finally, we used either aggregate data, which could 
mask individual-level effects, or self-reported data on individuals, which are subject to information bias. Future 
research could focus on cohort studies with objective measures of smoking and diet.

Conclusion
Our findings show that there are some areas, such as smoking, physical activity, respiratory diseases and traffic 
accidents, in which trends have been favourable during the economic crisis, and others, such as infant mortality, 
mental health and access to healthcare, in which conditions have significantly worsened. Identifying and imple-
menting effective strategies to mitigate the adverse health impacts of economic crises is an important priority for 
scientists and politicians alike.

Methods
Data sources. Hellenic Statistical Authority. The number and causes of deaths and estimated population by 
sex and 5-year age groups for years 2001 to 2015, as well as data on birth outcomes were downloaded from the 
official Hellenic Statistical Authority’s (ELSTAT) website3, both for the entire country and for each of its thirteen 
regions.

Hellas Health Surveys. We analysed data from five waves of the Greek national household “Hellas Health” 
(HH) surveys. The five waves of the survey were conducted in October 2006 (n =  1,005), June 2008 (n =  1,490), 
October 2010 (n =  1,000), October 2011 (n =  1,008), and April 2015 (n =  1,001). A three stage sampling design 
based on the 2001 population census was followed (the 2011 census was used for the 2015 wave). At the first 
stage, a random sample of building blocks was selected proportionally to size, covering both urban (2,000 or 
more inhabitants) and rural areas (less than 2,000 inhabitants) of the country and each of the 13 geographical 
regions. At the second stage, in each selected area of blocks, systematic sampling was used to randomly select the 
households to be interviewed. Any person or group of persons living in a separate housing unit was considered 
as a “household” unit. At the third stage, in each household, a sample of individuals aged > 18 years old was 
selected by means of simple random sampling. Data were collected through interviews with respondents aged ≥ 
18 years. Samples in each wave were independently selected. Response rates ranged from 44.1% to 51.0% in all 
surveys and resulted in samples representative of the Greek adult population in terms of gender, age and residency 
(Supplementary Table S5).

A core questionnaire assessing risk factors and sociodemographic data was used in all waves, and additional 
modules appeared in some of the waves. More details on the sampling methodology and survey instruments 
have been reported elsewhere24. Ethics approval for the Hellas Health surveys has been provided by the ethical 
committee of the National and Kapodistrian University of Athens, Faculty of Medicine. Informed consent was 
obtained from all respondents and data collection and analysis were conducted in accordance to relevant guide-
lines and regulations.

Measures. Mortality. ELSTAT reported mortality by 56 causes of death, based on version 9 of the 
International Classification of Diseases (ICD-9) until 2013 and on ICD-10 in 20143. Mortality data by cause were 
not available for year 2015 at the time of the analysis.

Birth outcomes. Low birth weight was defined as birth weight lower than 2,500 grams. Crude birth rate was 
calculated as the number of births per 1,000 persons. Infant mortality and stillbirths are presented per 1,000 live 
births and per 1,000 live and still births respectively.

Self-reported mental health. HH respondents who reported having been diagnosed by a doctor with anxiety 
disorder or/and depression were classified as having a mental health problem.

Health-related quality of life. Health-related quality of life in HH was assessed with the Short Form 12 Health 
Survey version 1 (SF-12v1); standardised Mental (MCS-12) and Physical Composite Scores (PCS-12) were calcu-
lated for each individual. Higher composite scores (possible range: 0 to 100) indicate better quality of life.

Risk factors for chronic diseases. HH participants self-reported the number of fruit and vegetable servings they 
consume daily; their smoking status; and their height and weight. Body Mass Index (BMI) was calculated using 
self-reported data for height and weight and those with BMI ≥ 30 kg/m2 were classified as obese. Self-reported 
daily intake of ≤ 2 servings of fruit and vegetables was considered as low consumption32. Levels of physical activity 
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were assessed with the International Physical Activity Questionnaire (IPAQ)33, which classifies respondents into 
three levels of physical activity; those in the lower activity level were classified as sedentary.

Healthcare. HH respondents were asked “during the past 12 months, was there any time when, in your opinion, 
you needed treatment or diagnostic test for a health problem, but you didn’t receive it?”. Positive responses indi-
cated unmet healthcare need. Those who reported unmet healthcare need were also asked to identify up to two 
reasons, including cost (“I could not pay for treatment/tests”); access (“long distance from doctor/health service”; 
“I couldn’t go during the doctor’s/health service’s opening times”; and “long waiting time for an appointment”); 
and others, such as “lack of trust”, “being busy”, and “not knowing where to go”.

