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ABSTRACT  10 

Background: The Great Recession, starting in 2008, was characterized by an overall reduction in living standards. This pushed 11 

several governments across Europe to restrict expenditures, also in the area of healthcare. These austerity measures are 12 

known to have affected access to healthcare, probably unevenly among social groups. This study examines the unequal effects 13 

of retrenchment in healthcare expenditures on access to medical care for different income groups across European countries. 14 

Method: Using data of two waves (2008 and 2014) of the European Union Statistics of Income and Living Conditions survey 15 

(EU-SILC), a difference-in-differences (DD) approach was used to analyse the overall change in unmet medical needs over time 16 

within and between countries. By adding another interaction, the differences in the effects between income quintiles (difference-17 

in-difference-in-differences: DDD) were estimated. To do so, comparisons between two pairs of a treatment and a control case 18 

were made: Iceland versus Sweden, and Ireland versus the United Kingdom. These comparisons are made between countries 19 

with recessions equal in magnitude, but with different levels of healthcare cuts. This strategy allows isolating the effect of cuts, 20 

net of the severity of the recession. 21 

Results: The DD-estimates show a higher increase of unmet medical needs during the Great Recession in the treatment cases 22 

(Iceland vs. Sweden: +3.24 pp; Ireland vs. the United Kingdom: +1.15pp). The DDD-estimates show different results over the 23 

two models. In Iceland, the lowest income groups had a higher increase in unmet medical needs. This was not the case in 24 

Ireland, where middle-class groups saw their access to healthcare deteriorate more.  25 

Conclusion: Restrictions on health expenditures during the Great Recession caused an increase in self-reported unmet 26 

medical needs. The burden of these effects is not equally distributed; in some cases, the lower-income groups suffer most. The 27 

case of Ireland, nevertheless, shows that certain policy measures may relatively spare lower-income groups while affecting 28 

middle-class income groups more. These results bring in evidence that policies can reduce and even overshoot the general 29 

effect of income inequalities on access to healthcare. 30 
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BACKGROUND  33 

One can expect that recessions do not only affect the living standard of populations, but also 34 

their access to healthcare. This expected effect may be due to the welfare loss of the 35 

population, but also to austerity measures taken by the government. The latter is the focus of 36 

this contribution. In particular, we expect that these effects are different between income-37 

groups. We compare the effect of budget cuts in different countries on different income 38 

groups. Because the budget cuts often follow from the severity of the crisis, we select 39 

comparisons between similar countries who suffered at the same level through the Great 40 

Recession, but who responded differently in the retrenchment of the public health budgets.   41 

This strategy allows documenting whether the effects of budget cuts in healthcare are 42 

different between income groups, isolated from the overall effect of the recession.  43 

The member states of the World Health Organization committed in 2005 to develop a 44 

healthcare system that gives access to healthcare to all people and protects them from 45 

financial hardship1. This commitment may have contributed to the development of universal 46 

coverage in almost all European countries. Despite this universal coverage, a considerable 47 

proportion of the citizens experience difficulties in taking up medical care, especially because 48 

of financial reasons. Moreover, these difficulties are more common in certain social groups, 49 

contributing to inequity in healthcare2.   50 

In 2008 Europe was hit by an economic crisis called the "Great Recession" because of its great 51 

impact on polities and people. It was characterised by the deepest and longest recession after 52 

the Great Depression in the 1930s3. In many countries, especially in Europe, this Great 53 

Recession forced governments to introduce austerity measures in different fields, also in 54 

healthcare, due to the increasing deficits in government budgets4. Previous research found 55 

that public spending on healthcare in Europe tended to fall when there is pressure for cuts in 56 

public spending, and this often at a faster pace than other types of government expenditure5. 57 
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As a result, a slower real annual growth rate in per capita health expenditures was noted in the 58 

period during and after the crisis in most OECD countries6. This was part of an attempt to keep 59 

the budget in balance4, 7. These reductions in health expenditures often increased out-of-60 

pocket payments (OOP)4. The combination with a decline of the purchasing power in many 61 

countries, due to soaring unemployment and decreasing wages, made it more difficult for 62 

citizens to pay for the rising OOP for medical care8. This is expected to affect access to 63 

healthcare, measured by an increase of unmet medical needs (UMN)9. 64 

The relationship between the average annual change in gross domestic product  (GDP) and 65 

average annual change in health expenditures across countries in the European Union, 66 

Iceland, Norway, and Switzerland over the period 2008 – 2014 is presented in Figure 1. 67 

