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SUMMARY

OBJECTIVE: The objective of this study was to analyze the hospitalizations of the elderly for conditions sensitive to primary care (ICSAP) 
and associated contextual factors, referring to elderly people aged 60 and over, living in municipalities in the Northeast region.

METHODS: Characterized as being an ecological study using data from the Hospital Information System (SIH) and the Basic Attention 
Information System (SIAB) referring to elderly people aged 60 and over.

RESULTS: The total hospitalization rate was 527,524, with the highest number due to heart failure, followed by cerebrovascular diseases, 
and infectious gastroenteritis. Analyzing the ICSAP rates with the contextual factors, all were significant. Regarding the coverage of 
basic care, a similarity occurred between them, and for the rate of the number of consultations among the elderly, despite the greater 
number of these in the municipalities with higher hospitalization rates, there was no significant difference between them.

CONCLUSION: We conclude that the contextual factors interfere in the conditions of this hospitalization, necessitating, besides the 
improvement of primary care, an improvement in the living conditions of the elderly population.

KEYWORDS: Aged. Hospitalization. Epidemiologic factors.

INTRODUCTION

The increase in the elderly population worldwide 
is currently the subject of many discussions. In Brasil, 
this has also become relevant, since the country is 

going through an intense process of population aging.
This process brings many changes - psychological, 

physical, and emotional -, which increases the need for 
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Hospital Information System (SIH), which is based 
on Hospital Admission Authorizations (HAA type 1).

As a dependent variable, we evaluated the rate of 
ICSAP in the elderly. This was calculated by the ratio 
between the number of ICSAP in elderly individuals 
residents of the municipalities of the Northeast Region 
and the entire elderly population in these places in 
the year 2010, multiplied by 6, because it represents 
the period analyzed (2010-2015), for a cluster of 10 
thousand inhabitants.7

In relation to the independent variables, the con-
textual socioeconomic variables, regarding the last 
census (2010), were collected from secondary sources: 
The Institute for Applied Economic Research (IPEA, 
2015) and the Brasilian Institute of Geography and 
Statistics (IBGE, 2015), both in its raw form, as well 
as transformed into indicators by the United Nations 
Development Programme (UNDP, 2015). In addition to 
these variables, we collected data regarding the cover-
age of basic care in the municipalities and the number 
of consultations of elderly patients in primary care 
from the Siab, which used the rate of the number of 
consultations, consisting of the ratio between the total 
number of consultations in the years 2010-2015 and 
the total number of elderly people in the year 2010, 
multiplied by 6, for a conglomerate of 10,000.

Based on a theoretical and statistical analysis, 
we selected 11 contextual variables: mean per cap-
ita income (income); illiteracy rate in the population 
aged 18 years old or older (illit.); percentage of the 
population aged 6 to 14 years old in primary education 
with no delay (primary-e); degree of formalization of 
employment (form); rate of activity of individuals aged 
25 to 29 years old (actv25-29); unemployment rate 
of the population 18 years old or older (unemp); per-
centage of people employed in the agricultural sector 
(agro); appropriate households (house); dependency 
ratio (dep_ratio); urbanization rate (urb_rate), and 
social welfare programs (soc-well).

Since this study is based on off icial second-
ary data in public domain, there was no need for 
approval by the Research Ethics Committee, which 
followed the guidelines of the Resolution of the 
National Health Council (CNS) No. 466, December 
12, 2012.

Statistical analysis
Of the 1,794 municipalities in the Northeast, we 

carried out a K-means non-hierarchical clustering 
analysis, which produced clusters of the northeastern 

attention to the health of elderly individuals, mainly 
due to the increase in the number of chronic-degenera-
tive diseases. In this context, the health system needs 
to adapt to this inversion of the population pyramid, 
including changes in primary care, which is character-
ized by being the first line of patient treatment. This 
type of care is paramount in the process of health pro-
motion, prevention of injuries, hospitalizations, and 
early deaths. Effective primary care is associated with 
a reduction of costs, user satisfaction, and improved 
health indicators.1-4

To evaluate and monitor the effectiveness of primary 
care, a list of Hospitalizations due to Primary Care Sen-
sitive Conditions (PCSC), published in Decree No 221 
of the Ministry of Health (MS), on 17 April 2008, was 
drawn up and validated in Brasil.2 It comprises a num-
ber of diseases and injuries that can be prevented with 
timely and effective outpatient care, control of acute 
episodes, or management of chronic conditions and dis-
eases. It lists a set of events that would hardly evolve 
to the point of requiring hospitalization if approached 
appropriately in outpatient care promotion, prevention, 
early treatment, and follow-up.5.6 By studying ICSAP, it 
is possible to analyze the impact of primary care based 
on hospitalizations database records.7

Along with these factors, it is important to evaluate 
the social factors that affect the population health, 
since studies5.7 have reported that, in addition to the 
improvement of basic care, it is necessary to assess 
the socio-economic conditions of the population so 
that along with the improved access to health there 
is also improved quality of life as a whole.

