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ABSTRACT Poverty and low socioeconomic status have been associated with chronic obstructive
pulmonary disease (COPD). The current financial crisis has forced millions back into poverty. Greece is
one of the countries hit the hardest, and is in the middle of a deep ongoing collapse. There have been
early reports stating the apparent effects of the Greek downturn on respiratory health. This review
summarises the overall impact of the financial crisis on COPD burden throughout the period of economic
downturn by analysing the case study of Greece. In all levels of the healthcare system, current economic
restrictions have reduced the capacity to prevent, diagnose and treat COPD in parallel with current higher
detection rates of COPD. Remarkably, expenditure on healthcare has been reduced by >25%, resulting in
major healthcare equipment shortages. Lower wages (by up to 20%) and higher co-payments of up to 25%
of a drug’s purchase price have led to patients struggling to afford inhaled medications. Treatment
nonadherence has been reported, resulting in 11.5% more exacerbations and 14.1% more hospitalisations
annually, while the mean cost per severe COPD exacerbation has been approximated as €2600. Greece is a
noteworthy example illustrating how COPD burden, quality of care and patients’ outcome can be affected
by economic crisis.

Introduction
Greece is in the middle of a deep and ongoing financial crisis that began in November 2009, but deepened
after the implementation of austerity measures in early 2010 [1]. It is already known that economic
recession in a country may have a severe impact on the psychological wellbeing of the population due to
general stress, changes in personal life and the anticipation of job loss [2]. It has been suggested that the
current Greek recession may act as a precipitator, in combination with other risk factors such as the
presence of a chronic or mental illness, for suicide risk [3]. The possibility of harm in coronary health in
vulnerable individuals cannot be ruled out [4]. Economic downturns have historically been associated with
increases in all-cause mortality [5–8]. In the Greek population, early reports have suggested a negative
effect of financial crisis on public health [3, 9–12], and remarkably on respiratory health [1, 9, 10, 13–15].
The impact of the Greek downturn on respiratory health was apparent even though most studies used data
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covering only the first years of the crisis and reported its short-term effects [16]. This article summarises
the overall impact of the financial crisis on chronic obstructive pulmonary disease (COPD) burden
throughout the period of economic downturn, analysing the case study of Greece. A computer-based
search of the English literature was performed in PubMed and Scopus. The considerable body of
information examined in this article includes epidemiological data, to a large extent, but not exclusively,
presented in Greek studies.

Estimating the global burden of COPD: prologue of a thorny and arduous problem
COPD is a leading cause of morbidity and mortality on a global scale. The prevalence of COPD has been
estimated to be approximately 210 million cases worldwide [17]. However, a recent consensus has
increased this estimate to 328 million individuals [18], while some reports suggest there are now 600
million cases [19]. COPD is the attributed cause of 2.9 million deaths, making it the third leading cause of
mortality behind cardiovascular disease and cancer [20]. However, there appears to be great variance in
COPD prevalence among countries, as supported by provincial prevalence estimates. In fact, with an
estimated world prevalence of 9.2%, in countries of Latin America a mean 13.4% of the population is
diagnosed with COPD [21] compared to ∼6% in the USA [22, 23] and 8.6% in Japan [24]. In Europe
there is also high variability among studies, with estimates ranging from 4% to 10.2% [17, 25], while
current data point to a probable value of ∼3% [25]. However, irrespective of world region and
independent of prevalence within a region, COPD is substantially underdiagnosed, with only about 10–
15% of all cases identified globally [26], while the rest elude diagnosis and early intervention [26].
Underuse of spirometry and incorrectly performed or interpreted spirometry tests seem to be the reasons
for such a high rate of under/misdiagnosis [27].

