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A new formula for managing family doctors’ patient list 
in Portugal

Uma nova fórmula para a gestão das listas de utentes dos médicos 
de família em Portugal

Resumo  Em Portugal, os médicos de família tra-
balham com uma lista bem definida de utentes, 
aos quais prestam cuidados de saúde ao longo da 
vida. Vários estudos mostraram que as dimensões 
maiores das listas estão associadas a piores resul-
tados de saúde comprometedoras da qualidade 
do atendimento prestado. Devido ao contexto 
socioeconómico português desfavorável e à falta 
de médicos de família, tem-se verificado um au-
mento significativo da dimensão média das listas 
de utentes atribuídas aos médicos de família nos 
últimos anos. A Associação Portuguesa de Me-
dicina Geral e Familiar (APMGF) desenvolveu, 
em 2017, uma investigação técnico-científica 
que acabou por tipificar diferentes contextos do 
exercício  clínico.  Este  trabalho  considerou  as  
características geográficas e socioeconómicas, bem 
como um conjunto de indicadores demográficos, 
visando ajustar a dimensão das listas de acordo 
com as necessidades específicas da população. 
Com os ajustamentos propostos na gestão da di-
mensão das listas de utentes, será possível prestar 
serviços de saúde com mais qualidade, segurança, 
eficácia e obter ganhos decorrentes da maior per-
sonalização na prestação de cuidados. Neste artigo 
uma breve revisão é feita sobre este tópico, direcio-
nando o enfoque para os resultados do trabalho 
desenvolvido pela APMGF. 
Palavras-chave  Cuidados de Saúde Primários, 
Listas de Utentes, Médicos de Família 

Abstract  In Portugal, family doctors work with 
a well-defined list of patients to whom they pro-
vide healthcare throughout their lives. Several 
studies showed that larger list sizes are associa- 
ted with poorer health outcomes and compromise 
the quality of care. A significant increase in the 
average list size has been observed in recent years 
due to the Portuguese unfavorable socioeconomic 
context and the lack of family doctors. In 2017, 
the Portuguese Association  of  General  and  Fa- 
mily Medicine (APMGF) developed technical and 
scientific research that ultimately typified a set of 
different clinical practice contexts. It considers the 
geographic and socioeconomic characteristics and 
a set of population-based indicators, adjusting 
the list size according to the population’s specific 
needs. Such adjustments ensure health care ser-
vices with better quality, safety, efficacy, and per-
sonalized to their features. In this paper, a brief 
review is made on this topic, focusing on the work 
developed by APMGF and its main results. 
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Introduction

Family doctors (GPs) worldwide, particular-
ly in Portugal, work upon a well-defined list of 
patients, but its size varies significantly across 
different countries and settings. This subject has 
been a matter of discussion for several years. Re-
cently, it has gained particular interest in Portu-
gal due to significant alterations in the National 
Health Service’s standards, recent changes in the 
pattern of population multimorbidity, and ad-
verse political and socioeconomic conditions1,2.

Despite the global discussion, the ideal size of 
a patient list is still not clearly defined. A recent 
UK report points to a mean referral of 1,600 pa-
tients3, close to the Portuguese reality. However, 
different countries have different references. This 
phenomenon should be carefully analyzed, con-
sidering the several factors influencing the rela-
tive workload assumed by GPs. A primary care 
health team’s workload depends on some deter-
mining factors, such as sociogeographic varia-
tions, work dynamics (working in a multidisci-
plinary team or isolated), and the disease burden 
of its population4-7.

Recent studies suggest that bigger list sizes 
are associated with shorter appointments, fewer 
home visits, and more referrals to hospital/sec-
ondary care, more inadequate cancer screening 
coverage, more unsatisfactory performance on 
diabetes care and chronically ill patients, and an 
overall deterioration of primary care2,8-13. In con-
trast, smaller list sizes are associated with longer 
and more adequate appointments, leading to a 
better profile of drug prescriptions and comple-
mentary diagnostic tests use, better health pro-
motion, and improved patient satisfaction14.

