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A R T I C L E  I N F O

Handling editor: Richard Smith

JEL classification:
I14
I11 
Keywords:
Horizontal equity
Vertical equity
Healthcare use
COVID-19 pandemic

A B S T R A C T

Promoting equity in healthcare use requires to respect both principles of horizontal equity, that guarantees 
everyone the same use of healthcare for a given level of need, and vertical equity, that requires the sickest to 
receive more care than others, in a proportion deemed appropriate. This study explores the extent to which 
horizontal and vertical equity in healthcare use among individuals aged 50+ in Europe has been restructured 
during the COVID-19 pandemic.

Using the variance as an inequality measure, we assess horizontal equity in healthcare use based on the fairness 
gap approach and propose two new measures of vertical equity. The sample includes 24,965 respondents of the 
SHARE survey from 18 European countries, who participated in wave 8 just before the pandemic and the second 
SHARE Corona survey in 2021. These data provide information on use of physician and hospital care over the 
year for each period, as well as on a wide range of health and socio-economic variables.

Although pro-rich inequities in healthcare use were observed in some countries before the outbreak, our re
sults do not reveal any significant evolution in horizontal equity during the pandemic. Conversely, vertical equity 
in healthcare use would have significantly declined in most countries, especially in Central or Eastern Europe. 
Telemedicine appears to have played a protective role against this decline in vertical equity in countries where it 
was heavily used during the pandemic. Our results support the case for public policies aimed at restoring access 
to care for individuals with the highest needs.

1. Introduction

Following on the call for health equity by the Commission on Social 
Determinants of Health, 2008, promoting equity in healthcare is a major 
objective of public health policies. According to Aday and Andersen 
(1975), equity in health systems refers to healthcare use having to be 
mostly allocated based on health needs. From an ethical perspective, 
equal treatment in situations of pain or confrontation with death can be 
seen as a basic condition of respect for human dignity. Following Daniels 
(1982), another argument is that “a distribution of health care services that 
it is not determined by the distribution of health care needs is unreasonable” 
since “the function of health care services is to prevent and cure illness, i.e. to 
meet health care needs“. Finally, ensuring access to basic health care for 
all is an essential premise for achieving the fair equality of opportunity 
in health (Daniels, 1985). Two principles, rooted in the Aristotelian 
tradition, have been defined to assess the equity of healthcare systems 
(Rochaix and Tubeuf, 2009; Fleurbaey and Schokkaert, 2009; Wagstaff 
and Van Doorslaer, 2000). First, ensuring horizontal equity would imply 

to guarantee the same use of the healthcare system for a given level of 
healthcare needs, irrespective of other individual characteristics such as 
the ability to pay or the level of education. Second, respecting vertical 
equity would require the individuals with higher needs to receive more 
healthcare than others, in a proportion deemed appropriate.

With the notable exception of an article by Sutton (2002), most 
existing contributions aimed at measuring equity in healthcare use focus 
exclusively on horizontal equity and are not concerned with the issue of 
vertical equity (Fleurbaey and Schokkaert, 2011; Wagstaff and Van 
Doorslaer, 2000; Wagstaff et al., 2007). Many studies have explored 
horizontal equity of European health systems (Devaux, 2015; OECD, 
2019; van Doorslaer et al., 2004). They concur on pro-rich horizontal 
inequity in access to doctors in almost all European countries, especially 
for specialist consultations, dentists, and preventive care. Inequities in 
access to both GP and specialist consultations are higher in Eastern 
European countries, especially Poland and Bulgaria, as well as in 
Portugal (OECD, 2019). One article focused more specifically on taking 
account of the heterogeneity in the “use-need” relationship according to 
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socio-economic status when measuring inequalities in healthcare use 
(Van de Poel et al., 2012). Considering such heterogeneity would result 
in reconsidering upwards the level of inequalities in favour of the rich, 
caused by the greater barriers to access to care – financial, informa
tional, supply-related – faced by the least privileged populations.

However, the COVID-19 pandemic may have affected the level of 
equity in healthcare systems. Indeed, the outbreak of the COVID-19 
crisis has compelled countries to undertake strong protection mea
sures and major reorganisations of their healthcare systems. It has led to 
drastic healthcare rationing that has affected outpatient or primary care 
(Chatterji and Li, 2020; Ziedan et al., 2020), emergency departments 
(Hartnett et al., 2020) or elective surgeries (COVIDSurg Collaborative, 
2020). This strong reduction in healthcare supply has been accompanied 
by the contraction of healthcare demand due to displacement re
strictions and fear of contamination. Among people aged 50 or over in 
Europe, 5% were unable to obtain a medical appointment during the 
first wave of the pandemic, 12% forwent care for fear of contracting 
COVID-19, and 25% had at least one planned medical treatment post
poned (Arnault et al., 2021).

While rationing of healthcare has certainly reduced access to 
healthcare in general (Pujolar et al., 2022), its overall impact on hori
zontal and vertical equity is not straightforward. In this context, many 
health systems have pursued policies of prioritising resources in favour 
of people with vital or urgent health care needs, irrespective of any other 
characteristic (Hanna et al., 2020; Rosenbaum, 2020). Thus, by early 
2021, 87% of countries had implemented policies and plans to define 
core health services that must be maintained during the pandemic 
(World Health Organisation, 2021). However, the extreme emphasis on 
treating patients with severe forms of the Coronavirus, especially in 
hospitals, may certainly have rationed the demand for healthcare of 
some individuals with high needs and then threatened vertical equity in 
health systems: cancer patients, for instance, for whom the additional 
anxiety of being infected by COVID-19 was a source of foregoing care 
(Dhada et al., 2021), or patients suffering from a stroke, whose fear of 
going to hospital could partly explain the 21% increase in 
last-known-well to arrival times during the pandemic (Nawabi et al., 
2022). Moreover, the poorest and those who usually struggle to access 
healthcare may have faced even more challenges in getting the care they 
need in this difficult context, potentially reducing horizontal equity. 
Conversely, horizontal equity may well have increased if the rationing of 
scheduled and specialised care has had a higher impact on the more 
socio-economically advantaged, who generally make more use of these 
types of care. Finally, we may expect discrepancies across European 
countries due to differences in the baseline magnitude of equity and in 
the policies implemented during the pandemic.