Investigating pre- and post-crisis prevalence of COPD in Greece
In Greece during the years before the financial crisis, only a few studies had provided prevalence estimates
for COPD. At the start of the 21st century only three studies had presented epidemiological data, but none
had used a standard definition to diagnose COPD, and the reported prevalence ranged from 9.6% to
17.1% [28–30]. Another study conducted between March and May 2001 estimated that the overall COPD
prevalence in the population aged >35 years with a smoking history of >100 cigarettes per lifetime was
∼8.4% [31]. A study published 1 year later, performed in northern Greece and including the population
over an extended age range, reported a lower COPD prevalence rate of 5.6% [32]. One of the latest studies
conducted before the Greek crisis began (from January 2006 to June 2007) included 15 primary healthcare
centres in central Greece and documented a prevalence rate of 18.4% [33]. In contrast, a report from
Cyprus found a lower COPD prevalence of 4.9% in 2008 [34]. The variations observed in the prevalence
rates were mainly due to differences in the diagnostic methods (symptoms, physician reports and
spirometry) as data of comparable methodologies were lacking (definition of COPD, age and sex
distribution and other population characteristics evaluated in each study).
In the years following the financial crisis only three studies were performed. The first was a nationwide
Greek study (October 2010 to March 2011), which recorded a prevalence rate of 18.2% [35]. The second,
conducted in the same period, showed similar prevalence rates of 20.2% in females and 17.1% in males
[36]. The third was a random nationwide digit-dialled telephone survey conducted in 2015, which found a
self-reported COPD prevalence of 10.6% [37].
Although there were obvious methodological differences, an increasing COPD prevalence rate seems to be
apparent within the past 10 years, although high COPD prevalence rates are to be expected considering
the high smoking rates in Greece compared with other European Union (EU) countries, as well as the rest
of the world [17].

Investigating the pre- and post-crisis geographic distribution of COPD in Greece
The prevalence of COPD in Athens before the crisis was reported to be ∼6%, while in other urban areas
(defined as cities with a population >10 000 people) it was estimated to be higher (10.1%) [31]. Specifically,
it was reported that >50% of COPD patients lived in Athens or other urban areas [31]. Similarly, a study
performed after the onset of the economic crisis found that 32.5% of newly diagnosed COPD patients
were living in Athens and 32% in other urban areas [35]. A proposed explanation for this geographic
variation in COPD rates is the limited access to spirometry in rural areas of Greece, which is strongly
evident before and after the crisis [33]. It is well documented that in primary healthcare settings in Greece
there are a lack of specialised pulmonologists to perform spirometry, as well as a lack of training and
feedback in diagnostic spirometry for general practitioners, both of which are major barriers to spirometry
use [38–41]. Thus, the percentage of undiagnosed patients in primary healthcare settings is estimated to be
very high, both pre- [33, 39] and post-crisis [38, 40, 41]. Notably, the study of SPYRATOS et al. [38] reported
that 52.6% of COPD cases remained undiagnosed.
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Additionally, outdoor and indoor air pollution (such as second-hand smoking) experienced by populations
living in urban areas is associated with the development of COPD. Both contribute substantially to the
global burden of disease [42]. It also appears that outdoor air pollution is a significant environmental
trigger for acute exacerbations of COPD, leading to increasing symptoms, emergency department visits,
hospital admissions and even mortality [43]. In 2015, the proportion of deaths (due to COPD, lung cancer
and lower respiratory infections) attributable to ozone in Greece was estimated to be ⩾2.60 per
100 000 people, among the highest globally [44]. Surprisingly, improvements in overall air quality have
been reported by PARASKEVOPOULOU et al. [45], who took recordings in a 5-year period following the crisis
(May 2008 to April 2013) of the concentrations of major pollutants, such as particles with a 50% cut-off
aerodynamic diameter of 2.5 μm and 10 μm and sulfate, which declined rapidly in urban areas such as
Athens [1, 45]. Low economic and industrial activity during the financial crisis has contributed to this
decrease in air pollution [45]. Improvements in overall air quality are likely to have an important effect on
COPD burden in the future.

