
Trends in mortality from respiratory
system diseases in Greece during the
financial crisis

To the Editor:

As a result of the ongoing economic recession in Greece, gross domestic product and health expenditure
declined by 25%, unemployment increased from 9.6 to 26.5% [1], while unmet needs for medical care
increased between 2009 and 2014 [2, 3]. Among others, the decline in disposable income has transformed
cigarettes into luxury goods [4], tobacco consumption has declined sharply [5–7], sales and use of private
vehicles have declined [1, 5] and low economic and industrial activity has contributed to the decline in
concentrations of major air pollutants in urban areas, such as Athens [8].

Greece provides a unique opportunity to study the population impact of the opposing influence of
deteriorating health services and socioeconomic conditions on the one hand, and improving behavioural
and environmental factors on the other. No study has explored the trends in respiratory diseases that
constitute the third most frequent cause of death in Greece, following cardiovascular disease and cancer [1],
and are heavily influenced by smoking and air quality. The aim of this study was to assess the short-term
effects of healthcare, behavioural and environmental changes in Greece during the financial crisis on
mortality from respiratory diseases.

Data on the estimated population and number of deaths by cause were obtained from the Hellenic Statistical
Authority (ELSTAT; Piraeus, Greece) [1] for 2001 to 2013. Deaths were reported by ELSTAT in groups of
causes from the ninth version of the International Classification of Diseases (ICD-9). We used data on
disease codes 460–519 (all diseases of the respiratory system) and codes 160–165 (malignant neoplasms of
respiratory and intrathoracic organs). The number of deaths by individual ICD-9 code was not available.

Mortality was directly standardised by sex and five-year age group, with the population of Greece in 2009 used
as the standard population. We defined 2010 as the year that the crisis “started”, as it was in early 2010 that
austerity measures were first introduced [2, 3]. We calculated the average annual change (%) in standardised
mortality for each disease group before (2001–2009) and during the crisis (2010–2013). We also compared the
expected, based on underlying trends, and actual mortality during the crisis to estimate the number of deaths
from diseases of the respiratory system avoided during the crisis. Crude mortality rates by age group (0–14;
15–24; 25–34; 35–44; 45–54; 55–64; 65–74; and >74 years) were also calculated. We conducted an interrupted
time series (ITS) analysis, which compared the trend (slope) in mortality before and during the crisis; p<0.05
indicated a statistically significant difference between the slopes before and during the crisis. All analyses were
conducted using Stata 14 for Windows (StataCorp LP, College Station, TX, USA).

A total of 10974 deaths (9.8% of all deaths) in 2013 were attributed to diseases of the respiratory system
(figure 1a). Malignant neoplasms of respiratory and intrathoracic organs caused 6.6% of total deaths
(figure 1b). Standardised mortality from all diseases of the respiratory system decreased at an average rate
of 3.2% per year during the crisis (97.1 per 100000 in 2009; 84.9 per 100000 in 2013), in contrast to an
average annual increase of 3.3% in the pre-crisis period (75.7 per 100000 in 2001; 97.1 per 100000 in
2009). The ITS analysis revealed a significant change in the trend during the crisis (p=0.01). The trends
for respiratory and intrathoracic cancers were quite similar before and during the crisis (average annual
increase 0.2% versus 0.6% respectively; p=0.196).

Crude mortality from diseases of the respiratory system increased between 2001 and 2009 and decreased
after 2009 across all age groups, but the change in slope was significant only in the 45–54, 55–64 and
65–74 age groups. On the contrary, there was no clear trend in crude mortality from malignant
neoplasms. Comparing the expected with actual mortality during the crisis, we estimated that, between
2010 and 2013, there were 8202 fewer deaths from diseases of the respiratory system.

Mortality from respiratory diseases and cancers of the respiratory system can be influenced by the
prevalence and intensity of smoking [9] and levels of air pollution [10], but it can also be dependent on
the availability of effective treatments, early diagnosis, adherence to appropriate medication and other
healthcare-related factors.
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The prevalence of smoking declined from 42 to 38% [7] and cigarette consumption by 37.5% between
2009 and 2014 [6], a change mostly achieved within the first couple of years [5]. As a result, the overall
population exposure to smoking during the crisis has been much lower than before. However, the
implementation of existing smoke-free legislation has been inconsistent and the majority of the population
is regularly exposed to second-hand smoke [11]. The concentrations of pollutants, such as particles with a
50% cut-off aerodynamic diameter of 2.5 and 10 μm, and sulfate, have declined rapidly in Athens [8],
despite the fact that biomass consumption for heating purposes has had negative effects on air pollution
during the cold winter months [8, 12]. Data for other urban areas are probably similar to Athens, where
40% of the population resides. Thus, improvements in overall air quality are likely to have an important
effect at the population level.

However, the provision of healthcare has deteriorated, as a result of budget cuts and the introduction of
user fees and co-payments. A large number of people face difficulties accessing essential health services or
paying for their medication [2, 3], which could lead to delays in diagnosing or treating diseases. Problems
with treating patients with chronic obstructive pulmonary disease (COPD) and lung cancer have been
reported [13, 14], possibly reflecting the strains on the Greek healthcare system.

It seems that the balance of these opposing forces has been different between the two main groups of
respiratory diseases, as mortality from diseases of the respiratory system declined while the trend in
mortality from malignancies did not change during the crisis. Some of the nonmalignant respiratory
diseases, such as COPD, are more sensitive to short-term changes in smoking and air pollution, compared
to cancer which has a longer natural history. We have no data regarding the potentially differential effects
of the crisis on the treatment of different diseases. Therefore, it seems that, at least for nonmalignant
diseases of the respiratory system, environmental and behavioural factors have played a more important
role compared to healthcare. The differences in mortality trends by age support this hypothesis, as
younger groups have benefited more during the crisis. Older people may rely more on the healthcare
system, thus experiencing the negative effects of deteriorating healthcare in the country. Moreover, the
prevalence of smoking was already quite low among older age groups before the crisis and has not
changed much in recent years [5].

It is important to note that none of the favourable changes in smoking and air quality has been a result of
government-led policies [11]. Even though causal interpretations of our findings should be made with
caution, the austerity measures may have had unintended positive consequences in some key exposures, but
there is no evidence that these trends can be sustained in the future. In any case, smoke-free environment
laws can have a significant impact on morbidity and mortality within a very short period of time, producing
savings in healthcare costs [15]. Our findings show the huge potential of environmental and behavioural
factors in reducing mortality from respiratory diseases, even when health services are deteriorating. This is
particularly important, not only for Greece, but for any country in which healthcare is under pressure.
Focusing on prevention and environmental exposure can have a great impact, not only by preventing
disease, but also by alleviating the pressure on healthcare services, thus improving care for existing patients.
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FIGURE 1 Average changes in crude mortality by age group (per 100000) in Greece, 2001–2009 and 2010–2013 for a) diseases of the respiratory
system and b) malignant neoplasms of respiratory and intrathoracic organs. *: p<0.05 in the interrupted time series analysis; it denotes a
statistically significant change in the slope before and during the crisis. Mortality rates for all ages are standardised by sex and five-year age
groups. Crude mortality is not presented for age groups in which a very small number of deaths was reported (i.e. <3 per 100000).
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