In the context of the COVID-19 pandemic, only a few studies on 
horizontal equity healthcare could be acknowledged, mostly dealing 
with reported unmet medical care needs. In the US, effects of ethnicity, 
low education (Czeisler et al., 2020) or job loss (Gonzalez et al., 2020) 
have been established. For Europe, Arnault et al. (2021) highlight the 
impact of economic vulnerability on unmet needs during the first 
months of the pandemic crisis among the 50+; they also point out that 
difficulties in accessing healthcare for economically vulnerable in
dividuals were mostly experienced among the sickest groups of people, 
which suggests that the theoretical priority given to caring for the sickest 
was not entirely borne out by reality. González-Touya et al. (2021)
calculate concentration indices for most European countries and fail to 
exhibit significant income-related inequalities in unmet medical care 
needs during the first epidemic wave in most European countries. In the 
UK, inequalities in favour of the richest in GP consultations were also 
observed at the peak of the first wave, but these inequities diminished as 
the pandemic progressed towards the summer of 2020 (Davillas and 
Jones, 2021).

We explore the extent to which the magnitude of inequity in 
healthcare use among individuals aged 50 or more across Europe has 
been modified during the COVID-19 pandemic, by using the wave 8 of 

the SHARE survey conducted just before the pandemic and the second 
SHARE Corona survey conducted in the summer 2021. We propose new 
measures of vertical and horizontal equity based on the fairness gap 
approach, developed by Fleurbaey and Schokkaert (2009), and using 
variance as the measure of inequality. Our first major contribution is to 
investigate the normative issue of vertical equity in healthcare use, 
which is almost never addressed in the literature except in Sutton 
(2002). We extend his contribution by focusing on healthcare access (or 
lack of access) for the sickest people, considering a binary variable of 
healthcare consumption rather than a continuous measure of number of 
contacts. We propose two simple measures of vertical equity based on 
two alternative definitions of what would be a desirable increase in care 
as a function of an increase in need. Regarding horizontal equity, our 
study enriches the current literature by considering various 
socio-economic status variables as sources of unfairness, whereas studies 
relying on the concentration index approach only measure 
income-related inequality. We also analyse healthcare use - not unmet 
needs - by using data from the summer of 2021. Even though this work 
will not allow determine whether the changes observed with the 
pandemic will be temporary or permanent, our study is not limited to 
observing what happened immediately after the onset of COVID-19 but 
more than a year after, in 18 European countries that differ in their 
baseline levels of healthcare equity and ease of access to healthcare 
during the pandemic.

2. Methods

2.1. Measures of horizontal and vertical equity in healthcare use

2.1.1. Conceptual framework
Let us assume that healthcare utilization during a reference period – 

the last 12 months in our case – by an individual i at a given time t 
(before or after the outbreak of COVID-19) is derived from the unob
servable latent individual’s net utility of the individual in using care q∗

it, 
i.e. utility of using care minus utility of not using it. q∗

it is supposed to be 
additively explained by healthcare needs (Nit), socio-economic charac
teristics (Sit) and demographic variables (Dit), plus an error term 
assumed to be normally distributed (εit): 

q∗
it = f(Nit, Sit,Dit)= αtNit + βtSit + γtDit + εit (1) 

The vector of needs consists in a set of variables related to health 
status, which are regarded as legitimate and desirable sources of dif
ferences in healthcare use under the principle of vertical equity. The 
vector of socio-economic characteristics may include education, income, 
or economic vulnerability, that are considered as sources of illegitimate 
differences in healthcare use under the principle of horizontal equity. 
The f function is assumed to be additively separable: it implies that the 
effect of needs on healthcare use is regarded as independent of the effect 
of socio-economic variables and vice-versa. Demographic variables 
notably include family situation, as well as age and gender, although the 
latter could also be considered to some extent as additional needs var
iables. Finally, the residual term captures individual preferences and 
other random factors not accounted for by the other determinants.

Empirically, q∗
it can refer to the latent unobserved variable associated 

to a binary outcome of care use qit. The predicted value of this latent 
variable, referred to as q̂it in the remainder of this work, can be esti
mated by a simple Probit model: 

q̂it = α̂t Nit + β̂t Sit + γ̂t Dit (2) 

2.1.2. Measure of horizontal equity
Horizontal equity is achieved if all individuals with the same needs 

have the same level of healthcare use, irrespective of their socio- 
economic status or any other illegitimate source of inequalities in 
healthcare use. As the effect of socio-economic status is supposed to be 
independent of the level of needs, this condition is satisfied if and only if 
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β̂t = 0.
The method adopted for measuring the magnitude of horizontal 

inequity, known as the fairness gap, was introduced by Fleurbaey and 
Schokkaert (2009) and applied in a few empirical studies on health, 
healthcare use and mortality (Barbosa and Cookson, 2019; Gar
cía-Gómez et al., 2015). The idea is to define a “horizontally fair” dis
tribution of healthcare as the distribution that would be observed if all 
individuals could have a common socio-economic status.

For each individual i at period t, the horizontal unfairness gap (HUGit) 
can be defined as the difference between his/her actual healthcare use 
and the “reference” healthcare use he/she could expect if the effect of 
illegitimate sources of inequalities were neutralized: 

HUGit = q̂it −
(

α̂t Nit + β̂t Sref
t + γ̂t Dit

)
(3) 

The expression α̂t Nit + β̂t S
ref
t + γ̂t Dit is the predicted “reference” 

healthcare use for an individual i at period t, whose actual needs and 
demographic characteristics are left unchanged but who is assigned a 
common “reference” socio-economic status.

In a situation of complete horizontal equity, the difference between 
actual and “reference” predicted values of healthcare use should be 
equal to zero for all individuals from the population of interest. So, 
horizontal inequity (HI) can be assessed by aggregating all the individ
ual values HUGit through an inequality measure.

We adopt an absolute measurement approach to inequalities, by 
using the variance as an inequality measure. In contrast to the usual 
bidimensional concentration index, which is relative and only considers 
one source of inequality as natural ordering, the variance allows to ac
count for many legitimate and illegitimate sources. It also satisfies 
translation invariance, which is a desirable property given the sharp 
reduction in average outcomes of healthcare utilization induced by the 
pandemic.