Out of pocket expenditure was also assessed for the past 12 months, as respondents were asked to report the 
total amount of money (in Euros) they paid out of pocket for diagnostic tests, treatments and visits to health 
professionals as outpatients, thus excluding hospital stays. Finally, they were asked to report whether they have a 
private health insurance.

Sociodemographic. HH respondents were asked to report their gender, age (18–34; 35–54; and > 54 years), level 
of education (no education/primary; secondary; and higher); area of residence (urban; rural) and occupation 
(employed; unemployed; not working). Respondents were classified into four groups of socioeconomic status 
(SES), according to the ESOMAR scale (high =  A/B; upper middle =  C1; lower middle =  C2; low =  D/E). The 
ESOMAR scale assigns a socioeconomic level to a participant according to the occupation and education of the 
main income earner of the respective household34.

Statistical analysis. We employed direct standardisation methods (by sex and 5-year age groups) to calcu-
late disease- and region-specific standardised mortality rates, using the population of Greece in 2009 as the stand-
ard population. The average annual change in mortality before the crisis was calculated as the mean of annual 
changes between 2001 and 2009 (2002–2009 for region-specific mortality) and the average annual change during 
the crisis was calculated as the mean of annual changes between 2010 and 2014. We conducted an interrupted 
time series analysis for all mortality and birth outcomes, with 2010 as the year of the “intervention”. While ITS 
typically report level (immediate) and slope (gradual) changes in outcome measures we only report the latter, as 
immediate changes in mortality levels following the introduction of austerity measures are unlikely14,35.

Differences between earlier waves –depending on availability of data- and the most recent (2015) wave of the 
Hellas Health survey were assessed with logistic –for categorical variables- or linear –for continuous variables- 
regression models, adjusted for age; gender; area of residence; education; occupation; and SES. Interaction terms 
between wave and SES, as well as between wave and occupation were included in the models, but were removed 
from the final models, as they were not statistically significant at the 0.05 level in any of the analyses. Logistic 
regression results are presented as Risk Ratios (RR) with 95% Confidence Intervals (CI) and linear regression 
results as β  coefficients with 95% CI. All analyses were conducted using Stata 14.0 (StataCorp LP, College Station, 
TX).

Ethics approval. Ethics approval for the Hellas Health surveys has been provided by the ethical committee 
of the National and Kapodistrian University of Athens, Faculty of Medicine.

Availability of data and material. All data from the Hellenic Statistical Authority are publicly available on 
their webpage www.statistics.gr. The HH datasets generated and/or analysed during the current study are availa-
ble from the corresponding author on reasonable request.

References
1. Katsimi, M. & Moutos, T. EMU and the Greek crisis The political-economy perspective. Eur J Polit Econ 26, 568–576, doi: 10.1016/j.

ejpoleco.2010.08.002 (2010).
2. Kentikelenis, A., Karanikolos, M., Reeves, A., McKee, M. & Stuckler, D. Greece’s health crisis: from austerity to denialism. Lancet 

383, 748–753, doi: 10.1016/S0140-6736(13)62291-6 (2014).
3. Hellenic Statistical Authority Statistics. www.statistics.gr (Date of access: 20/01/2017) (2016).
4. Organisation for Economic Co-operation and Development OECD data. https://data.oecd.org (Date of access: 18/10/2016) (2016).
5. Hellenic Statistical Authority Living Conditions in Greece. www.statistics.gr/en/living-conditions-in-greece (Date of access: 

18/10/2016) (2015).
6. 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. European journal of public health 23, 206–210, doi: 10.1093/eurpub/cks143 (2013).
7. Economou, M. et al. Enduring financial crisis in Greece: prevalence and correlates of major depression and suicidality. Social 

psychiatry and psychiatric epidemiology 51, 1015–1024, doi: 10.1007/s00127-016-1238-z (2016).
8. Economou, M. et al. Suicidal ideation and reported suicide attempts in Greece during the economic crisis. World psychiatry: official 

journal of the World Psychiatric Association 12, 53–59, doi: 10.1002/wps.20016 (2013).
9. Michas, G., Varytimiadi, A. & Micha, R. The Greek financial crisis and homicide rates: another reason to worry. Journal of 

epidemiology and community health 67, 1073, doi: 10.1136/jech-2013-203123 (2013).
10. Michas, G., Varytimiadi, A., Chasiotis, I. & Micha, R. Maternal and child mortality in Greece. Lancet 383, 691–692, doi: 10.1016/

