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ABSTRACT – The guarantee of the right to health protection, with the priority of 
overcoming health inequalities, is a main goal of the Portuguese National Health Service. In 
this context, health care access equity in mainland Portugal continues to be a challenge for 
public health policies, with a littoral territory where health services are concentrated and 
interior depopulated zones, stripped of health services and isolated in physical and social 
terms. Based on 2001 and 2011 data from PORDATA, the present article studies how mor-
tality is related to the distribution of health services – namely hospital infrastructures, health 
centres and health professionals – and with population characteristics related to illiteracy 
and ageing. The results show a strong association between mortality and the distribution of 
health services, highlighting increasing mortality in the context of decreasing health servi-
ces, worsening when related to population illiteracy and ageing. Results reveal the impor-
tance of designing public policies at the local level, focused on territorial socio-cultural spe-
cificities, which are mainly materialized in a distribution of health services closer to isolated 
populations according to their needs.
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RESUMO – MORTALIDADE DIFERENCIAL E DESIGUALDADES NO ACESSO AOS 
SERVIÇOS DE SAÚDE EM PORTUGAL CONTINENTAL. O Serviço Nacional de Saúde 
português tem como objetivo principal assegurar o direito à proteção da saúde, tendo como 
prioridade a supressão das desigualdades em saúde. Neste sentido, a equidade no acesso aos 
cuidados de saúde em Portugal continental continua a ser um desafio para as políticas públi-
cas em saúde, sendo visível um território litoral onde os serviços se encontram concentrados 
e um interior despovoado, despojado de serviços de saúde e condenado a um isolamento físico 
e social. Tendo por base dados relativos a 2001 e 2011 obtidos do PORDATA este trabalho 
debruça-se sobre a forma como a mortalidade se encontra relacionada com a distribuição dos 
serviços de saúde – infraestruturas hospitalares, centros de saúde e profissionais de saúde – 
bem como com características da população relacionadas com a iliteracia e o envelhecimento. 
Os resultados alcançados demonstram uma relação de associação forte entre a mortalidade e 
a distribuição dos serviços de saúde, evidenciando que à medida que estes diminuem aumenta 
a mortalidade, ocorrendo um agravamento da vulnerabilidade à morte quando se relaciona 
com a iliteracia e o envelhecimento da população. Os resultados alcançados revelam a 
importância do desenho de políticas públicas à escala local, focadas nas especificidades 
socioculturais dos territórios e que se materializem, sobretudo, numa distribuição de serviços 
de saúde mais próximos das populações isoladas de acordo com as suas necessidades.

Palavras-chave: Mortalidade diferencial; Serviço Nacional de Saúde; equidade; desi-
gualdades; território.

RÉSUMÉ – MORTALITÉ DIFFÉRENTIELLE ET INÉGALITÉS A L’ACCÉS AUX 
SERVICES DE SANTE PORTUGAL PÈNINSULAIRE. Le Service National de Santé portu-
gais doit avant tout garantir le droit à la protection de la santé, en supprimant les inégalités 
d’accès aux soins. Ceci constitue encore un défi pour les responsables. Les services sont en 
effet concentrés sur le Littoral, alors que l’intérieur dépeuplé en est dépourvu et est condamné 
à un isolement tant physique que social. À partir des données de PORDATA pour 2001 et 
2011, on a cherché à comprendre les rapports existants entre la mortalité et la répartition, 
tant des services de santé (infrastructures hospitalières, centres de santé, professionnels de 
santé), que des caractéristiques de la population (analphabétisme et vieillissement). Cela 
montre l’importance que les politiques publiques ont au niveau local, selon les spécificités 
socio-culturelles de celles-ci, surtout matérialisées par la répartition des services de santé et 
des besoins des populations les plus isolées.

Mots clés: Mortalité différentielle; Service National de Santé; équité; inégalités; territoire.