Profile of COPD patients in Greece during the crisis
A number of studies have shown that COPD has been more prevalent among smokers, older adults and
males in Greece [31–33, 35]. COPD patients have displayed this profile both pre-crisis and throughout the
crisis period. Tobacco smoking has clearly been shown to be the major environmental risk factor
predisposing to the development of COPD, and a definite link has been established between the two
entities. According to Greek data, 81.3% of COPD patients reported smoking for >15 pack-years [31, 46]
and only 10.2% of COPD patients were classified as never-smokers [35].
As well as smoking intensity, age is also significantly associated with higher COPD prevalence in both
men and women [31]. There is a linear increase in COPD prevalence with patients age [25, 31–33]. The
average age of COPD patients across studies was 71 and 68 years for the pre- [33] and post-crisis period
[35], respectively. Comparably, global estimates have reported that 40% of patients are aged 40–60 years
and 30% are aged >60 years [25].
Both sexes seem to be affected, but with a higher prevalence in males [31–33, 35, 47]. In the pre-crisis
period 73.3% of COPD patients in Greece were reported to be males [31], while the sex-standardised
COPD prevalence was 11.6% for men and 4.8% for women [31]. Analogous results were obtained from a
study conducted in northern Greece, in which the prevalence of COPD in males was shown to be 8.2%
and in females was 2.5% [32]. Likewise during the crisis, MITSIKI et al. [35] estimated that the male to
female ratio in Greece was 2.5:1 and another study conducted in 2010 in Thessaly (central Greece) in 2010
found that women represented 12.5% of COPD patients [33].
Additionally, other sex-related differences in the Greek COPD population were recorded after the onset of
the crisis [36]. Notably, it was highlighted that female patients tended to present at an earlier stage of COPD
and had more comorbidities than male patients [36]. Consistently, it was documented that women had a
1.040-fold higher risk of having a cardiovascular disease than men [48]. Moreover, female patients seemed
to be younger and presented with a less severe stage of disease compared with males (24.6% and 13.3% of
female patients and 17.2% and 22.1% of male patients were classified at Global Initiative for Chronic
Obstructive Lung Disease (GOLD) stage I and IV, respectively), and attended more outpatient visits [36].
Certain patient groups among the Greek population also present with a high vulnerability to COPD
development, including former employees within the shipbuilding industry, for whom COPD prevalence is
∼13% [49].

Socioeconomic status and COPD
Many other factors have been linked to increased risk of COPD development. Adjustment of patients
according to educational level showed lower disease prevalence in the population with a higher educational
level [41, 50]. This is similar to the results from a Danish study, which found that university graduates and
people with ⩾10 years of education presented lower rates of disease compared to those with <10 years of
education [51]. In particular, a significant interplay seems to exist between COPD and socioeconomic
status [52–57]. A significant negative correlation between lung function ( primarily forced expiratory
volume in 1 s and forced vital capacity) and socioeconomic status has been established [54]. A relationship
exists even after adjusting for smoking status, occupational exposure and race [54]. Smoking is associated
with a greater absolute mortality risk due to lung cancer or COPD for individuals in lower socioeconomic
groups [55–58]. Income is inversely associated with COPD treatment initiation [57]. People with low
income are also diagnosed with more severe stages of COPD and are more likely to be hospitalised [58].
Moreover, it was found that low socioeconomic status is a major factor associated with chronic diseases
and negatively affects access to healthcare services [14]. Decreased wages (by 20%) and increased
unemployment (from 9.6% to 26.5%) [1], both consequences of the ongoing international economic
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turmoil, are the main reasons for the difficulties in access to healthcare services [10, 14]. There is little
information concerning the broader term socioeconomic status of patients with COPD in Greece. Only
one study has reported that most COPD patients were retired, had a low educational level and low
monthly income [59]. The majority came from the same social class, as indicated by similarities in their
monthly income, their previous jobs and education level [59].

