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Conceptual and methodological aspects in the study
of hospitalizations for ambulatory care sensitive conditions

Aspectos conceituais e metodológicos no estudo
das hospitalizações por condições sensíveis à atenção primária

Resumo  As taxas de hospitalização por condições
sensíveis à atenção primária são um indicador da
efetividade do primeiro nível de atenção à saúde.
Partindo de breve revisão crítica, este artigo dis-
cute  princípios para a seleção de códigos de inter-
nação por essas causas e, com o exemplo do Pro-
grama Saúde da Família, propõe um modelo teó-
rico para a seleção de variáveis para análise esta-
tística. A comparabilidade inter-regional do indi-
cador depende da seleção de códigos de doenças
baseada em princípios de sensibilidade e especifi-
cidade, não na frequência da doença. As taxas de
hospitalização serão distalmente determinadas pela
situação socioeconômica e seu efeito sobre a estru-
tura social e demográfica; em nível intermediário,
pela organização dos serviços de saúde, sua dispo-
nibilidade e barreiras de acesso, que por sua vez
dependem dos conceitos de saúde e tecnologia rela-
cionada adotados e de sua aproximação ao modelo
biomédico ou aos princípios da atenção primária
à saúde (APS); indicadores de desempenho do sis-
tema de saúde serão os determinantes proximais.
O indicador é potencialmente útil para a avalia-
ção da atenção primária. A reconstrução históri-
ca da APS contribui para a análise da variabilida-
de do indicador.
Palavras-chave  Atenção primária à saúde, Pro-
grama Saúde da Família, Avaliação de resultados
(cuidados de saúde), Sistemas de informação hos-
pitalar, Sistemas de saúde

Abstract  Hospitalization rates for Ambulatory
Care Sensitive Conditions have been used to assess
effectiveness of the first level of health care. From a
critical analysis of related concepts, we discuss prin-
ciples for selecting a list of codes and, taking the
example of the Brazilian Family Health Program,
propose a methodological pathway for identifying
variables in order to inform statistical models of
analysis. We argue that for the indicator to be
comparable between regions, disease codes should
be selected based on sensitivity and specificity prin-
ciples, not on observed disease frequency. Rates of
hospitalization will be determined, at a distal lev-
el, by the socio-economic environment and their
effect on the social and demographic structure.
Timely and effective care depends on the organi-
zation of health services, their availability and
access barriers, which depend on the ways health
and related technology are conceptualised and on
their adherence to the biomedical model or to the
Primary Health Care (PHC) principles; perfor-
mance indicators of the health system will be the
proximal determinants. This indicator is poten-
tially useful for primary care evaluation. The his-
torical reconstruction of PHC improves the anal-
ysis of the indicator variability.
Key words  Primary health care, Family health
program, Outcome assessment (health care), Hos-
pital information systems, Health systems
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Introduction

Since the historic Declaration of Alma-Ata1 in
1978, Primary Health Care (PHC) achieved con-
sensus as a proposal for an efficient health care
organization, whose aim is to attain the princi-
ples of equity, health promotion and protection,
continued care, integrality and universality2,3. This
contrasts with the model of the specialist and
hospital-centred system which focuses on the
biologic aspects of disease and patient, and is a
great consumer of ‘hard’ biomedical technology.
Therefore, PHC appears as a fundamental ele-
ment of health reform in different countries4. In
Brazil, PHC is the basis for the Brazilian Nation-
al Health System, the Sistema Único de Saúde
(SUS), serving as the first instance of care and, in
theory at least, a structuring and orienting ele-
ment of care5. In 1994, five years after the SUS
was started and in the face of difficulties with its
implementation, the Brazilian Ministry of Health
launched the Family Health Program (FHP) –
Programa Saúde da Família (PSF) as a strategy
for promoting PHC in municipalities6.