I.	INTR ODUCTION

Adequate health care services should be present in every society. It may be assumed 
as the main tool to minimize amenable mortality due to their capability to prevent, diag-
nose and apply treatment measures in a universal way. Health systems have three funda-
mental goals: improving health, providing services responding to the populations needs 
and establishing systems of fair financing (WHO, 2000). The adequate access to health 
care services by everyone, independently of their socioeconomic conditions, is one of the 
implementation pillars of a National Health Service (NHS) and “(…)exists when patients 
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can get the right service at the right time in the right place” (Champman, Zechel, Carter, 
& Abbott, 2004, p. 374). Equity in health is a concept primarily defined by Margaret Whi-
tehead in 1992 and suggests that although health differences are unnecessary and avoida-
ble, they are also unfair and unjust (Whitehead, 1992). Whitehead (1992) explains the 
multiple dimension of this concept and refers to the fact that equity in health requires that 
everyone should have a fair opportunity to attain their full health care potential. The same 
author (1992) goes further and brings to the discussion equity in health care access related 
to the fact that everyone should have “equal access to available care for equal need, equal 
utilization for equal need, and equal quality of care for all” (Whitehead, 1992, p. 434). 

In the present article, the concept under discussion is inequity in health care access 
that is visible when resources, like health facilities and health professionals, are unevenly 
distributed around the country with health services “clustered” in urban areas to the 
detriment of rural areas (Whitehead, 1992; Gulliford, 2002). Related with this concept is 
the “Inverse Care Law” theory, initially developed by Julian Tudor Hart (1971) and dis-
cussed by some authors (Hart, 2000; Furler et al., 2002; Watt, 2002; Dalrymple, 2012; 
Nambiar & Mander, 2017). The Inverse Care Law is based on the principle that “the avai-
lability of good medical care tends to vary inversely with the need for it in the population 
served” (Hart, 1971, p. 1). Moreover, those who require health care the most, like the 
elderly, are those who receive it last due to the absence of health services or to the physical 
distance to them. This theory is in accordance with past research that shows Portugal’s 
asymmetries’ (Santana & Freitas, 2015; Santana & Teixeira, 2017). 

Inequalities in health are directly associated with the way that society is organized 
and, naturally, have repercussions in the uneven possibility of the freedom to “(…) lead a 
flourishing life and to enjoy good health (...)” (WHO, 2008, p. 3). Spatial and social 
disparities between groups continue to have a relevant influence in health inequalities. 
Evaluation of the populations’ health is assumed as an important issue to help decision 
makers in the design of public health policies. This kind of study aims to identify the 
main concerns and strategies to overcome the identified problems. Access to health care, 
based on an equity principle, is a universal right and equity in health services access 
defends that the specificities of each region, related to the health needs of the population, 
should correspond to health services available (Entidade Reguladora da Saúde, 2009; 
Direção-Geral da Saúde, 2015) and implies the allocation of fair shares (McCoy, 2003). 
According to the Graduate Medical Education National Advisory Committee study, 
distance to health centres should not be greater than 30 minutes (Remoaldo, 2003; Enti-
dade Reguladora da Saúde, 2009; Direção-Geral da Saúde, 2012).

According to the World Health Organization (WHO) (2018), the health workforce is 
related with four dimensions: the availability of health professionals with competencies and 
skills to match population needs; the accessibility, as mentioned previously, the equitable 
distribution of health professionals and infrastructures’ taking into account the demo-
graphic composition; the equal treatment of all patients; and quality of health services.

One of the main objectives of this work is to discuss results and data of the current 
health care services in mainland Portugal aiming to contribute to the analysis of the 
organization of the health system. 
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II.	 HEALTH CARE ACCESS AND MORTALITY: EUROPEAN TRENDS

In the field of health care, European countries pursue the goal to reduce inequalities in 
access to health care systems (Mackenbach et al., 2017), mainly fighting against amenable 
mortality, defined as premature death, from multiple conditions, that should not occur in 
the presence of timely and effective health care (Rutstein et al., 1976; Charlton, Hartley, & 
Holland, 1983; Gianino, Lenzi, Fantini, Ricciardi, & Damiani, 2017). This indicator (amenable 
mortality) is of the utmost importance for the evaluation of quality, effectiveness and preven-
tive actions of health services. Additionally, this measure allows the combination of multiple 
indicators beyond classic ones: mortality, life expectancy or potential years of life lost.

