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Abstract
Objective: to analyze time trends and describe the causes of hospitalizations for Ambulatory Care Sensitive Conditions 

(ACSC) in children under five years old in Ceará, Brazil, 2000-2012. Methods: this is an ecological time series study using 
data from the National Hospital Information System; trends were analyzed using Prais-Winsten regression. Results: from 
2000 and 2016 ACSC hospitalization rates fell from 32.5 to 11.2/1,000 inhabitants under five years old (annual variation of 
-16.8%; 95%CI -20.6;-10.9); the cause groups with the largest reductions were nutritional deficiencies (-94.7%), infectious 
gastroenteritis (-52.6%), asthma (-59.0%) and bacterial pneumonias (-8.9%); the greatest reduction was found in the post-
neonatal component (-22.4%); the hospitalization rate for prenatal and childbirth-related diseases increased 15 times among 
children under one year old. Conclusion: despite reduced ACSC hospitalization rates, preventable conditions were found 
that may reflect gaps in Primary Health Care.
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Introduction

Health indicators represent essential assessment 
and monitoring tools of health services. One of these 
indicators, the Hospitalizations for Ambulatory Care 
Sensitive Conditions  (ASCS), correspond to health 
problems which are closely related to primary health care; 
good quality primary health care services can reduce the 
risk of hospitalizations due to these preventable causes.1 

Hospitalizations for ASCS, also known as preventable 
hospitalizations, represent an important tool to verify, 
indirectly, the effectiveness and effectiveness of the 
assistance given by the first level of health care.2 In this 
sense, monitoring these hospitalizations is essential 
for supporting decisions which aim to reduce the high 
number of preventable hospitalizations.3

These unnecessary hospitalizations possibly reflect 
gaps in the health care system related to  provide qualified 
access to Primary Health Care, since the group of diseases 
responsible for such hospitalizations should be early 
detected. Actions timely and effectively offered in the first 
care level of the health system can reduce diseases' severity, 
avoiding complications and the need for hospitalization.4 

The first studies on hospitalizations for ASCS were 
developed in the United States of America and pointed to 
the elimination of access barriers to health services as a 
decreasing factor of preventable hospitalizations.5 From 
those studies, many other studies have been developed 
under this theme, in various countries and contexts, 
participants and diverse methodologies. In spite of the 
plurality of methodologies and research scenarios, there 
seems to be an agreement in international literature 
in which preventable hospitalizations are markers 
of Primary Health Care effectiveness, associated to 
difficulties in the access to quality services, especially 
among vulnerable populations.6-9

In 2008, the Brazilian Health Ministry launched the 
Brazilian list of hospitalizations for ASCS.10 This list, 

which is a result of a validation work performed by 
many Public Health specialists of the country, covers 
19 groups of diagnoses considered sensitive to Primary 
Health Care and classified according to the International 
Statistical Classification of Diseases and Related Health 
Problems - 10th Revision (ICD-10).1

With regard to hospitalizations for ASCS among children 
under five years old and respective age subgroups (0 to 27 
days; 28 days to 11 months; 1-4 years), which is a group 
of the population that frequently uses the primary health 
care services offered by the Family Health Strategy (FHS) 
in Brazil, many studies have been developed aiming to 
understand the magnitude, context and characteristics of those 
hospitalizations.3,11,12 Those studies show the high prevalence 
of acute conditions in pediatric hospitalizations, such as 
diseases of the respiratory tract and gastroenteritis,11,13,14 
and that the reduction of hospitalizations for ASCS is closely 
related to the improvement in the offer and effectiveness 
of primary actions in health, mostly when developed by 
FHS teams.15-18

Despite the increasing number of studies dedicated 
to hospitalizations for ASCS in children, researches on 
the specific causes of hospitalizations in neonatal and 
post-neonatal period, among children under one year, 
those from one to four years and under five years are still 
scarce. This study aimed to analyze time trends and to 
describe the causes of Hospitalizations for Ambulatory 
Care Sensitive Conditions – ASCS – in children under 
five years old in Ceará, Brazil, from 2000 to 2012. 