But we lack evaluation and monitoring of health
care. Brazil is on its beginning of such a practice,
and still there are few research studies on the im-
pact of health system over population health.
Among the possibilities of PHC assessment, hos-
pital admissions for Ambulatory Care Sensitive
Conditions (ACSC) are used as an indirect indica-
tor of effectiveness at this level of the system7-14.
This indicator groups together different causes of
hospital admission for conditions typically man-
aged in the first level of health care, i.e. those for
which the need for hospitalization could have been
avoided with ambulatory and non-specialized care.

Despite the relevance of the ACSC in the as-
sessment of basic health care, with increasing rec-
ognition on the international scene15-20, its use in
Brazil still remains limited21,22. Also, there are yet
few Brazilian studies published on scientific jour-
nals23, but a bill from the Health Ministry pub-
lishing the Brazilian list of codes for Ambulatory
Care Sensitive Conditions (Lista Brasileira de
Internações por Condições Sensíveis à Atenção
Primária, Portaria MS nº 221, de 17/4/2008) and
works presented in the last Brazilian Family Med-
icine Society (Sociedade Brasileira de Medicina
de Família e Comunidade) and World Epidemi-
ology congresses, show this as an emerging theme.

Nonetheless, there is diversity on the construc-
tion and use of the indicator around the world,
expressed by the variety of lists of codes and vari-
ables considered in statistical explanatory mod-
els24. These findings deserve synthesis and discus-

sion in order to conform a comparable set of dis-
ease codes. Furthermore, this synthesis should
focus on the statistical analysis and further dis-
cussion on variables related to the health system.
So, the theoretical and methodological develop-
ment of this indicator in the Brazilian context may
contribute not only towards an improvement in
the assessment of the PHC in Brazil, but also to-
wards a comparison between countries, a demand
set forth by international organizations25.

This paper has two principal aims: (1) to dis-
cuss the principles for selecting a list of ACSC
disease codes in order to allow inter-regional
comparisons of PHC effectiveness, and (2) to
propose a conceptual framework for selecting
categories of analysis in studies with this indica-
tor, taking the case of FHP in Brazil.

These objectives were approached by a brief
critical review of central concepts, such as PHC,
model of care, and ACSC. The common axis in
those texts, which conceptually discuss PHC and
model of care4,5,26,27, is their affiliation to the prin-
ciples of Alma-Ata, a critical perspective on the
biomedical model and a distinction between am-
bulatory care and primary health care.

Primary health care and model of care

The organizational strategy of a health system
based on primary care figures, for the first time,
in the report presented by Lord Dawson to the
British Minister of Health in 192028. In an at-
tempt to meet demands for greater efficiency in
the health system, Dawson proposed an organi-
zation based on the geographical distribution of
the population, around health centres, in which
the complexity is not related to the technology
but to the patient environment. These centres
would be responsible for the provision of pri-
mary care, be it home-based (effectively the first
level of care) or offered at the health centre. More
severe, urgent or clinically complex cases would
be referred to other centres, with more special-
ized biomedical technology. The primary care
centres would be located in small territorial cen-
tres with patient registration exclusively available
to residents in the area and connected, in a radial
way, to the specialist centres.

In Alma-Ata, the World Health Organization
(WHO) maintains the principles of the Social
Medicine movement29 and adds them to Daw-
son’s proposal. However, 25 years after that Con-
ference and despite its political and technical ac-
ceptance, it was clear that its conceptual frame-
work was scarcely used: in practice, among sparse
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and isolated successful experiences, the intended
PHC was often no more than the primary level
of care for specific procedures resembling the se-
lective primary care, a far cry from the principles
agreed upon in the Soviet Union30. Shaped by the
reality of each country, its concept was interpret-
ed according to different visions of health and
society and it was applied according to health
budget resources and political possibilities25,30,31.
Nevertheless, we can see over 30 years from
Alma-Ata that, in spite of budget restrictions car-
ried out on the neoliberalism wage, PHC have
been expanded in both reach and poor coun-
tries, at a time that there is increasing evidence of
its benefits on people health and health expendi-
ture3,32.