Predictive formulas have been implemented 
in the UK to standardize the estimated work-
load of health teams and adjust the allocated 
resources (e.g., the Carr-Hill formula and its 
subsequent adaptations)15,16. However, so far, no 
similar study has been conducted in Portugal to 
adjust the list size to its estimated workload. The 
development of such tools will allow the list size 
to fit the professional’s profile, balancing their 
workload and minimizing existing inequalities. 
As mentioned above, in Portugal, this topic has 
been under discussion among political agents 
and health professionals, especially since the eco-
nomic and financial crisis (2011/2014 Economic 
and Financial Assistance Program) in 2011 and 
its social consequences. The current legal frame-
work sets the list sizes with defined minimum 
and maximum values, weighted according to pa-

tient’s age, in the so-called “Weighted Units”17-20. 
It is established that each GP should have up to 
2,358 weighted units on his list. The implementa-
tion of age weighting was defined on the assump-
tion that young children and older people resort 
to more health services than young adults, hence 
representing increased workloads. However, this 
concept requires validation and further studies to 
assess these proportions. 

Even so, this estimate has not been applied 
homogeneously and equitably across the coun-
try, leading to several inequalities. Currently, the 
mean list size in Portugal is around 1,668 patients 
per doctor, but some extreme situations of less 
than 1,000 patients and more than 2,000 patients 
per family doctor are observed, which occurs ar-
bitrarily without any rationale or scientific basis. 
Considering the aging population observed for 
several years, each patient list is expected to grad-
ually represent an increased workload, which will 
lead to the need for a staged list size reduction. It 
is important to consider that the activities that 
Family Doctors have performed have been in-
creasingly distinguished and comprehensive, re-
sulting from the differentiation and trend of their 
specialty and the population’s growing needs. 
Given these factors and the aging population, 
it is very likely that in the future, the ability of 
GPs to manage workload will be greatly compro-
mised21-23. Many other tasks besides the patient 
appointment itself occupy Family Doctors’ time, 
and such activities imply new and differentiated 
skills that ultimately require increasingly more 
time for their regular daily basis.

A new formula for family doctors’ list size

Since its founding in 1983, the Portuguese 
Association of General and Family Medicine 
(APMGF) has been involved in developing pri-
mary health care in Portugal, contributing to the 
scientific, technical valorization, and the affirma-
tion of general and family medicine as a clinical 
specialty of recognized value. It is an institution 
with a strategic vision, projecting the pathway for 
primary health care.

In 2017, after the government released some 
crucial data regarding primary health care sta-
tus, such as the list sizes across the country, re-
tirement projections, and some others APMGF 
developed and published an exhaustive techni-
cal and scientific work on the issue of the Fam-
ily Doctor’s list size24. A tool was developed to 
identify different clinical exercise contexts by 
geographical and socioeconomic characteristics 
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and a set of population-based endpoints in this 
monograph, thus creating a “demand index” 
that typifies the region’s potential workload al-
located to the GP. Additionally, a national-based 
questionnaire for health professionals was de-
veloped to identify the main characteristics that 
give complexity to clinical exercise. Regions were 
typified into six distinct categories based on these 
two dimensions, and different workload esti-
mates were calculated for each category consid-
ering the population’s potential care needs. Thus, 
it is possible to calculate the standard patient list 
sizes. This standardization displays patient lists 
ranging from 850 to 1,750 individuals, allow-
ing a better workload framing, considering the 
complexity of the sociodemographic context of 
health care delivery. Thus, it is possible to assume 
the management of patients list considering the 
sociodemographic context and people’s age. This 
will allow the careful delivery of health care to the 
population, with more quality, safety, and effec-
tiveness and per the community’s characteristics 
and complexity. This monograph also proposes 
implementing a new formula, considering the 
balance between potential retirements of end-
of-career doctors and the career entry of newly 
graduated specialists.