Methods

This is an ecological time series study on ASCS 
hospitalization rates in the state of Ceará, Brazil, in the 
period from 2000 to 2012. 

The information sources to the research were the 
National Hospital Information System (SIH/SUS) and 
the Information System on Live Births (Sinasc), besides 
demographic data provided by the Brazilian Institute 
of Geography and Statistics (IBGE). All of these data 
are secondary, of public domain, and were accessed at 
SUS IT Department website (www.datasus.gov.br). The 
software Tab for Windows – TabWin version 3.6b – was 
used for data extraction.  

All hospitalizations of children under five years old 
that occurred between January 2000 and December 
2012 at SUS or its associated network of hospitals were 
included, for all the municipalities of the state of Ceará. 

There seems to be an agreement 
in international literature in which 
preventable hospitalizations are markers 
of Primary Health Care effectiveness, 
associated to difficulties in the access 
to quality services, especially among 
vulnerable populations.
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ASCS hospitalization rates, according to the most 
frequent hospitalization causes due to sensitive 
conditions, were calculated considering the disease 
groups described in the Brazilian list of hospitalizations 
for ASCS.10 The hospitalization rates of the seven main 
ASCS causes were calculated, for the following age 
groups: from 0 to 27 days (neonatal); from 28 days 
to 11 months (post-neonatal); under 1 year; from 1 
to 4 years; and under 5 years. 

In the groups of children from 0 to 27 days, 28 days 
to 11 months and under 1 year, rates were calculated 
by dividing the number of hospitalizations for ASCS, in 
each age group, by the total of live births in the given 
year (Sinasc), and then multiplied by 1,000. ASCS 
hospitalization rates for children from 1 to 4 years 
were calculated by diving the total of hospitalizations 
in this group by the number of children in the same age 
group in each year (IBGE), multiplying the result by 
1,000. For children under five, the rates corresponded 
to the ratio between the total hospitalizations for this 
age and the number of children in this age group, for 
each year, multiplied by 1,000.

After calculating these indicators, for the descriptions 
of hospitalizations for ASCS, we chose to present the 
municipalities’ medians in the tables, to avoid data 
dispersion that could compromise the average. The 
rates percentage variation in the time series was 
calculated by comparing the values of the last to those 
of the first year. To calculate this percentage variation, 
the value of the rate of the last year was deducted from 
the value of the rate of the first year, and this difference 
was divided by the rate value for the first year. 

Besides describing the variation of ASCS hospitalization 
rates, according to the main causes by age group, we 
estimated the time trends of hospitalization rates of 
total ASCS. For this, we used preventable hospitalization 
rates for each municipality of Ceará, per year. It should 
be highlighted that the total ASCS for each age group 
represents all 19 groups of causes of the Brazilian list, 
not only the most frequent causes. Prais-Winsten general 
linear regression was used for time trends analysis, to 
estimate beta 1 (b1) coefficients; and then, the annual 
percentage change was estimated and its respective 
95% confidence intervals (95%CI), for each age group 
analyzed. The analyses were performed using Stata 
software version 12. 

Despite using free access secondary data, available 
in public sources, without personal identification of the 

hospitalized children, the study's project was submitted 
and approved by the Ethics Research Committee of 
Ceará State University, under the Report No. 923.491, 
in December 11, 2014.

Results

In Ceará, 388,973 hospitalizations for ASCS were 
registered in children under five years old, from 
2000 to 2012, with reduction from 35,989 to 17,358 
between the first and the last years of the period. ASCS 
hospitalization rate in children under five years ranged  
from 32.5/1,000 inhabitants in 2000 to 11.2/1,000 
inhabitants in 2012, which corresponds to a 65.5% 
reduction in 13 years. 