Respiratory mortality in Greece amid an economic crisis
Early reports from Greece have demonstrated a negative effect of the financial crisis on respiratory health,
resulting in increases in poor self-rated health [60], all-cause mortality [1, 5, 10, 61], outbreaks of
infectious diseases [1, 12], restrictions in access to healthcare [1, 11, 12, 60, 62] and mortality due to
adverse events during medical treatment [61]. In terms of the number of years of life lost due to
premature death in Greece, international reports found that from 2010 to 2015 COPD rose from the
seventh to the fifth leading cause of premature death. In 2015, COPD was associated with 241.4 years of
life lost among 100 000 individuals (all sexes), which was, however, considerably lower than the national
average [63]. Additionally, a recent Greek study has reported that mortality from respiratory diseases has
declined during the crisis, in contrast with its increasing trend before 2009 [1] (with the exception of 2015,
which showed an increase in all-cause mortality [1]). Standardised mortality from all diseases of the
respiratory system has decreased at an average rate of 3.2% per year during the crisis (97.1 per 100 000 in
2009 and 84.9 per 100 000 in 2013), in contrast to an average annual increase of 3.3% in the pre-crisis
period (75.7 per 100 000 in 2001 and 97.1 per 100 000 in 2009) [1]. The sharp decline in mortality from
respiratory diseases observed until 2013 could be interpreted as an early sign of smoking reduction [1] and
increased physical activity levels [1]. However, the increase of respiratory mortality in 2015 indicated that
factors influencing respiratory mortality may be more complex [1]. Analogous results have been obtained
previously by TAPIA GRANADOS and IONIDES [64], who reported that all-cause and respiratory mortality
reductions in 2007–2010 were considerably larger than in 2004–2007. On the basis of the generalised
European experience of the past 20 years, recessions, on average, have a beneficial short-term effect on the
mortality of the adult population [64]. However, conflicting studies have indicated that economic
downturns are historically associated with increases in mortality, mainly attributable to psychosocial stress
due to unemployment [65] or intentional violence [6].