The PHC context

The work developed by APMGF started with 
a basic diagnosis of the current PHC context in 
Portugal, focusing on several aspects, such as 
population evolution from the sociodemograph-
ic viewpoint; PHC use rates; coverage rates of the 
population enrolled with assigned Family Doc-
tor; the mean patient list size by different regions; 
the potential needs of GPs; and the organization-
al model’s development. Two main models are 
considered in this last aspect, as follows: the Per-
sonalized Health Care Units (UCSP – the oldest 
reference, with no organizational, functional and 
technical autonomy, and usually without a func-
tional structure organized with multidisciplinary 
teams); and the Family Health Units (USF), the 
current model of multidisciplinary team organi-
zation with greater technical, organizational, and 
functional autonomy, its operation’s documen-
tary and structuring file system, and its well-de-
fined service portfolio. Also, the USF may divide 
into two different models (model A, the basic 
one; and model B, financially improved as per the 
performance index). 

In this diagnosis, the innumerable inequali-
ties on the mean number of patients per family 

doctor were emphasized by the neediest regions 
(Figure 1). In turn, the unit’s functional organi-
zation model confines the mean size of the pa-
tient list. Also, the lack of Family Doctors in some 
regions of the country was highlighted, and re-
mains an unsolved issue year after year.

This same document reports some results 
from a pilot study, which discloses that age as a 
weighting and predictability factor for the num-
ber of medical appointments is a limited variable. 
In this linear regression model, about 17% of the 
number of appointments variability is explained 
by age, with statistical significance (Figure 2).

The development of a Global Municipal 
Index

In this exercise, through the most recent cen-
sus, a dataset was collected from the National 
Institute of Statistics of Portugal (INE) and an-
alyzed to establish a set of measurement indi-
cators. Thus, two leading indicators were devel-
oped:

. The demand index
A model was built through multivariate lin-

ear regression techniques to define the relevant 
minimum set of sociodemographic variables to 
predict the mean number of appointments per 
inhabitant per year. In the final result, an indi-
cator consisting of 10 main variables obtained 
at the municipal scale was collected, with a ca-
pacity to predict the population demand for 
appointments of about 50% accuracy, proving 
to be superior to the factor “age” alone. This in-
dex allowed the characterization of regions per 
their actual workload for GPs. Figure 3 presents 
the mathematical formula for combining the 10 
sociodemographic variables and their relative 
weights in this index composition. The index 
has an accuracy greater than 80% when used as a 
predictive model of “appointment demand high-
er than the national mean”. Detailed data from 
such methods may be obtained on the original 
monography.

. The complexity index
Developed from the health professional’s per-

spective, APMGF aimed to typify municipalities 
by their greater or lesser complexity for the Gen-
eral and Family Medicine practice, considering 
that individual characteristics may lead to higher 
or lower workload and greater or lesser techni-
cal and scientific differentiation. Therefore, a 
national questionnaire was conducted with 570 
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doctors, representative of different career pro-
files, and the five most relevant variables were 
identified (Figure 4). 

The combination of these two indices al-
lowed the development of a Global Municipal 
Index, which results from the equitable  weight-
ing of both, allowing the distribution of exer-
cise regions into six distinct categories (Figure 
5),ranging from category A (less complex and 
less demand) to category F (more complex and 
more demand). 

Estimating population needs and list size

The Family Doctors’ agenda has undergone 
several updates and developments, as per in-
creasing scientific evidence in the last decades.). 
APMGF developed an estimate of the population 
needs and calculated its potential workload in 
an average-sized patient list. For this purpose, 
several good clinical practice recommendations 
from various national and international scientific 
sources were considered (including Global Initia-
tive for Chronic Obstructive Lung Disease; INE; 
Guidelines for Sleep, Depression, and Anxiety; 
Observatory of Respiratory Diseases; National 
Program for Oncological Diseases; National Plan 

Mean dimension of patients list
(august 2017)

Figure 1. Average dimension on list size according to administrative region (a), or according to the unit's type of 
organizational model (b), in Portugal by 2017. Adapted from APMGF24. Data reports the situation by august 2017, 
which was the up-to-date on the monography release.
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for Child and Youth Health; Mental Health at 
Numbers; Portuguese Society of Hypertension).

