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A B S T R A C T
Objectives: Our aim was to examine the numbers of practicing physicians and total numbers of hospital beds in European
Organisation for Economic Co-operation and Development countries.
Methods: Data analyzed were derived from the “Organisation for Economic Co-operation and Development Health Statistics
2020” database between 1980 and 2018. The selected countries were compared according to the type of healthcare system
and geographical location by parametric and nonparametric tests.
Results: In 1980, Bismarck-type systems showed an average number of physicians of 2.3 persons/1000 population; in
Beveridge-type systems, it was 1.7 persons. By 2018, it leveled out reaching 3.9 persons in both healthcare system types.
In 1980, average physician number/1000 was 2.5 persons in Eastern Europe; in Western Europe, it was 1.9 persons. By
2018 this proportion changed with Western Europe having the higher number (3.7 persons; 3.9 persons). In 1980, average
number of hospital beds/1000 population was 9.6 in Bismarck-type systems whereas in Beveridge-type systems it was 8.8.
By 2018, it decreased to 5.6 in Bismarck-type systems (242%) and to 3.1 in Beveridge-type systems (265%). In 1980, the
average number of hospital beds/1000 population in Eastern Europe was 10.3; in Western Europe, it was 8.5. By 2018, the
difference between the 2 regions did not change.
Conclusions: Although the number of physicians was 33% higher in 1980 in Eastern Europe than in Western Europe, by 2018
the number of physicians was 5% higher in Western Europe. In general, regardless of the healthcare system and geographical
location, the proportion of physicians per 1000 population has improved due to a larger decrease in the number of hospital
beds.
Keywords: COVID-19, Eastern Europe, hospital bed capacity, physicians, Western Europe.
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Introduction
Global shortages in healthcare workforce have become urgent
challenge healthcare systems have to tackle. Several factors
contribute to this phenomenon that threatens the sustainability of
healthcare systems by shortage of and inequality within health
workforce, coupled with demands posed by an aging society in
terms of an increasing need for chronic care and burnout
experienced by physicians.1-5
The so-called “medical brain drain” also forms an integral part
of the current, global, health workforce crisis.6-13
The World Health Organization (WHO) estimated that, in 2013,
7.2 million professionals were missing from healthcare globally.
Other research has projected the shortage of healthcare workforce
to reach 15 million by 2030.14,15
Regarding the healthcare system, changes in outpatient care,
the emergence of alternatives to long-term hospital care and 1day surgery, advances in medical technology, the high demand

from policy makers to reduce high hospital costs, and the economic crisis of 2008 have all led to a reevaluation of and, consequently, continuous reduction of the number of hospital beds.
Another aspect is that the general practitioner gatekeeper function in general also leads to lower level of hospitalization and
specialist use. According to WHO data, the number of hospital
beds has dramatically decreased in some countries since 1990.
Since 2000, nearly all countries of the Organisation for Economic
Co-operation and Development (OECD) and the European Union
have witnessed a decreasing tendency with regard to the number
of hospital beds per capita.16-22
Before the fall of communism, European healthcare systems
could be divided into 3 major categories: the so-called Bismarckian-type, solidarity-based health insurance system introduced in
1883, the Beveridge-type national health system introduced in
1948 and ﬁnanced through taxes, and the strongly centralized
Soviet Semashko model introduced in Eastern European Socialist
countries after the Second World War. In the 1970s and 1980s, the
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Table 1. Changes in the number of practicing physicians and total number of hospital beds (1980-2018).
Indicator 1980

1990

2000

2010

2018

Number Average SD Number Average SD Number Average SD Number Average SD Number Average SD
of
of
of
of
of
countries
countries
countries
countries
countries
Practicing physicians (density per 1000 population [head counts])
Bismarckian
countries

