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ABSTRACT
Introduction: The study modelled the physicians predictable allocation by medical specialty, in the horizon of 2025. It was based on
the physicians demographics in Portugal and through the development of different future scenarios.
Material and Methods: In the study was developed a Supply Model, which represents the capacity of medical training installed in
Portugal, and a Necessity Model that perspective possible futures for the provision of medical professionals.
Results: Each model comprehends several scenarios, according to different context variables (introduction or not of limits to
postgraduate training capacity, demographic trends, ratios recommended by Colleges Specialty ...).
Discussion/Conclusion: The models comparison lead to the conclusion that the training system has the capacity to meet the needs
of physicians in all scenarios developed, and it even generates a surplus of medical professionals that may not be absorbed by the
healthcare system, in the horizon of 2025.
Keywords: Demography; Physicians / supply & distribution; Portugal.

RESUMO
Introducgéo: Partindo da caracterizagdo demografica dos médicos em Portugal e através do desenvolvimento de diferentes cenarios
prospetivos, modelou-se a evolugéo previsivel da dotagdo de médicos, por especialidade, no horizonte de 2025.
Material e Métodos: Foi desenvolvido um Modelo da Oferta, que representa a capacidade de formagao de médicos instalada no
sistema, e um Modelo de Necessidades, que perspetiva futuros possiveis para a dotagédo de profissionais.
Resultados: Cada um dos modelos incluiu diferentes cenarios, de acordo com variaveis de contexto diversas (introdu¢do ou ndo de
limites a capacidade formativa pés-graduada, evolugdo demografica, racios recomendados pelos Colégios de Especialidade...).
Discussao/Concluséo: Da confrontagdo dos modelos desenvolvidos e dos respetivos cenarios resultou a conclusdo de que o sistema
tem capacidade para suprir as necessidades de médicos no horizonte de 2025 em todos os cenarios modelados, gerando mesmo
profissionais que poderdo nao ser absorvidos pelo sistema de saude.

Palavras-chave: Demografia; Portugal; Médicos / provisao & distribuicéo.

INTRODUCTION

In a highly complex system requiring highly qualified
resources as it is the area of healthcare, it is crucial to
determine human resource allocation requirements.* This
is a complex issue,? with multiple aspects and interactions
covering different perspectives on which the health system’s
efficacy is based and determined3#® It is therefore important
to discuss the future of human resources in the area of
healthcare, to analyse current trends and to determine
future needs in the near future,27 including under and
postgraduate education.® In this context, the Ministry of
Health promoted studies in 2007 and 2009° aimed at
characterizing the Portuguese National Health Service
(SNS - Servico Nacional de Saude) (namely physicians)
that allowed for the development of evolutionary scenarios.

In a context of major changes in the health system
in Portugal regarding human resources, it is essential
to characterize physicians within the Portuguese Health
System, as well as to develop evolutionary prospective
scenarios.™* In the current context, it is also important
to expand this analysis to all active physicians within the
system, i.e. including not only the SNS physicians but also

those working in the private and social area, included in the
National Health System.

In addition, the organizational changes and reforms in
the area of healthcare, as well as the important changes in
the professional situation of many physicians, with a high
number of retirements in the public health system (most
of these occurred before the minimum age for retirement
of physicians), lead to a need for the development of
knowledge allowing for: i) an adequate planning of
Medicine professionals, namely estimating the educational
requirements (initial and specialized) and ii) promotion of
an adequate number of physicians (globally and by medical
specialty) adjusted to the needs of the Health System.

This article is based on a study carried out for the
General Medical Council (Ordem dos Médicos)" regarding
the prospective evolution of Portuguese physicians, with two
major objectives: i) characterization of physicians entitled
to work in Portugal; ii) prediction of the adequate number
of physicians to meet the health needs of the Portuguese
population in the time horizon of 2025.

The analysis to was adjusted to the current health
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reforms and aimed to identify the gap between the needs in
terms of the current number of physicians (by specialty) and
the expected number of required physicians, in a medium
and long-term perspective (in the time horizon of 2025).
Our study was specifically aimed at physician’s
distribution by the different specialties and to answer the
recurrent question in Portugal and in other developed
countries® — Does the number of existing and training
physicians meet the current and future country’s needs?

