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ABSTRACT
Objectives To analyse trajectories of retail pharmaceutical 
expenditures from 2010 to 2019 in Italy to investigate 
whether there was a switch from public to private 
expenditure, how the composition of private and public 
expenditure changed, and whether there are correlations 
with supply/demand variables. Answering these questions 
is important to assure pharmaceutical care to all citizens in 
a public health system where expenditure containment is 
the issue of pharmaceutical policies.
Design and setting Time- trend analysis was carried 
out in the Italian National Health System (NHS), between 
2010 and 2019. We considered the following: public 
pharmaceutical expenditure with/without direct distribution 
of drugs, copayments, household out- of- pocket payments 
for drugs reimbursable/non- reimbursable by the 
NHS, and for drugs without prescription requirement. 
Correlations were tested between expenditure items and 
relevant statistics (Gini coefficient, resident population 
demographics, ages and categories of physicians, and 
current expenditure on health).
Results The switch feared between public and private 
pharmaceutical expenditures was not found: private 
expenditure increased (average annual per cent change 
1.5%; 95% CI 0.3% to 2.6%), but public spending 
remained stable (–1.0%; 95% CI –3.0% to 1.1%). Single 
items of expenditure exhibited significant pattern changes 
over the study period. A switch from public expenditure 
without direct distribution of drugs (–3.9%) to expenditure 
with direct distribution was found (+8.4%). Unexpected 
increases in household out- of- pocket payments for drugs 
reimbursable by the NHS (+6.1%) and in copayments 
(+4.9%) were shown. No notable correlations were found.
Conclusions This study offers insights into Italian 
experience that can be applied to other contexts and 
the results provide policy- makers issues to reflect on. 
The findings suggest that policies of pharmaceutical- 
expenditure management may have multiple effects and 
unexpected combined effects over time that should be 
considered when they are designed, and suggest that 
health policies must be adopted with a systematic logic 
and a broad and unified vision.

INTRODUCTION
Pharmaceuticals play a vital role in the health 
system. The challenge for policy- makers, 
acknowledging that healthcare budgets are 
limited, is to balance the growing demand for 

drugs and access to new medicines with the 
economic resources available.

Pharmaceutical expenditure encompasses 
hospital pharmaceuticals, including drugs 
administered or dispensed during an episode 
of hospital care, and to retail pharmaceuticals 
that are provided outside of hospital care, 
such as those dispensed through a pharmacy 
or bought from a supermarket.

Pharmaceutical expenditures are predom-
inantly made for retail pharmaceuticals. In 
the European Union (EU), retail pharma-
ceuticals averaged €381 per person across 
the 27 member states in 2018, adjusted for 
differences in purchasing power. The vari-
ations in per capita retail pharmaceutical 
spending across countries are wide, ranging 
from €236 in Denmark to €615 in Germany 
(Italy showed a per capita expenditure on 
retail pharmaceuticals of €434).1 These varia-
tions reflect differences in the basket of avail-
able medicines, in pharmaceutical prices, in 
consumption and in the relative role of hospi-
tals in dispensing pharmaceuticals, as well as 
in the market penetration of generics and in 
the policies adopted.

In recent years, in countries where govern-
ments are the largest third- party payers and 
private companies sell pharmaceutical prod-
ucts, pharmaceutical policies have been 
mostly driven by the need to control costs.2 
Several countries have taken measures to 
reduce pharmaceutical spending—such as 

Strengths and limitations of this study

 ► This is the first study to analyse possible shifts in 
retail pharmaceutical expenditure from public to 
private expenditure and change on the composition 
of expenditures over the time in a National Health 
System.

 ► All pharmaceutical expenditure items were analysed.
 ► The study was conducted using administrative data.
 ► Expenditure data were not disaggregated at the re-
gional level.
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cutting manufacturer prices and margins for pharma-
cists and wholesalers, introducing compulsory rebates, 
delisting some pharmaceuticals (ie, excluding them from 
reimbursement) and incentivising the use of generics.3

Over the last 20 years, Italy’s pharmaceutical policies 
have changed along three dimensions:
1. Measures to reduce pharmaceutical spending through 

reimbursements, negotiated ex- factory prices and pay-
back mechanisms.