7

2.3

0.63

7

2.8

0.55

12

2.9

0.57

12

3.3

0.73

11

3.9

0.69

Beveridge
countries

4

1.7

0.28

3

2.1

0.44

7

2.9

0.52

7

3.6

0.53

6

3.9

0.70

Eastern
European
countries

4

2.5

0.79

4

2.8

0.56

7

2.9

0.57

6

3.0

0.68

5

3.7

0.58

Western
European
countries

7

1.9

0.33

6

2.4

0.64

12

3.0

0.54

13

3.5

0.62

12

3.9

0.72

OECD
average

–

2.1

0.59

–

2.6

0.61

–

2.9

0.53

–

3.4

0.66

–

3.9

0.67

Total hospital beds (per 1000 population)
Bismarckian
countries

5

9.6

2.62

7

9.0

2.57

12

7.3

1.30

14

6.3

1.20

13

5.6

1.22

Beveridge
countries

6

8.8

3.52

7

6.5

3.02

10

4.6

1.28

10

3.7

0.97

10

3.1

0.63

Eastern
European
countries

4

10.3

2.46

4

10.0

2.84

6

7.5

1.19

7

6.4

1.05

7

5.9

1.03

Western
European
countries

7

8.5

3.29

10

6.9

2.64

16

5.6

1.83

17

4.7

1.71

16

3.9

1.41

OECD
average

–

9.2

3.02

–

7.8

2.98

–

6.1

1.87

–

5.2

1.71

–

4.5

1.60

OECD indicates Organisation for Economic Co-operation and Development.

Beveridge and the Bismarck system became dominant in Western
Europe, whereas the Semashko model was introduced in the Soviet countries of Central and Eastern Europe. After the social and
political changes, most Central and Eastern Europe countries
returned to the Bismarck model.23
Other typologies of countries can be used in public health
research. One of the most popular is the 3-welfare state regimes
(liberal regimes, conservative regimes, and social democratic regimes) characterized by a speciﬁc labor market regime and a
speciﬁc postindustrial employment trajectory proposed by
Esping-Andersen in his book in 1990.24,25
The COVID-19 pandemic has caused signiﬁcant burden for
healthcare systems worldwide.26 Rapid response to the pandemic
in healthcare included postponing nonurgent elective surgeries,
reconsideration of material and ﬁnancial resources, reassignment
of healthcare staff, providing training with the aim to upskill and
refresh knowledge of intensive care unit (ICU) therapy, and
increasing the number of ICU beds.27
Our study aimed to examine the numbers of practicing physicians and total numbers of hospital beds in European OECD
countries. According to our hypothesis, there are signiﬁcant differences in the number of physicians and the number of hospital
beds related to the healthcare system and geographical location.
We also assume that the decrease in the number of hospital beds
and the increase in the number of physicians appear as a trend
between 1980 and 2018; therefore, the capacity of human resources (physicians) and infrastructure (hospital beds) would increase the resilience of the healthcare system, in case of
unexpected emergencies or epidemics.

Methods
Our analysis was based on data derived from the “OECD Health
Statistics 2020” database28 (data retrieved according to a previous
database update as of November 20, 2020) for the period between
1980 and 2018 including the following indicators: “practicing
physicians (density per 1000 population [head counts])” and “total
hospital beds (per 1000 population).” A total of 24 European OECD
countries were selected for analysis.

Grouping of Countries
Differences between European OECD countries were examined
from 2 different aspects: type of healthcare system and
geographical location.
Regarding the type of healthcare system, we considered 2 basic
health insurance system models originating in Europe: we
differentiated between countries having Bismarckian-type and
Beveridge-type health system. Nevertheless, salient differences
between Beveridge and Bismarck systems could be deﬁned;
actually both of them are ﬁnanced out of public budget. Healthcare systems of the selected countries were grouped, as traditionally, according to method of ﬁnancing when studying the 2
indicators. Thus, Austria, Belgium, the Czech Republic, Estonia,
France, Germany, Hungary, Lithuania, Luxembourg, The
Netherlands, Poland, Slovakia, Slovenia, and Switzerland belonged
to countries having a Bismarckian system, and Denmark, the
United Kingdom, Finland, Greece, Ireland, Italy, Norway, Portugal,
Spain, and Sweden comprised the group of countries with
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Figure 1. Changes in the number of practicing physicians in Europe (1980-2018).

Beveridge-type healthcare systems. In the present study, we
focused speciﬁcally on the 2 major healthcare systems given that
in most of these countries these systems have been functioning for
a longer period of time. During the period under examination
(1980-2018), some countries witnessed major changes in their
healthcare systems: Greece in 1983 and Spain in 1986 started to
change from a Bismarck-type system to a Beveridge-type
healthcare. After the regime change, subsequent to the socialist
Semashko model, the Czech Republic from 1992, Estonia
from 1992, Poland from 1999, Lithuania from 1991, Hungary from
1989, and Slovakia from 1994 introduced a social health insurance
system.29-35
We distinguished 2 groups from a geographical point of view:
Austria, Belgium, Denmark, the United Kingdom, Finland, France,
Greece, The Netherlands, Ireland, Germany, Luxembourg, Norway,
Italy, Portugal, Spain, Sweden, and Switzerland belonged to the
group of Western European countries, and the Czech Republic,
Estonia, Lithuania, Poland, Hungary, Slovakia, and Slovenia
comprised the group of Eastern European countries.