Thus, this study aims to study the degree of hos-
pitalizations of elderly individuals in the Northeast 
region of Brasil, in the period from 2010 to 2015, evalu-
ating the frequency of Hospitalizations due to Primary 
Care Sensitive Conditions (PCSC) and its possible rela-
tionships with contextual factors.

METHODS

This is a descriptive ecological study that included 
elderly individuals aged 60 years or older, residing 
in the northeast region of Brasil, in the years 2010 
to 2015. The sample units are composed of munici-
palities in the region, which includes nine states and 
1,794 municipalities.

We selected data of Hospitalizations due to Pri-
mary Care Sensitive Conditions (PCSC) in the munic-
ipalities, per location of residence, obtained from the 
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municipalities, based on the chapters of the causes 
for Hospitalizations due to Primary Care Sensitive 
Conditions. As a result, three clusters were formed: 
1, 2, and 3, with intermediate, low, and high rates of 
ICSAP, consecutively.

In relation to more than 800 contextual socioeco-
nomic variables, the selection for the multivariate 
analysis was based on a theoretical analysis of the 
dimensions of the models of Social Determinants of 
Health, followed by descriptive analysis, in order to 
identify those that best differentiate the municipali-
ties and with a distribution closer to normality. Then, 
we calculated the Spearman’s correlation coefficient 
between all the variables to select those with the great-
est potential to represent the others.

We chose to summarize the set of variables 
selected by R-type factorial analysis, in which these 
variables are grouped according to the latent dimen-
sions in its group and interpreted based on what they 
represent collectively. We used a correlation matrix, 
the measurement of the adequacy of the sample, the 
Bartlett test, and anti-image matrix to evaluate the 
correlation between the variables and the applicabil-
ity of the factor analysis. The extraction of the fac-
tors was done using Principal Component Analysis 
(PCA), whose number of components extracted was 
determined by the Kaiser criterion. To facilitate the 
interpretation of factors, the Varimax rotation method 
was used.

For the PCA, we included the contextual vari-
ables that, from their correlations, were reduced to 
three components representing the different dimen-
sions related to the contextual level of the Social 
Determinants of Health. Once we confirmed the 
applicability of the factor analysis by observing the 
correlations matrix, with the determinant different 
from zero (0.006), the anti-image matrix, the Bart-
lett test (p<0.001) and the Kaiser-Meyer-Olkin index 
(KMO=0.86), we proceeded to the extraction of com-
ponents using the 11 variables adequate to it. Based 
on the Kaiser criterion, we selected three factors that, 
together, explained 65.3% of the total variance of the 
variables included in the model.

Therefore, the contextual variables were reduced 
to three components of the different contextual dimen-
sions of the Social Determinants of Health, component 
1, called “Urbanization and Its Reflexes”; component 
2, “Favorable Socioeconomic Context”; and 3, “Low 
Formal Education and Dependence on the State”.

In addition to these contextual variables, we also 

analyzed the Social Vulnerability Index (SVI), the 
Human Development Index (HDI) and the Firjan Index 
of Municipal Development (IFDM) as a way to comple-
ment the analysis with the latent variables produced 
by the factors.

In the analysis of the hospitalization rate of the 
clusters, along with the contextual variables, we used 
the analysis of variance with the Bonferroni test for a 
significance level of 5%.

RESULTS

Evaluating the hospitalization of the elderly individ-
uals due to ICSAP in the given period, the total num-
ber of ICSAP in the Northeast region was 1,727,043, 
with a higher number of cases due to cardiac insuf-
ficiency, followed by cerebrovascular diseases and, 
in third place, infectious gastroenteritis. In the anal-
ysis of ICSAP rates using a population of 32,455,176 
elderly individuals in a period of six years, we found a 
total rate of 527,524 hospitalizations for every 10,000 
elderly inhabitants - Table 1.

