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Abstract

Background: The Great Recession, starting in 2008, was characterized by an overall reduction in living standards.
This pushed several governments across Europe to restrict expenditures, also in the area of healthcare. These
austerity measures are known to have affected access to healthcare, probably unevenly among social groups. This
study examines the unequal effects of retrenchment in healthcare expenditures on access to medical care for
different income groups across European countries.

Method: Using data of two waves (2008 and 2014) of the European Union Statistics of Income and Living
Conditions survey (EU-SILC), a difference-in-differences (DD) approach was used to analyse the overall change in
unmet medical needs over time within and between countries. By adding another interaction, the differences in
the effects between income quintiles (difference-in-difference-in-differences: DDD) were estimated. To do so,
comparisons between two pairs of a treatment and a control case were made: Iceland versus Sweden, and Ireland
versus the United Kingdom. These comparisons are made between countries with recessions equal in magnitude,
but with different levels of healthcare cuts. This strategy allows isolating the effect of cuts, net of the severity of the
recession.

Results: The DD-estimates show a higher increase of unmet medical needs during the Great Recession in the
treatment cases (Iceland vs. Sweden: + 3.24 pp.; Ireland vs. the United Kingdom: + 1.15 pp). The DDD-estimates
show different results over the two models. In Iceland, the lowest income groups had a higher increase in unmet
medical needs. This was not the case in Ireland, where middle-class groups saw their access to healthcare
deteriorate more.

Conclusion: Restrictions on health expenditures during the Great Recession caused an increase in self-reported
unmet medical needs. The burden of these effects is not equally distributed; in some cases, the lower-income
groups suffer most. The case of Ireland, nevertheless, shows that certain policy measures may relatively spare lower-
income groups while affecting middle-class income groups more. These results bring in evidence that policies can
reduce and even overshoot the general effect of income inequalities on access to healthcare.
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Background
One can expect that recessions do not only affect the liv-
ing standard of populations, but also their access to
healthcare. This expected effect may be due to the wel-
fare loss of the population, but also to austerity measures
taken by the government. The latter is the focus of this
contribution. In particular, we expect that these effects
are different between income-groups. This article studies
whether a reduction in health expenditures affects access
to healthcare differently between income-groups. To do
so we compare the effect of budget cuts in different
countries on different income groups. Because the
budget cuts often follow from the severity of the crisis,
we select comparisons between similar countries who
suffered at the same level through the Great Recession,
but who responded differently in the retrenchment of
the public health budgets. This strategy allows docu-
menting whether the effects of budget cuts in healthcare
are different between income groups, isolated from the
overall effect of the recession. Although several studies
document the effect of the Great Recession on unmet
medical needs (UMN), none of these disentangle the re-
cession effects as such from the real reduction in health
expenditures.
The member states of the World Health Organization

committed in 2005 to develop a healthcare system that
gives access to healthcare to all people and protects
them from financial hardship [1]. This commitment may
have contributed to the development of universal cover-
age in almost all European countries. Despite this uni-
versal coverage, a considerable proportion of the citizens
experience difficulties in taking up medical care, espe-
cially because of financial reasons. Moreover, these diffi-
culties are more common in certain social groups,
contributing to inequity in healthcare [2].
In 2008 Europe was hit by an economic crisis called

the “Great Recession” because of its great impact on pol-
ities and people. It was characterised by the deepest and
longest recession after the Great Depression in the
1930s [3]. In many countries, especially in Europe, this
Great Recession forced governments to introduce aus-
terity measures in different fields, also in healthcare, due
to the increasing deficits in government budgets [4]. Pre-
vious research found that public spending on healthcare
in Europe tended to fall when there is pressure for cuts
in public spending, and this often at a faster pace than
other types of government expenditure [5]. As a result, a
slower real annual growth rate in per capita health ex-
penditures was noted in the period during and after the
crisis in most OECD countries [6]. This was part of an
attempt to keep the budget in balance [4, 7]. These re-
ductions in health expenditures often increased out-of-
pocket payments (OOP) [4]. The combination with a de-
cline of the purchasing power in many countries, due to

soaring unemployment and decreasing wages, made it
more difficult for citizens to pay for the rising OOP for
medical care [8]. This is expected to affect access to
healthcare, measured by an increase of UMN [9].
The relationship between the average annual change