Description of OECD Indicators
In the case of practicing physicians, data retrieved included
licensed physicians, interns, and residents working under supervision and salaried or self-employed physicians.
The indicator of total number of hospital beds includes all beds
maintained and provided with healthcare staff for patients

referred to healthcare institutions (including general hospitals,
mental health hospitals, and other specialized hospitals).

Statistical Methods
In our quantitative, retrospective study, we performed
descriptive statistics (mean, standard deviation) and comparative
database analysis. The type of healthcare system (Bismarckian vs
Beveridge) and Eastern versus Western European countries were
compared with a special focus on years 1980, 1990, 2000, 2010,
and 2018. Normality testing of distribution was done by ShapiroWilk test. In the case of a normal distribution, independent t tests
were used for the comparison of the years 1980, 1990, 2000, 2010,
and 2018 upon analyzing Bismarck- and Beveridge-type countries
and Eastern European versus Western European countries. Where
nonnormal distribution was found, Mann-Whitney test was used.
The grouping by healthcare system and geographical location was
also analyzed by cluster analysis. For the period 2010 to 2014 and
2015 to 2018 (sufﬁcient data were available), Classify, TwoStep
Cluster Analysis was performed based on the proportion of
number of hospital beds and physicians. Using Pearson’s correlation, we analyzed the relationship between the number of hospital
beds and physicians in those countries where data were available
for both indicators, for the years 1980, 1990, 2000, 2010, and 2018.
A 95% conﬁdence interval was considered statistically signiﬁcant
(P , .05). Statistical analysis was performed by using SPSS 25.0
software (IBM SPSS Statistics 25.0 software).

Figure 2. Changes in the total number of hospital beds in Europe (1980-2018).
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Figure 3. Comparison of some countries by practicing physicians and hospital beds per 1000 population (2018).

AUT indicates Austria; BEL, Belgium; CHE, Switzerland; CZE, Czech Republic; DNK, Denmark; ESP, Spain; EST, Estonia; FRA, France; GBR, United Kingdom; HUN, Hungary;
IRL, Ireland; ITA, Italy; LTU, Lithuania; NLD, The Netherlands; NOR, Norway; SVN, Slovenia.

Results
Number of Practicing Physicians
Changes in the number of practicing physicians and the total
number of hospital beds between 1980 and 2018 are presented in
Table 1.
Between 1980 and 2018, in Bismarck-type countries, the
number of practicing physicians per 1000 population increased
from 2.3 to 3.9 persons (167%). Between 1980 and 2018, in
Beveridge-type countries, the number of practicing physicians per
1000 population increased from 1.7 to 3.9 persons (1123%).
We did not ﬁnd signiﬁcant changes in the years 1980, 1990,
2000, 2010, and 2018 when comparing Bismarckian- and
Beveridge-type countries with each other (P = .089, P = .077,
P = .900, P = .254, and P = .969, respectively) (Fig. 1).
With respect to geographical location, between 1980 and 2018,
the number of practicing physicians per 1000 population
increased from 1.9 to 3.9 persons (1109%) in Western European
countries.
In the group of Eastern European countries, between 1980 and
2018, the number of practicing physicians per 1000 population
increased from 2.5 to 3.7 persons (150%).
We did not ﬁnd signiﬁcant changes in the years 1980, 1990,
2000, 2010, and 2018 when comparing Western and Eastern
European countries with each other (P = .131, P = .325, P = .799,
P = .140, and P = .632, respectively) (Fig. 1).
We concluded that, in the OECD countries analyzed, the
average number of practicing physicians per 1000 population
increased from 2.1 to 3.9 persons (184%).