Primary prevention of COPD in the years of economic crisis
COPD is becoming the scourge of modern society. Therefore, it is essential to develop efficient methods
for primary prevention, early diagnosis and access to treatment in order to limit stage progression and
disease exacerbations. Despite the significance of the aforementioned goals, their implementation in the
Greek healthcare system in the case of COPD has not been satisfactory during the current turmoil.
Regarding the primary prevention of COPD, the main preventive measures are smoking avoidance and
cessation. However, Greece is a leading tobacco-producing country in the context of the EU. It had the
highest rate of tobacco consumption in the EU in 2010 [66, 67], at 2458 cigarettes per capita [67]. In
subsequent nationwide studies the prevalence of smoking was estimated to be 42.6%, 41%, 38.1% and
38.2% in 2008, 2010, 2011 and 2013, respectively [46, 67, 68]. Similarly, according to estimates of the
European Commission for 2015, approximately three-quarters of daily Greek smokers revealed high
smoking frequency (>15 cigarettes per day), while 24.8% of daily Greek smokers reported smoking
⩾25 cigarettes per day [48, 67]. A recently published study has estimated that the prevalence of current
smoking in Greece among women (25.7%) is by far the highest among all European countries [67, 69] and
considerably higher among the youngest age groups [67, 70]. Specifically, the prevalence of smoking was
quite low among the population aged ⩾65 years before the crisis and this has not changed in recent years
[1]. Furthermore, according to a study conducted in the midst of the crisis, the prevalence of current
smoking was found to increase with higher levels of education, especially in women, which is in contrast
to the patterns of smoking in the West [67, 71]. It is well known that in the western social context
smoking is more prevalent among individuals with lower education [67, 71]. The data from RACHIOTIS
et al. [67] supported the findings that in western countries lower educated people smoked more than
higher educated people. The data obtained by CAVELAARS et al. [71] documented that the highest odds
ratios among less educated younger men were observed in Norway, Sweden, France and Great Britain,
whereas among less educated older men the highest odds ratios were observed in Great Britain and
Norway. Furthermore, this finding cannot explain the higher reported prevalence rates of COPD in lower
educational levels [42, 50, 51, 59]. Thus, tobacco prevention strategies should mainly target these smoking
groups [67]. Generally, a shift towards less healthy behaviour was noticeable after the economic crisis, as
has been observed in two recent Greek studies [72, 73].
On the contrary, other data has documented that, in Greece, tobacco consumption has declined sharply [1,
46, 48, 50, 68]. Specifically, the studies show that the prevalence of smoking declined from 42% to 38%
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with 540 000 fewer adult smokers in 2015 compared to 2008 [1, 50, 68], and annual cigarette consumption
per capita decreased by 37.5% between 2009 and 2014, dropping from 3.164 to 1.979 cigarettes, a change
mostly achieved within the first couple of years [1, 46, 50, 68]. Therefore, the overall population exposure
to smoking during the crisis is likely to be much lower than previously reported, despite poor enforcement
of tobacco control measures by successive Greek governments [1, 68]. The conflicting data on this issue
highlight subject matter for further investigation in Greece.
But what is generally known regarding smoking behaviour during economic strain? The literature
regarding this topic is an assortment of opposing data. It is supported historically that economic
downturns are associated with higher rates of morbidity, all-cause mortality and poorer health status [3, 6–
8, 74–79]. The association between economic turmoil as a destructive health promoter that leads to high
cigarette smoking rates is a matter of debate [3, 6–8, 10, 74–79]. Economic collapse, through a detrimental
impact on the employment sector, by lowering lower-paid employees’ wages and increasing
unemployment, may lead to a shift towards less healthy lifestyle choices such as smoking [74–79]. It has
been found that there is a noticeable decline in the happiness levels in countries that are hit hard by
recession, so a sovereign debt crisis may affect smoking behaviour [74–79]. Smokers may be citing an
increase in perceived stress to justify their relapse or failure to quit, and they are unable to quit their
ongoing behaviour because of the offsetting increase in stress, thus falling into a vicious circle [74–79].
However, other studies have reported that economic recession is associated with a decline in the
prevalence of cigarette smoking [1] and that a crisis may be health promoting [68, 80–82]. The effects on
smoking behaviour appear to be largely influenced by price increases [1]. Reduced disposable income has
been the main driver of this decline potentially leading to a significant long-term health gain [1], as it has
transformed cigarettes into luxury goods [1, 81]. Additional research in that direction actually characterises
cigarette smoking as a cause of stress and, furthermore, smoking cessation as a valuable way to break the
stress cycle [80–83]. Finally, a former smoker who experiences a drop in income may be less tempted to
start smoking again because of the reduced affordability of cigarettes [84, 85].
It has been reported that even a brief 3-min period of counselling urging a smoker to quit can be effective
and should be conducted by a healthcare provider, as a minimum [36, 86, 87]. Smoking cessation
counselling in primary care accounts for 9% of patients with COPD quitting smoking; however, if no
intervention takes place this decreases to 4% [36, 87]. Furthermore, regarding smoking cessation, a notable
difference is found when looking at the education level of smokers. Those with the lowest educational level
( primary or less) have the highest percentage of quitting (61.0%) [50]. However, recently published work
has reported that the majority of patients are still smoking at the time of diagnosis and 30–50% of COPD
patients keep smoking after diagnosis [87].
Moreover, Greece is among 10 countries in the World Health Organization European Region to have
introduced comprehensive policies for smoke-free public areas [46]. At the same time, findings show that
exposure to smoking in public places remained very high during the crisis [46]. Implementation of existing
smoke-free legislation has been inconsistent and the majority of the population is regularly exposed to
second-hand smoke [46]. It is noteworthy that more than nine out of 10 individuals are exposed to
second-hand smoke when visiting bars/nightclubs, more than seven out of 10 are exposed when visiting
restaurants [67], and more than half of those who work indoors are exposed [46, 88]. In total, 90% of the
Greek population is exposed to tobacco smoke (current smoking and second-hand smoke) [67].

Secondary prevention of COPD in the years of economic crisis
Secondary prevention aims to detect airway obstruction when it is still relatively mild and treatable
[89]. Studies focusing on Greek primary healthcare settings reveal that COPD is mainly undiagnosed
[33, 38–41, 90]. Ideally, approaches to achieve the goal of early diagnosis in COPD need a major
overhaul, and a culture change is required in primary-care settings. For this reason, a higher index of
suspicion, as well as wider use of spirometry for diagnosis, are proposed [33, 38–41, 89–91]. A study
conducted at the beginning of the economic recession revealed major shortages in rural primary
healthcare equipment; only 4.6% of rural doctors had spirometers available for clinical use [91].
Moreover, Greece has high variability in the distribution of pulmonologists, and therefore significantly
different rates may be observed among regions, independent of population risk factors [35].
Interestingly, a positive correlation has been reported between COPD diagnosis and private care
settings [35], probably due to the lack of equipment and/or specialised pulmonologists in the Greek
public healthcare system [92]. In 2011 there were reports of a 40% reduction in public hospital
budgets, while between 2009 and 2014 total health expenditure fell from 10.1% of the gross domestic
product to 6%, a decrease of >25% [92–95].
Crucially, an alarming pattern emerges from the comparison of COPD prevalence in the insured
population and general population estimates. The use of data from EOPYY (National Organization for

https://doi.org/10.1183/16000617.0106-2017

5

COPD BURDEN | O.S. KOTSIOU ET AL.