Although understood as a transversal phenomenon, health inequalities have multiple 
impacts on people’s lives, limiting their possibilities to act as an individual in society. 
Besides the progress on the amenable mortality decline proved by several studies (Nolte 
& Mckee, 2008; Gay, Paris, Devaux, & De Looper, 2011; Nolte & Mckee, 2012) presently, 
there are still profound differences between socioeconomic groups, which are translated 
into higher vulnerability to death. As known, recent economic difficulties in European 
countries had a huge negative impact on health services, namely in national health sys-
tems, related to funding constraints (Gianino, Lenzi, Fantini, Ricciardi, & Damiani, 2017; 
Watkins et al., 2017). These constraints did not affect populations equally mainly due to 
intrinsic factors related to:1) the likelihood of individuals to develop a disease, 2) early 
diagnosis, 3) education level, 4) social class, 5) self-perceived health and concern, 6) costs 
of diagnosis and treatment (Nolte & Mckee, 2004).

In the EU, in 2014, more than 562 000 deaths (considered amenable deaths ) were 
related with causes that could have potentially been avoided if proper health care services 
had offered timely and effective medical treatments (Eurostat, 2017). A deeper analysis 
shows that almost one million deaths could have been prevented if adequate public health 
care had been applied according to the characteristics of the population. Together, ame-
nable and preventable deaths reached nearly 1.2 million in 2014 (Eurostat, 2017). A study 
developed in seventeen European countries, from 1980-2010, found a dramatic decline 
over time of death potentially avoidable in women and men in all education groups. In 
both sexes, more education translates into less vulnerability to amenable death, however, 
men are more vulnerable to this cause of death (Mackenbach et al., 2017).

Another relevant study defines the “Healthcare Access and Quality (HAQ) Index” 
over the period between 1990-2015. For the analysed period, some countries were able to 
improve health care access and quality (such as Australia and European countries, inclu-
ding Portugal), while others remain stagnant (GBD 2015 Healthcare Access and Quality 
Collaborators, 2015). This study also highlights that the geographical distribution of dise-
ases is unequal and relates to countries’ development levels: 1) countries’ populations 
with the highest socio-demographic index showed more tendency to acquire diseases 
such as cancers; 2) chronic kidney disease, diabetes, diarrhoeal diseases, and lower respi-
ratory infections are more common in countries with a middle socio-demographic index; 
3) measles and tetanus are more common among countries with a lower socio-demogra-
phic index (GBD 2015 Healthcare Access and Quality Collaborators, 2015).
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III.	�S OCIAL INEQUALITIES IN PORTUGAL: ACCESS to the NATIONAL 
HEALTH SERVICE 

The Portuguese NHS was created in 1979 by Law n. 56/79, 15th September, with the 
mission to provide access to all citizens, independent of their social and economic con
ditions, as well as to foreign – in a reciprocal basis –, stateless and political refugees. The 
system includes the management of integrated health care services, health promotion, 
disease prevention, diagnostic and treatment means for patients and their social and 
clinical rehabilitation. The Portuguese Health System Observatory (OPSS, 2003) and 
several studies on the evolution of the Portuguese NHS allow for an abridged chronology 
(Carapinheiro & Pinto, 1986; Campos, 2011; Silva, 2012): 

1)	� 1970 to 1982 was the beginning of the NHS with its creation and expansion. In 
this period, the introduction of primary health care services, namely health cen-
tres, meant a huge advance in health promotion contributing to a more fair and 
inclusive system comprising the protection of all citizens; 

2)	� 1982 to 1995 was characterized by changing the limits between public and private 
services system. Due to the integration in the Economic European Commission 
(UE), Portugal benefitted from many European financing programmes that allowed 
significant improvements of the NHS: better salary conditions to health professionals, 
creation of health regional administrations and private health sector stimulation; 

3)	�F rom 1995 to 2002 an improvement of the public offer occurred, while the private 
offer remained stagnant; 

4)	� The establishment of a mixed system between public and private services happe-
ned from 2002 to 2005, with the change of the original name from National 
Health System to National Health Service (although the first experience of public-
-private managing partnership in a public hospital in Portugal was in 1995, in the 
hospital Fernando de Fonseca (Amadora-Sintra); 

5)	�F rom 2005 to 2009, public policies to expand and modernize the health services 
with efficiency was applied; 

6)	�S ince 2010, the NHS suffered many cuts derived from the economic crisis, which 
resulted in several austerity measures.