S0140-6736(14)60251-8 (2014).
11. Vlachadis, N., Vrachnis, N., Ktenas, E., Vlachadi, M. & Kornarou, E. Mortality and the economic crisis in Greece. Lancet 383, 691, 

doi: 10.1016/S0140-6736(14)60250-6 (2014).
12. Bonovas, S. & Nikolopoulos, G. High-burden epidemics in Greece in the era of economic crisis. Early signs of a public health 

tragedy. Journal of preventive medicine and hygiene 53, 169–171 (2012).
13. Zavras, D. & Zavras, A. I., Kyriopoulos, II & Kyriopoulos, J. Economic crisis, austerity and unmet healthcare needs: the case of 

Greece. BMC health services research 16, 309, doi: 10.1186/s12913-016-1557-5 (2016).
14. Laliotis, I., Ioannidis, J. P. A. & Stavropoulou, C. Total and cause-specific mortality before and after the onset of the Greek economic 

crisis: an interrupted time-series analysis. The Lancet Public Health 1, e56–e65, doi: 10.1016/S2468-2667(16)30018-4.

http://www.statistics.gr
http://www.statistics.gr
https://data.oecd.org
http://www.statistics.gr/en/living-conditions-in-greece


www.nature.com/scientificreports/

7SCIeNtIfIC REPORTS | 7:46423 | DOI: 10.1038/srep46423

15. Bacigalupe, A., Shahidi, F. V., Muntaner, C., Martin, U. & Borrell, C. Why is There so Much Controversy Regarding the Population 
Health Impact of the Great Recession? Reflections on Three Case Studies. International journal of health services: planning, 
administration, evaluation 46, 5–35, doi: 10.1177/0020731415611634 (2016).

16. 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 (Amsterdam, Netherlands) 115, 111–119, doi: 10.1016/j.healthpol.2014.02.002 (2014).

17. OECD, Health at a Glance 2015: OECD Indicators, OECD Publishing, Paris, doi: http://dx.doi.org/10.1787/health_glance-2015-en 
(2015).

18. Wo r l d  He a l t h  O r g a n i z a t i o n .  P r e v e n t i n g  s u i c i d e :  a  g l o b a l  i m p e r a t i v e .  h t t p : / / a p p s . w h o. i n t / i r i s /
bitstream/10665/131056/1/9789241564779_eng.pdf?ua (Date of access: 18/10/2016).

19. Anagnostopoulos, D. C. & Soumaki, E. The state of child and adolescent psychiatry in Greece during the international financial 
crisis: a brief report. European child & adolescent psychiatry 22, 131–134, doi: 10.1007/s00787-013-0377-y (2013).

20. Filippidis, F. T. Tobacco control: a victim of political instability in Greece. The Lancet 387, 338–339 (2016).
21. Euromonitor International Passport (online database). http://go.euromonitor.com/passport (Date of access: 18/10/2016) (2016).
22. Tarantilis, F., Athanasakis, K., Zavras, D., Vozikis, A. & Kyriopoulos, I. Estimates of price and income elasticity in Greece. Greek debt 

crisis transforming cigarettes into a luxury good: an econometric approach. BMJ open 5, e004748, doi: 10.1136/
bmjopen-2013-004748 (2015).

23. Filippidis, F. T., Gerovasili, V., Man, W. D. & Quint, J. K. Trends in mortality from respiratory system diseases in Greece during the 
financial crisis. The European respiratory journal 48, 1487–1489, doi: 10.1183/13993003.01232-2016 (2016).

24. Filippidis, F. T. et al. Trends in cardiovascular risk factors in Greece before and during the financial crisis: the impact of social 
disparities. European journal of public health 24, 974–979, doi: 10.1093/eurpub/cku028 (2014).

25. Paraskevopoulou, D., Liakakou, E., Gerasopoulos, E. & Mihalopoulos, N. Sources of atmospheric aerosol from long-term 
measurements (5 years) of chemical composition in Athens, Greece. The Science of the total environment 527–528, 165–178, doi: 
10.1016/j.scitotenv.2015.04.022 (2015).

26. Goranitis, I., Siskou, O. & Liaropoulos, L. Health policy making under information constraints: an evaluation of the policy responses 
to the economic crisis in Greece. Health policy (Amsterdam, Netherlands) 117, 279–284, doi: 10.1016/j.healthpol.2014.07.012 (2014).