Overall, the figure illustrates the strong correlation between the severity of the recession and 68 

the public health budget trend (r = 0.603; p < 0.001).  69 

At the same time, it is clear that it still is possible to find countries where the average annual 70 

change in GDP was almost the same, while there were strong differences in terms of average 71 

annual change in health expenditures. Even more so, some pairs of countries are quite similar 72 

in terms of socio-economic structures and institutions, welfare, and even welfare state 73 

institutions. The nominal average annual change in GDP over the period 2008-2014 in Sweden 74 

(SE) and Iceland (IE) was respectively 1.52% and 0.77%, while the average annual change in 75 

health expenditures varied much more (SE: 5.43%; IS: -0.69%). Similarly, the average annual 76 

change in GDP over the period 2008-2014 in the United Kingdom (UK) and the Republic of 77 

Ireland (IR) was quite close (UK: 1.66%; IR: 2.09%). The difference between the two countries 78 

was that the United Kingdom safeguarded its healthcare spending trends during the crisis, 79 

whereas Ireland reduced its health expenditures. In the United Kingdom, the real average 80 

annual growth of health expenditure was 3.94% during the period 2008-2014, while it slowed 81 

down considerably in Ireland during the same period (0.63%). We aim to isolate the effect of 82 

budgetary retrenchment from the severity of the recession. Therefore, it is crucial to learn that 83 
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at least two pairs of countries exist that are similar in the severity of the recession, and in many 84 

other institutional, socio-economic, historical, and geographical aspects.  85 

 86 

Fig. 1. Average annual change in GDP and government health expenditures across countries, 2008 – 2014. Source: own 87 
representation of the OECD Economic References database10  and Health expenditure and financing database11. Average 88 
annual change in GDP as a percentage of average annual change between 2008-2014 in per capita, PPP, and Average annual 89 
change in health expenditure as a percentage of average annual change between 2008-2014 in per capita, current prices, 90 
current PPP. 91 

 92 

In parallel with the variation in changes in healthcare spending, the areas in which healthcare 93 

policies have been implemented after the Great Recession differ greatly from country to 94 

country. Mladovsky et al.4 categorized the policy measures implemented in the healthcare 95 

sector in response to the economic crisis into three groups: policies intended (a) to change the 96 

level of contributions for publicly financed healthcare, (b) to affect the volume and quality of 97 

publicly financed healthcare and (c) to affect the costs of publicly financed healthcare (see 98 

table 1). 99 
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 100 

First, some policies intend to change the level of contributions for publicly financed healthcare. 101 

Some countries made cutbacks in the provision of healthcare services, others increased 102 

employee contribution rates (either for the general public or for specific population subgroups), 103 

and others increased or introduced user charges for health services. Further, some countries 104 

reported expanding benefits, targeting low-income groups. These are important policy 105 

measures, because user charges play an important role in the threshold for healthcare access, 106 

both for low-value care and for high-value care (which is cost-effective). Chaupain-Guillot and 107 

Guillot2 report a positive relationship between the height of UMN and the height of OOP citizens 108 

are to pay. Rice et al.12 also found a link between the level of OOP expenditures and the non-109 

take-up of healthcare when it was considered necessary due to the high costs. They specified 110 

that not only the height of the OOP was crucial, but also what citizens were accustomed to 111 

paying. Forgoing medical care because of rising OOP is more likely to occur among lower-112 

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 

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 
Sources:  own representation of Mladovsky, P., et al.4 
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income individuals13-16. This is consistent with the expectation that the relative burden of OOP 113 

decreases with the income, resulting in more inequity in access to healthcare.  114 

Second, although some countries modified the coverage scope, they usually left population 115 

coverage untouched. Ireland was the only country where changes in population coverage took 116 

place for wealthy individuals over the age of 70. Although the population coverage did not 117 

change in Greece during the crisis, the rate of uninsured citizens increased, because citizens 118 

lost their coverage after two years of unemployment until 2014. While a ‘Poverty Booklet’ gave 119 

the long-term unemployed, who lived on low benefits, coverage for limited health services until 120 