Horizontal inequity (HI) is then measured by the variance of indi
vidual horizontal unfairness gaps (HUGi) as follows: 

HIt = σ2(HUGit)= σ2( q̂it −
(

α̂t Nit + β̂t Sref
t + γ̂t Dit

))
(4) 

Equation (2) being additively separable, it immediately follows that: 

HIt = σ2( β̂t Sit − β̂t Sref
t

)
= σ2(β̂t Sit) (5) 

The fairness gap approach can be seen as a generalization of the well- 
known method of indirect standardization. Its main interest is that it 
satisfies by construction the so-called “compensation condition” which 
states that there should be no differences left in healthcare use due to 
variations in socio-economic status when the chosen measure is equal to 
zero: 

HIt =0 ⇒σ2(β̂t Sit)=0⇒ β̂t =0 (6) 

Moreover, as equation (2) is additively separable, HIt has two other 
very useful features. First, its value does not rely on Sref

t anymore, so that 
choosing a reference for socio-economic status becomes unnecessary. 
Then, its value is never impacted by legitimate variations in healthcare 
use due to differences in needs or demographics. This property and the 
“compensation condition” both make HIt a particularly relevant mea
sure of horizontal inequity.

2.1.3. Measures of vertical equity
The concept of vertical equity has an even clearer normative 

dimension since vertical equity is achieved if care use is fairly distrib
uted according to needs. Consequently, an agreement should be first 
found on what constitutes a fair distribution of use according to needs. 
Empirically, we aim to treat and measure horizontal and vertical equity 
independently of each other. To this end, we adjust by socio-economic 
profile when it comes to assessing vertical equity. Defining a fair dis
tribution of use according to needs amounts to setting a reference value 
(αref ) for the effect of needs on healthcare use.

Sutton (2002) proposes an empirical method to estimate this “ideal” 
relationship between needs and care use. Given that use should always 
be increasing with needs, he estimates their relationship and observes 
that this condition is not met beyond a certain level of need. He therefore 
deduces the ideal relationship by applying a linear projection for high 
needs based on the estimated relationship for moderate needs. This 
method, relevant with a single aggregated and continuous need variable, 
is difficult to replicate across multiple indicators of needs.

Our premise is rather that an egalitarian situation where all in
dividuals would have the same use of healthcare, irrespective of their 
needs, is unanimously considered as vertically unfair. This amounts to a 
situation where there is no prioritisation of healthcare use according to 
need, i.e. where healthcare is randomly distributed across the popula
tion. Even in hypothetical extreme situations of care rationing (“wartime 
medicine”), one would “prefer” to deny care to the sickest to save the 
greatest number of lives rather than allocate healthcare randomly ac
cording to needs. In our first approach, we consider the egalitarian sit
uation as the most vertically inequitable and chosen as the “reference” 
healthcare level in this worst-case scenario where αref = 0.

For each individual i, at period t, the vertical fairness gap (VFGit) can 
be defined as the difference between his/her actual healthcare use and 
the “reference” healthcare use he/she could expect if healthcare were 
allocated irrespective of needs, i.e. if the response to needs was the most 
unfair: 

VFGit = q̂it − (β̂t Sit + γ̂t Dit)= α̂t Nit (7) 

We measure the magnitude of vertical equity (VE) by the variance of 
individual vertical fairness gaps (VFGit): 

VEt = σ2(VFGit)= σ2(α̂t Nit) (8) 

It immediately follows that the most vertically inequitable situation, 
in which healthcare use does not meet needs at all, is reached when VEt 

is equal to zero: 

VEt =0 ⇒σ2(α̂t Nit)=0⇒α̂t =0 (9) 

Its value is never impacted by illegitimate variations in healthcare 
use due to differences in socio-economic characteristics, meaning that it 
is insensitive to potential fluctuations in horizontal equity. This measure 
of vertical equity is increasing with α̂t when α̂t is strictly positive.

Several objections can be raised at this stage: firstly, our measure of 
vertical equity also increases when α̂t is strictly negative, although it 
could correspond to situations at least as undesirable as our situation of 
reference. In our empirical analyses, we ensure that such situations 
where the total (combined) effect of needs on healthcare use is negative 
apply to very few observations, and we normalize the measure of ver
tical equity to 0 for all individuals concerned. Secondly, while this 
measure of vertical equity allows us to capture differences in healthcare 
access between individuals with and without needs, it is not sensitive to 
increases in healthcare use according to the intensity of needs. Thus, it 
does not necessarily consider a situation where individuals with high 
needs have greater use than those with moderate needs as more equi
table than a situation where it is the opposite. This debatable assumption 
would nonetheless seem more problematic to us if we were modelling a 
continuous variable of number of visits or healthcare expenses rather 
than a binary indicator of healthcare access, which is desirable by all 
individuals with needs. Finally, according to this measure, vertical eq
uity is maximized when α̂t tends towards infinity. It raises questions for 
very high values of α̂t as an excess healthcare use from high-need in
dividuals is not desirable beyond a certain threshold and could be source 
of inefficiency.

An alternative approach consists in choosing the fairest response to 
needs as the “reference” situation, considering that an additional in
crease in the use of high-need individuals relatively to low-need in
dividuals would reduce vertical equity. We construct a synthetic and 
virtual reference value αref that considers, for each need variable, the 
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highest estimated value of α̂ before the pandemic, i.e. the largest gap in 
the net utility of care use between low-need and high-need individuals.

For each individual i, at period t, the vertical unfairness gap (VUGit) 
can be defined as the difference between his/her actual healthcare use 
and the “reference” healthcare use he/she could expect if the response to 
needs for all individuals was the fairest: 

VUGit = q̂it −
(
αref Nit + β̂t Sit + γ̂t Dit

)
=
(

α̂t − αref)Nit (10) 

The magnitude of vertical inequity (VI) can be measured by the 
variance of individual vertical unfairness gap (VUGit): 

VIt = σ2(VUGit)= σ2( ( α̂t − αref)Nit
)

(11) 

It immediately follows that there is no difference left in healthcare 
use due to variations from the fair response to needs when VIt is equal to 
zero: 

VIt =0 ⇒σ2( ( α̂t − αref)Nit
)
=0⇒α̂t =αref (12) 

Its value is never impacted by illegitimate variations in healthcare 
use due to differences in socio-economic characteristics, meaning that it 
is insensitive to potential fluctuations in horizontal equity.