The Family Health Program is a health policy
and, as such, its accomplishment is (re)achieved
day after day, representing the result of a complex
power dispute27,33. It is the result of the PHC poli-
cies that will enable them to legitimize their theory
and health practice. Independently of the concept
and organization of the first level of care – ambula-
tory care or PHC –, it is expected to find solutions
to approximately 85% of health problems.

Its impact can be assessed, among other ways,
by one of the most objective and valued criteria
for primary care: the resolvability at local level of
the most common reasons for seeking medical
attention3,5,28,31,34. An indicator like the hospital-
izations for ACSC can be useful for this purpose.

Ambulatory care sensitive conditions
(ACSC)

ACSC are diseases typically managed at the first
instance of care. The underlying premise for the
use of hospitalizations for ACSC as an indicator
of effectiveness of the first level of care is that
these represent its bad performance. Insufficien-
cies at this level of the system make hospitaliza-
tion necessary for health problems which would
not occur or would not be aggravated to the
point of requiring hospitalization, with timely and
effective care8,9,16,21,22,24.

The concept arose at the end of the 1980s in
the United States, a country to which the majority
of studies are restricted, followed by Canada, par-
ticularly until the turn of this century35,36. Studies
with the indicator have been gaining momentum
in Spain10,13,16,24,37,38, Australia14,39, New Zealand17

and the United Kingdom40 and are beginning to
appear in Brazil21-23,41. Despite the criticism that
determinants of the onset of disease, of health
service and therapeutics access fall outside the re-

sponsibilities or possibilities of primary care ser-
vices, and that the variability observed in the rates
of hospital admission is strongly determined by
clinical uncertainty, patient conditions, hospital
medical practice and hospital admission poli-
cies9,16,42, it is reasonable to think that PHC can
avoid or decrease the number of hospital admis-
sions for a group of specific causes.

The list of causes varies among studies. Some
larger ones16,17,21,24,41 as well as the Brazilian list
mentioned include diseases preventable by vacci-
nation, congenital syphilis, tuberculosis, nutri-
tional deficiencies, iron deficiency anaemia, con-
vulsions, ear infections and respiratory problems,
ulcers and perforated appendicitis, urinary in-
fections, pelvic inflammatory disease, cellulite,
growth problems, hypertension, heart failure and
diabetes, etc. Others, briefer in content9,15,23,35,
focus on the most common causes of admission
among the ACSC.

Generally, the results found have displayed
higher rates of admission for ACSC among the
lower income population, poorer communities
and those with low schooling levels7,9,13,35,41,43,44,
varying according to specificities of the health
services available. Differences are less marked
where provision of health care is free or where
access is guaranteed, such as in Canada35,44,
Spain10,13,16 and France19, or when the need for
medical training facilitates access for populations
of low income who normally have no access to
specific health care benefits, such as surgical res-
idency programs in the United States9.

Towards a comparable list of causes

It can be said that, to be considered ACSC, an
illness depends fundamentally on two principles:
(1) any hospital admission considered avoidable
or whose rates can be decreased through actions
typically treated at the first level of care should be
included in the indicator (sensitivity principle);
and (2) admissions for conditions less sensitive
(or unrelated) to actions of the primary level of
care should not be included in the indicator (spec-
ificity principle).

When considering an avoidable episode, the
indicator deals with an object in constant change,
since the preventability is contextualized and char-
acteristic of each historical period. Different con-
texts at the same moment of time can consider
preventability in different ways, which can
compromise the usefulness of the indicator.
Therefore, the definition of lists of potentially
avoidable hospitalizations for ACSC is a point of
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concern in the theoretical-methodological devel-
opment of the indicator.