2006, there was no insurance for them between 2006-2014. In June 2014, a new measure 121 

gave the uninsured people coverage for prescribed pharmaceuticals and services in 122 

emergency departments in public hospitals, as well as for non-emergency hospital care under 123 

well-defined conditions17.  124 

Last, there were also policies intended to affect the costs of publicly financed healthcare. These 125 

included the reduction of the salaries of health professionals, as well as changes in provider 126 

infrastructure and capital investment. Some countries reorganised the healthcare sector, 127 

resulting in centralisation through hospitals merging. Although this centralisation may increase 128 

efficiency, it may also have an impact on the accessibility of healthcare. 129 

It can be expected that policy measures, both budget cuts and other measures taken during 130 

the Great Recession in Europe have an impact on the accessibility of healthcare. Although 131 

several studies report a significant increase in unmet medical needs (UMN), none of these 132 

studies made use of a measure of the real reduction in health expenditures18-22. Some of 133 

them just analysed the evolution in one country by using measurements of UMN before and 134 

during the economic crisis20-22. Others used the change of GDP and the country’s income 135 

inequality to compare the different evolution of UMN during the Great Recession between 136 

countries18.  137 
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Also, some of these previous studies allocated the citizens into different groups and reported 138 

a differential effect between these groups18, 20-22. Elstad18, who studied the effect of the Great 139 

Recession on access to healthcare in all EU-members, categorized people by using the level 140 

of income as well as the overall health condition. He documented a stronger increase in 141 

UMN in the group he defined as disadvantaged. The other three studies focused just on one 142 

country. In Greece, Zavras et al.22 also used income groups and saw a more marked 143 

increase in UMN in the lower-income groups. In contrast, Schneider and Devitt21 studied the 144 

Irish case and reported a higher increase of UMN in the two highest income quartiles. 145 

Legido-Quigley et al.20 allocated the Portuguese people by their employment status and 146 

found a greater increase in UMN in the employed than in the unemployed. It can be expected 147 

that a differential effect of public expenditures on UMN for distinct income groups is 148 

contingent on the policy decisions taken. Scientific attention to the effects of budget cuts on 149 

healthcare takeup is important because the underconsumption of healthcare when it is 150 

needed can lead to a further deterioration of health23, 24, and avoidable hospital admissions in 151 

the medium term. These negative effects do not only affect life expectancy and the quality of 152 

life, but they may also increase the net costs in the longer term25. 153 

This article aims to study whether a reduction in health expenditures affects access to 154 

healthcare differently between income-groups.  155 

Using a difference-in-difference-in-differences (DDD) approach enables us to investigate the 156 

extent to which budget cuts affect income groups differentially. Overall, recessions imply a 157 

decrease in living standards, which affect their access to healthcare because of the increased 158 

relative weight of OOP in households’ budgets. This direct effect is not our central research 159 

question, as this effect has been documented quite well in the existing literature. Our research 160 

question looks at the indirect impact of the recession, through the ensuing healthcare budget 161 

retrenchment. Our central research question is as to whether the latter affects lower-income 162 

groups harder than middle-class and high-income groups.  163 
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The results of this study can inform policymakers in their decisions on how to deal with future 164 

challenges that require cuts in public spending while avoiding the increase of unequal barriers 165 

to healthcare, which facilitate health inequity. Thus, it may help to avoid or limit large increases 166 

in UMN, or at the very least to reduce inequitable effects for low-income groups.  167 

 168 

METHODS 169 

DATA  170 

This study uses individual and household data from the European Union Statistics on Income 171 

and Living Conditions program (EU-SILC). The EU-SILC is a harmonized representative 172 

population survey on living standards, income, and social inclusion26. The survey is conducted 173 

each year in the EU countries as well as in Iceland, Norway, and Switzerland. Since the Great 174 

Recession started in 2008 with most of the policy measures implemented in 2008-2014, this 175 

study builds on the data of the 2008 and the 2014 data waves. This allows us to estimate the 176 

impact of the measures introduced.   177 

In the survey, the respondents were asked if they needed medical care but were unable to 178 

take it up during the past 12 months. This indicator, “unmet medical needs” (UMN), can be 179 

used as a proxy for experienced barriers in access to care. This approach has been adopted 180 

in a large number of previous studies18-20, 27, 28.  181 

Additionally, respondents are asked about the reason for not taking up medical care, choosing 182 

between eight options: could not afford care, waiting times, lack of time, travel distance, fear, 183 

wait and see, lack of knowledge, or others. A binary outcome variable was constructed 184 

indicating the presence of UMN because of cost-related reasons (direct costs, waiting lists, or 185 

travel distance). This variable, also used in previous research18, 28, is likely to reflect difficulties 186 

in access to medical care due to situations associated with an economic crisis, such as budget 187 

cuts, an insufficient supply of healthcare, higher co-payments, and lack of household economic 188 

resources. Income groups were created based on the equivalized income; it is the total income 189 
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of a household, after tax and other deductions, divided by the equivalized household size. The 190 

equivalized household size is based on the modified equivalence scale created by the 191 