Total Number of Hospital Beds
Between 1980 and 2018, in Bismarck-type countries, the
average total number of hospital beds per 1000 population
decreased from 9.6 to 5.6 (242%). Between 1980 and 2018, in
Beveridge-type countries, the average total number of hospital
beds per 1000 population decreased from 8.8 to 3.1 (265%).
Regarding the years 1980 and 1990, we did not ﬁnd signiﬁcant
changes upon comparing Bismarckian- and Beveridge-type
countries (P = .662 and P = .127, respectively). Nevertheless, the

comparison of the years 2000, 2010, and 2018 revealed signiﬁcant
results (P , .001, P , .001, and P , .001, respectively) (Fig. 2).
With respect to geographical location, between 1980 and 2018,
the average total number of hospital beds per 1000 population
decreased from 8.5 to 3.9 (254%) in Western European countries.
Between 1980 and 2018, within the group of Eastern European
countries, the average total number of hospital beds per 1000
population decreased from 10.3 to 5.9 (243%).
No signiﬁcant changes were found in the year 1980 (P = .366)
and 1990 (P = .071) upon comparing Eastern with Western European countries, nonetheless, selected years of 2000, 2010, and
2018 showed signiﬁcant results (P = .026, P = .026, and P = .003,
respectively) (Fig. 2).
We concluded that, in the OECD countries analyzed, the
average total number of hospital beds per 1000 population
decreased from 9.2 to 4.5 (251%).

Proportion of the Number of Hospital Beds and
Practicing Physicians (2010-2014 and 2015-2018)
Based on the factor analysis, 2 clusters can be distinguished.
In one of them, Western European countries (n = 9) were
mostly covered by Beveridge healthcare system (except
Switzerland and The Netherlands), where there are more physicians on fewer beds (ratio less than 1): 0.67 to 1.26 between
2010 and 2014 and 0.54 to 1.09 between 2015 and 2018.
The other cluster included mostly Eastern European countries
(n = 11) (except Austria, Belgium, France, Germany, and
Luxembourg) with a predominantly Bismarckian health system
(excluding the Czech Republic, Hungary, Lithuania, and Poland),
where fewer physicians have access to more beds (ratio more
than 1): 1.55 to 2.96 between 2010 and 2014 and 1.37 to 2.78
between 2015 and 2018. In Austria, for example, a remarkably
high number of hospital beds is associated with a similarly high
number of physicians (7.3; 5.2), whereas in the United Kingdom
a relatively low number of hospital beds is associated with a
low number of physicians (2.5; 2.8) (Fig. 3).
The factor analysis revealed that the 2 clusters were separated
only according to their geographical location, and no signiﬁcant
results were obtained for the healthcare system.
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There was no signiﬁcant correlation based on the number of
physicians and hospital beds in 1980 (r = 0.885; P = .115; n = 4), in
1990 (r = 0.786; P = .115; n = 5), in 2000 (r = 0.283; P = .271; n = 17),
in 2010 (r = 0.031; P = .901; n = 19), and in 2018 (r = 0.226;
P = .400; n = 16).