For the definition of lists of causes to be con-
sidered ACSC, Caminal et al.13 suggest local vali-
dation studies of the indicator to adjust this to
particularities of the organization of care, which
condition access and patient course within the
health system. It is possible that local protocols
lead to hospitalization or specialized care for a
determined ACSC. In this case, obviously, these
admissions cannot be attributed to the PHC and
the indicator loses validity for service assessment.
However, it does not lose validity for assessment
of policies, as these protocols represent a form of
organization of care for problems which (in oth-
er places, at least) are considered typical of the
first level of care. To be externally comparable, the
indicator should consider the same disease codes,
whatever their occurrence in any specific region. If
so, the indicator will allow comparison between
regions with different protocols, measuring the
impact of health policies on primary care.

In this sense, the main purpose of local valida-
tion studies would be the generation of a basic con-
sensual list of ACSC to be used in regional com-
parisons, to which specific causes of local interest
could, perhaps, be added. For the analysis of im-
pact of PHC policies, on the other hand, it is highly
desirable that the indicator allows comparability
between countries and regions around the world.
Such an international list would be based on the
sensitivity and specificity principles outlined above,
and could take into account the lists of codes used
in different countries. The fact that the most prev-
alent ACSC are not the same in different countries
and continents would not be a limiting factor pro-
vided that those principles are preserved.

This logic is similar to that adopted in the
studies of Burden of Disease, in which the de-
scription of the most important conditions in
each location is stimulated, but all the causes are
taken into account45. In this situation, the appro-
priate decision seems to be that of including
among the ACSC those causes which – accord-
ing to current medical opinion – are in line with
the principles of indicator sensitivity and speci-
ficity, independently of their occurrence or local
organization of care. This both for pragmatic
reasons – the indicator comparability – as well
as for a principle of equity – if the hospitalization
for a specific cause can be avoided for people
somewhere in the world, it is fair that it is avoid-
ed for all people everywhere in the world.

Therefore, two questions are presented for
selection of causes to be considered ACSC: (1) if,
given the technological conditions and current

knowledge, the hospitalization for a specific cause
can be avoided; (2) if – for these causes in which
hospitalization is avoidable – the necessary ac-
tions to avoid admission are the responsibility of
the first level of care.

As a result, the indicator does not assess the
quality of the medical act that leads to hospital-
ization. It is important to highlight that adapting
a therapeutic approach to the patient’s condition
and surroundings – an example of good medical
practice – can increase rates of hospitalization
for ACSC, when the surroundings do not permit
treatment at home (we should appoint that nev-
ertheless therapeutics prescription in PHC typi-
cally occurs in the PHC centre, treatment is actu-
ally carried out at home). This in no way invali-
dates the indicator, nor will it mean, per se, that in
certain health centres the quality of care offered
is worse, as some Family Doctors fear42. On the
contrary, it will emphasize the need to discuss
and adapt the organization of PHC and its inter-
action with other instances of the health system
or sectors of the State – for example, social assis-
tance, day care, guest/visitor accommodation,
day-hospitals, transport assistance services etc.

Building the framework of analysis

It should be clear that the indicator intends to
assess the impact of health policies and programs,
not the actions carried out to adapt the clinic to
the patient’s condition (i.e. medical practice).
Consequently, the recommended smallest unit of
analysis will be the census tract or the health care
centre in the individual’s residential area. In Bra-
zil, with the variables available in the SUS’s Sys-
tem of Hospital Information – Sistema de Infor-
mação Hospitalar do SUS (SIH/SUS) –, this will
be the municipality.

Clusters of municipalities (or other units of
analysis) showing high and low rates of ACSC
are compared according to the characteristics as-
sociated with these clusters. Among these charac-
teristics are the effective availability of services and
their adequacy to the ways in which the popula-
tion is organized and to the situations individuals
are faced with. In this sense, the seminal work by
Billings and Teicholz7 excludes “the lifestyles un-
der the patient’s control (smoking, alcohol, drug
abuse, nutrition, obesity, etc.) and the ‘adequacy’
of [hospital] admission” from the analysis.

This means that, in characterizing the study
object, those aspects relative to the clinical condi-
tion of the patient and its possibilities for thera-
peutic accomplishment, in the concrete situation
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in which doctor and patient find themselves on a
day-to-day basis, are referred to the health sys-
tem. The theoretical framework will focus on the
political and social context responsible for the
social structures which lead to the organization
of the health system and allow (or not) access of
different population groups to quality health care.