2. Actions to govern demand through copayments in two 
forms, as a prescription fee and as the spread on the 
reference price (i.e., the patient pays the difference 
between the reference price and the pharmacy price), 
and through actions regarding prescription behaviour, 
such as setting prescription quotas.

3. Introduction of alternative forms of drug distribution.
In Italy, the governance of pharmaceutical expenditure 

is balanced between two levels: national and regional. 
Since 2001 the Italian healthcare system has been decen-
tralised and each of the 21 regions or autonomous prov-
inces have had power to legislate within the framework 
established by the central government and have had 
responsibility for the management, organisation and 
delivery of healthcare services. At national level, the 
main regulatory actor is the Agenzia Italiana del Farmaco 
(AIFA) that manages: marketing authorisation; prices 
and reimbursement of authorised drugs that are nego-
tiated by the AIFA and the relevant marketing company; 
reference pricing for the generic off- patent submarket 
(i.e., the market for active principles with at least one 
generic form); pay- back to the regions after exceeding 
the pharmaceutical spending ceiling. The devolution 
has increased regional accountability on pharmaceutical 
spending, as a consequence, the regions have imple-
mented policies of cost containment focusing on co- pay-
ment and actions on prescribing behaviour, including 
prescription quotas. Copayment as prescription fee and 
as spread on the reference price were first introduced by 
regional governments in 2002, prescription quotas were 
first introduced in 2005. Pharmaceutical direct distribu-
tion of medicines listed in the Direct Distribution Formu-
lary was another measure implemented.

Previous studies have analysed the effect of a single 
policy4 5 or the impact of multiple policies on a single 
variable, such as public expenditure, total expenditure or 
demand,6 7 and little is known about the effect of phar-
maceutical policies on the distribution of expenditures 
between public and private components.2

In particular, little attention has been given to the anal-
ysis of a possible shift from public to private expenditure 
and the effect on the composition of expenditures after 
policies have been adopted by guaranteeing the sustain-
ability of public spending.

The goal of this study is to analyse the trajectories of 
retail pharmaceutical expenditures in Italy by exploring 
the following questions:
1. Was there a switch in retail pharmaceutical expendi-

ture from public to private spending?

2. Did the internal composition of private and public ex-
penditure change?

3. What correlation can be found between retail phar-
maceutical expenditures and relevant supply/demand 
variables?

MATERIALS AND METHODS
This study used a time- trend analysis of annual secondary 
data from Italy covering the 10- year period between 2010 
and 2019. We obtained official data from the Italian Medi-
cine Agency (AIFA), Organisation for Economic Co- op-
eration and Development (OECD), National Institute of 
Statistics and Eurostat. The indicators considered here 
are shown in table 1, which lists the definition and source 
for each. These indicators were chosen because of data 
availability and for the following reasons: as demographic 
factors potentially driving pharmaceutical expenditure, 
we used the most commonly used variables (sex and age 
structure of the population); as a link to socioeconomic 
gradient, we used the Gini index; as behavioural factors 
driving prescription habits, we opted for type of medical 
practitioners (generalist vs specialist) and age composi-
tion of prescribing physicians; as economic factors, we 
opted for an international indicator, that is, public versus 
private expenditures share of gross domestic product.

A time- trend analysis was performed using the average 
annual per cent change (AAPC) as the summary measure 
for the rate of change over the period 2010–2019. The 
AAPC is a method that uses an underlying segmented 
regression in which a number of significant breakpoints 
in the time series (if any) are allowed, and is computed 
as a weighted average of the annual per cent changes esti-
mated over each time segment. In our analysis, the AAPC 
was estimated by fitting a log- linear segmented regression 
model, assuming the homoscedasticity of the random 
errors and allowing two breakpoints over the time series.8

Kendall’s τ coefficient was used to investigate the correla-
tions between the observed pharmaceutical expenditure 
items and other relevant health statistics over the period 
2010–2019, including the ages and categories of prac-
tising physicians, current expenditure on health, the Gini 
coefficient and resident population demographics; values 
of τ range from –1 (perfect negative association) to +1 
(perfect positive association). Kendall’s τ was preferred 
over Spearman’s ρ because its normal approximation 
does not require large- sized or moderate- sized datasets to 
be valid.9 The correlation analysis was performed on first- 
differenced (detrended) data.