Organisation for Economic Cooperation and Development  (OECD). By doing so, the real living 192 

standards of households, net of their size or composition, were used for the analyses. 193 

DESIGN  194 

To identify whether the impact of budget cuts in the healthcare sector on access to care is 195 

different between income-groups, we developed a difference-in-difference-in-differences 196 

(DDD) styled regression approach. This regression model adds an extra level to the difference-197 

in-differences (DD) design. The DD is widely used in public health research and policy 198 

evaluation, where data are available from different groups, countries, or regions at different 199 

times29. The technique allows us to estimate effects by comparing a change over time in a 200 

treated group (the first difference) with the difference over the same period in a control group 201 

(second difference). The difference between the difference in the treated group (the first 202 

difference) and the difference in the control group (the second difference) is the difference-in-203 

differences30, 31. The addition of an extra interaction term, namely income-group (the third 204 

difference), in the DDD allows us to estimate, not only the different changes between countries 205 

over time but more specifically whether the effects are different between income-groups.  206 

The proportion of participants who reported UMN due to a lack of means in 2008 is compared 207 

with the same proportion in 2014 in the treated country. This difference is compared with the 208 

equivalent change in the proportion of participants who experienced UMN due to a lack of 209 

means in 2008 and 2014 in the control country. To estimate these differences under the control 210 

of control variables, we use linear regressions. One definite advantage of linear regressions is 211 

that they allow a comparison of coefficients between different regression estimates. This is the 212 

most important reason why we choose these models and not logit or probit regressions, where 213 

the comparison between different regression estimates is problematic32. Previous research 214 

shows that the use of linear probability models is legitimate, as long as the problem of 215 
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heteroscedasticity is tackled33. For this purpose, we estimate cluster-robust standard errors 216 

clustered at the level of countries within years. 217 

With this DDD-technique a natural experiment is set up comparing European countries that 218 

responded differently in their spending on healthcare, while they suffered from the same 219 

recession in order of magnitude. The selection of countries is based on both quantitative 220 

(minimizing the difference in change in GDP, maximizing the difference in health expenditure 221 

evolution for the period 2008-2014)  and qualitative (the type of measures) elements, which 222 

were described above (figure 1 and table 1). On top of that, we were able to select pairs that 223 

are quite similar in terms of welfare state provisions and the overall institutional and policy-224 

related functioning of the countries. The selection results in 2 comparisons:  225 

1. Treatment: Ireland  – control: United Kingdom 226 

2. Treatment: Iceland  – control: Sweden  227 

In the two cases, the change in GDP is quite similar between the compared countries, while 228 

there is a strong difference in terms of change in health expenditures (see figure 1). This allows 229 

analysing the impact of budget cuts, isolated from the effects of the Great Recession. In the 230 

natural experiment, the cases do not only differ from one another in health expenditure trends 231 

but also in a qualitative way: measures taken in Ireland provided greater protection for the 232 

lowest income groups4.    233 

To estimate whether retrenchment in healthcare affects the access to care differentially 234 

according to the income-group, a DDD is set up. 235 

The regression equation of the DDD is:    236 

𝑌 = �̂�0 + �̂�1. 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 + �̂�2. 𝑡𝑖𝑚𝑒 + �̂�3. 𝑖𝑛𝑐𝑜𝑚𝑒 + �̂�4. 𝑐𝑜𝑢𝑛𝑡𝑟𝑦. 𝑡𝑖𝑚𝑒 +237 �̂�5. 𝑐𝑜𝑢𝑛𝑡𝑟𝑦. 𝑖𝑛𝑐𝑜𝑚𝑒 + �̂�6. 𝑡𝑖𝑚𝑒. 𝑖𝑛𝑐𝑜𝑚𝑒 + �̂�7. 𝑐𝑜𝑢𝑛𝑡𝑟𝑦. 𝑡𝑖𝑚𝑒. 𝑖𝑛𝑐𝑜𝑚𝑒 + �̂�8 . 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 + 𝑒  238 