Throughout its 38 years of activity, the NHS has contributed to the improvement of 
services and health professionals’ quality. Despite this fact, Portugal continues to have a 
mismatch between offered services and populations needs (European Commission, 2015). In 
Portugal, the NHS covers all residents regardless of their legal status. However, administrative 
procedures and the necessity to pay most of the services are barriers to health care access 
(OECD/European Observatory on Health Systems and Policies, 2017). The NHS founda-
tion was based upon the concept of the universal and general right to health protection 
independently of the economic and social conditions of citizens (Assembleia da República, 
2005). At present, the NHS seems to be experiencing a recovery phase, but its fragility is 
visible through the analysis of the availability of services specially related to the lack of health 
professionals and infrastructures serving populations that are not living in urban areas.
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IV.	 MATERIAL AND METHODS

The present article is a cross-sectional study based on statistics data from the POR-
DATA database referring to the years 2001 and 2011. In 2011, the total population was 
registered as 10 557 560 (PORDATA, 2018a). This study’s target area includes the muni-
cipalities (N=278) of mainland Portugal (89 102km²), a south-eastern European country, 
located on the Iberian Peninsula. The Portuguese archipelagos of Madeira and Açores 
were excluded from the present study due to scarcity of available statistical data for the 
selected variables.

Studied variables are of qualitative and quantitative type. Qualitative variables refer 
to three territory typologies (fig. 1): littoral, which considered the municipalities by the 
sea (N=53); interior, which refers to municipalities that do not have frontiers with the 
ocean (N=169); and extreme interior refers to municipalities at the Portugal-Spain bor-
der and distant from the coastline (N=56). 

Fig. 1 – Three territory typologies in Portuguese mainland. Colour figure available online.
Fig. 1 – Três tipologias de território em Portugal continental. Figura a cores disponível online.

These three territory typologies were chosen to test the association with death vulne-
rability, expressed as gross death rate (number of deaths per resident population (× 1 000), 
in each year ‰). The reason behind the choice of this variable is related to the fact that 
urban and littoral territories offer more job opportunities and easier access to education, 
services and health (Maia, 2001; 2014). On the other hand, rural populations still face 
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social barriers – especially the elderly – related to poor health services (lack of infras
tructures and human resources), distance to education, culture, health services and vul-
nerable work conditions. People living far away from urban centres, in remote and rural 
areas with limited infrastructures, have less access to better health services and also to 
qualified health professionals (in this case it could be interesting to take into account, in 
future studies, the role of medical specialities in appropriate and effective health care 
treatments applied in urgent situations) like medical doctors and nurses (International 
Council of Nurses, 2011). Along with this reality, poverty and reduced physical mobility 
worsens with ageing enhancing unequal situations in these territories (Fundação Calouste 
Gulbenkian, 2014).

Independent quantitative variables are divided according to two groups. The 1st one 
is related to health infrastructures and human resources, specifically: health centres den-
sity by 100km2, hospitals density by 100km2, medical doctors and nurses working at 
health centres and medical doctors and nurses working at hospitals. Taking into account 
the study’s main objective to identify the NHS conditions related to accessibility, the first 
group of quantitative variables only considered public health (or NHS) infrastructures, 
thus private health services are not considered. The second group of quantitative variables 
relate to population characteristics: illiteracy rate (resident population with 10 years or 
older who cannot read or write per resident population with 10 years or older (× 1 000), 
in each year ‰) and ageing index (population with 65 years or older per population with 
less than 15 years (× 1 000), in each year ‰). In this case, it is important to continue stu-
dying the relation between these rates and mortality due to the fact that there are still 
inequalities in health services regarding life expectancy, thus revealing that people who 
live in less populated regions have lower life expectancy than urban / littoral populations 
(WHO, 2010). In Portugal, regions with higher vulnerability to death are those located in 
Centro and in Alentejo, which are sparsely populated, rural and interior regions. This is in 
accordance with reduced health care access and higher vulnerability to preventable death 
(Freitas & Costa, 2015). 