MATERIAL AND METHODS

Our study was based on demographic data (resident
and estimated population for 2025, according to the National
Institute of Statistics - Instituto Nacional de Estatistica) and
on information obtained from two sources, allowing for
the characterization of the physicians working actively in
Portugal by December 2011: i) a database provided by the
Administracdo Central do Sistema de Salde (ACSS) with
information regarding SNS physicians in mainland Portugal;
ii) database provided by the Ordem dos Médicos regarding
the physicians enrolled in the Ordem dos Médicos and not
working for the SNS.

After obtaining the characterization of physicians in
2011 (number of physicians by specialty, age, for instance),
the evolutionary scenario modelling (in the time horizon of
2025) was carried out, allowing for a definition of different
possible options for the Health System in Portugal, in terms
of physician number.

Analysis of the major theoretical projection models
of human resources in healthcare (based on supply,
demand and benchmarking) shows, that any of them,
when considered in isolation, involve both advantages and
drawbacks. A composite model has been used, in order to
minimize limitations and to maximize potential, established
on a projection methodology based on a systemic macro
model involving integrated supply/demand projection
models regarding the dynamic evolution of support
variables.

The option for the development of a physician’s supply/
demand integrated model was based on research in
theoretical developments on health’s human resources
prospective modelling of demand, as well as on practical
exercises of application of these models, carried out in
different European countries and in the USA.? We also
analysed the studies carried out in Spain,*® Belgium!4 and in
the USA.™

Regarding supply, we concluded that while some of the
models are only based on demographic tendencies to assess
the evolution of physician’s supply/demand, others already
include other elements aimed to improve their accuracy, as
for example the estimated tendency towards the retirement
or physician’s mortality rates;; regarding demand, models
seeking to include factors as the evolution on health
expenditure or the estimated tendency of the evolution of
skill-mix in healthcare professions are already in place.
These issues introduce an element of sophistication in the
prediction capability of the models although there remain
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some limitations related, among others, to the presence
and reliability of Portuguese sources of information.

As such, based on the physician’s allocation for
2011 and considering the health system input (related to
undergraduate and postgraduate training) and output
streams (related to age limits, which has conventionally
been established at the age of 70), two basic models have
been developed in order to predict the evolution of physician
requirements in Portugal in the time horizon of 2025. These
were included in several scenarios according to different
context variables — presence of limitations for postgraduate
training capability, predicted demographic evolution of the
Portuguese population and the recommended physician
ratios by specialty, established by the Specialty Colleges
within the General Medical Council.

In this context, the following models and scenarios were
developed in the present study:

-One model was based on the evolutionary projection of the
current conditions in the time horizon of 2025, designated
as the Supply Model. This model represents the medical
training capability of the health system and includes two
scenarios, with variable postgraduate training capability.
One scenario — Non-limited Training Supply Scenario -,
assumes that postgraduate system will be able to absorb,
each year, all the medical doctors applying for postgraduate
training; another scenario — Limited Training Supply
Scenario -, is based on a maximum specialty internship
admission of approximately 1,550 annual vacancies (this
limit relates to the average vacancies estimated by the
Ministry of Education for the near future training capability
of the Health System).1¢

-The Demand Model, including the introduction of
appropriate variables, defined an adequate group of
physicians to Portugal’'s healthcare demand. This model
also includes two different evolutionary scenarios, with the
following basic variables:

-Maintenance Scenario of physician/population ratio
(per specialty) in 2011 and its projection to 2025.

-Desirable Scenario based on the definition of the
adequate physician/population ratio for each specialty,
meeting the indications of the 22 Specialty Colleges and
adapting them to the population evolution predicted in the
time horizon of 2025.

As such, the Supply Model stands for the national
capability of training physicians and specialties, which
is compared to the Demand Model, aimed to define the
number of physicians that Portugal will need in the time
horizon of 2025, according to the scenarios that have been
designed. When comparing these two models and their
scenarios any mismatch between ‘supply’ and ‘demand’ of
physicians in the defined time horizon may be identified.

Our study has faced some methodological limitations,
from which we emphasize: i) the information regarding the
physicians registered to the Ordem dos Médicos is limited,
preventing physician allocation to areas of activity or
assessment of physicians’ medical training (FTE — Full-Time
Equivalent); ii) the presence of 7,500 physicians registered
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in the General Medical Council without a known specialty
(17% of physicians); iii) the high degree of uncertainty
inherent to broad horizon projections (2025).