2.1.4. Estimation strategy
We use Probit models to produce estimates of the healthcare 

outcome (q̂it ) for both periods, before and after the outbreak of COVID- 
19. In a first step, for each period, we estimate a pooled model on the 
whole SHARE sample adjusted for country-fixed effects to obtain global 
values of horizontal and vertical equity “all countries together”. In a 
second step, for each period, the same model is estimated separately for 
each country to compare horizontal and vertical equities between 
countries.

Separately for both periods, for the whole sample and for each 
country, we calculate a set of measures of horizontal inequity and two 
sets of measures of vertical equity (αref = 0) and vertical inequity (αref =

α̂max ). Confidence intervals of (in)equity measures are obtained by 
bootstrap with 1000 replications. Finally, the evolutions of magnitude in 
horizontal and vertical (in)equity across countries and periods are 
illustrated graphically.

2.2. Data and sample

This research is based on SHARE panel data (Börsch-Supan et al., 
2013). SHARE is a European multi-disciplinary survey which includes 
persons aged 50 or more and their partner, living in 27 European 
countries or Israel. The population to be analysed consists of a sub
sample of longitudinal SHARE respondents who have taken part in two 
separate SHARE collection operations: the eighth wave of the regular 
face-to-face SHARE survey (October 2019–March 2020) and the second 
wave of the SHARE Corona survey (SHARE Corona 2), conducted in 
June and July 2021 (Scherpenzeel et al., 2020). The scope is first 
restricted to participants aged 50 or over and living in private house
holds from 18 SHARE countries: Austria (AT), Germany (DE), Sweden 
(SE), Spain (ES), Italy (IT), France (FR), Denmark (DK), Greece (GR), 
Switzerland (CH), Belgium (BE), Czech Republic (CZ), Poland (PL), 
Slovenia (SI), Estonia (EE), Croatia (HR), Lithuania (LT), Finland (FI) 
and Romania (RO). Eight countries with less than 750 observations were 
dropped from the sample due to problems of convergence or accuracy of 
the estimations arising from insufficient sample size: Bulgaria, Cyprus, 
Hungary, Israël, Latvia, Luxemburg, Malta and The Netherlands. The 
original sample of respondents to wave 8 (N = 37,452) is subject to two 
additional steps of selection. We construct a balanced sample, retaining 
only SHARE participants who answered both wave 8 and SHARE Corona 
2. This choice is driven by the conditional design of the two consecutive 
waves, associated with a significant attrition (29% reduction of the total 
wave 8 sample), which leads us to base the analysis on a consistent 
population, i.e. identical at both points of measurement. Second, we 

exclude from the sample respondents with missing values for most of the 
variables used to build the outcome or as covariates in the models, 
leading to a further cut of 6%. The final sample includes 24,965 re
spondents. Sample selection is summarized in a flowchart and analysed 
in terms of composition bias in Online appendix (Fig. A1 and Table A1).

2.3. Outcomes of healthcare use

Before the pandemic, in SHARE wave 8, the respondents were asked 
about the number of times they have seen or talked with doctors or 
qualified/registered nurses (including emergency rooms and outpatient 
visits at hospital) and the number of hospital stays they had during the 
previous twelve months (questions Q1a and Q1b in Online Appendix 
A1). In SHARE Corona 2, the questions regarding physician utilization 
and hospital care (Q2a and Q2b in Online Appendix A1) cover approx
imately the same time span of 12 months but their scope slightly differ in 
several ways. Contrary to questions from wave 8, questions Q2a and Q2b 
are devised as simple “yes/no” measures. Question Q2a refers to visits to 
a doctor’s office or medical facility but does not explicitly account for 
remote contacts by phone or video, or contacts with qualified nurses. 
Question Q2b concerns treatment in a hospital but does not distinguish 
between hospital stays and outpatient consultations or emergency room 
visits. To make the measure of healthcare use as comparable as possible 
between the two waves, we build a binary indicator measuring whether 
the respondent has had at least one contact with a physician or an 
hospital. We are using another question from SHARE Corona 2 to cap
ture telemedicine use (Q2c), although the time frame of this question is 
slightly different, covering the last fifteen or sixteen months rather than 
the past year.

The broad scope of this outcome aligns with our ambition of 
assessing equity in terms of access to care. It facilitates comparisons 
between countries, by smoothing out differences related to national 
healthcare systems, and is in line with the ethical vision of equity in 
access to “a reasonable or decent basic minimum of health-care services” 
advocated by Daniels (1985). Furthermore, it also contributes to the 
setting aside of theoretical questions pertaining to moral hazard or ef
ficiency, to respect of preferences, and to the “expensive tastes” re
sponsibility: it can be stated that, in an ideal world with no rationing of 
care or barriers to access, everyone aged 50 or over should have at least 
one contact per year with a doctor, especially those with poor health 
status. Therefore, access to one medical visit per year could be consid
ered as a merit good that must be guaranteed to all. Conversely, lack of 
access to care would be particularly unfair for individuals with health 
needs or those who are less privileged, regardless of any consideration of 
moral hazard or preferences.

2.4. Potential sources of inequalities

We consider a broad set of variables in measuring healthcare needs. 
Self-reported health, grouped into three categories (“Excellent or very 
good”, “Good”, “Fair or poor”) aims to proxy the global health status of 
individuals before and during the pandemic. Four other binary variables 
of health symptoms or situations potentially experienced in the last 6 
months before each of the two interviews are also used to create a single 
time-varying binary indicator of frailty: “Has fallen down”, “Was afraid 
of falling down”, “Has experienced dizziness, faints or blackouts”, “Has 
experienced fatigue”. We also consider the number of chronic diseases 
diagnosed, grouped into four categories: “0”, “1”, “2”, “3 or more”, 
based on a list of 18 chronic conditions, information available only in 
wave 8. The Global Activity Limitation Indicator (GALI), measured in 
wave 8, is also introduced into the analysis: “For the past 6 months at least, 
to what extent have you been limited because of a health problem in activities 
people usually do? Severely limited/Limited, but not severely/Not limited”.