We compare pairs of countries between the years 20008 and 2014. Therefore, country and 239 

time are dummy variables, indicating whether the observation was in a treated country, post-240 
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treatment (in 2014). The equivalized income-groups are divided into quintiles, to analyse the 241 

difference between the first quintile (the 20% of the population with the lowest income) with the 242 

other groups. This allows us to discover potential non-linear effects, especially to test whether 243 

the middles class has evolved differently from the lowest or higher-income quintiles. The 244 

interaction term �̂�7 (country*time*income) is of central interest. It reflects the degree to which 245 

the change in access to healthcare has increased or decreased in the period 2008 – 2014 in 246 

the different income quintiles compared to the first income quintile. We include a vector of 247 

control variables, inspired by earlier research investigating access to healthcare18-20, 34. Control 248 

variables in the model are age, gender, marital status, urbanization, basic activity, general 249 

health, suffering from a chronic illness, and limitations because of health status. 250 

DD(D) techniques start from an equal trends assumption, namely that in the absence of the 251 

treatment (in our design: the budget cuts in healthcare), the trends between the two groups 252 

would have evolved parallel to one another30. Because it is not possible to observe the 253 

counterfactual in the real world, one often checks whether the trends were parallel in a period 254 

before the treatment. Unfortunately, the EU-SILC has not run long enough to test the parallel 255 

trends assumption in a pre-treatment period. We developed several other tests and arguments 256 

that support the plausibility of equal trends.  257 

First, some scholars have recently argued estimations become more plausible if the cases are 258 

similar in levels before the treatment35. This indeed seems to be the case in our two pairs. In 259 

Sweden (2.4%) and Iceland (1.6%), the reported prevalence of UMN is not that far apart, and 260 

the difference is opposite to the post-treatment situation: access to healthcare in Iceland, as 261 

measured by UMN, is better before the budget cuts, and worse after. In our main comparison 262 

between Ireland (1.7%) and the United Kingdom (1.1%), the pre-treatment differences are 263 

particularly small.  264 

The second argument supporting the parallel trends assumption is that, before 2008, EU 265 

countries invested in the coordination of health policies through the Open Method of 266 
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Coordination. This favoured EU-policy in healthcare and other social policy domains, agreed 267 

upon in 2000, started to bear some fruit. Scholars seem to argue that the OMC helped to 268 

counterbalance potential divergence in policy36, 37 which would be some reassurance of parallel 269 

trends. 270 

Finally, we test an alternative empirical strategy that has been proposed. We tested the equal 271 

trends assumption by repeating the analysis on cases that are evenly treated. We, therefore, 272 

replicated the regressions for the treated countries (Iceland and Ireland) with a country where 273 

both the change in GDP and the change in health expenditures are close to the treated country 274 

(Iceland – Portugal, and Ireland – Portugal).  275 

All analyses are conducted in Stata/15. 276 

RESULTS 277 

DESCRIPTIVE ANALYSIS 278 

The descriptive analysis of the control variables used in this study can be found in additional 279 

file  1. The results are shown separately for each treatment and control country (Iceland, 280 

Sweden, Ireland, the United Kingdom, and Portugal) for both years 2008 and 2014. Table 2 281 

shows the results of the descriptive analysis of the variable of interest, UMN due to causes 282 

related to an economic crisis, respectively for 2008 and 2014, separate for each country. In 283 

2008 the highest amount of UMN was reported in Sweden (2,4%), while in 2014 in Sweden 284 

(1,4%) the lowest amount of UMN was found. In 2014 the highest amount of UMN was reported 285 

in Iceland (4,4%).  286 

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

 
 
 
2008 

 IS SE IE UK PT 

 n % n % n % n % n % 

 
Unmet medical 
needs* 

 
47 

 
1.6 

 
181 

 
2.4 

 
170 

 
1.7 

 
161 

 
1.1 

 
140 

 
1.4 

No unmet 
medical 
needs** 
 

2 835 98.4 7 240 97.6 9 940 98.3 14 879 98.9 9 952 98.6 

Missing 

 
3 732 56.4 7 468 50.2 6 0.1 1 783 10.6 9 0.1 

Total 6 618 100 14 889 100 10 116 100 16 823 100 10 101 100 
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 287 

REGRESSION ANALYSIS  288 

To estimate the effect of budget cuts in healthcare on the accessibility of care in general a 289 

difference-in-differences approach was used. Since this is not the main interest of this paper, 290 

the results are presented only briefly. In both cases (Iceland compared with Sweden and 291 

Ireland compared with the United Kingdom), the UMN increase more in the country that 292 

introduced budget cuts compared with the countries that did not. In Iceland, the UMN increased 293 

more compared to Sweden (3.24 pp), as well as in Ireland compared with the United Kingdom 294 

(1.15 pp). The output of the DD is found in additional file  2.  295 

The core analyses of this paper are the difference-in-difference-in-differences estimations. The 296 