Based on the potential estimate of the work-
load in several municipalities and the popula-
tion’s potential needs, we could adjust the num-

ber of patients in each of the six categories and 
standardize the number of total appointments 
that each family doctor may perform (Figure 6). 

With this estimate, the weightings assigned to 
each age group category were adjusted to weigh 

Nº of 

appointments

R2 = 0.169
16
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Figure 2 . Results of a pilot study, conducted on a random sample of about 800 patients from a clinical list, 
relating the number of appointments performed by each patient and his/her age. From APMGF [24].
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Figure 3. Mathematical formula for combining 
the variables that composes the demand index 
(chart on the top) and linear correlation between 
the index and the numberof appointments/
inhabit./year (chart on the bottom). From 
APMGF [24].

Figure 2. Results of a pilot study, conducted on a random sample of about 800 patients from a clinical list,
relating the number of appointments performed by each patient and his/her age. From APMGF24.

Nº of patients per doctor
Population density

Illiteracy rate
Unemployed

Salary diference (average - minimum)
Municipal Expenses

Fertility Rate
Beneficiaries of social income

Total beneficiaries
Retired people

A
B
C
D
E
F
G
H

I
J

Demand index
 =

-0.001* -1.2* -A B 0.12*C -0.13*D+0.002*E
+0.002*F -0.04*G +0.19*H+0.12*I +0.1*J Nº of appointments = 1.7 + 0.98*index

Indice

Figure 3. Mathematical formula for combining the variables that composes the demand index (chart on the top) 
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the patient list of the six exercise site categories 
(Figure 7). 

Implementing the new formula

Considering the future demands of more GPs 
in needy regions, the predicted retirements of 
older doctors, and the entry into new specialists’ 
career (currently being trained), we could develop 
a proposal to implement the new formula, which 
builds on the expected renewal in national medi-
cal staff smoothly and progressively to adjust the 
patient list size to their estimated standard value 

Figure 4. Variables identified by health professionals
as being the most relevant to define the complexity of 
the exercise. From APMGF24.
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Figure 5. Combination of the complexity index and the demand index determines the municipal 
global index (dimensional reduction approach) (left), and the classification of municipalities into 
six categories of municipal global index (right). Adapted from APMGF [24]. This graph represents 
a matrix of such two distinct indexes (left), and a final combination resulting from the average 
weight of both (right).

Figure 5. Combination of the complexity index and the demand index determines the municipal global index 
(dimensional reduction approach) (left), and the classification of municipalities into six categories of municipal 
global index (right). Adapted from APMGF24. This graph represents a matrix of such two distinct indexes (left), 
and a final combination resulting from the average weight of both (right). 

Figure 6. Estimated average patients list according to the standardized workload (defined by number of doctor 
appointments per year, with highlight at 4000 appointments per year per doctor) in each of the six exercise 
site categories. Adapted from APMGF24. Detailed information regarding methods may be accessed on original 
monography.
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(Figure 8). With this projection, we estimated that 
the entire Portuguese population would have ac-
cess to a Family Doctor by the end of 2018. This 
achievement was estimated according to the pa-
tient list’s current weighting model and assuming 
that all trained GPs would have been included 
in the National Health System. This proposal as-

sumes that the more complex the municipality, 
the more urgent it is to be adjusted with this new 
formula, and, therefore, the changes must start 
from category F and end in category A. 

In Figure 8, the blue line represents (on the 
Y-axis) the gross balance of GPs concerning the 
projected national needs in 2017 to ensure cover-

INDEX ≤ 4 YRS 5 a 64 YRS 65 a 74 YRS 75 a 84 YRS ≥ 85 YRS

A 2 1 2.5 2.6 3

B 2 1 2.5 2.7 3.1

C 2.2 1.2 2.7 3.2 3.5

D 2.3 1.3 2.8 3.4 3.7

E 2.6 1.7 3.2 3.7 4.1

F 3 2.1 3.7 4.4 4.7

± 1750 pax

± 1500 pax

± 1400 pax

± 1300 pax

± 100 pax

  ± 850 pax

Figure 7. Adjustment proposed by APMGF to DecreeLaw No. 266/2012, which establishes the elative “weight” that 
each patient has according to age (called Weighted Unit). The original Decree-Law No. 266/2012 only contemplates 
the first line, while in this proposal a correction of the values is made according to the category of the place of 
exercise. From APMGF24.
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Figure 8. Projection of the adjusted weighted units new formula implementation. From APMGF 
[24].
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age for the entire population (thus, the difference 
between retirements and new specialized doc-
tors). The dotted green line represents the target 
to reach enough GPs to provide full national cov-
erage with the new formula. 