in gross domestic product (GDP) and average annual
change in health expenditures across countries in the
European Union, Iceland, Norway, and Switzerland over
the period 2008–2014 is presented in Fig. 1. Overall, the
figure illustrates the strong correlation between the se-
verity of the recession and the public health budget
trend (r = 0.603; p < 0.001).
At the same time, it is clear that it still is possible to

find countries where the average annual change in GDP
was almost the same, while there were strong differences
in terms of average annual change in health expendi-
tures. Even more so, some pairs of countries are quite
similar in terms of socio-economic structures and insti-
tutions, welfare, and even welfare state institutions. The
nominal average annual change in GDP over the period
2008–2014 in Sweden (SE) and Iceland (IE) was respect-
ively 1.52% and 0.77%, while the average annual change in
health expenditures varied much more (SE: 5.43%; IS: −
0.69%). Similarly, the average annual change in GDP
over the period 2008–2014 in the United Kingdom
(UK) and the Republic of Ireland (IR) was quite close
(UK: 1.66%; IR: 2.09%). The difference between the two
countries was that the United Kingdom safeguarded its
healthcare spending trends during the crisis, whereas
Ireland reduced its health expenditures. In the United
Kingdom, the real average annual growth of health ex-
penditure was 3.94% during the period 2008–2014,
while it slowed down considerably in Ireland during the
same period (0.63%). We aim to isolate the effect of
budgetary retrenchment from the severity of the reces-
sion. Therefore, it is crucial to learn that at least two
pairs of countries exist that are similar in the severity
of the recession, and in many other institutional, socio-
economic, historical, and geographical aspects.
In parallel with the variation in changes in healthcare

spending, the areas in which healthcare policies have
been implemented after the Great Recession differ
greatly from country to country. Mladovsky et al. [4] cat-
egorized the policy measures implemented in the health-
care sector in response to the economic crisis into three
groups: policies intended (a) to change the level of con-
tributions for publicly financed healthcare, (b) to affect
the volume and quality of publicly financed healthcare
and (c) to affect the costs of publicly financed healthcare
(see Table 1).
First, some policies intend to change the level of con-

tributions for publicly financed healthcare. Some coun-
tries made cutbacks in the provision of healthcare
services, others increased employee contribution rates
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Fig. 1 Average annual change in GDP and government health expenditures across countries, 2008–2014. Source: own representation of the
OECD Economic References database [10] and Health expenditure and financing database [11]. Average annual change in GDP as a percentage
of average annual change between 2008 and 2014 in per capita, PPP, and Average annual change in health expenditure as a percentage of
average annual change between 2008 and 2014 in per capita, current prices, current PPP

Table 1 Implemented policy measure as a response to the Great Recession

Policy measure Country

Changing the level of contributions for publicly financed healthcare

Cutbacks IS, IR, IT, GR, PT, ES

Increasing employee contribution rates GR, PT, SI

Increasing or introducing user charges IR, CH, CZ, DE, ES, FR, GR, IT, LV, NL, PT, SI

Expanding benefits, targeting low-income groups IR, AT, FR, IT

Affecting the volume and quality of publicly financed healthcare

Changing the scope of coverage IR,EE,, NL, PT

Changing in the population of coverage IR

Affecting the costs of publicly financed healthcare

Reducing the salaries of health professionals IS, IR, UK, DE, FR, GR, LI, PT, SI.

Changing in provider infrastructure and capital investment IS, IR, DE, GR, GR, LI, LV,NL, PT, SI

Centralization of the healthcare organisations (merging hospitals) IS, DE, GR, LV, PT, SI

Reducing the tariffs paid to providers IR, EE, SI

Sources: own representation of Mladovsky, P., et al. [4]
AT Austria, CH Switzerland, CZ Czech Republic, DE Denmark, EE Estonia, ES Spain, FR France, GR Greece, IR Ireland, IS Iceland, LI Lithuania, LV Latvia, NL the
Netherlands, PT Portugal, SI Slovenia, UK United Kingdom
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(either for the general public or for specific population
subgroups), and others increased or introduced user
charges for health services. Further, some countries re-
ported expanding benefits, targeting low-income groups.
These are important policy measures, because user
charges play an important role in the threshold for
healthcare access, both for low-value care and for high-
value care (which is cost-effective). Chaupain-Guillot
and Guillot [2] report a positive relationship between
the height of UMN and the height of OOP citizens are
to pay. Rice et al. [12] also found a link between the level
of OOP expenditures and the non-take-up of healthcare
when it was considered necessary due to the high costs.
They specified that not only the height of the OOP was
crucial, but also what citizens were accustomed to pay-
ing. Forgoing medical care because of rising OOP is
more likely to occur among lower-income individuals
[13–16]. This is consistent with the expectation that the
relative burden of OOP decreases with the income,
resulting in more inequity in access to healthcare.
Second, although some countries modified the coverage