Healthcare Services Provision) revealed 174 357 patients on COPD treatment, compared to the total
number of almost 9.9 million who were reported to be insured in 2011 [13, 96, 97]. It is worth mentioning
that 2 million patients were thereafter excluded from public insurance and, thus, could not access
mainstream healthcare services. This fact has important clinical implications regarding non-diagnosis and
no treatment of COPD [11–13, 96, 97].

Tertiary prevention of COPD in the years of economic crisis
Tertiary prevention is paramount to monitor and manage symptoms with proper treatment, prevent
relapse, and promote health and functioning in patients with COPD. Thus, in the vulnerable
post-diagnosis phase, aftercare and follow-up aim to stabilise treatment effects and prevent relapse or
re-admission. Barriers to healthcare access have 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 5 years, with 12.2% of respondents citing cost as the main reason for not receiving treatment or
diagnostic tests [14, 15, 95]. Furthermore, from 2009 onwards, public pharmaceutical expenditure followed
a downward trend, from approximately €5.3 billion in 2009 to approximately €2 billion in 2014, notably
by cutting the prices paid for drugs and promoting the increased use of generics [14, 93–95]. At the same
time, average out-of-pocket expenditure almost doubled between 2010 and 2015, mostly attributed to
increased cost-sharing rates for prescription drugs and healthcare services, either as user fees for public
services or increasing use of private services [14, 93–95]. This suggests that unmet healthcare needs
increased after the enactment of austerity measures in Greece, mainly due to patients’ difficulty in covering
the costs of medical care [98].