To assess socio-economic status, we first consider education, which is 
measured on three aggregate levels of the International Standard Clas
sification of Education (ISCED-1997) before the pandemic: “Lower 
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secondary or under”, “Upper secondary”, “Post-secondary education”. The 
income variable considered here is the annual total net household in
come per consumption unit, using the modified OECD equivalence scale. 
Respondents are classified into their income quintile based on the in
come distribution of their country of residence. Economic vulnerability 
of the respondents is also assessed based on the self-reported difficulty of 
“making ends meet”, which is collected through the following question: 
“Thinking of your household’s total monthly income, would you say that your 
household is able to make ends meet … ? With great difficulty/With some 
difficulty/Fairly easily/Easily”. The first (“With great difficulty” and “With 
some difficulty”) and the last two categories (“Fairly easily” and “Easily”) 
are grouped together to end up with a binary variable. This synthetic 
and subjective indicator of living conditions should measure the re
spondent’s real budgetary constraint—i.e. the difference between the 
ability to pay and expenses—and his/her ability to withstand unex
pected financial shock. Income and the economic vulnerability are 
considered as time-varying since they are measured in both periods.

Age and gender, as biological determinants of health, are first treated 
as demographic controls since they could have an influence of their own 
on the demand for healthcare or on healthcare system response, 
different from a mere effect of needs. We test the effect of this choice by 
treating them alternatively as variables of needs in a sensitivity analysis 
(see section 4). We also include an indicator of "couple life" as a pure 
control variable, without any associated normative hypothesis.

3. Results

Before the pandemic, 91% of the respondents have had at least one 
contact with the healthcare system during the previous 12 months 
(Table 1). Access to healthcare was initially very comparable in almost 
all countries involved, the probability of use of care ranging from 87% in 
Finland and Sweden to 97% in Austria, except for Romania (76%). By 
contrast, only 78% of the respondents have had at least one contact 
between June–July 2020 and June–July 2021, with marked differences 
across countries. If access to care seemed remarkably reduced or 
inhibited during the pandemic in Romania (54%) and in Greece (64%), 
the probability of contact remained over 80% in most countries.

Table 1 also provides a detailed description of the health, socio- 
economic and demographic characteristics of respondents for each of 
the two periods, for the sample as a whole and separately for each 
country.

Table 2 provides the estimated coefficients of Probit model 
explaining healthcare use before and after the outbreak of COVID-19 on 
the overall sample. Similar results of Probit models estimated separately 
for each country can be found in Online appendix (Tables A2 and A3). 
Before the pandemic occurred, the propensity of using care was strongly 
and positively correlated with needs in all countries, and especially with 
the number of chronic diseases, consistent with the principle of vertical 
equity. For a given level of needs, the net utility of healthcare use was 
also significantly higher among the most educated (coefficient of 
+0.184 compared to low-educated people) and in the highest income 
quintiles (coefficients from +0.164 to +0.250 compared to the lowest 
quintile). This points to the existence of pro-rich horizontal inequities in 
healthcare utilization among people aged 50 and over in Europe before 
the pandemic.

The consequences of the pandemic on the association between needs 
and the propensity to use care are mixed. The gap in net utility of 
healthcare use between the individuals reporting three chronic condi
tions or more and those reporting none seems to have largely reduced. 
Similarly, the effect of age was reversed: whereas the net utility of 
healthcare utilization was significantly increasing with age before, it 
became significantly decreasing with age during the pandemic. It may 
suggest that the oldest and/or chronically ill people have particularly 
complied with policy recommendations to stay at home or have more 
forgone care due to the fear of being infected. The effect of being 
severely limited, as measured by the GALI, on the propensity to use care 

has decreased and even become significantly negative. However, this 
negative effect should be interpreted with caution, insofar as being 
severely limited is positively correlated with other need variables, such 
as being frail or self-reporting poor health, for which the relative dif
ferences in use tended to rise with the pandemic. This growing gaps in 
net utility of healthcare use between frail and non-frail individuals or 
between people in poor health and others may reflect a certain priority 
in delivering care to those whose health has deteriorated to the point 
where they require it at that time.

Regarding the socio-economic effects, only a narrowing of the gap 
between those with low and average levels of education was observed 
during the pandemic; in contrast, the gap between those with high and 
low levels of education remained unchanged. A similar pattern can be 
discerned in terms of income, suggesting that the most privileged in
dividuals have had greater access to care than others in this context of 
rationing (private sector consultations, telemedicine, etc.).

The measures of horizontal and vertical (in)equity at each period and 
in each country as well as their bootstrapped standard errors (based on 
1000 replications) are reported in Table 3. The “All countries” estimates 
arise from a pooled model with country-fixed effects, while country- 
specific measures arise from models estimated separately for each 
country. These measures are depicted in Figs. 1–3, where countries are 
ranked according to their level of equity before COVID-19, from most 
equitable to least equitable.

Before the outbreak, horizontal inequity measure is significantly 
positive on average in Europe (Table 3, column 2), but only in three 
specific countries taken separately: France, Greece, and Estonia. It 
suggests that there was horizontal inequity in healthcare utilization, at 
least in these countries, before the pandemic. After the outbreak, hori
zontal equity remains significantly different from zero on average 
(0.0133) but there is no evidence that its level has significantly evolved 
during the pandemic (Table 3, column 6), except for a decrease in France 
and an increase in Slovenia (Fig. 1). In France, the correlation between 
access to healthcare and both income and self-reported ability to make 
ends meet was much smaller during the pandemic than before. The 
opposite is observed in Slovenia (Online appendix, Tables A2 and A3).

We examine vertical equity by first considering as worst-case refer
ence the egalitarian situation where all individuals would have the same 
use of healthcare regardless of their needs. The cases of negative (total) 
contributions of needs on healthcare use concern less than 1% of ob
servations in all countries except Denmark (4%), Belgium (4%) and the 
Czech Republic (11%): these contributions are brought down to 0 before 
measuring vertical equity. In all countries, vertical equity measures were 
significantly different from zero before the pandemic and remained so 
afterwards (Table 3, columns 7 and 9). This implies that, throughout 
Europe, people with any kind or level of needs do have a higher pro
pensity of using healthcare than those with no need at all, both before 
and since COVID-19.

Nonetheless, the measure of vertical equity declined significantly 
after the pandemic compared with before on average in Europe (from 
0.295 to 0.127). This drop observed in all countries except Spain and 
Lithuania is particularly sharp in the countries that were initially the 
most equitable, like Germany, Denmark, Poland or the Czech Republic 
(Fig. 2). This suggests that the pandemic has narrowed the gap in use of 
the healthcare system between those with needs and those without, 
irrespective of the underlying cause.