scope, they usually left population coverage untouched.
Ireland was the only country where changes in population
coverage took place for wealthy individuals over the age of
70. Although the population coverage did not change in
Greece during the crisis, the rate of uninsured citizens in-
creased, because citizens lost their coverage after 2 years
of unemployment until 2014. While a ‘Poverty Booklet’
gave the long-term unemployed, who lived on low bene-
fits, coverage for limited health services until 2006, there
was no insurance for them between 2006 and 2014. In
June 2014, a new measure gave the uninsured people
coverage for prescribed pharmaceuticals and services in
emergency departments in public hospitals, as well as for
non-emergency hospital care under well-defined condi-
tions [17].
Last, there were also policies intended to affect the

costs of publicly financed healthcare. These included the
reduction of the salaries of health professionals, as well
as changes in provider infrastructure and capital invest-
ment. Some countries reorganised the healthcare sector,
resulting in centralisation through hospitals merging. Al-
though this centralisation may increase efficiency, it may
also have an impact on the accessibility of healthcare.
It can be expected that policy measures, both budget

cuts and other measures taken during the Great Reces-
sion in Europe have an impact on the accessibility of
healthcare. Although several studies report a significant
increase in unmet medical needs (UMN), none of these
studies made use of a measure of the real reduction in
health expenditures [18–22]. Some of them just analysed
the evolution in one country by using measurements of
UMN before and during the economic crisis [20–22].
Others used the change of GDP and the country’s

income inequality to compare the different evolution of
UMN during the Great Recession between countries
[18].
Also, some of these previous studies allocated the citi-

zens into different groups and reported a differential ef-
fect between these groups [18, 20–22]. Elstad [18], who
studied the effect of the Great Recession on access to
healthcare in all EU-members, categorized people by
using the level of income as well as the overall health
condition. He documented a stronger increase in UMN
in the group he defined as disadvantaged. The other
three studies focused just on one country. In Greece,
Zavras et al. [22] also used income groups and saw a
more marked increase in UMN in the lower-income
groups. In contrast, Schneider and Devitt [21] studied
the Irish case and reported a higher increase of UMN in
the two highest income quartiles. Legido-Quigley et al.
[20] allocated the Portuguese people by their employ-
ment status and found a greater increase in UMN in the
employed than in the unemployed. It can be expected
that a differential effect of public expenditures on UMN
for distinct income groups is contingent on the policy
decisions taken. Scientific attention to the effects of
budget cuts on healthcare takeup is important because
the underconsumption of healthcare when it is needed
can lead to a further deterioration of health [23, 24], and
avoidable hospital admissions in the medium term.
These negative effects do not only affect life expectancy
and the quality of life, but they may also increase the net
costs in the longer term [25].
This article aims to study whether a reduction in

health expenditures affects access to healthcare differ-
ently between income-groups.
Using a difference-in-difference-in-differences (DDD)

approach enables us to investigate the extent to which
budget cuts affect income groups differentially. Overall,
recessions imply a decrease in living standards, which
affect their access to healthcare because of the in-
creased relative weight of OOP in households’ budgets.
This direct effect is not our central research question,
as this effect has been documented quite well in the
existing literature. Our research question looks at the
indirect impact of the recession, through the ensuing
healthcare budget retrenchment. Our central research
question is as to whether the latter affects lower-
income groups harder than middle-class and high-
income groups.
The results of this study can inform policymakers in