Discussion
In our study, we examined aspects of human resources in
healthcare in 24 European OECD countries through examining
numbers of practicing physicians and total numbers of hospital
beds.
In 1980, Bismarckian countries had a higher number of practicing physicians per 1000 population (2.3 persons) than
Beveridge-type countries (1.7 persons). This difference was more
moderate in 2010; there was a change to the opposite with
Beveridge-type countries having a higher number. By 2000 and
2018, the difference between the 2 types of healthcare systems
had disappeared completely with both groups of countries having
an average of 3.9 to 3.9 physicians per 1000 population in 2018.
From a geographical perspective, a different picture could be
drawn: in 1980, the average number of physicians per 1000
population was higher in Eastern Europe (2.5 persons) than
Western Europe (1.9 persons). This difference was more moderate
in 2000 and 2018. From 2000 there was a change to the opposite
with Western European countries reporting a higher number.
Several factors contribute to the migration of physicians from
Eastern to Western European countries.9,11,12
As regards the total number of hospital beds per 1000 population, in 1980, Bismarckian systems had a higher total number of
hospital beds (9.6) than Beveridge-type countries (8.8). By 2018,
this difference shifted toward Bismarckian countries presenting
higher numbers; furthermore, there had been a marked decrease
in average total number of hospital beds. From a geographical
perspective, a signiﬁcant, similar decreasing tendency was
observable with regard to hospital beds, with the Eastern European region having higher total number of beds throughout. To
conclude, the average number of hospital beds per 1000 population was found to have decreased in all countries included in our
study due to different factors and various regulations.16,18,19,20,21,36
According to data reported to the WHO, Finland and Sweden
have witnessed a signiﬁcant decrease (47% and 45%) in the
number of hospital beds since 1990. In this period, most Western
European countries reported a decrease of only 10% to 20% in
hospital beds.18 In the case of Sweden and Finland, decrease in
these numbers was mostly propelled by some sectors of healthcare having been transferred to branches of the social sector. As a
result of the ÄDEL Reform of 1992 in Sweden,37 previously existing
institutions and programs were transformed and specialized institutions providing long-term care outside the hospital sector
were created. In England, the continuous reduction in acute hospital care time was compensated by increasing the number of beds
in private nursing homes.38 In some Western European countries,
the number of acute care beds was reduced to an extent that it
eventually led to capacity shortages. Consequently, increasingly
long waiting lists developed in countries such as Ireland,39
Denmark, and the United Kingdom.40,18
Between 1996 and 2016, the population of Ireland increased by
31%, with an increase of the population older than 65 years of age
by 54%.41 Despite the fact that demographic changes were posing
an increasing burden on healthcare demands, the number of
hospital beds available was reduced considerably, partially due to
austerity in the 1980s and subsequent to the ﬁnancial crisis of
2008. The number of inpatient beds was reduced in public
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hospitals from 15 111 in 1980 to 10 473 in 2015 and increased in
private hospitals from 1518 to 1910.19
During the last year, emergency measures were introduced all
over the United States: hospital ships of the navy were deployed;
37 temporary hospitals were established throughout the country
to provide care for 15 000 COVID and non-COVID patients; and a
mammoth ﬁeld hospital was created in New York in a convention
hall and another one in Central Park for the management of 1400
COVID patients.42
Regarding Europe, in France, for example, ICU beds needed for
the management of the pandemic (14806) were created by
reallocating beds from acute care units (2283), postanesthetic care
units and operating theaters (1522), and other units (374), or new
beds were added (627).43
Novel institutes were established in the United Kingdom as
well: large ﬁeld hospitals, so-called National Health Service
Nightingale Hospitals, were opened to improve their capacitites.44,45 Capacities of larger institutes could reach 4000 to 5000
hospital beds.46
The COVID-19 pandemic has forced healthcare systems of all
countries of the world to take unprecedented steps. It has become
clear how important it is to improve hospital bed capacity and to
develop human resources if we intend to tackle and adequately
respond to a future healthcare emergency.

Limitations
With regard to all the indicators we analyzed, the amount and
composition of data available for selected years and countries
varied. We may have encountered differences with respect to data
collection methods, data sources, and deﬁnitions applied by the
different countries. There might be signiﬁcant differences in the
proportion of long-term care beds among the observed countries;
hence, further investigations would be also indicated regarding
acute care beds. Healthcare systems are currently undergoing
changes. The boundaries between traditional, separate systems
have gradually faded away.47,48 The research is not intended to
describe counterfactual data (eg, change in gross domestic product percentage spending) that would reﬂect on the performance
or effectiveness of healthcare systems.

Conclusions
The fact that socialist healthcare systems laid considerable
emphasis on human resources management and supply was one
of the greatest of their strengths.49 Consequently, before 1990,
Eastern European Socialist countries that were under communism had much higher numbers of active physicians than
Western European countries. Nevertheless, after 1990, the situation changed, and by the turn of the millennium, physician
numbers became equal with subsequent years bringing further
increase in Western European countries, thus reversing the
original situation.
Our study led to the conclusion that, between 1980 and 2018,
European OECD countries experienced an increase in the number
of practicing physicians and a reduction in the total number of
hospital beds. From the point of view of healthcare, initial differences in the number of practicing physicians leveled out by 2000
and 2018; from a geographical aspect, differences became more
moderate. Although Eastern Europe had a 33% higher number of
physicians in 1980 than Western Europe, by 2018 this number was
5% higher in Western Europe. Between 1980 and 2018, Beveridgetype systems experienced a higher reduction (265%) in hospital
beds than Bismarckian systems (242%). Nevertheless, in general,
regardless of the healthcare system and geographical location, the
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proportion of physicians per 1000 people has improved due to a
larger decrease in the number of hospital beds.
During the COVID-19, pandemic decision makers in many
countries realized that the hospital structure that had developed
during the past decades reached the limit of its capacity. The other
cornerstone of the pandemic was the availability of physicians and
other healthcare professionals.50,51 To prevent a collapse of
healthcare systems, all countries have introduced various
measures with the aim to increase their capacities.
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