Alternatively, we now assess vertical inequity as the gap between the 
real situation in a country and a best-case scenario of “optimal” distri
bution of use according to needs, which is proxied by the maximum 
effects of each need variable before the pandemic. All countries 
together, vertical inequity has increased significantly after the outbreak 
of COVID-19 (from 0.268 to 0.553). A similar trend is observed in all 
European countries and the gap is significant in most of them (Table 3, 
columns 12 to 16, and Fig. 3).

These results suggest that we have deviated further from the most 
vertically equitable situation during the pandemic than before in most 
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Table 1 
– Main characteristics of the respondents at each period by country.

Country All AT DE SE ES IT FR DK GR CH BE CZ PL SI EE HR LT FI RO

N = 24,965 1124 1700 770 840 1574 1490 1143 2324 1482 1469 1550 1452 1850 2296 971 1016 865 1049
Wave 8 – before outbreak (Oct.19 – Mar. 20)
HC use last 12 months (%) 91 97 96 87 95 92 94 90 88 89 96 97 90 91 91 88 90 87 76
Age (mean) 69.6 71.8 68.8 71.9 73.0 69.8 70.0 68.8 69.1 70.9 69.3 71.0 66.9 70.2 71.0 67.6 68.0 67.8 66.4
Gender: Woman (%) 58 61 54 55 59 57 59 56 57 55 55 63 56 59 64 56 63 55 57
In couple (%) 71 63 75 73 75 80 65 74 75 70 66 65 76 73 59 78 62 75 73
Education: Primary/low sec. (ISCED = 0–2) (%) 32 20 8 27 78 68 32 12 49 17 35 33 25 27 20 56 17 27 47
Education: Upper sec. (ISCED = 3) (%) 38 47 53 24 10 21 38 38 27 45 28 49 56 51 37 28 35 29 41
Education: Post sec. (ISCED = 4–6) (%) 30 33 39 49 12 11 30 50 24 38 37 19 19 22 44 17 48 45 12
Ability to make ends meet: (Fairly) Easily (%) 62 88 91 87 66 44 78 94 13 87 77 83 48 51 56 37 53 79 29
Equivalized income (mean, K€/year) 22 28 25 26 14 15 25 48 16 80 23 9 7 17 9 8 9 47 4
Self-assessed health: Excellent, very good (%) 22 30 20 41 16 20 23 55 31 40 28 19 8 22 5 18 6 20 13
Self-Assessed health: Good (%) 40 38 43 36 36 38 46 26 39 43 44 58 45 45 25 36 38 42 44
Self- Assessed health: Fair, poor (%) 37 32 37 24 48 42 32 19 30 18 28 23 47 33 69 46 56 38 44
GALI: Not limited (%) 53 48 46 57 55 56 56 62 74 64 52 49 46 49 38 50 50 54 51
GALI: Limited (%) 33 35 38 32 34 30 30 31 20 28 33 37 36 34 36 34 35 34 38
GALI: Severely limited (%) 14 17 17 11 11 14 14 7 6 7 14 14 17 18 26 16 15 12 11
# chronic diseases: 0 (%) 19 19 16 25 14 26 18 25 19 31 17 14 14 19 18 16 15 16 25
# chronic diseases: 1 (%) 27 28 26 29 26 30 29 29 26 30 26 23 23 27 29 26 26 25 31
# chronic diseases: 2 (%) 23 24 22 22 22 21 24 23 24 20 26 26 22 23 23 24 23 25 23
# chronic diseases: 3+ (%) 31 29 36 25 38 23 29 24 31 19 31 38 42 31 31 35 35 35 21
Frailty: 1+ symptom (%) 38 41 33 30 43 27 49 34 35 27 48 43 39 22 49 45 40 34 55
Corona 2 – after outbreak (June–July 2021)
HC use last 12 months (w. telemedicine) (%) 78 86 90 85 87 75 85 82 64 73 87 85 83 76 70 77 84 80 58
HC use last 12 months (wo. telemedicine) (%) 64 85 90 79 65 41 85 77 44 72 85 80 60 52 42 44 50 74 54
Ability to make ends meet: (Fairly) Easily (%) 69 94 93 93 78 54 83 96 10 91 85 93 61 63 74 44 62 86 29
Lowest equivalized income (mean, K€/year) 14 21 21 22 10 14 21 29 7 39 20 6 5 5 7 5 5 21 3
Self-assessed health: Excellent, very good (%) 21 32 20 37 11 14 21 55 25 38 28 15 7 19 6 25 5 20 13
Self-Assessed health: Good (%) 41 37 42 37 40 39 46 24 40 44 45 50 49 46 26 37 37 46 47
Self- Assessed health: Fair, poor (%) 39 32 39 26 49 47 34 22 35 19 27 35 45 35 69 39 58 34 40
Frailty: 1+ symptom (%) 47 45 42 40 43 32 61 42 51 31 56 57 43 34 58 55 50 45 59

Sample: N = 24,965 respondents to SHARE Wave 8 and to SHARE Corona 2 questionnaires, 18 countries.
Notes: unweighted frequencies. Average ages and incomes are presented, but these variables are introduced categorically in our models.
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European countries, indicating that the progressivity of healthcare uti
lization according to need has declined substantially with the pandemic. 
The analysis of coefficients by country highlights the influence of 
chronic diseases on these results, with a reduced gap in the utilization of 
healthcare services between the sickest and the others (Online Appen
dix, Tables A2 and A3).

Given that the two approaches of vertical equity do not rely on the 
same assumptions, it is not unexpected that they do not result in an 
identical ranking of countries prior to the pandemic, nor that they reveal 
the same exact trends in all countries (Fig. 2 vs. Fig. 3). However, they 
both lead to classify Germany (respectively Italy) as the most (resp. the 
least) vertically equitable country before the pandemic. And although 
they differ in terms of significance or magnitude of the before/after 
changes for some countries, Denmark and Belgium in particular, they 
yield fairly consistent trends for most countries.

4. Sensitivity analyses

We first test the sensitivity of the results by adjusting the model post- 
pandemic by COVID-19 infection and COVID-19 vaccination (see Online 
appendix; Tables A4 and A5, Figures A2, A3 and A4) insofar as they 
partly drive healthcare utilization and could, in turn, affect equity 
measures. However, in practice, the results are virtually unaffected by 
these two additional features.