Treatment adherence during crisis
One of the most important issues facing Greek society is the poor adherence of both physicians and
patients to COPD treatment. Over the past few years it has been demonstrated that clinical practitioners
deviate significantly from GOLD guidelines for COPD management [99, 100]. Recent studies have shown
overtreatment in the early stages of COPD, with only approximately half of patients treated according to
GOLD guidelines [35, 38, 99, 100]. The combination of long-acting β-agonists/inhaled corticosteroids has
the highest prescription rates and absorbs most of the pharmaceutical expenditure for COPD [99, 100].
Moreover, a cumulative 44.8% of patients are treated with triple COPD treatment [99, 100]. In other
words, adherence to treatment differs from expected in all grades, in most cases [37, 99, 100].
With regard to COPD patients’ treatment adherence, high rates of non-compliance have been
documented, as the majority lower the doses of their medication because they are struggling to afford the
cost [13, 39, 41, 100–102], while 46% of patients forget or consciously stop medicating properly [13, 39,
41, 100–102]. Remarkably, despite the fact that health seems to be the last expenditure category for which
chronic patients would be willing to decrease spending, one in five patients are forced to reduce spending
for their health conditions [102]. More convincingly, according to SKROUMPELOS et al. [102], patients with
COPD report a significant decrease in spending for physician visits (17.5%), examinations (14.7%) and
COPD drugs (5.8%) during the crisis.
During the last decade, state-funded pensions have suffered major reductions, while public insurance has
increased patients’ co-payment percentages from 10% to 25% for prescribed medication [9, 11, 13]. Taking
into consideration that the majority are current veteran retirees [103] also suffering from other
comorbidities [11], medication for chronic conditions such as COPD has become inaccessible for many
patients [11, 13, 86, 103]. The mean annual cost of treatment for each stable COPD patient has been
estimated to be €952.92, of which €239.91 has been paid by the patients [13]. The pharmacological cost of
treatment for COPD patients seems to be considerable in all disease stages [13, 104], leading to insufficient
treatment [87]. Thus, the health of the Greek population is exposed to further risks [87]. Patients omitting
taking their drugs were found to have 11.5% more exacerbations and 14.1% more hospitalisations
annually, and they were more likely to be admitted to an intensive care unit (ICU) [41]. Another
phenomenon is the challenge of changing prescribed drugs to generics, otherwise patients have to bear the
cost on their own [13, 87, 95, 102, 105]. Hence, serious adverse events lead to higher costs due to disease
complications [13, 106, 107]. However, MITSIKI et al. [35] have reported that newly diagnosed COPD cases
present a better compliance to treatment than the known COPD group.
Moreover, having a caregiver at home, which is common practice in Greece, may also improve treatment
adherence [87]. Informal caregiving is the major type of home care, with nonfamily members playing a
significant role [87]. According to a recent study, carers frequently report that they are unprepared to
undertake a proper caring role as they do not initially realise the nature of COPD and its long-term
implications [87]. Therefore, a well-planned multidisciplinary cooperation between healthcare professionals
and caregivers is more than necessary [87].
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Economic burden of COPD exacerbations during the Greek crisis
Disease progression is variable, but acute exacerbations of COPD are debilitating, often trigger hospital
admission with major economic consequences, and hasten a progressive decline in pulmonary function
[108]. Currently, it has been supported that about half of COPD exacerbations constitute severe
exacerbations [13, 106], which poses a significant economic burden on society. More specifically, nowadays
it is estimated that per severe exacerbation €1711 will be spent and only €621 will be reimbursed by social
security funds [106]. Additionally, the cost has been shown to increase in a linear fashion in the case of
advanced disease (GOLD grades A–D) [41, 106]. Recently it was estimated that the mean cost of an
exacerbation for Stage IV patients is approximately €2600, while for patients at Stages I, II and III it is
approximately €1400 [99, 106, 107]. Combination therapies, as well as the cost of comorbidity-associated
management, are the reasons for the large increase in medication expense in this group of patients [106,
107]. Another study estimated the annual per-patient direct costs (including the cost of exacerbations,
hospitalisation and pharmaceutical treatment) of COPD to be €2810, 54% of which reflected the
management of exacerbations [109]. When indirect (work loss days per year and other productivity losses)
and patient time costs were added to direct costs, the total annual burden of COPD in Greece rose sharply
to €4730 per patient [109].

Economic burden of COPD hospitalisations in times of austerity
The economic burden of the disease increases not only with increasing disease severity and exacerbations,
but is also substantially augmented by hospitalisations and especially admissions to ICUs [41, 102]. Greek
data during the crisis show that almost half of patients with moderate-to-severe exacerbations required
hospitalisation [106, 107]. Furthermore, unregulated self-medication increases the risk of complications,
exacerbations and hospitalisation [106, 107].
It has been found that patients with GOLD Stage IV have five-fold higher than expected hospitalisations
and nearly three-fold higher risk of admission to the ICU compared to Stage I patients [41]. Mean
hospitalisation cost per COPD patient increases slightly with severity of disease [108]. Importantly, a cost
ranging from €863 to €1446 has been estimated just for hospitalisation due to exacerbation, while the
average cost per exacerbation, weighted with the probability of requiring hospitalisation in an ICU, has
been estimated to be €209 [108].
Consequently, the number of comorbidities is also a determinant factor for more hospitalisations and
length for stay. Notably, data showed that patients with at least four comorbidities are 78.5% more likely to
have an exacerbation, have 3.2 times more hospitalisations annually, and spend 12.8% more days in
hospital compared with patients with no comorbidities [41]. The same group of patients had 5.5 times
higher odds of being admitted into an ICU, and when that happened they spent more days there than
patients without comorbidities [41].

Conclusions
COPD affects humanity with significant economic impact. Countries that are devoid of financial resources
face particular challenges in dealing with the disease. The majority of the related literature, concentrating
on Greece as a noteworthy case study, demonstrates how economic crisis and austerity measures can affect
COPD burden, quality of care and patients’ outcomes. In all levels of the healthcare system, economic
restrictions have reduced the capacity to prevent, diagnose and treat COPD. In the fight against the
disease, it is critical to monitor its burden regarding economic crisis in order to secure that the optimal
distribution of state funding will adapt to current health needs.
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