Poverty puts in evidence socioeconomic inequalities in health in both rural and 
urban populations, namely those who live in deprived areas in marginalized neighbou-
rhoods (Santana, 2017). The gap in education is known as a factor that contributes to a 
poorer health condition. There is an association between better work opportunities and 
better health conditions, which is related to individuals’ quality of life, namely those 
who have balanced diets, physical activity practice, economic possibilities to go on 
vacations and faster access to better treatments (Alves, Correia, Barros, & Azevedo, 
2012; Bastos et al., 2013). A study relates jobs types (of physical or intellectual kind) to 
populations’ level of education and to the occurrence of chronic back pain disease 
(Azevedo, Costa-Pereira, Mendonça, Dias, & Castro-Lopes, 2012). ArcMap 10.5 was 
applied to represent the spatial distribution of health services – number of health cen-
tres and hospitals – and data was normalized by 100km2. This option allows the unders-
tanding of which populations are most deprived of health services and, naturally, more 
distant from then.
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Statistical analyses were performed with IBM® SPSS® Statistics vs.24.0 software and, 
in all comparative analyses, a confidence level of 95% or 99% (α = 0.05; α = 0.01) was 
used. Data distribution was analysed by the Kolmogorov-Simirnov test but normality in 
data distribution was not verified. Nevertheless, parametric tests were still applied 
because the condition N > 30 was verified in all of the three groups of variables. Health 
centres density by 100km2, hospital density by 100km2 and gross death rate comparison 
by territory typology was conducted by one-way ANOVA of multiple comparisons with 
the Tukey test (a posteriori). The Spearman correlation test was applied to verify the sta-
tistic dependence between two variables. The Paired Samples Test was performed to 
verify the existence of mean differences between 2001 and 2011 for health centres and 
hospitals density by 100km2, medical doctors and nurses working at health centres, medi-
cal doctors and nurses working at hospitals, and gross death rate.

V.	�INE QUALITIES IN HEALTH SERVICES ACCESS AND RELATION WITH 
VULNERABILITY TO death – RESULTS 

Although Portugal is a small country, profound differences based on territorial 
characteristics, in the dichotomy littoral/interior territories, were found. 

Figure 2 represents the distribution of Portuguese health centres in 2001 and 2011 in 
mainland territory. 

Fig. 2 – Distribution of health centres in Portugal in 2001 and 2011. Colour figure available online.
Fig. 2 – Distribuição dos centros de saúde em Portugal nos anos de 2001 e 2011. Figura a cores disponível 

online.
Source: Elaborated with data available in PORDATA (2018a)
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Figure 2 shows that the asymmetries of health services distribution are clear, namely 
the number of health centres available, and suggests that urban areas, mostly located in 
metropolitan areas, such as Porto and Lisboa, are those with more services which could 
result in better health care access (Simões et al., 2007). Another important issue to empha-
size is that in the period analysed health services distribution did not benefit improve-
ments, especially in regions where only one health centre exists for each municipality. 

Figure 3 represents health centres and hospital density by 100km2 in 2011, exhibiting 
a visible asymmetry of health services distribution. 

Fig. 3 – Health centres and hospitals density by 100km2 in 2011. Colour figure available online.
Fig. 3 – Densidade por 100km2 dos centros de saúde e dos hospitais em 2011. Figura a cores disponível 

online.
Source: Elaborated with data available in PORDATA (2018b)

Maps show the mismatch between the availability of health services and population 
in a territory, a condition that is linked to higher vulnerability of death by preventable 
causes. In 2011, the municipalities with higher health centres density per 100km2 were 
Porto (19), Lisboa (16), Amadora (12), S. João da Madeira (12) and Odivelas (7). The 
municipalities with lower health centres density per 100km2 were Évora (0.07), Idanha-a-
-Nova (0.07), Castelo Branco (0.06), Alcácer do Sal (0.06) and Odemira (0.05). All the 
municipalities with higher health centres density are part of Porto and Lisboa metropoli-
tan areas. On the other hand, municipalities with lower health centres density are all 
located in interior and extreme interior regions at the centre – south mainland. These 
results underline the polarization of health services and the uneven distribution of health 
services. Hospitals’ distribution is similar to health centres’ distribution but, generally, 
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the existence of these infrastructures is reduced. According to figure 2, only municipali-
ties that are assumed as urban areas have hospitals. Only some municipalities of the Porto 
and Lisboa metropolitan areas and also Algarve have more than 1 hospital per 100km2

. 
The asymmetric distribution is visible when comparing regions that have 19 hospitals per 
100km2 – municipalities of Porto and Lisboa – and the main territory which have 0.01 
hospitals per 100km2 – Alentejo, interior Centro and interior Norte.

Health centres and hospitals distribution, and gross death rate differences are present 
between territory typologies (table I). From littoral to extreme interior mean reductions 
of 1.4 in health centres and of 1.1 in hospitals were found.