Our main outcome of healthcare use also includes remote medical 
consultations. However, the time frame of the telemedicine question 
after the outbreak is slightly different from before, covering the last 
fifteen or sixteen months rather than the past year. We test the 

Table 2 
– Estimated coefficients of Probit models on healthcare use before and after the 
outbreak, all countries together.

Before 
outbreak

After outbreak

N 24,965 24,965
Age: 50–64 – –
Age: 65–69 0.023 − 0.023
Age: 70–74 0.072* 0.003
Age: 75–79 0.180*** − 0.041
Age: 80+ 0.025 − 0.121***
Gender: Woman 0.147*** 0.061***
In couple: Yes 0.084*** 0.043**
Education: Primary or low sec. (ref) – –
Education: Upper sec. 0.106*** 0.058**
Education: Post sec. 0.184*** 0.185***
Make ends meet: With some/great difficulty (ref) – –
Make ends meet: (Fairly) Easily 0.025 0.013
Annual income: < Q1 (ref) – –
Annual income: [Q1; Q2[ 0.069 − 0.020
Annual income: [Q2; Q3[ 0.168*** 0.018
Annual income: [Q3; Q4[ 0.250*** − 0.008
Annual income: ≥ Q4 0.164*** 0.174***
Annual income: Missing 0.098** − 0.038
SAH: Excellent (ref) – –
SAH: Good 0.145*** 0.140***
SAH: Fair or poor 0.223*** 0.326***
GALI: Not limited (ref) – –
GALI: Limited 0.114*** 0.045*
GALI: Severely limited 0.184*** − 0.052
Chronic disease: None (ref) – –
Chronic diseases: 1 0.636*** 0.352***
Chronic diseases: 2 0.936*** 0.477***
Chronic diseases: 3+ 1.258*** 0.602***
Frailty: Yes 0.085** 0.256***
Country fixed effects Yes Yes
Intercept 0.614*** 0.327***
Pseudo R2 0.181 0.094

Sample: N = 24,965 respondents to SHARE regular Wave 8 and to SHARE 
Corona 2 questionnaires, 18 countries.
Notes: (unweighted) models; coefficients are displayed, not marginal effects; * p- 
value <0.1 ** p-value <0.05 *** p-value <0.01.
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sensitivity of our results to the exclusion of telemedicine consultations 
from our outcome in SHARE Corona 2: see Online appendix (Tables A6 
and A7, Figures A5, A6 and A7). The results on horizontal inequity are 
very similar to those observed in our primary analysis as they do not 
show significant evolution with the pandemic. However, the overall 
increase in vertical inequity induced by the pandemic is even higher 
when telemedicine is not accounted for: all countries together, VI in
creases from 0.268 to 0.611, while it only reaches 0.553 when tele
medicine is included. It suggests that telemedicine has played a 
protective role against the decrease in vertical equity during the 
pandemic, by providing individuals in need of care the opportunity to 
have contact with professionals. This result is especially striking in most 
of the countries where telemedicine has been heavily used, such as in 
Croatia, Estonia, Poland, Slovenia or Lithuania, with Italy being the 
exception.

As a third sensitivity analysis, the vertical (in)equity measures are 
estimated after incorporating gender and age in the basket of needs: see 
Online appendix (Table A8, Figs. A8 and A9). All countries together, 
similar trends are observed, the decrease in vertical equity being even 
slightly higher. The evolutions in vertical (in)equity observed at the 
country level are also quite similar.

Fourth, we test if our results are sensitive to the restriction of the 
sample to only individuals suffering from at least one chronic disease (N 
= 20,194), for whom it is even more obvious that they should have 
received healthcare within the year: see Online appendix (Tables A9, 
A10 and A11, Figures A10, A11 and A12). Main results for horizontal 
equity are unchanged. Regarding vertical (in)equity, the magnitude of 
the evolutions observed is a little weaker and the sample restriction 
induces loss of precision in the estimates. Nevertheless, the decrease in 
vertical equity remains significant for all countries combined and 

Fig. 1. – Horizontal inequity in healthcare use before and after the outbreak, by country 
Sample: N = 24,965 respondents to SHARE regular Wave 8 and to SHARE Corona 2 questionnaires, 18 countries. 
Notes: inequality measures derived from (unweighted) models in Tables 2, A2 and A3; vertical error bars represent 90% confidence intervals after the outbreak 
calculated by bootstrap (N = 1000 replicates), only for countries with significant differences between before and after the outbreak.

Fig. 2. – Vertical equity in healthcare use before and after the outbreak, by country, taking the egalitarian situation as the undesirable “reference” 
Sample: N = 24,965 respondents to SHARE regular Wave 8 and to SHARE Corona 2 questionnaires, 18 countries. 
Notes: inequality measures derived from (unweighted) models in Tables 2, A2 and A3; vertical error bars represent 90% confidence intervals after the outbreak 
calculated by bootstrap (N ¼ 1000 replicates), only for countries with significant differences between before and after the outbreak; the reference used to measure 
vertical equity is the undesirable egalitarian situation without any prioritisation according to need (αref = 0).
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perceptible in most of them.
Finally, we are testing an alternative hypothesis regarding the choice 

of the “optimal” distribution of use according to needs for measuring 
vertical inequity. In our main analysis, we chose a virtual reference 
corresponding to the combination of the highest coefficients for each 
need variable observed before the pandemic, regardless of the country 
where they were observed. As a sensitivity analysis, we consider the 
alternative hypothesis of a “real” reference situation, corresponding to 
the coefficients observed in the country where the sum of the effects of 
the need variables on the latent utilization variable was the highest 
before the pandemic (Germany): see Online appendix (Table A12, 
Fig. A13). Empirically, although the values taken by the inequity mea
sures change mechanically with this alternative reference, the evolu
tions in vertical inequity observed at the country level are fairly similar 
to those observed in the main analysis.

5. Discussion

Our study identifies pro-rich horizontal inequities in healthcare use 
in 2019 in Europe but the evidence does not suggest that the level of 
horizontal equity evolved significantly during the pandemic, except for 
a slight increase in Denmark, Italy, Poland and Slovenia and a decrease 
in France. From this perspective, it appears that the various restrictions 
brought about by the pandemic have not served as a “great equalizer” 
and that the readjustment in the equity of healthcare provision in favour 
of the poorest did not occur on its own.