After forming the clusters, according to Figure 1, 
we observed that in the cluster with the lowest and 
highest rates of hospitalization, hospitalizations due to 
heart failure were the most frequent, followed by gas-
trointestinal diseases and, in third place, by cerebro-
vascular diseases, which differs from the cluster with 
intermediate rates, in which infectious gastroenteritis 
were more frequent, followed by hypertension and, in 
third place, diabetes mellitus.

After testing the difference between the rates per 
ICSAP group in elderly patients with the contextual 
factors, according to Table 2, a significant difference 
was found in both clusters and the contextual vari-
ables. Cluster 3, which has the highest rates of hos-
pitalization, was the one with the best values for the 
Favorable Socioeconomic Context and higher values 
for Low Formal Education and Dependence on the 
State. Cluster 2, which has lower rates of hospital-
ization, had the best means for the “Urbanization 
and Its Reflexes”. In relation to the coverage of basic 
care, there was a similarity between the clusters, 
and regarding the rate of the number of consulta-
tions of elderly individuals, we found that, despite 
the greater number of consultations in clusters with 
higher rates of hospital admission, there was no sig-
nificant difference between them. The VSI was higher 
for the clusters with intermediate rates. Whereas the 
IFDM was greater in the clusters with lower rates of 
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hospitalization, as was the HDI, but the means were 
not as significantly different for these indexes.

DISCUSSION

The results obtained showed that the rate of ICSAP 
was 527.524 per 10 thousand inhabitants, and the 
three main causes of ICSAP were congestive heart 
failure, cerebrovascular diseases, and infectious 

gastroenteritis. These causes together, considered sen-
sitive to primary care, demonstrate that good attention 
at this level of care could prevent such events, and 
these findings may represent a warning to the services 
of primary health care, so they can identify flaws in 
the care system of the entire Northeast Region.

On this same premise, studies have reported that 
the rates of hospitalization due to PCSC serve as indi-
cators that are being increasingly used in the assess-
ment of this type of care, showing that primary care 

TABLE 1. CAUSES OF HOSPITALIZATION OF ELDERLY INDIVIDUALS DUE TO PRIMARY CARE 
SENSITIVE CONDITIONS AND ITS RATES IN THE NORTHEAST REGION, 2010-2015.

CID-10 Total number of ICSAP 
(2010-2015)

ICSAP rate 
(2010-2015)

1 - Diseases preventable by immunization and sensitive conditions 10,680 3.26
2 - Infectious gastroenteritis and complications 241,289 73.705
3 - Anemia 12,189 3.723
4- Nutritional deficiencies 55,872 17.067
5 - Infections of the ear, nose and throat 5,525 1.688
6- Bacterial pneumonia 69,199 21.138
7- Asthma 67,589 20.646
8- Pulmonary diseases 105,072 32.096
9 - Hypertension 143,963 43.976
10 - Angina 71,618 21.877
11 – Heart failure 291,675 89.096
12 – Cerebrovascular diseases 245,564 75.011
13 – Diabetes mellitus 193,189 59.012
14 - Epilepsy 9,585 2.928
15 - Kidney and urinary tract infections 106,097 32.409
16 - Infection of the skin and subcutaneous tissue 65,521 20.014
17 - Inflammatory disease of female pelvic organs 1,895 0.579
18 - Gastrointestinal ulcers 30,435 9.297

Source: Ministry of Health - Hospital Information System of SUS (SIH/SUS)/Datasus/MS.

TABLE 2. DIFFERENCE IN THE RATES OF HOSPITALIZATION OF ELDERLY INDIVIDUALS DUE TO 
PRIMARY CARE SENSITIVE CONDITIONS IN RELATION TO CONTEXTUAL VARIABLES, 2010-2015.