Time- trend analysis was conducted with Joinpoint 
Regression Program V.4.8.0.1 (April 2020; Statistical Meth-
odology and Applications Branch, Surveillance Research 
Program, National Cancer Institute), while correlation 
analysis was conducted with Stata V.15 (StataCorp. 2017. 
Stata Statistical Software: Release 15. College Station, TX: 
StataCorp LLC). All tests were two sided and the signif-
icance level was set at 5%. Raw data used for the analysis 
are presented in online supplemental file 1.
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Patient and public involvement
Patients and the public were not involved in the design or 
planning of the study.

RESULTS
Italy’s public pharmaceutical expenditure did not change 
significantly between 2010 and 2019 (AAPC = –1.0%, 
95% CI –3.0% to +1.1%), while private pharmaceutical 

spending increased significantly (AAPC =+1.5%, 95% CI 
+0.3% to +2.6%). As shown in figure 1, nearly all single 
items of expenditure did exhibit significant patterns of 
change over the study period. More specifically, public 
pharmaceutical expenditure without the direct distri-
bution of drugs in class A experienced a pronounced 
slowdown (AAPC = –3.9%, 95% CI –4.5% to –3.4%), 
and public pharmaceutical expenditure with the direct 

Table 1 Indicators, definitions and data sources

# Indicator Definition Source

1 Public pharmaceutical expenditure without 
direct distribution of drugs in class A

Expenditure on essential medicines and medicines for serious and 
chronic diseases (class A). The drugs of this class are fully reimbursed 
by the National Health System (NHS).

AIFA 2019

2 Public pharmaceutical expenditure with direct 
distribution of drugs in class A

Expenditure on drugs (in class A) directly purchased by LHAs and 
distributed through two different channels. In one case, drugs are 
dispensed directly by LHAs and hospitals, thus bypassing intermediate 
and retail distribution. In the other wholesalers and pharmacists 
dispense LHA- purchased drugs at much lower margins in order to limit 
their losses.

AIFA 2019

3 Copayments Household out- of- pocket payments active in two forms: as a 
prescription fee and as the spread on the reference price.

AIFA 2019

4 Private pharmaceutical expenditure for drugs 
in class C (not reimbursable by the NHS)

Household out- of- pocket payments for drugs, the price of which is 
decided by the manufacturer, can be increased over time, and is not 
reimbursed by the NHS. Class C includes medicines for diseases 
of slight importance and for minor ailments. Drugs with prescription 
requirement.

AIFA 2019

5 Private pharmaceutical expenditure for drugs 
in class A (reimbursable by the NHS)

Household out- of- pocket payments for drugs reimbursable by the NHS 
but paid for by the citizen.

AIFA 2019

6 Private pharmaceutical expenditure for over/
behind the counter drugs (no prescription 
requirement)

Household out- of- pocket payments for drugs pre- packaged for “self- 
medication”, meaning they do not need a prescription to be purchased. 
Drugs without prescription requirement

AIFA 2019

7 Gini index of income equality The Gini coefficient is a measure of the income distribution and is used 
to determine income inequality within a population. It ranges from 0% 
to 100%, with 0% representing perfect equality (ie, every resident has 
the same income) and 100% representing perfect inequality (ie, one 
resident earns all the income). The index of income equality refers 
to disposable income, post taxes and transfers, in the working age 
population aged 18–65.