their decisions on how to deal with future challenges
that require cuts in public spending while avoiding the
increase of unequal barriers to healthcare, which facili-
tate health inequity. Thus, it may help to avoid or limit
large increases in UMN, or at the very least to reduce in-
equitable effects for low-income groups.
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Methods
Data
This study uses individual and household data from the
European Union Statistics on Income and Living Condi-
tions program (EU-SILC). The EU-SILC is a harmonized
representative population survey on living standards, in-
come, and social inclusion [26]. The survey is conducted
each year in the EU countries as well as in Iceland,
Norway, and Switzerland. Since the Great Recession
started in 2008 with most of the policy measures imple-
mented in 2008–2014, this study builds on the data of
the 2008 and the 2014 data waves. This allows us to esti-
mate the impact of the measures introduced.
In the survey, the respondents were asked if they needed

medical care but were unable to take it up during the past
12months. This indicator, “unmet medical needs”
(UMN), can be used as a proxy for experienced barriers in
access to care. This approach has been adopted in a large
number of previous studies [18–20, 27, 28].
Additionally, respondents are asked about the reason for

not taking up medical care, choosing between eight op-
tions: could not afford care, waiting times, lack of time,
travel distance, fear, wait and see, lack of knowledge, or
others. A binary outcome variable was constructed indi-
cating the presence of UMN because of cost-related rea-
sons (direct costs, waiting lists, or travel distance). This
variable, also used in previous research [18, 28], is likely to
reflect difficulties in access to medical care due to situa-
tions associated with an economic crisis, such as budget
cuts, an insufficient supply of healthcare, higher co-
payments, and lack of household economic resources. In-
come groups were created based on the equivalized in-
come; it is the total income of a household, after tax and
other deductions, divided by the equivalized household
size. The equivalized household size is based on the modi-
fied equivalence scale created by the Organisation for Eco-
nomic Cooperation and Development (OECD). By doing
so, the real living standards of households, net of their size
or composition, were used for the analyses.

Design
To identify whether the impact of budget cuts in the
healthcare sector on access to care is different between
income-groups, we developed a difference-in-difference-
in-differences (DDD) styled regression approach. This
regression model adds an extra level to the difference-
in-differences (DD) design. The DD is widely used in
public health research and policy evaluation, where data
are available from different groups, countries, or regions
at different times [29]. The technique allows us to esti-
mate effects by comparing a change over time in a
treated group (the first difference) with the difference
over the same period in a control group (second differ-
ence). The difference between the difference in the

treated group (the first difference) and the difference in
the control group (the second difference) is the
difference-in-differences [30, 31]. The addition of an
extra interaction term, namely income-group (the third
difference), in the DDD allows us to estimate, not only
the different changes between countries over time but
more specifically whether the effects are different be-
tween income-groups.
The proportion of participants who reported UMN

due to a lack of means in 2008 is compared with the
same proportion in 2014 in the treated country. This
difference is compared with the equivalent change in
the proportion of participants who experienced UMN
due to a lack of means in 2008 and 2014 in the con-
trol country. To estimate these differences under the
control of control variables, we use linear regressions.
One definite advantage of linear regressions is that
they allow a comparison of coefficients between dif-
ferent regression estimates. This is the most import-
ant reason why we choose these models and not logit
or probit regressions, where the comparison between
different regression estimates is problematic [32]. Pre-
vious research shows that the use of linear probability
models is legitimate, as long as the problem of het-
eroscedasticity is tackled [33]. For this purpose, we
estimate cluster-robust standard errors clustered at
the level of countries within years.
With this DDD-technique a natural experiment is set

up comparing European countries that responded dif-
ferently in their spending on healthcare, while they suf-
fered from the same recession in order of magnitude.
The selection of countries is based on both quantitative
(minimizing the difference in change in GDP, maximiz-
ing the difference in health expenditure evolution for
the period 2008–2014) and qualitative (the type of mea-
sures) elements, which were described above (Fig. 1
and Table 1). On top of that, we were able to select
pairs that are quite similar in terms of welfare state
provisions and the overall institutional and policy-
related functioning of the countries. The selection re-
sults in 2 comparisons:

1. Treatment: Ireland – control: United Kingdom
2. Treatment: Iceland – control: Sweden

In the two cases, the change in GDP is quite similar
between the compared countries, while there is a strong
difference in terms of change in health expenditures (see
Fig. 1). This allows analysing the impact of budget cuts,
isolated from the effects of the Great Recession. In the
natural experiment, the cases do not only differ from
one another in health expenditure trends but also in a
qualitative way: measures taken in Ireland provided
greater protection for the lowest income groups [4].
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To estimate whether retrenchment in healthcare af-
fects the access to care differentially according to the
income-group, a DDD is set up.
The regression equation of the DDD is:

Y ¼ β̂0 þ β̂1:countryþ β̂2:timeþ β̂3:income

þ β̂4:country:timeþ β̂5:country:income

þ β̂6:time:incomeþ β̂7:country:time:income

þ β̂8:control þ e

We compare pairs of countries between the years 2008
and 2014. Therefore, country and time are dummy vari-
ables, indicating whether the observation was in a
treated country, post-treatment (in 2014). The equiva-
lized income-groups are divided into quintiles, to analyse
the difference between the first quintile (the 20% of the
population with the lowest income) with the other
groups. This allows us to discover potential non-linear
effects, especially to test whether the middles class has
evolved differently from the lowest or higher-income

quintiles. The interaction term β̂7 (country*time*income)
is of central interest. It reflects the degree to which the
change in access to healthcare has increased or de-
creased in the period 2008–2014 in the different income
quintiles compared to the first income quintile. We in-
clude a vector of control variables, inspired by earlier re-
search investigating access to healthcare [18–20, 34].
Control variables in the model are age, gender, marital
status, urbanization, basic activity, general health, suffer-
ing from a chronic illness, and limitations because of
health status.
DD(D) techniques start from an equal trends assump-

tion, namely that in the absence of the treatment (in our
design: the budget cuts in healthcare), the trends be-
tween the two groups would have evolved parallel to one
another [30]. Because it is not possible to observe the
counterfactual in the real world, one often checks
whether the trends were parallel in a period before the
treatment. Unfortunately, the EU-SILC has not run long
enough to test the parallel trends assumption in a pre-
treatment period. We developed several other tests and
arguments that support the plausibility of equal trends.
First, some scholars have recently argued estimations

become more plausible if the cases are similar in levels
before the treatment [35]. This indeed seems to be the
case in our two pairs. In Sweden (2.4%) and Iceland
(1.6%), the reported prevalence of UMN is not that far
apart, and the difference is opposite to the post-
treatment situation: access to healthcare in Iceland, as
measured by UMN, is better before the budget cuts, and
worse after. In our main comparison between Ireland
(1.7%) and the United Kingdom (1.1%), the pre-
treatment differences are particularly small.

The second argument supporting the parallel trends
assumption is that, before 2008, EU countries invested
in the coordination of health policies through the Open
Method of Coordination. This favoured EU-policy in
healthcare and other social policy domains, agreed upon
in 2000, started to bear some fruit. Scholars seem to
argue that the OMC helped to counterbalance potential
divergence in policy [36, 37] which would be some re-
assurance of parallel trends.
Finally, we test an alternative empirical strategy that

has been proposed. We tested the equal trends assump-
tion by repeating the analysis on cases that are evenly
treated. We, therefore, replicated the regressions for the
treated countries (Iceland and Ireland) with a country
where both the change in GDP and the change in health
expenditures are close to the treated country (Iceland –
Portugal, and Ireland – Portugal).
All analyses are conducted in Stata/15.

Results
Descriptive analysis
The descriptive analysis of the control variables used in
this study can be found in Additional file 1. The results
are shown separately for each treatment and control
country (Iceland, Sweden, Ireland, the United Kingdom,
and Portugal) for both years 2008 and 2014. Table 2
shows the results of the descriptive analysis of the vari-
able of interest, UMN due to causes related to an eco-
nomic crisis, respectively for 2008 and 2014, separate for
each country. In 2008 the highest amount of UMN was
reported in Sweden (2,4%), while in 2014 in Sweden (1,
4%) the lowest amount of UMN was found. In 2014 the
highest amount of UMN was reported in Iceland (4,4%).