Variables

Groups per rates of causes of hospitalization of elderly individuals

p
Intermediate rates of 
ICSAP (Cluster 1)

Mean (standard 
deviation)

Lower rates of ICSAP 
(Cluster 2)

Mean (standard 
deviation)

Higher rates of ICSAP 
(Cluster 3)

Mean (standard 
deviation)

Urbanization and Its Reflexes –022 (0.77)a 0.06 (1.05)b –0.04 (0.90)a b <0.001
Favorable Socioeconomic Context 0.05 (0.95)a 0.00 (1.00)b 0.32 (0.90)c <0.001
Low Formal Education and Depen-
dence on the State

0.05 (0.88)a -0.04 (1.00)a 0.29 (1.09)b <0.001

Social Vulnerability Index (SVI) 0.49 (0.10)a 0.46 (0.04)b c 0.45 (0.04)a c <0.001
Human Development Index (HDI) 0.58 (0.03)a 0.59 (0.10)b 0.52 (0.11)a b 0.009
Firjan Municipal Human Develop-
ment Index (IFDM)

0.47 (0.10)a 0.52 (13.1)b 0.46 (13.1)a <0.001

BC Coverage 93.9 (10.5)a 91.6 (13.1)b 91.2 (13.1)b c 0.012
Rate of elderly consultations BC 25850.0(98704.3) 28629.8(66962.5) 31504.7(146739.0) 0.774

*Different letters demonstrate the existence of significant differences between the clusters for a confidence level of 95%.
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services of better quality are associated with lower 
rates of hospitalization due to CSAP.8.9

The two greatest causes of ICSAP identified in this 
study corroborate other studies found in the literature 
and performed in Brasil; however, they evaluate not 
only the population of elderly individuals but also the 
population in general. In the evaluation of age groups 
over 60 years old, illnesses related to the circulatory 
system are among the main causes of ICSAP.1-4,9-13

The highest rate of hospitalization due to heart fail-
ure in the elderly population is confirmed by data pub-
lished in Brasil, in which this represents the second 
most frequent cause of hospitalization due to CSAP.1.2 
Among the risk factors for heart failure are hyperten-
sion, smoking, obesity, sedentary lifestyle, and family 
history, factors that can be addressed in basic care 
through health promotion and disease prevention.

Regarding infectious gastroenteritis, the third 
greatest cause of hospital admissions, they are related 
to social factors, such as living conditions and ade-
quate sanitation. Studies have reported that these are 
more often related to the children population, with 
diseases linked to public health problems in Brasil, 
with a strong social and economic impact.10,12,13

The clusters with the lowest rates of hospitaliza-
tion were also those who had the highest mean for the 
“Urbanization and Its Reflexes” factor, followed by the 
cluster with the highest rates of hospitalization. In 
connection with the data found, findings have reported 
that the process of urbanization and the consequent 
demographic transition contribute to an increase in 
chronic non-communicable diseases,14 because this 
process generates industrial development, unhealthy 
life habits, and environmental pollution, factors that 
contribute to a greater increase of CNCD,10 which 
explains the greater number of diseases caused by 
heart failure in the clusters mentioned. 

Favorable Socioeconomic Context was also pre-
dominant in the cluster with the highest rates of 
hospitalization. This larger number may be related 
to greater use of hospital services by elderly individ-
uals, which is related to the higher number of cases of 
chronic diseases in this stage of life, often with greater 
intensity and severity, which increases the number of 
hospitalizations, regardless of social class. In addition, 
elderly individuals with favorable socioeconomic con-
text also use hospital services often.14

The Low Formal Education and Dependence on 
the State factor also had the highest mean in clus-
ters with higher rates of hospital admission. This 

finding is related to the precariousness of services in 
primary care, since this factor includes people with 
greater dependence of state health services, and 
these higher rates may reflect a deficit in primary 
care, which would entail a greater number of hospi-
talizations, assuming CSAP was not solved in basic 
care. In addition, the population with this profile has, 
consequently, greater exposure to risk factors such 
as tobacco use, poor diet, among other risk factors 
related to chronic diseases.10.12

A study carried out in the districts of the munic-
ipality of Goiânia also had similar findings, districts 
that had better socioeconomic contexts had higher 
rates of hospitalization. The study concluded that this 
result was motivated by a lack of access to primary 
health care.12

When analyzing the number of consultations of 
elderly individuals in primary care, there was no sig-
nificant difference. The factor does not portray the 
effectiveness of basic care and its relationship with a 
greater or lower frequency of ICSAPS in the clusters. 
It is also important that, in addition to evaluating 
the primary care, we evaluate the other networks 
of health services, because their appropriate struc-
turing can provide improvements in the health care 
of elderly individuals, reducing hospitalizations due 
to CSAP.