Table I – Studied variables mean differences grouped in territory typologies  
and data of the statistical tests performed.

Quadro I – Diferenças de médias das variáveis estudadas agrupadas por tipologias  
de território e dados dos testes estatísticos realizados.

Variables
Descriptive statistics Tukey H.S.D. One-way 

ANOVA
Territory 

typologies N Mean Typologies Mean 
Difference p F p

Health Centres density 

(number /100km2)

Littoral   53 1.71
Littoral

Interior 0.735 0.055

6.91 0.001

Interior 169 0.973 Extreme 
Interior 1.43* 0.001

Extreme 
Interior   56 0.273

Interior Extreme 
Interior 0.700 0.064

Total 
mainland 278 0.972

Hospitals Centres density

(number /100km2)

Littoral   53 1.13
Littoral

Interior 0.916* 0.002

7.00 0.001

Interior 169 0.211 Extreme 
Interior 1.10* 0.003

Extreme 
Interior   56 0.030

Interior Extreme 
Interior 0.181 0.773

Total 
mainland 278 0.350

Gross Death Rate 

(number of deaths per 
resident population 
(× 1 000), in each year)

Littoral   53 10.3
Littoral

Interior -1.94* 0.004

37.0 0.000

Interior 169 12.2 Extreme 
Interior -5.98* 0.000

Extreme 
Interior   56 16.3

Interior Extreme 
Interior -4.04* 0.000

Total 
mainland 278 12.7

* Correlation is considered significant at 0.05
Source: Elaborated with data available in PORDATA (2018 c)

According to figure 4, between 2001 to 2011, gross death rate trend is very similar, 
maintaining the littoral-interior dichotomy. Extreme interior regions, by the Spain bor-
der, exhibit the highest gross death rate values. 
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Fig. 4 – Gross death rate in 2001 and 2011. Colour figure available online.
Fig. 4 – Taxa Bruta de Mortalidade em 2001 e 2011. Figura a cores disponível online.

Source: Map elaborated with data available in PORDATA (2018a)

The mean gross death rate is higher (by 5.9 points) in extreme interior when compa-
red to littoral. In order to identify variables correlations the Spearman correlation test was 
performed and results are presented on table II.

Table II – Correlations between variables studied in the present work.
Quadro II – Correlações entre as variáveis estudadas no presente estudo.

Spearman Correlation

G
ro

ss
 D

ea
th

 R
at

e

H
ea

lth
 C

en
tr

es
 

de
ns

ity
 b

y 
10

0 
km

2

H
os

pi
ta

ls
 d

en
si

ty
 

by
 1

00
 k

m
2

M
ed

ic
al

 D
oc

to
rs

 
W

or
ki

ng
 a

t H
ea

lth
 

C
en

tr
es

N
ur

se
s W

or
ki

ng
 a

t 
H

ea
lth

 C
en

tr
es

M
ed

ic
al

 D
oc

to
rs

 
W

or
ki

ng
 a

t 
H

os
pi

ta
ls

N
ur

se
s W

or
ki

ng
 a

t 
H

os
pi

ta
ls

Il
lit

er
ac

y 
R

at
e

A
ge

in
g 

In
de

x

Gross Death Rate 1
Health Centres density by 100km2 -0.543** 1
Hospitals density by 100km2 -0.404** 0.141* 1
Medical Doctors Working at 
Health Centres

-0.734** 0.252** 0.670** 1

Nurses Working at Health Centres -0.649** 0.142* 0.639** 0.914** 1
Medical Doctors Working at Hospitals -0.367** 0.061 0.934** 0.659** 0.637** 1
Nurses Working at Hospitals -0.368** 0.050 0.941** 0.659** 0.637** 0.993** 1
Illiteracy Rate 0.826** -0.618** -0.494** -0.772** -0.667** -0.452** -0.454** 1
Ageing Index 0.889** -0.540** -0.342** -0.666** -0.599** -0.310** -0.314** 0.800** 1