Regression analysis
To estimate the effect of budget cuts in healthcare on
the accessibility of care in general a difference-in-
differences approach was used. Since this is not the main
interest of this paper, the results are presented only
briefly. In both cases (Iceland compared with Sweden
and Ireland compared with the United Kingdom), the
UMN increase more in the country that introduced
budget cuts in healthcare compared with the countries
that did not. In Iceland, the UMN increased more com-
pared to Sweden (3.24 pp), as well as in Ireland com-
pared with the United Kingdom (1.15 pp). The output of
the DD is found in Additional file 2.
The core analyses of this paper are the difference-in-

difference-in-differences estimations. The DDD tests the
impact of reducing health expenditures on access to
healthcare in depth. The overall effect of a differential
impact of income on UMN, was first estimated by add-
ing equivalized income to the regression as a continuous
variable. These results are found in Additional file 2.
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Table 3 presents only the results of the DDD-test where
the equivalized income is separated into income quin-
tiles and analyzed categorically. Hereby, the second,
third, fourth, and fifth income quintiles are compared to
the lowest income quintile. This approach allows discov-
ering potential non-linear effects. A significant negative
effect is found in Iceland for all income quintiles com-
pared to income quintile 1. The threshold for access to
healthcare (UMN) thus increases less for those in a
higher income quintile. The increase of UMN in Iceland
is similar in quintiles 2, 3, and 4 (respectively: − 1.96 pp.;
− 1.62 pp.; − 1.83 pp), while the difference in trend is
even much more marked in quintile 5 (− 3.51 pp). The
results are quite different in Ireland, where UMN in-
creases more in income quintiles 2, 3, and 4 compared
to the lowest income group. In income quintile 3 the
highest increase in UMN is found compared to income

quintile 1 (1.60 pp) over the period 2008–2014. To test
the significance of this difference between the income
quintiles a chi2 tests were carried out. For each year, a
separate chi2 test was carried out per quintile, using
quintile 1 as a reference. This means that 4 chi2 tests
were performed per year (quintile 1–2, quintile 1–3,
quintile 1–4, and quintile 1–5). In 2008, no significant
relationship was found between the income quintile and
reporting UMN except from the test with quintiles 1
and 5 (people in quintile 5 were significantly less likely
to report UMN than those in quintile 1). In contrast, in
2014, a significant relationship was also found in the
chi2 test with quintile 3 (χ2 (1, n = 4252) = 7.5; p = 0.006).
People in income quintile 3 have a higher risk on UMN
in 2014 than those in income quintile 1 (Additional file 3).
The full output of the DD- and DDD-analyses is at-
tached in Additional file 2.

Discussion
This study aims to estimate whether the effects of
budget cuts in the healthcare sector on the accessibility
of medical care are different between income groups. To
estimate these effects, this study evaluates the change in
access to healthcare between income-groups over the
period 2008–2014, between countries with similar
shocks in the business cycle, but differences in the de-
crease in health expenditures. This approach allows us
to analyse whether the effects of budget cuts on access
to healthcare are different between income-groups, iso-
lated from the effects of the recession on living stan-
dards. The core contribution of this study deals with the
expected differential impact of budget cuts by income
group. In this respect, the outcome is dramatically differ-
ent between Iceland, where no specific measures were
taken to protect the lowest income groups, and Ireland,
which introduced measures intending to protect low-
income groups. In Iceland, the lowest income groups

Table 2 Descriptives - UMN due to situations related to an economic crisis, 2008–2014

IS SE IE UK PT

n % n % n % n % n %

2008 Unmet medical needsa 47 1.6 181 2.4 170 1.7 161 1.1 140 1.4

No unmet medical needsb 2835 98.4 7240 97.6 9940 98.3 14,879 98.9 9952 98.6

Missing 3732 56.4 7468 50.2 6 0.1 1783 10.6 9 0.1

Total 6618 100 14,889 100 10,116 100 16,823 100 10,101 100

2014 Unmet medical needsa 132 4.4 81 1.4 410 3.9 367 2.1 567 3.9

No unmet medical needsb 2862 95.6 5705 98.6 10,219 96.1 17,524 97.9 14,130 96.1

Missing 3940 56.8 5491 48.7 0 0.0 14 0.1 4 0.0

Total 6934 100 11,277 100 10,629 100 17,905 100 14,701 100

Source: Authors’ analysis of EU-SILC 2008 and 2014
GR Greece, AOC All other countries except Greece, IS Iceland, SE Sweden, IE Ireland, UK United Kingdom, PT Portugal
aUnmet medical needs limited to reasons due to situations related to an economic crisis (due costs, waiting lists, or travel difficulties)
bNo unmet medical needs or other reasons for unmet medical needs