Eurostat 2020

8 Physicians—under 35 years old Total physicians (head count) OECD 2020

9 Physicians—35–44 years old Total physicians (head count) OECD 2020

10 Physicians—45–54 years old Total physicians (head count) OECD 2020

12 Physicians—55–64 years old Total physicians (head count) OECD 2020

12 Physicians—65–74 years old Total physicians (head count) OECD 2020

13 Physicians—Generalist medical practitioners Total physicians (head count) OECD 2020

14 Physicians—Specialist medical practitioners Total physicians (head count) OECD 2020

15 Public expenditure on healthcare—
government/compulsory schemes

Share of gross domestic product (%) OECD 2020

16 Private expenditure on healthcare—household 
out- of- pocket payments

Share of gross domestic product (%) OECD 2020

17 Female Total population ISTAT 2020

18 Population—0–14 Total population ISTAT 2020

19 Population—15–64 Total population ISTAT 2020

20 Population—65–79 Total population ISTAT 2020

21 Population—80+ Total population ISTAT 2020

AIFA, Italian Medicine Agency; ISTAT, Italian Institute of Statistics; LHA, Local Healthcare Authority; OECD, Organisation for Economic Co- operation 
and Development.
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distribution of drugs in class A exhibited a significant 
increase (AAPC =+8.4%, 95% CI +3.6% to +13.3%) over 
10 years. The increase in private pharmaceutical expendi-
ture was mainly driven by an increase in expenditure on 
drugs in class A (AAPC =+6.1%, 95% CI +1.7% to +10.7%) 
and in copayments (AAPC =+4.9%, 95% CI +3.6% to 
+6.0%).

Table 2 shows the results of the correlation anal-
ysis, which evaluates the relationship between supply/
demand variables and pharmaceutical expenditures. 
The only slightly significant results relate to the positive 
correlation between income inequality and out- of- pocket 
expenses for drugs without prescription requirement 
(over/behind the counter) (τ=0.62, p value=0.046).

DISCUSSION
The switch feared between public and private pharmaceu-
tical expenditures was not found: between 2010 and 2019, 
Italy’s private pharmaceutical expenditure increased, but 
public spending remained stable.

Composition of private pharmaceutical expenditure
The composition of private expenditure seems to have 
changed due to significant growth in copayments. This 
result may be explained by the combined effect of the 
different trends in the two types of pharmaceutical 

expenditure sharing the differential with respect to the 
reference price and fixed rate tickets. Since 2001 (law 
405/2001),10 the regions have been given the right to 
apply a prescription fee with the dual aim of reducing 
government expenditure through a payment shift from 
third- party payers to patients and of promoting the 
rational use of drugs. In 2014, drugs were subjected to 
prescription fees in 16 out of 21 regions; in 2019, drugs 
were subjected to prescription fees in 18 out of 21 regions. 
This policy seems to have led to a reduction in the weight 
of fixed rate tickets, which was estimated to have fallen by 
–17.7% between 2013 and 2019,11 and seems to confirm 
the results of previous studies according to which copay-
ment policies have been shown to decrease purchases 
of pharmaceuticals in countries with diverse health 
systems.12 13

This decrease is hard to interpret because, as suggested 
by some authors, an explanation could be sought in a 
more responsible use of medicines.12 14 A different expla-
nation, as suggested by other authors, could be sought 
in decreased patient access to drugs and reduced drug 
cart, leading to a negative impact on long- term health 
outcomes.15 16

The different composition of private expenditure may 
also be attributable to the differential share of brand- 
name drugs in total drug purchases, as such drugs are 
preferred to generic equivalents. Although Italy has imple-
mented actions to favour generic consumption, such as 
the introduction of mandatory generic substitution by 
pharmacists in 2005 and mandatory generic prescription 
by physicians in 2012 (Law 135/2012),17 the low diffusion 
of equivalent drugs in our country persists. This finding 
is documented in numerous international comparisons: 
although between 2005 and 2017 it went from 7% to 25% 
in volume, the market share of generic drugs in Italy 
remains considerably below the EU average, and in 2019, 
out of 13 OECD countries, Italy ranked last in terms of the 
value (9.1%) and second- to- last in terms of the volume 
(27.7%) of equivalent drugs purchased. This result can 
be explained by the combined effect of (1) a reduction 
in the price of generic drugs that occurred in 2011 and 
(2) the remuneration of pharmacists calculated on the 
basis of a fixed percentage of the price of the products, an 
aspect that constitutes a disincentive to propose generic 
drugs to customers (less expensive). Indeed, if they are 
paid by fixed margins of the retail price, the pharmacists 
have an incentive to sell the highest priced pharmaceu-
ticals. In addition, according to the literature, the roots 
of this demand for brand- name medicines rather than 
generics could be found in consumer behaviours affected 
by negative perceptions of generic medicines18 and subse-
quent negative attitudes towards generic substitution.19–23 
A strong lack of confidence in the quality of ‘copycat’ 
medicines attributed to the decreased effectiveness of 
generic medicines18 24 may explain the willingness to pay 
slightly more for an original drug than for a generic alter-
native. This suggestion is supported by a previous study 
showing an incoherent generic medicine policy in Italy, 