We have devised two alternative approaches for vertical equity, one 
measuring it in comparison with a purely egalitarian situation, envis
aged as the worst possible situation from a theoretical point of view, and 
the other measuring the reduction in equity relative to a reference sit
uation considered to be the closest empirically to the best possible 
relationship between care needs and access to care. Both measures 
suggest that vertical equity has significantly decreased in almost all 
European countries. This means that individuals with high needs suf
fered proportionally more than the others from a reduction in their ac
cess to care due to “stay-at-home” policies, postponement of scheduled 
treatments and procedures, reduced availability of care, and foregoing 
care for fear of contamination. Even if the two approaches of vertical 

equity do not rely on the same assumptions, they highlight similar trends 
for most countries. We also observe that telemedicine has played a 
“protective” role against this decline in vertical equity in healthcare 
utilization, especially in countries where it was used extensively during 
the pandemic. It suggests that individuals with the highest needs also 
used this alternative of telemedicine and that the detrimental effect of 
the pandemic on vertical equity might have been even larger without it.

The empirical strategy on SHARE data compels us to select a 
balanced sample on the one hand, and to carry out “complete case” 
analysis on the other by excluding instances of partial non-response to 
the core SHARE questions used in the analysis. The decision to work on a 
balanced panel is highly constrained by the conditional design of the 
SHARE Corona survey relative to the regular SHARE wave 8. This is not 
standard in studies about equity, where it is customary to compare 
different cross-sectional points of measurement and work on unbalanced 
panels. However, this would have required us to work on two samples 
overly different in terms of structure, due to the high level of attrition 
between the two waves, specific to the pandemic period and to the 
telephone design of the SHARE Corona surveys and subject to selection 
bias regarding health and socio-economic status. Given that these se
lection biases could not be appropriately corrected with suitable 
weighting sets, our strategy was to define a population identical at both 
points and to focus on the individual effects of their characteristics on 
equity levels of equity before and during the pandemic.

Our research is also conducted on a binary “all-encompassing” 
outcome of healthcare use. While this choice is largely motivated by 
considerations of data comparability between SHARE wave 8 and 
SHARE Corona 2, we believe that such a global outcome helps to 
simplify the normative framework of the analysis and to circumvent 
certain restrictive hypotheses that would otherwise be required 
regarding the optimal relation between the level of needs and the vol
ume or type of care provided. The use of two distinct methods to assess 
vertical equity, along with this binary outcome, provides a better un
derstanding of the underlying normative assumptions. In this context, 
our focus is on ensuring fair access to the most basic forms of care, with 
particular attention to the risk of “non-access” for people with at least 
some need for care, regardless of the intensity of that need. This allows 
us to think in terms of healthcare which, in the absence of rationing or 

Fig. 3. – Vertical inequity in healthcare use before and after the outbreak, by country, taking the highest average effect per need variable before the pandemic as a 
desirable “reference” 
Sample: N = 24,965 respondents to SHARE regular Wave 8 and to SHARE Corona 2 questionnaires, 18 countries. 
Notes: inequality measures derived from (unweighted) models in Tables 2, A2 and A3; vertical error bars represent 90% confidence intervals after the outbreak 
calculated by bootstrap (N = 1000 replicates), only for countries with significant differences between before and after the outbreak; the reference used to measure 
vertical inequity is the highest average effect per need variable estimated before the outbreak (αref = α̂max).
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barriers to access, ought to be universally distributed to people aged 50 
and over which precludes the risk of moral hazard and the issue of the 
efficiency of the care provided. Our approach implies reasoning in terms 
of relative inequalities based on an outcome relating to basic routine 
care: from a public health perspective, the most pressing concern is to 
prevent the sickest from being the most affected by non-use, even if the 
extent of this non-use phenomenon is limited. In contrast, it is true that 
this outcome does not permit a clear understanding of the equity in the 
volume of healthcare use according to the level of needs, and therefore 
does not lend itself to interpretation in terms of over-use or under-use. 
Another restriction is that of our method relies on the complete sepa
rability of the effects of needs and socio-economic factors on use in the 
models, which means that we can only assess vertical equity for other
wise equal socio-economic profiles. Future research could employ an 
approach that allows the “use-need” relationship to vary according to 
socio-economic groups. Such an approach would enable to gain greater 
insight into the role of potential social inequalities in access to health
care, including limitations in supply, information asymmetry and 
discrimination in the delivery of care, as well as demand-side factors 
such as a lower preference for care. Moreover, as we are primarily 
interested in equity of access to healthcare for health needs prior to the 
specific context of COVID-19, we have chosen not to account for specific 
COVID-related factors of healthcare use in our main analysis. COVID-19 
infection and vaccination may have created avenues for new contacts 
with the healthcare system, but not as a rule. People suffering from mild 
COVID were advised to stay at home, and to consult a doctor only if 
symptoms had not disappeared after several days. Also, screening and 
vaccinations campaigns were not necessarily conducted by doctors or at 
doctors’ office, but also by other professionals like pharmacists. Addi
tionally, individuals with comorbidities were more likely to experience 
severe symptoms in case of infection, and thus more inclined to seek 
medical attention and to get vaccinated. In practice, the inclusion of 
such control variables does not modify the results.

Despite these limitations, our work makes major contributions to the 
literature on equity of healthcare use, particularly by looking at it from a 
perspective of vertical equity, for which the literature is sparse. We posit 
that the utilization of two alternative approaches to vertical equity 
yields insights on their relative merits and drawbacks in relation with 
the underlying normative assumptions. Our results on horizontal and 
vertical equity may already give rise to concerns about the long-term 
adverse health effects of healthcare rationing for high-need in
dividuals – and incidentally also for less privileged people insofar as 
their needs are higher on average – thereby increasing their risks of 
morbidity and mortality. They also call for further studies based on more 
recent data to determine whether these changes were only temporary or 
if the pandemic has permanently deteriorated vertical equity. Anyway, 
they point to the necessity of implementing public policies to restore and 
foster access to doctors, particularly through telemedicine, for those 
with the greatest needs and/or the lowest socio-economic status, since 
the pandemic has not levelled out the slight pre-existing social inequity 
and has even worsened equity of access to care between those with no 
need of care and the others in most countries. This is a particularly 
challenging concern in the countries of Central and Eastern Europe, 
where public health spending and health professionals’ resources are 
scarce.
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