Table 3 DDD-Estimates: the impact of the reduction in health
expenditures on UMN over countries and between income
groups, 2008–2014

Iceland Ireland

β (SE) Β (SE)

Income quintile 2 −0.0196** (0.0005) 0.0029** (0.0002)

Income quintile 3 −0.0162* (0.0019) 0.0160** (0.0003)

Income quintile 4 −0.0183** (0.0007) 0.0058* (0.0006)

Income quintile 5 (highest) −0.0351** (0.0011) 0.0005 (0.0005)

Control country Sweden United Kingdom

Control variables yes yes

Clustered robust SE
(country / year)

yes yes

Source: Authors' analysis of EU-SILC 2008 and 2014
Reference category: quintile 1
Unmet medical needs limited to reasons due to situations related to an
economic crisis (due costs, waiting lists, or travel difficulties)
SE standard error
*p < 0.01; **p < 0.001
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were hit especially hard. In contrast, in Ireland, where
the introduced measures had the intention to protect
the lowest income group, the middle-income group was
hit hardest.
This finding shows that the type of measures taken

during a recession impacts who is affected by the meas-
ure. The equitable distribution of the burden depends
on whether or not income-related measures are taken.
The comparison of Iceland versus Sweden and Ireland

versus the United Kingdom in a natural experiment al-
lows focusing on the supply-side effects (healthcare bud-
gets) because the effects on the demand side (severity of
the recession) were almost similar in treatment and con-
trol groups in the period 2008–2014. This isolates the
effects of spending on healthcare from the general and
direct effects of the Great Recession on people’s living
standards. In short, governance matters for an equitable
healthcare system. This is an important added value of
this research and addresses a gap in previous research.
Previous research that also reported an increase of UMN
during the Great Recession [18, 20–22, 24], used the
business cycle (the Great Recession) as a proxy of reduc-
tions in health expenditures; which is imprecise. Fur-
thermore, earlier research only focused on changes
through time within countries and does not compare be-
tween countries. The DD design allows taking that into
account too.
Our central contribution, nevertheless, pertains to the

difference in the evolution between income groups.
Here, the results for Iceland are different from those
from Ireland. In Iceland, higher-income groups are af-
fected less than those in the lowest income group, which
is consistent with previous research [18, 22]. By contrast,
in Ireland, the middle-class (income quintiles 2, 3, and
4) is more affected. Thus, it is not the most vulnerable
low-income group that experienced the greatest increase
in UMN. On the contrary, the largest effect is found in
income quintile 3. In 2014, there was a significantly
higher proportion who reported UMN in quintile 3 than
in quintile 1, while this pattern was not present in 2008.
The explanation for this outcome can be found in the
policy measures Ireland introduced during the recession.
In Ireland, some are holders of a medical card, which
gives them free access to a general practitioner (GP) and
hospital care, and to prescribed medication at a reduced
cost (category I). Others have to pay these costs them-
selves (category II) [38]. In 2014, the number of medical
cardholders was nearly 40% [39, 40]. As entitlement to
such a medical card depends on the level of income,
most beneficiaries are in income quintile 1 and, to a
lesser extent, in income quintile 2. As the policy mea-
sures implemented by Ireland affected people exclusively
from Category II (e.g., increase in user charges and the
abolition of automatic entitlement to medical cards for

people above 70 years), they were able to guarantee ac-
cess for low-income groups that were medical card-
holders [41]. Our findings confirm the concerns
expressed in earlier research about unequal access to
care in Ireland, especially for those who are just above
the income level to be entitled to a medical card [42].
Also, Schneider and Devitt [21] report a higher increase
in UMN during the Great Recession in the higher in-
come groups but no increase in the lower-income
groups in Ireland.
These findings demonstrate the importance of re-

search on the impact of healthcare cuts on access to
care, isolating these cuts from changes in living stan-
dards. In addition, in-depth research is important to
understand which groups of the population are most af-
fected by the measures.