* Correlation is significant at 0.05 | ** Correlation is significant at 0.01
Source: Elaborated with data available in PORDATA (2018 c)
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Gross death rate has a very strong association with illiteracy rate (rs = 0.826; p < 0.01) 
and with ageing index (rs= 0.889; p < 0.01). This suggests that in municipalities with more 
illiterate and aged populations, the vulnerability to death is higher. Alongside, there  
is a strong negative correlation between the number of health professionals at health 
centres and the gross death rate, namely medical doctors (rs= 0.734; p < 0.01) and nurses 
(rs = 0.649; p < 0.01). Results also show a negative correlation between the ageing index 
and health professionals at health centres: number of medical doctors (rs =0.666; p < 0.01) 
and nurses (rs =0.599; p < 0.01). A moderate correlation between health centres density 
by 100km2 and gross death rate (rs= 0.543; p < 0.01) was found at very significant level. 
Table III exhibits Paired Samples Test results in order to compare the years 2001 and 
2011. Only two variables “nurses working at health centres” and “nurses working at 
hospitals” show statistically significant mean differences (p < 0.001).

Table III – Paired Samples Test applied to variables for 2001 and 2011.
Quadro III – Teste de Amostras Emparelhadas para as variáveis para 2001 e 2011.

Variables Year Mean Mean Difference CI (95%) p

Health Centres Density by 100km2
2001 0.998

-0.027 (-0.009 – 0.062) 0.149
2011 0.972

Hospitals Density by 100km2
2001 0.360

-0.011 (-0.029 – 0.051) 0.595
2011 0.349

Medical Doctors Working at Health Centres 
2001 25

0.471 (-2.38 – 0.971) 0.628
2011 25.5

Nurses Working at Health Centres
2001 23.2

4.95 (-6.34 – 0.703) 0.000
2011 28.1

Medical Doctors Working at Hospitals
2001 52.4

12.8 (-27.828 – 2.21) 0.094
2011 65.2

Nurses Working at Hospitals
2001 72

43.1 (-63.2 – -22.9) 0.000
2011 115

Gross Death Rate
2001 12.7

0.045 (-0.184 – 0.274) 0.700
2011 12.7

Source: Elaborated with data available in PORDATA (2018 c)

VI.	DISCUSSION

Health centres provide the primary answer in health promotion, such as disease 
prevention and treatment, services that should be available to all citizens. Access to an 
appropriate health care service should combine multiple dimensions: good health 
perceiving and service response; adaptation of health services to populations’ needs; 
proximity to health services; direct costs related to health services acquisitions; indirect 
costs related to transports to health centres or hospitals; quality of health service organi-
zation (Furtado & Pereira, 2010). Besides, distance to health services has an important 
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role in amenable and preventable deaths. The number of inhabitants per health centre 
shows that in 2011, in the most populated mainland regions, there are more health cen-
tres to respond to populations needs (PORDATA, 2018b). This demographic portrait 
conveys the idea that the primary health services distribution is adjusted to the number 
of resident population. However, what this paper emphasizes is that in the less populated 
regions, namely in the central and northern interiors, Alentejo and in the most part of the 
Algarve region, ageing, depopulation and low population density contribute to an increase 
in death vulnerability in acute illness situations because the distance to reach the health 
centre is not taken into account. Results of health centres and hospitals spatial distribu-
tion reveal a clear situation of imbalance and inequity of populations living in interior 
and extreme interior regions that are also aged and low density populated areas. If equity 
to health care is merely accountable by the number of inhabitants served by a health 
infrastructure, than the existence of fewer health infrastructures in less populated regions 
would become rational. However, this criterion alone does not take into consideration 
the response time to acute situations or the availability of medical specialities that com-
monly exist only at principal hospitals.

Health centres, hospitals and gross death rate distribution are not symmetric. The 
difference related to health services distribution between territories typologies enhance 
the huge disparity in gross death rate distribution (F = 37.0; p = 0.000). Interior and 
extreme interior municipalities count on only one health centre. A recent study (Santana 
& Teixeira, 2017) reports that, in 2016, the number of available family doctors for a uni-
verse of 5 210 785 health users was only 2 936 and the distribution continues to be very 
asymmetric in some interior municipalities without familiar health units. The Population 
Health Indexi (http://saudemunicipio.uc.pt/) reveals that profound differences related to 
primary health care access, namely the distance between patients’ residence and health 
local units, are still present in mainland Portugal. 