DDD tests the impact of reducing health expenditures on access to healthcare in depth. The 297 

overall effect of a differential impact of income on UMN, was first estimated by adding 298 

equivalized income to the regression as a continuous variable. These results are found in 299 

additional file 2. Table 3 presents only the results of the DDD-test where the equivalized 300 

income is separated into income quintiles and analyzed categorically. Hereby, the second, 301 

third, fourth, and fifth income quintiles are compared to the lowest income quintile. This 302 

approach allows discovering potential non-linear effects. A significant negative effect is found 303 

in Iceland for all income quintiles compared to income quintile 1. The threshold for access to 304 

healthcare (UMN) thus increases less for those in a higher income quintile. The increase of 305 

 

 
2014 

 
Unmet medical 
needs* 
 

 
132 

 
4.4 

 
81 

 
1.4 

 
410 

 
3.9 

 
367 

 
2.1 

 
567 

 

 
3.9 

 

No unmet 
medical 
needs** 
 

2 862 95.6 5 705 98.6 10 219 96.1 17 524 97.9 14 130 96.1 

Missing 

 
3 940 56.8 5 491 48.7 0 0.0 14 0.1 4 0.0 

Total 
 

6 934 100 11 277 100 10 629 100 17 905 100 14 701 100 

GR Greece, AOC All other countries except Greece, IS Iceland, SE Sweden, IE Ireland, UK United Kingdom, PT 
Portugal.  
Source: Authors’ analysis of EU-SILC 2008 and 2014. 
*Unmet medical needs limited to reasons due to situations related to an economic crisis (due costs, waiting lists, or 
travel difficulties).  
** No unmet medical needs or other reasons for unmet medical needs.  



14 
 

UMN in Iceland is similar in quintiles 2, 3, and 4 (respectively: -1.96 pp; -1.62 pp; -1.83 pp), 306 

while the difference in trend is even much more marked in quintile 5 (-3.51pp). The results are 307 

quite different in Ireland, where UMN increases more in income quintiles 2, 3, and 4 compared 308 

to the lowest income group. In income quintile 3 the highest increase in UMN is found 309 

compared to income quintile 1 (1.60 pp) over the period 2008-2014. To test the significance of 310 

this difference between the income quintiles a  chi² tests were carried out. For each year, a 311 

separate chi² test was carried out per quintile, using quintile 1 as a reference. This means that 312 

4 chi² tests were performed per year (quintile 1-2, quintile 1-3, quintile 1-4, and quintile 1-5). In 313 

2008, no significant relationship was found between the income quintile and reporting UMN 314 

except from the test with quintiles 1 and 5 (people in quintile 5 were significantly less likely to 315 

report UMN than those in quintile 1). In contrast, in 2014, a significant relationship was also 316 

found in the chi² test with quintile 3 (χ² (1, n= 4,252) = 7.5; p= 0.006). People in income quintile 317 

3 have a higher risk on UMN in 2014 than those in income quintile 1 (additional file 3). The full 318 

output of the DD- and DDD-analyses is attached in additional file  2. 319 

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 

Reference category: quintile 1 

SE, standard error. *p < 0.01; **p < 0.001. 

Unmet medical needs limited to reasons due to situations related to an economic crisis (due costs, waiting 

lists, or travel difficulties).  

Source: Author’s own analysis of EU-SILC 2008-2014. 
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 320 

DISCUSSION  321 

This study aims to estimate whether the effects of budget cuts in the healthcare sector on the 322 

accessibility of medical care are different between income groups. To estimate these effects, 323 

this study evaluates the change in access to healthcare between income-groups over the 324 

period 2008-2014, between countries with similar shocks in the business cycle, but differences 325 

in the decrease in health expenditures. This approach allows us to analyse whether the effects 326 

of budget cuts on access to healthcare are different between income-groups, isolated from the 327 

effects of the recession on living standards. The core contribution of this study deals with the 328 

expected differential impact of budget cuts by income group. In this respect, the outcome is 329 

dramatically different between Iceland, where no specific measures were taken to protect the 330 

lowest income groups, and Ireland, which introduced measures intending to protect low-331 

income groups. In Iceland, the lowest income groups were hit especially hard. In contrast, in 332 