Strengths and limitations
The use of a difference-in-differences (DD) approach
makes it possible to set up a stronger causal design since
the effect of budget trends can be isolated, net of differ-
ences that already existed before the crisis. This is, even
more, the case for the difference-in-difference-in-differ-
ences design. This allows us to adequately test inequities
in healthcare access for different income groups.
Thereby the careful selection of treatment and control
cases effectively isolates changes in health expenditures,
net of the impact of the crisis on living standards. More-
over, the use of multiple cases makes it possible to dis-
tinguish between different effects among countries,
depending on the type of measures taken by a country.
To the best of our knowledge, this more sophisticated
set of techniques has not been used before to investigate
the differential effect of austerity measures in healthcare
on access to care for different income groups.
Despite several strengths, this study has some

limitations.
First, difference-in-differences designs are based on a

common trend assumption: in the absence of the treat-
ment, the change in both groups remains the same. It is
not possible to test this directly. Therefore, this is typic-
ally tested for a period where the treatment did not take
place. Since data are only available from 2004 or 2005 to
2016 or 2017, the period before and after the crisis is far
too short to test the common trend assumption. To
meet this limitation, we brought in some logical argu-
ments that in favour of the design. First, the selected
comparisons between treatment countries and controls,
are similar in levels before the treatment (as suggested in
the recent literature [35]). In Iceland the small difference
is opposite to the post-treatment situation. The pre-
treatment difference between Ireland and the United
Kingdom is particularly small. Second, social policy
scholars see little reason to suspect a divergence in
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policies before 2008, especially in EU countries. These
countries invested considerable effort in the so-called
‘Open Method of Coordination’. OMC probably helped
to prevent a potential divergence in policy [36, 37]. Fi-
nally, a placebo test was carried out between countries
where both the change in wealth (change in GDP) and
change in health expenditures over the crisis period are
very similar.
A second limitation lies in the variable of interest, self-

reported unmet medical needs (UMN). For one thing, the
sampling method varies between countries. There are also
differences in the nonresponse rate, which is, in particular,
higher in Iceland and Sweden. Since there is no other data
available, the results of the model with Iceland and
Sweden should be interpreted with some caution. Never-
theless, the results of this model are in line with the theor-
etical expectations and with previous empirical results [9].
In consequence, the model of Ireland, compared to the
United Kingdom, is the central case in our contribution.
Furthermore, self-reporting may lead to variation in bias
between income groups and over time, amongst others,
due to adaptation. The subjective relative deprivation the-
ory hypothesizes that, in economic downturns, people
adapt their preferences so that those who lose economic
resources switch their opinion from ‘cannot afford’ to ‘do
not want’ to shield themselves from unrealistic goals [43].
Although this theory has only been tested on consump-
tion goods, it might have an impact on a person’s percep-
tion of healthcare needs. This could lead to an
underestimation of the results found. A possible solution
would be to use objective data in addition to subjective
data, such as real take-up of healthcare (GP consults,
number of admissions). Since both subjective and object-
ive data have their limitations, combining both data can
increase the quality of research, which is in line with the
proposals of Thompson et al. [44] Moreover, the variable
UMN is taken up in the cross-sectional part of the EU-
SILC survey. Because cross-sectional data have certain
limitations, the use of panel data is recommended for this
purpose [44].
Last, in this study, the effect of a decrease in UMN

was measured per income quintile. However, low in-
come is but one dimension of deprivation [45]. Further
research can make use of multidimensional approaches
to poverty, social exclusion, and deprivation to make a
more in-depth analysis.

Conclusion
The difficulties in access to healthcare (measured as un-
met medical needs) increase more strongly in countries
where budget cuts in healthcare were higher (e.g.,
Iceland and Ireland) during the period 2008–2014. We
compare these trends with countries that experienced
the same change in wealth (change in GDP) but limited

their budget cuts in healthcare (e.g., Sweden and the
United Kingdom). Important differences in the effect of
budget cuts in healthcare can be seen between income
groups, contributing to an increase in inequity. In par-
ticular, where low-income earners in Iceland are hit
harder than the others, this effect did not occur in
Ireland. This can be attributed to accompanying mea-
sures with the retrenchment, specifically aimed at low-
income groups in Ireland, and which were absent in
Iceland. These policies can reduce and even overshoot
the general effect of income inequalities on access to
healthcare. Introducing well-thought-out measures,
while guaranteeing equal access to care for as many resi-
dents as possible, is important and is recognised as a
core objective in the European Union since 2005 [1].
Not taking up necessary medical care has quite strong
negative effects on health, well-being, and social and so-
cioeconomic resilience [22]. Unequal access to health-
care leads to an avoidable increase in health inequity.
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