27. Filippidis, F. T. Emigrating young physicians leave Greece with an aging health workforce. Journal of public health, doi: 10.1093/
pubmed/fdv193 (2015).

28. Gouvalas, A., Igoumenidis, M., Theodorou, M. & Athanasakis, K. Cost-Sharing Rates Increase During Deep Recession: Preliminary 
Data From Greece. International journal of health policy and management 5, 687–692, doi: 10.15171/ijhpm.2016.62 (2016).

29. Palladino, R., Lee, J. T., Hone, T., Filippidis, F. T. & Millett, C. The Great Recession And Increased Cost Sharing In European Health 
Systems. Health affairs 35, 1204–1213, doi: 10.1377/hlthaff.2015.1170 (2016).

30. Filippidis, F. T., Mian, S. S. & Millett, C. Perceptions of quality and safety and experience of adverse events in 27 European Union 
healthcare systems, 2009-2013. Int J Qual Health Care, doi: 10.1093/intqhc/mzw097 (2016).

31. Karanikolos, M. & Kentikelenis, A. Health inequalities after austerity in Greece. International journal for equity in health 15, 83, doi: 
10.1186/s12939-016-0374-0 (2016).

32. Martinez-Gonzalez, M. A. et al. Low consumption of fruit and vegetables and risk of chronic disease: a review of the epidemiological 
evidence and temporal trends among Spanish graduates. Public Health Nutr 14, 2309–2315, doi: 10.1017/S1368980011002564 
(2011).

33. The IPAQ Group Guidelines for Data Processing and Analysis of the International Physical Activity Questionnaire - Short and Long 
Forms. https://goo.gl/ZjAaa (Date of access: 18/10/2016) (2005).

34. European Society for Opinion and Marketing Research. A System of International Socio-economic Classification of Respondents to 
Survey Research In Hoffmeyer-Zlotnik, J. H. P., Wolf, C. eds Advances in Cross-National Comparison: A European Working Book 
for Demographic and Socio-Economic Variables, Boston, MA: Springer US, 97–121 (2003).

35. Lopez Bernal, J., Cummins, S. & Gasparrini, A. Interrupted time series regression for the evaluation of public health interventions: 
a tutorial. International journal of epidemiology, doi: 10.1093/ije/dyw098 (2016).

Acknowledgements
No funding was available for this study. CM is funded through a NIHR Research Professorship award.

Author Contributions
F.T.F. had the main role in data analysis. Y.T. coordinated the Hellas Health surveys. F.T.F. had full access to all the 
data in the study and had final responsibility for the decision to submit for publication. Authors F.T.F., V.G., C.M. 
and Y.T. contributed to data interpretation and manuscript preparation. Authors F.T.F., V.G., C.M. and Y.T. read 
and approved the final manuscript.

Additional Information
Supplementary information accompanies this paper at http://www.nature.com/srep
Competing Interests: The authors declare no competing financial interests.
How to cite this article: Filippidis, F. T. et al. Medium-term impact of the economic crisis on mortality, health-
related behaviours and access to healthcare in Greece. Sci. Rep. 7, 46423; doi: 10.1038/srep46423 (2017).
Publisher's note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images 
or other third party material in this article are included in the article’s Creative Commons license, 

unless indicated otherwise in the credit line; if the material is not included under the Creative Commons license, 
users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit http://creativecommons.org/licenses/by/4.0/
 
© The Author(s) 2017

http://dx.doi.org/10.1787/health_glance-2015-en
http://apps.who.int/iris/bitstream/10665/131056/1/9789241564779_eng.pdf?ua
http://apps.who.int/iris/bitstream/10665/131056/1/9789241564779_eng.pdf?ua
http://go.euromonitor.com/passport
https://goo.gl/ZjAaa
http://www.nature.com/srep
http://creativecommons.org/licenses/by/4.0/

	Medium-term impact of the economic crisis on mortality, health-related behaviours and access to healthcare in Greece
	Introduction
	Results
	Mortality
	Self-reported mental health and health-related quality of life
	Risk factors for chronic diseases
	Healthcare

	Discussion
	Strengths and limitations

	Conclusion
	Methods
	Data sources
	Hellenic Statistical Authority
	Hellas Health Surveys

	Measures
	Mortality
	Birth outcomes
	Self-reported mental health
	Health-related quality of life
	Risk factors for chronic diseases
	Healthcare
	Sociodemographic

	Statistical analysis
	Ethics approval
	Availability of data and material

	Additional Information
	Acknowledgements
	References