Additional adjustments

Other aspects are also pointed out as relevant 
to adjust the patient list, namely: to the career 
position (65% of the default value of the patient’s 
list size at the early career, allowing a gradual ad-
aptation; 90% in the Graduate Assistant catego-
ry, to develop the respective tasks and functions; 
80% in the Senior Graduate Assistant category, 
to develop the respective tasks and functions); on 
the characteristics of the health unit (e.g., units 
with small extensions or the existence of specialty 
trainee); adjustment to part-time contracts; and 
other professional activities (training, scientific, 
academic, management, or institutional).

Discussion

Population development and its determinants are 
currently increasingly rapid and unpredictable. 
Family doctors working at the frontline should 
be prepared for changes in their population and 
adapt quickly to their needs, provide current 
healthcare, and best scientific evidence. In Por-
tugal, the general and family medicine training 
program has undergone significant changes in 
recent decades and is currently a reference for 
competence, quality, and graduation capacities. 
In Portugal, hundreds of new Family Doctors are 
undergoing training, while hundreds more are 
at the end of their careers, with predicted retire-
ment in the coming years. Thus, in a few years, 
about one-third of the active family doctors are 
expected to be replaced, creating the need for the 
implementation of the adjustment in the patient 
list’s size. Currently, a slight fraction of the Por-
tuguese population is without a Family Doctor. 
This subset is about 5% of the total population, 
and mostly located in Lisbon and Tagus Valley re-
gion, mainly in the suburban areas of the capital, 
and the migrant population significantly inhabits 
it. This has some political implications because it 
may hinder the ability to allocate effective Family 

Doctors to improve coverage and because such a 
population may enter and leave the Family Doc-
tors’ patient list very often. Also, it hampers the 
ability to apply this new formula, since it would 
ultimately require more human resources. More 
than 240 new Family Doctors would be needed 
to solve the uncovered population to implement 
this new formula, and then, more than 400 new 
extra doctors would be required to implement 
such adjustments. This ultimately has some fi-
nancial implications on the government’s bud-
get, and must also be studied through a cost-ef-
fective approach to assume its real impact.

This work was developed to implement these 
adjustments in the light of grounded and innova-
tive technical methodologies in Portugal, which 
will favor the quality of health care provided, 
minimizing the burden upon professionals, and 
contributing to the prevention of medical error 
and burnout.

With this work, for the first time, a composite 
indicator was obtained, which allows standard-
izing the effective workload among profession-
als (adjusting the demand profile of different 
regions of the country) and including a more 
attractive factor for the placement of new doc-
tors, once the relative complexity of clinical exer-
cise is also considered. This proposal provides a 
non-disruptive and pacific update of the current 
legislation, focusing on the patient list regulated 
with weight by age (in weighted units). However, 
this also includes the sociodemographic context 
as a factor to define the standard dimension. This 
work will enable developing new family health 
units (the primary health care reference model) 
in places where it was previously difficult or im-
possible due to overestimated list sizes. Several 
additional weighting factors never addressed so 
far have been incorporated to improve the fair-
ness of professional conditions. Also, a long-term 
human resource management strategy, essential 
in health management policies, is outlined.

On a conceptual basis, the methodology 
presented here is similar to that reported in the 
UK15,16 and is internationally reproducible with 
data from a common nature reported in most 
developed countries. Nevertheless, validation in 
a pilot study and regular updating are required 
due to the constant changes in sociodemographic 
nature and scientific development.
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Collaborations

All authors have contributed to all stages of this 
manuscript elaboration. T Maricoto elaborated 
the first draft, and both he and R Nogueira re-
vised it.
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