Categories such as “the role of the State”, “gov-
ernment proposals” and “system organization”
should be highlighted as they shape the context
of the health policies. Their relationship is dis-
cussed through the “coherence postulate” (Fig-
ure 1), by Mario Testa27. He claims that there is a
necessary relationship between the government
proposals and methods, as well as between pro-
posals, methods, and the organization of health
facilities. The organization of the system and re-
lated institutions – where care is provided – is
determined, at micro level, by the government
proposals and the method to achieve them. At
macro level, the organization is determined by
history, and history also determines the role of
the State and the theory to justify it. The only
category that does not appear to be determined
by another is history, but history can be seen as
the result of all the categories (including its own)
being constructed over time. Also, at the micro
level and on its relation to history, each determi-

nation force suffers a reaction of less intensity,
which Testa calls “conditioning”.

Within such complexity, it is difficult to build a
statistical model of analysis. But, through this ap-
proach and with the aid of the ‘postulate’ diagram,
we can organize appropriate categories of analysis
of the indicator in an acceptable manner to select
study variables and to better interpret findings.

Taking the example of Family Health Pro-
gram, the “postulate” helps to understand how
Family Health is shaped in Brazil, according to
its historical circumstances, in a clash between
health models and public/private relations. The
impact of PHC on admissions for ACSC depends
fundamentally on aspects related to organiza-
tion of care, determined by the municipality’s his-
tory and by the local management of health,
which, in turn, depends on the organization of
the SUS at the higher levels of management.

So, broad analytical categories of these stud-
ies in Brazil, could be:

- administrative departments of the country
or state, both for their cultural characteristics and
historic antecedents as for the underlying orga-
nization of the SUS;

- size of town and urban growth;
- age (time of town’s existence and of the cre-

ation of the Municipal Secretary of Health);

Figura 1. Use of the postulate of coherence27, for analysis of the Family Health Program (Programa Saúde
da Família - PSF).

Role of State

Promotion, prevention
and health rehabilitation

Theory

Ecological / “incorporation” (embodiment)
Social determination of the Health-Sickness process

History

Determination Conditioning

Method

Primary care strategy F HP

Government proposals

Change model of care

Concretion conditions of the
Family Health Teams and users

Organization
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- inclusion or proximity to a metropolitan
region;

- equity (socio-economic indicators);
- care model (structure and primary care per-

formance indicators; undergraduate courses in the
health sciences; admission in teaching hospitals);

- time and coverage of PSF.

Following this, in Box 1 we detail the above
mentioned categories, and the level of analysis
for a mixed model. Starfield46 suggests carrying
out multilevel analyses in a broad context, com-
paring characteristics of groups (or regions, in
our case) to which the individuals belong. It is
important to highlight that the groups who will

Box 1.     Categories for analysis and levels of groupings in a mixed model for assessment of hospitalizations
for ambulatory care sensitive conditions in Brazil.

Grouping level Categories for analysis*

Macro-economic and macro-structural, demographic and social variables,
distribution and characteristics of services and health work forces, financial
and structural incentives for health organization, period of deployment and
PSF coverage

Macro-economic and macro-structural, demographic and social variables,
distribution and characteristics of services and health work forces, financial
and structural incentives for health organization, period of deployment and
PSF coverage,     budgetary resources spent on health, state health policies,
training and promotion of scientific debate in health, State Counsel of
Health performance

Macro-economic and macro-structural, demographic and social variables,
distribution and characteristics of services and health work forces, financial
and structural incentives for health organization, period of deployment and
PSF coverage, political liaisons among towns, existence and performance of
Macro-Regional Health Counsels