RESULTS

By December 2011 there were 43,247 registered
physicians in Portugal, from which 58% worked for the
National Health Service in mainland Portugal.

Portuguese physicians are globally an ageing
professional group as 54% are aged above 50 and 30% are
aged between 50 and 59 years-old. In contrast, only 15% of
the Portuguese physicians are aged 40 to 49, a fact related
to a strong restriction period of access to medical courses
in the eighties and in the nineties.

In terms of gender, the national medical profession is a
globally balanced profession, with 51% of females.

The last decades have however showed a change in
the physician’s demographic pattern in Portugal, with a
strong renewal of physicians (31% aged below 39) and a
significant increase in female physicians — more than the
double in the age group below 39.

Most physicians entitled to work in Portugal are of
Portuguese nationality (more than 90%).

As we described, the scenario modelling considered
predicted input and output streams in the health system in
the defined time horizon. Therefore, regarding the input into
undergraduate medical training, we found a very significant
increase in the number of vacancies for admission to the
courses (over 250% between 1995 and 2010) as well as in
the number of graduates, that suffered a four-fold increase
between 1996 and 2010 (1,280 medical graduations
occurred in Portuguese universities in 2010) (Fig. 1).
Regarding training capability, when considering continuity
and stability in the current conditions, approximately 27,000
will graduate in Medicine by 2025 in Portugal, with 1,900
graduations per year from 2016.

Regarding other elements responsible for input into the
health system, namely the postgraduate medical training,
we found that between 2006 and 2012, the Ministry of
Health approved an adequate number of vacancies for
Medical Internship considering the number of candidates,
for clinical internship as well as for specific training
admission. Therefore, we found a global increase in the
number of vacancies for admission to both types of training
(initial and specific) which, in the case of specific training,
reached 67% between 2006 and 2012, representing an
increase of 600 vacancies. However, the training capability
of the system will be exhausted and it will probably stabilize
in 1,550 vacancies, as described.

Regarding the predicted health system output
(professional retirement) in the time horizon of 2025, which
has been conventionally established at the age of 70, the
total of physicians will be 12,473 over the period projected,
corresponding to 32% of physicians in a working age by
2011 (Fig. 2).

The simulations carried out according to the scenarios
developed present the following results:

The capacity for specialist physician’s training (Supply
Model) leads to a system’s total of physicians in 2025
between 51,800 and 51,900 according to the different
scenarios, including specialists, training and non-
specialized physicians. Meeting these scenarios requires a
20% increase in the number of Portuguese physicians.
The capacity for specialist’s training in Portugal included in
the Supply Model represents a 32% increase of specialists
within the health system in the time horizon of 2025 in the
Non-limited Medical Internship Training Supply Scenario
(20,795 new specialists) and a 21% increase in the Limited
Medical Internship Training Supply Scenario (17,891 new
specialists);

The specialist demands in the health system for 2025, shown
in the Demand Model, come to a variation regarding 2011

2,500+
2,000 1,895 / year
1,500
1,000+
492 | year
500+
0
O N~ e} (2] o - N [0 < Yo} © N~ e} [2] o -~ N ™ < w0 © N~ [ee] [« o bt N ™ < Ye]
(2] [} (2} o o o o o o o o o o - - - - - - - - - - N N N N N N
Q2 Q@ 2 Q Q Q L 9O Q 9Q Q Q Q - T T T T T T - T = o o o o o
1) [(=} N~ o] (o2 o - N [se} < 1) © ~ o] [2] (=} -~ N o < 0 © N~ [ee} [} o - N ("¢l <
D D [2] (2] (2] o o o o o o o o o o - - — -~ -~ -~ ~— ~— ~— — N N N N N
[©2 )] o o o o o o o o o o o o o o o o o o o o o o o o o o o o
- - ~— ~— -~ N N N N N N N N N N N N N N N N N N N N N N N N N

N° Graduates

—— Projection N° Graduates

Figure 1 - Evolution on the Number of Graduates in Medicine (1996-2025)
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Figure 2 - Annual Retirement Prediction of Physicians within the Health System due to reaching the age of 70 (2012-2025)

between a 7% increase in the Desirable Scenario (14,363
new specialists) and a -2% decrease in the Maintenance
Scenario (11,913 new specialists) (Fig. 3).