Another study related to the creation of the Fam-
ily Health Strategy (ESF) with the ICSAP. The results 
showed no correlation between its expansion and the 
decrease of ICSAP. Although the population coverage 
by the FHS has increased in all regional health ser-
vices of the cities studied, this did not happen evenly.15 
Studies with 1,622 Brasilian municipalities have also 
identified a negative correlation between FHS coverage 
and ICSAP.16

It is stressed that the implementation of the FHS 
has expanded the coverage of basic care and contrib-
uted to the organization of a care model that used 
the health of the family as a first-line health service. 
However, this was likely not accompanied by a cor-
responding improvement in the level of organization 
and practices of these services, which did not reach 
the expected levels of effectiveness, and did not follow 
the improvement in the quality of life of the elderly 
population, since we observed significant differences 
between contextual factors and the number of ICSAP 
in the municipalities.

This is also due to the lack of efforts to improve 
the integrality of care by many health professionals, 
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since this principle takes into account not only the 
disease but the individual as a whole, including the 
social determinants of health. A study carried out in 
Porto Alegre17 reported that, when assessing the effec-
tiveness of the integrality of care, significant problems 
were found. Some explanations were related; evidence 
shows that the basic health units still operate under 
the biomedical logic that focuses on the diseases, 
and not on the individual, and have lower scores of 
integrality when compared to the ESFs and to the 
educational units who have a Multiprofessional Resi-
dency. This finding is possibly related to the challenge 
of breaking away from the traditional care model of 
such establishments.18.19

The shift towards integrality requires a rupture 
from the biomedical model through policies of family 
health prioritization, changes in the building of human 
resources, and the logic of care that disregards the use 
of protocols and evidence in the APS care. In addition, 
the Family Health Strategy also has limitations that 
may hinder the process for integral care, such as the 
precarization of work contracts and the absence of 
Family Health Support Centers.17-19

Authors have reported that, when assessing the 
primary care coverage or the number of consultations, 
it is necessary to check beyond the quality of primary 
care that it can reflect since there are other factors 
associated with the results, such as the adequacy of 
the professionals, mainly the permanence of physi-
cians; the association to social, economic, political, 
and environmental determinants; and other aspects 
of the structural dimension.10.16

The findings of the present study reflect the impor-
tance of studying the ICSAP in elderly individuals and 

monitoring social determinants of health, which will 
reflect on further assistance to the activity of health 
promotion among elderly individuals and, conse-
quently, will reduce diseases related to the CSAP and 
improve the quality of life.

Regarding the limitations of the present study, it is 
worth noting that this paper is limited to initial hospi-
talizations, in which there may be diagnostic errors at 
the time of admission, which could mask some of the 
causes. However, it should be emphasized that this 
study corroborates several others in the literature, 
which confirms the most common findings.

CONCLUSION

We found a predominance of diseases due to heart 
failure in Hospitalizations due to Primary Care Sensi-
tive Conditions and that contextual factors interfere 
in the conditions of admission. This makes us con-
clude that, besides the improvement of primary care, 
it is necessary to improve the living conditions of the 
elderly population, because this has great potential for 
reducing injuries and complications caused by chronic 
diseases in this population. Therefore, it is essential 
that public policies work in interventions that ensure 
care for chronic diseases and strengthen the promo-
tion of healthy aging.
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RESUMO 

OBJETIVO: Objetivou-se realizar uma análise das internações dos idosos por condições sensíveis à atenção primária (ICSAP) e fatores 
contextuais associados em idosos com 60 anos ou mais, residentes em municípios da Região Nordeste.

MÉTODOS: Caracterizou-se por ser um estudo ecológico utilizando dados do Sistema de Informação Hospitalar (SIH) e do Sistema de 
Informação da Atenção Básica (Siab) referentes a idosos com 60 anos ou mais.

RESULTADOS: A taxa total de internação foi de 527,524, sendo em maior quantidade aquelas por insuficiência cardíaca, seguidas das doenças 
cerebrovasculares e, em terceiro, as gastroenterites infecciosas. Analisando as taxas de ICSAP com os fatores contextuais, todas foram 
significativas. Em relação à cobertura da atenção básica, ocorreu uma similaridade entre eles, e para a taxa do número de consultas entre 
idosos, apesar do maior número destas nos municípios com maiores taxas de internação, não existiu diferença significativa entre eles.

CONCLUSÃO: Concluímos que os fatores contextuais interferem nas condições dessa internação, necessitando, além da melhoria da 
atenção primária, uma melhoria nas condições de vida da população idosa.

PALAVRAS-CHAVE: Idoso. Hospitalização. Fatores epidemiológicos.
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