Macro-economic and macro-structural, demographic and social variables,
distribution and characteristics of services and health work forces, financial
and structural incentives for health organization, period of deployment and
PSF coverage, training and promotion of scientific debate in health,
participation in training, interaction of CRS/DRS with municipalities,
discussion of data generated by the SIAB with municipalities(a), existence
and performance of Regional Health Counsels

Macro-economic and macro-structural, demographic and social variables,
distribution and characteristics of services and health work forces, financial
and structural incentives for health organization, period of deployment and
PSF coverage, characteristics of municipal health management, especially
Family Health, training and promotion of scientific discussion in health,
participation in training, performance of Municipal Health Counsel

Economic, demographic, social and structural variables of the population,
district facilities (schools, transport, sanitation and urbanization, leisure,
etc.), team participation in training, structural and organizational
characteristics of the Health Centres (HC) and Health Team, of local
management of the HC and of work in health, variables of performance,
community participation, existence and performance of Local Counsel of
Health and Residents’ Associations

Economic, demographic, social variables, environmental characteristics,
urbanization, type of residence

7

6

5

4

3

2

1

Region in the
country

State

Macro-region of the
state

Regional Health
Coordenation /
Delegacy (CRS/DRS)

Town

Health Centre (HC)

Health
micro-area

* The typical categories of each analysis level are in bold.
(a) SIAB – Sistema de Informação da Atenção Básica – System of Information of Basic Care.
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form the level of analysis in a mixed model con-
text are constituted by the health services and by
the organizational-administrative division of the
health system under assessment, and never by
other groupings related to the user. That is to say
that, when taking into account that the struc-
tures and their influence depend on the place in
which the cases are produced, an analysis of
mixed models should be carried out with the place
or unit of measurement as a random factor.

Hence, the variables analysed in studies on
hospitalizations for ACSC should describe as-
pects of the history and organization of the local
health system, enabling an understanding of the
inclination towards or away from the biomedi-
cal model. Data on structure and organization of
work in health, as well as political texts from the
local medical associations and epidemiological
reports may provide this picture. Organization
of services can also be determined by local socio-
cultural characteristics associated with the foun-
dation and development of the municipality, its
size and growth, as well as the possibility of in-
vestments on the part of public power and the

average and median income of the population
(because equity is associated with the best levels
of population health46 and, presumably, with best
performance of the health system). Such vari-
ables can be organized in accordance with the
diagram in Figure 2.

As most of this information is neither regis-
tered on secondary databases nor available from
classical epidemiological studies, qualitative stud-
ies – sociological, organizational and ethnograph-
ic – would be extremely useful in order to con-
struct a more detailed and complete picture of
the underlying variability of admissions in the
different centres under investigation.

Conclusion

Rates of hospitalization for ACSC are potentially
useful as an indicator of the impact of PHC. They
easily facilitate analysis of the whole country as
well as of states and regions, comparing clusters
of municipalities with high or low rates and their
characteristics.

Figura 2. Theoretical framework of the effectiveness of primary care assessed by health indicators.

Outcome

Hospitalization for ambulatory care sensitive conditions

Characteristics of the PHC centres

Structures (team, technologies, physical area)
Strategies and tactics in the

. Work processes (planned actions, team work) and

. Management processes (local planning, popular participation)

Geographical
characteristics

Geopolitical region
Municipal size

Metropolitan region

Sociodemographic characteristics

Age structure, urbanization, Human
Development Index, Iniquity, Public

services, Medical work force,
Poverty, Schooling

Model of care

PSF x Ambulatory x Liberal
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It is desirable to move toward an interna-
tional list of codes in order to provide interna-
tional comparability to the indicator. This list
should be comprehensive, as is PHC, but should
not disregard on the specificity principle.

The historical recovery of the concept of PHC
and its application in different countries, particu-
larly through the PSF in Brazil, allows the elabora-

tion of categories of analysis for the explanation of
variability of ACSC hospital discharges, offering
useful information for the development of actions
to improve the population’s health status.

Integrating different fields of public health
research can provide better information and un-
derstanding of health policies impact on popula-
tion health.
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