Figure 1 Public (red) and private (blue) pharmaceutical 
spending in Italy between 2010 and 2019 (millions of euros). 
The average annual per cent change (AAPC) of each item 
is reported on the right side of the chart; * indicates that 
the AAPC is significantly different from zero at the 5% level. 
Notes: the AAPC is a summary measure of the trend over a 
prespecified fixed interval. It is obtained from an underlying 
segmented regression in which a number of significant 
breakpoints in the times series (if any) are allowed, calculating 
a weighted average of the annual per cent changes estimated 
over each time segment. Data source: AIFA: Italian Medicine 
Agency; NHS, National Health Service.
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with demand- side policies for physicians and pharmacists 
but not for patients,25 who have not received any informa-
tion or education about generic drugs.

Composition of private and public pharmaceutical expenditure 
for drugs in class A
A surprising and unexpected result of this study is the 
increase in expenses for medicines that are reimbursable 
(class A) but were bought privately; even more surprising 
is that both the expenditure for the direct distribution 
of drugs in class A and the expenditure for class A drugs 
borne by the citizens grew as if there were a comple-
mentarity between the two items. A previous study26 
showed a positive correlation between the volumes (and 
expenditure) of prescription- only drugs reimbursed by 
the National Health System (NHS; class A) and non- 
prescription drugs for several therapeutic classes, but to 
our knowledge, no study has explained this correlation. 
The explanation for this phenomenon does not seem to 
be rooted in social and economic inequality or in ageing 
or gender, as suggested by previous studies.27 28 Since no 
significant correlation was found between the Gini index 
or the elderly resident population and the level of private 
pharmaceutical expenditure, it cannot be inferred that 
these variables lead to a certain expenditure level. A 
possible explanation could be the presence of a barrier 
in access to GPs, implying that patients do not go to the 
GP to be prescribed drugs, but due to the prescription of 
a specialist, they go directly to community pharmacies.

Composition of public pharmaceutical expenditure
The results of this study also showed a change in the trend 
in public expenditure and in its composition, with greater 
growth in the direct distribution of drugs and a signifi-
cant reduction in expenditure without the direct distribu-
tion of drugs reimbursed by the NHS. The switch seems 
to be conditioned by the fact that all regions have acti-
vated direct pharmaceuticals through two different chan-
nels: distribution of reimbursable medicines to patients 
by hospitals and other healthcare structures; distribution 
of medicines directly bought by the NHS by community 
pharmacies (distribution on behalf of the NHS) through 
agreements stipulated with wholesalers and pharmacy 
associations.

In both channels, very aggressive procurement policies 
have been adopted in recent years through the establish-
ment of hospital networks (even at the regional level) to 
increase their bargaining power, and require companies 
to offer further discounts.29 Faced with such policies, one 
would expect a reduction in the value of expenditure. 
Instead, this change suggests that direct price controls 
may be less effective in controlling spending, as savings 
are offset by a sharp increase in volume.30 Indeed, Tele 
and Groot found that most cost- containment policies 
consist of supply- side measures, as such measures have 
proven to be more effective than demand- side measures, 
and that price control policies are most effective in 

controlling expenditure when accompanied by comple-
mentary volume control measures.31

Study limitations
First, we use administrative data to analyse the compo-
sition of private and public expenditures. This database 
often does not record all data, and no information is 
available on volumes, types or mixes of drugs, as we only 
observed expenditures for drugs that were prescribed 
and sold. Consequently, we did not take into account 
the quantities of drugs used, an increase which may be 
explained by a range of factors: population ageing; the 
rise in the prevalence of chronic diseases such as cancer, 
cardiovascular disease and mental illnesses; the possi-
bility that pharmaceutical companies may increase the 
prices of other drugs as a result of generic substitution; 
or the introduction of new and generally more expen-
sive drugs—including new formulations of existing 
medicines—which pushes spending up.3 Second, we 
used aggregate data at the country level and, due to data 
unavailability, had no possibility to explore the impact of 
regional differences. Since 2001, the Italian healthcare 
system has been decentralised, and the regions have had 
the power to legislate and the responsibility to manage 
and organise the delivery of healthcare services. Many 
pharmaceutical policies are managed at the regional level, 
including the direct distribution of drugs and copayment 
measures, with huge differences across regions. These 
differences may explain the effects of pharmaceutical 
policies on the expenditure trend. A 2017 study showed 
that private spending grew at a higher rate in northern 
regions, which have introduced tickets since 2002/2003, 
than in southern regions, which adopted this policy 
later.32 Lastly, a lack of power due the short time period 
covered by our study may have been responsible for not 
finding significant correlations between supply/demand 
and pharmaceutical expenditure.