Ireland, where the introduced measures had the intention to protect the lowest income group, 333 

the middle-income group was hit hardest.  334 

This finding shows that the type of measures taken during a recession impacts who is affected 335 

by the measure. The equitable distribution of the burden depends on whether or not income-336 

related measures are taken.    337 

 The comparison of Iceland versus Sweden and Ireland versus the United Kingdom in a natural 338 

experiment allows focusing on the supply-side effects (healthcare budgets) because the 339 

effects on the demand side (severity of the recession) were almost similar in treatment and 340 

control groups in the period 2008-2014. This isolates the effects of spending on healthcare 341 

from the general and direct effects of the Great Recession on people’s living standards. In 342 

short, governance matters for an equitable healthcare system. This is an important added 343 

value of this research and addresses a gap in previous research. Previous research that also 344 

reported an increase of UMN during the Great Recession18, 20-22, 24, used the business cycle 345 

(the Great Recession) as a proxy of reductions in health expenditures; which is imprecise. 346 
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Furthermore, earlier research only focused on changes through time within countries and does 347 

not compare between countries. The DD design allows taking that into account too.  348 

Our central contribution, nevertheless, pertains to the difference in the evolution between 349 

income groups. Here, the results for Iceland are different from those from Ireland. In Iceland, 350 

higher-income groups are affected less than those in the lowest income group, which is 351 

consistent with previous research18, 22. By contrast, in Ireland, the middle-class (income 352 

quintiles 2, 3, and 4) is more affected. Thus, it is not the most vulnerable low-income group 353 

that experienced the greatest increase in UMN. On the contrary, the largest effect is found in 354 

income quintile 3. In 2014, there was a significantly higher proportion who reported UMN in 355 

quintile 3 than in quintile 1, while this pattern was not present in 2008. The explanation for this 356 

outcome can be found in the policy measures Ireland introduced during the recession. In 357 

Ireland, some are holders of a medical card, which gives them free access to a general 358 

practitioner (GP) and hospital care, and to prescribed medication at a reduced cost (category 359 

I). Others have to pay these costs themselves (category II)38. In 2014, the number of medical 360 

cardholders was nearly 40%39, 40. As entitlement to such a medical card depends on the level 361 

of income, most beneficiaries are in income quintile 1 and, to a lesser extent, in income quintile 362 

2. As the policy measures implemented by Ireland affected people exclusively from Category 363 

II (e.g., increase in user charges and the abolition of automatic entitlement to medical cards 364 

for people above 70 years), they were able to guarantee access for low-income groups that 365 

were medical cardholders41. Our findings confirm the concerns expressed in earlier research 366 

about unequal access to care in Ireland, especially for those who are just above the income 367 

level to be entitled to a medical card42. Also, Schneider and Devitt21 report a higher increase 368 

in UMN during the Great Recession in the higher income groups but no increase in the lower-369 

income groups in Ireland.  370 

These findings demonstrate the importance of research on the impact of healthcare cuts on 371 

access to care, isolating these cuts from changes in living standards. In addition, in-depth 372 
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research is important to understand which groups of the population are most affected by the 373 

measures.   374 

STRENGTHS AND LIMITATIONS  375 

The use of a difference-in-differences (DD) approach makes it possible to set up a stronger 376 

causal design since the effect of budget trends can be isolated, net of differences that already 377 

existed before the crisis. This is, even more, the case for the difference-in-difference-in-378 

differences design. This allows us to adequately test inequities in healthcare access for 379 

different income groups. Thereby the careful selection of treatment and control cases 380 

effectively isolates changes in health expenditures, net of the impact of the crisis on living 381 

standards. Moreover, the use of multiple cases makes it possible to distinguish between 382 

different effects among countries, depending on the type of measures taken by a country. To 383 

the best of our knowledge, this more sophisticated set of techniques has not been used before 384 

to investigate the differential effect of austerity measures in healthcare on access to care for 385 

different income groups. 386 

Despite several strengths, this study has some limitations. 387 

First, difference-in-differences designs are based on a common trend assumption: in the 388 

absence of the treatment, the change in both groups remains the same. It is not possible to 389 

test this directly. Therefore, this is typically tested for a period where the treatment did not take 390 

place. Since data are only available from 2004 or 2005 to 2016 or 2017, the period before and 391 

after the crisis is far too short to test the common trend assumption. To meet this limitation, we 392 

brought in some logical arguments that in favour of the design. First, the selected comparisons 393 

between treatment countries and controls, are similar in levels before the treatment (as 394 

suggested in the recent literature35). In Iceland the small difference is opposite to the post-395 

treatment situation. The pre-treatment difference between Ireland and the United Kingdom is 396 

particularly small. Second, social policy scholars see little reason to suspect a divergence in 397 

policies before 2008, especially in EU countries.  These countries invested considerable effort 398 
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in the so-called ‘Open Method of Coordination’. OMC probably helped to prevent a potential 399 

divergence in policy36, 37. Finally, a placebo test was carried out between countries where both 400 

the change in wealth (change in GDP) and change in health expenditures over the crisis period 401 

are very similar. 402 

 403 

A second limitation lies in the variable of interest, self-reported unmet medical needs (UMN). 404 