Although lower population density is usual in these territories, their correspondent 
geographical area is large, consequently, the distance from population residences to 
health services is considerable. Alongside this evidence, is it visible that the ageing index 
is higher in these territories, which contribute to physical and social barriers to health 
care access. Results reveal differences between littoral and interior regions: in the latter, as 
regions are more isolated and apart from littoral, the lack of health professionals and 
infrastructures exhibits higher values of gross death and illiteracy rates. This fact is 
emphasized in the OECD Report (2016) which refers to the fact that Portugal has a higher 
medical doctor’s ratio per 1 000 inhabitants (4.4) when compared to the mean European 
ratio (3.5). On the other hand, nurses ratio per 1 000 inhabitants (also 4.4) in Portugal is 
about half of the European mean (8.4) ranking the country in 10th position (OECD/EU, 
2016). In agreement with these results, Furtado & Pereira (2010) conclude that rural 
areas, particularly in interior regions, continue to be more distant from specialized hos-
pitals than other regions. Diverse accessibility difficulties, namely isolation, poverty and 
absence of health education, are the main intrinsic barriers to the population’s access to 
health care services (Santana, 2010). The continuous process of ageing in Portugal con-
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tributes to the aggravation of inequalities in health care access due to the fact of high 
dependency and poor mobility among the elderly. These results also demonstrate that the 
lack of education contributes to higher death vulnerability (Pereira, 2002; Pereira & 
Pedro, 2004; Veiga, 2005). Improving access should also take into account “(…) the social 
factors influencing access” (Ministry of Health and Social Policy of Spain, 2010, p. 16). 

The comparison of results between 2001 and 2011 reveals that, over a decade, there 
were only significant increases in nurses both working at health centres and at hospitals. 
For all the other variables – medical doctors working both at health centres and at hospi-
tals and health centres and hospitals density by 100km2 –, means values were not statisti-
cally different. On the other hand, the gross death rate does not present a significant 
decrease, following the trend of the other variables. 

Some studies consider that population concentration, namely in urban and littoral 
areas, is beneficial to faster access to health services (Santana, 2010). Nevertheless, 
concentration of health infrastructures at urban and littoral areas also represents an 
example of a unfair access to health services. Another relevant result for the prevention 
of death mortality is the important role of medical doctors (rs= 0.734; p < 0.01) and nurses 
(rs= 0.649; p < 0.01) working at health centres, when compared with the same professionals 
at hospitals, medical doctors (rs= 0.367; p < 0.01) and nurses (rs= 0.368; p < 0.01). Thus, the 
relationship between these services and the mortality rate may be justified by health pro-
motion activities by health centres, contributing to health literacy and disease prevention 
through closer and more direct contact with younger to older populations, aligning the 
transmitted content to the specific needs of each age group.

VII. CONCLUSIONS

The importance of an efficient and attainable NHS is related with its capacity to 
eliminate health inequalities, contributing to a more fair and equitable society. Health 
protection and promotion are fundamental rights enabling human life, health, wellbeing 
and life quality. In order to develop an all-inclusive, universally attainable national health 
service, public investments should be provided: health education and promotion (healthy 
eating habits, physical and social mobility) in order to prevent disease and to enhance life 
quality of long-morbidity patients. Health inequalities act as social inequality generators, 
which require investment in health literacy at local communities, enlightenment on 
health concepts and symptoms. Notwithstanding the recognized importance of the NHS 
in Portugal, the result of this work provides evidence for the fact that mortality is associa-
ted with the distribution of health services – number of infrastructures and professional 
services – and population characteristics related to illiteracy and ageing. Therefore, sup-
ported on these results, the main conclusion of the present paper is related to the way that 
health public policies are designed. The results show that health services are distributed 
only according to population density. This reality does not take into account population 
needs and is linked to the fact that in most ageing areas there is a lack of health services, 

Vidal, D. G., Pontes, M., Barreira, E., Oliveira, G. M., Maia, R. L. Rev. Finis. LIII(109), 2018, pp. 53-70



67

which contributes to a differential mortality. In the health public policies field, the 
main conclusion is that in a decade (2001-2011) the distribution of health infrastructures 
and professionals do not suffer a significant increase, revealing a disinvestment in the 
promotion of a fair distribution of health services and fighting against inequity in health 
services access.

These results provide knowledge about mainland health care services at the munici-
pality level. Another expected contribution from the present work is the exposure of the 
urgent need of more in-deep research that would associate the population’s socioecono-
mic realities with health care access constraints, suggesting the need for a health public 
policies reformulation, in particular by emphasizing the specificities and needs of each 
region.
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