Therefore, we find a mismatch between the training
capability and the predicted demands within the scenarios.
The dimension of the mismatch ranges between the
following values:

In the Maintenance Scenario group, we would have 8,882
new specialists that could not be absorbed, in a Non-limited
Scenario and 5,978 that would be in excess, in a Limited
Scenario;

In the Desirable Scenario group, the excessive non-
absorbed new specialists would range between 6,432 in
the Non-limited Scenario and 3,528 in the Limited Scenario.

DISCUSSION

The development of this type of prospective exercise
is strongly conditioned by the reliability of the information
database’ on which it is based and Portugal lacks a deeper
knowledge regarding national medical activity outside the
SNS.

In addition, with the diversity and complexity of factors
influencing the evolution of the number of physicians in one
country, the regular monitoring of this issue is recommended,
allowing for introduction of adjustments and corrections.?

Our study did not consider the geographical distribution
of physicians or any other health profession, which
represents a major factor for the future evolution of the
medical profession. The predicted number of physicians
in Portugal may prove to be insufficient for the needs of
remote and less attractive areas, while the evolution of other
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professions such as nursing or therapeutic and diagnosis
technicians may influence the prediction of physician
demands, mainly in times of severe economic and financial
constraints.

Portuguese physicians’ demographic characterization
shows an ageing professional group in which one third
of active members will be aged 70 by 2025. This is an
important fact in future scenario modelling, showing the
need to renovate.

In addition, we should remark that any change in the
training capability will only produce any effect from 2020, as
the system is already conditioned by the current number of
Medical students in training.

We wish to emphasize that the short-term introduction
of restrictive measures as for instance the limitation to
admission for postgraduate training, will have the effect of
creating a group of graduates in Medicine who, under the
current rules, will not be entitled to work in an autonomous
way (our study was based on a predicted number of 5,450
graduates in Medicine that would not have a medical
internship specific training by 2025, within the Limited
Training Supply Scenario).

CONCLUSIONS

The determination of an adequate number of
health professionals, in their different professions and
specialties, at the right moment and place, is one of the
greatest challenges for planning and management of
healthcare human resources. It is also a difficult exercise,
because the determinants of an adequate definition of the
number and typology of the professionals within certain
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Non-limited

Current Supply Model

Figure 3 - Comparison between Scenarios — Specialist Physicians

health system are related to a large number of variables
— level of universality and coverage of the health system,
demographic and epidemiological evolution, evolution of
scientific knowledge, information and health technologies,
professional skills and functional contents, amongst
others.

In the specific case of physicians, the long times
associated to their training (in Portugal, a doctor’s specific
training has a minimum duration of 11 years) introduces
an additional element of complexity to a planning exercise,
demanding an anticipation and prediction capability
involving a high risk of mismatch to reality.

The most recent research on determinants of
demography of healthcare professionals?, mainly
physicians, allows for the conclusion that the tendency
of increase in physicians has been kept over the last
three decades. These studies establish that this tendency
will remain in the future, due to the increasing pressure
on healthcare increase in quantity as in quality and this
increase on the number of physicians is only limited by the
capability of national economies to sustain it.®

The conclusions of our study* refer the presence of
a training medical system (under and postgraduate) with
enough capability to meet the needs of the modelled
scenarios. In other words, the comparison between under
and postgraduate medical training system capability with
the developed Demand Scenario allows for the conclusion
that the number of new specialists is adequate to meet
demand, even with an excessive presence of specialists
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regarding the country’s healthcare demand.

Therefore, we may conclude that there is a mismatch
between the capability of producing new specialists and
the modelled demand. The predicted dimension of this
mismatch ranges between 8,802 and 3,978 specialists that
would not be absorbed by the health system, depending
on the scenario.

However, this global analysis does not equally reflect
the reality of all specialties. The analysis of the relationship
between the national training capability expressed on the
Supply Model and the predicted demand in the scenarios
included in the Demand Model, applied to the 47 medical
specialties recognised by the General Medical Council,
which shows that there is an excess of training capability
in some medical specialties and a deficit in others (a
conclusion that should be weakened by the degree
of uncertainty due to the described information and
methodological limitations).
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