For one thing, the sampling method varies between countries. There are also differences in 405 

the nonresponse rate, which is, in particular, higher in Iceland and Sweden. Since there is no 406 

other data available, the results of the model with Iceland and Sweden should be interpreted 407 

with some caution. Nevertheless, the results of this model are in line with the theoretical 408 

expectations and with previous empirical results9. In consequence, the model of Ireland, 409 

compared to the United Kingdom, is the central case in our contribution. Furthermore, self-410 

reporting may lead to variation in bias between income groups and over time, amongst others, 411 

due to adaptation. The subjective relative deprivation theory hypothesizes that, in economic 412 

downturns, people adapt their preferences so that those who lose economic resources switch 413 

their opinion from ‘cannot afford’ to ‘do not want’ to shield themselves from unrealistic goals43. 414 

Although this theory has only been tested on consumption goods, it might have an impact on 415 

a person’s perception of healthcare needs. This could lead to an underestimation of the results 416 

found. A possible solution would be to use objective data in addition to subjective data, such 417 

as real take-up of healthcare (GP consults, number of admissions). Since both subjective and 418 

objective data have their limitations, combining both data can increase the quality of research, 419 

which is in line with the proposals of Thompson et al.44. Moreover, the variable UMN is taken 420 

up in the cross-sectional part of the EU-SILC survey. Because cross-sectional data have 421 

certain limitations, the use of panel data is recommended for this purpose44.  422 

 423 

Last, in this study, the effect of a decrease in UMN was measured per income quintile. 424 

However, low income is but one dimension of deprivation45. Further research can make use of 425 
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multidimensional approaches to poverty, social exclusion, and deprivation to make a more in-426 

depth analysis.  427 

CONCLUSION 428 

The difficulties in access to healthcare (measured as unmet medical needs) increase more 429 

strongly in countries where budget cuts in healthcare were higher (e.g., Iceland and Ireland) 430 

during the period 2008-2014. We compare these trends with countries that experienced the 431 

same change in wealth (change in GDP) but limited their budget cuts in healthcare (e.g., 432 

Sweden and the United Kingdom). Important differences in the effect of budget cuts in 433 

healthcare can be seen between income groups, contributing to an increase in inequity. In 434 

particular, where low-income earners in Iceland are hit harder than the others, this effect did 435 

not occur in Ireland. This can be attributed to accompanying measures with the retrenchment, 436 

specifically aimed at low-income groups in Ireland, and which were absent in Iceland. These 437 

policies can reduce and even overshoot the general effect of income inequalities on access to 438 

healthcare. Introducing well-thought-out measures, while guaranteeing equal access to care 439 

for as many residents as possible, is important and is recognised as a core objective in the 440 

European Union since 20051. Not taking up necessary medical care has quite strong negative 441 

effects on health, well-being, and social and socioeconomic resilience22. Unequal access to 442 

healthcare leads to an avoidable increase in health inequity.  443 

LIST OF ABBREVIATIONS 444 

AOC: all other OECD countries except Greece, AT: Austria, CH: Switzerland, CZ: Czech 445 

Republic, DE: Denmark, DD: difference-in-differences, DDD: difference-in-difference-in-446 

differences, EE: Estonia, ES: Spain, EU-SILC: European Union Statistics on Income and 447 

Living Conditions, FR: France, GDP: Gross domestic product, GR: Greece, IR: Ireland, IS: 448 

Iceland, LI: Lithuania, LV: Latvia, NL: the Netherlands, OECD: Organisation for Economic 449 

Co-operation and Development, OOP: out-of-pocket payment, pp: percent points, PT: 450 

Portugal, SE: Sweden, SI: Slovenia, UMN: unmet medical need, UK: United Kingdom 451 
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Figure 1

Average annual change in GDP and government healthcare expenditures across countries periods 2008 -
2014. Source: OECD Economic References database (OECD, 2020) and Health expenditure and �nancing
database (OECD, 2020). Average annual change in GDP as percentage of average annual change
between 2008-2014 in per capita, PPP and Average annual change in health expenditure as percentage of
average annual change between 2008-2014 in per capita, current prices, current PPP.
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