CONCLUSION
Despite some considerable limitations, this study contrib-
utes to the literature and fills a gap represented by the 
analysis of the trajectories of retail pharmaceutical 
expenditures and of the change in the composition of 
expenditures over time. Results of this study focus on the 
experience of Italy, but readers can take certain aspects 
of Italian experience and apply them to other contexts 
and the results offer policy- makers issues to reflect on. 
(1) Pharmaceutical expenditure has increased over time, 
and although there has been no switch from public to 
private, private expenditure has grown more than public 
expenditure. These results suggest that pharmaceutical 
policies can have unexpected combined effects over 
time and in contrast with the spirit of the public health 
system’s call for affordable and quality healthcare for all 
and a reduction in the direct financial burden on the 
population accessing care. (2) There has been a switch 
from expenditure without direct distribution of drugs 
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reimbursed by the NHS to expenditure with direct distri-
bution. The second grew more than twice as much as the 
first decreased. These results suggest that ‘policies have 
multiple effects that should be considered when they 
are designed’.2 For example, direct distribution may be 
intended to contain prices, but it may increase volumes 
or cause the mix of drugs, compensating for the expected 
effect. (3) There has been an increase in copayments 
(due to the preference for brand- name drugs over equiv-
alents). The policies to be adopted must consider not 
only the payer’s perspective but also the perspectives of 
all other stakeholders (patients, prescribers, pharmacists, 
etc) and must provide for their direct involvement if one 
wants the effect expected from each policy. (4) There has 
been increasing expenditure on drugs reimbursable by 
the NHS but paid for by citizens. This could be an alarm 
for a public healthcare system that should be able to guar-
antee healthcare services, and suggests that health poli-
cies must be adopted with a systematic logic and a broad 
and unified vision,33 considering the fact that policies in 
different fields can interact with each other with unex-
pected effects.
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2010 11058 2144 998 848 3093 2015 21684 34931 79276 78373 12120 52944 173440 8.92 1.83 31.7 30540.8 8673.0 3410.8 

2011 10023 2832 1337 1026 3207 2113 21267 36354 73294 86936 13630 53856 177625 8.77 1.93 32.5 30649.4 8625.5 3545.8 

2012 8986 2837 1406 1027 3000 2125 20406 37010 66281 91537 15387 53994 176627 8.78 1.94 32.4 30667.6 8714.5 3656.3 

2013 8863 3003 1436 1468 2985 2278 20545 38008 61033 96582 18750 53525 181393 8.77 1.95 32.8 30795.6 8882.9 3756.9 

2014 8598 3250 1500 1442 2937 2269 19918 38584 55725 99546 22116 53463 182426 8.87 2.00 32.4 31298.1 9137.5 3877.4 

2015 8477 4291 1521 1487 2997 2375 19081 38725 51097 99188 25011 53610 179492 8.86 2.08 32.4 31294.0 9241.6 3977.4 

2016 8254 5556 1540 1309 2642 2492 20377 40638 48271 98969 31387 54063 185579 8.73 2.04 33.1 31209.2 9320.7 4049.1 

2017 8120 4792 1549 1317 2813 2109 20652 41789 46123 95419 37530 53691 187821 8.68 2.07 32.7 31143.7 9395.9 4132.7 

2018 7781 4620 1608 1360 2875 2270 20708 41420 44142 90636 43395 52998 187303 8.67 2.04 33.4 31056.4 9437.4 4207.0 

2019 7765 4481 1581 1544 3066 2392 21345 42314 42629 85586 50721 53114 189481 8.66 2.00 . 30974.8 9453.5 4330.1 
Notes: According to the OECD, 2019 data on physicians and health expenditure are provisional. 
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