With regard to hospitalization rates in children from 
0 to 27 days of life, a reduction in hospitalizations due 
to bacterial pneumonias (-58.5%), gastroenteritis 
(-51.1%) and asthma (-36.7%) was observed; 
however, there was an increase for other causes. A 21-
time increase in hospitalization rates for prenatal and 
childbirth-related diseases was observed, and those 
became the main hospitalization causes in this age group 
in 2012. Even though there has been a considerable 
decline in hospitalizations due to gastroenteritis, this 
cause represented the second higher hospitalization rate 
in the last year of the studied period. The time trends 
analysis revealed annual percentage increase of 17.5% 
(95%CI: 7.2;28.8) in ASCS hospitalization rate for the 
neonatal group (Table 1). 

In children from 28 days to 11 months, there has 
been a reduction in hospitalization rates for nutritional 
deficiencies (92.3%), infectious gastroenteritis 
(78%), asthma (68.2%) and bacterial pneumonias 
(27.6%). On the other hand, there has been an 
increase in hospitalization rates for kidney infections 
(170.0%) and pulmonary diseases (94.0%). Although 
the considerable reduction presented, infectious 
gastroenteritis had remained as the main specific 
cause of preventable hospitalization for that age 
group, between 2000 and 2012. Time trends analysis 
has showed an annual percentage reduction of 22.4% 
(95%CI: -22.2; -16.8) in ASCS hospitalization rate for 
the post-neonatal group (Table 2). 

The analysis of specific hospitalization rates 
per group of sensitive causes in children under 5 
years old revealed a reduction in hospitalizations 
due to nutritional deficiencies (90.0%), infectious 
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gastroenteritis (77.5%), asthma (67.6%) and 
bacterial pneumonias (30%), and an increase in 
hospitalizations due to other causes, and a 15-time 
increase in hospitalization rates due to prenatal and 
childbirth-related diseases. Concerning the increase 
of hospitalizations due to kidney infections, this cause 
remains as one with the lowest magnitude in the group 
of hospitalizations for ASCS. The time trends analysis 
has showed an annual percentage reduction of 20.6% 
(95%CI -25.9;-14.9) in ASCS hospitalization rate for 
children under one year (Table 3). 

In the group of children aged from 1 to 4 years, 
the most frequent preventable hospitalization causes 
also presented infectious gastroenteritis, asthma and 
bacterial pneumonias. The decrease in hospitalization 
rates due to nutritional deficiencies (97.8%), asthma 
(55.1%) and gastroenteritis (27.1%) should be 
highlighted; despite the fact that the latter remains 
as the most frequent cause for all the studied years. 
Unlike what has happened in other age groups, in 
this preschooler range, the hospitalization rates due 
to bacterial diseases basically remained stable. The 
time trends analysis has shown an annual percentage 
decrease of 12.9% (95%CI -18.7;-6.7) in the ASCS 
hospitalization rate for children aged from 1 to 4 years 
(Table 4). 

The analysis of hospitalizations for ASCS in children 
under five years old has shown that infectious 
gastroenteritis, asthma and bacterial pneumonias 
remain as the main hospitalization reasons in the 
group of preventable causes, a profile similar to the 
other analyses per age group. In this broader age 
group, the 94.7% reduction in hospitalizations due to 
nutritional deficiencies stand out, making it no longer 
the fourth, but the last among the seven main causes 
of hospitalizations for ASCS; besides reductions above 
50% in hospitalizations due to gastroenteritis and 
asthma. The time trends analysis has revealed an annual 
percentage reduction of 16.8% (95%CI -20.6;-10.9) 
in ASCS hospitalizations rate for children under five 
years (Table 5). 

Discussion

In Ceará, from 2000 to 2012, there has been 
a significant decrease in the occurrence of 
hospitalizations for ASCS among children under five 
years old and in their age subgroups. The reductions in 

the hospitalization rates due to nutritional deficiencies, 
infectious gastroenteritis, asthma and bacterial 
pneumonias, in the various age groups have stood out. 
This reduction in the group of preventable causes, and 
hospitalizations due to prenatal and childbirth-related 
diseases presented a high magnitude increase in the 
group of children up to 27 days of life. We should 
also highlight the reduction trend of hospitalizations 
for ASCS in almost all age groups, except for neonatal 
group, in which we observed a discrete increasing 
trend over the historic series. 

This study’s results support evidences of other 
studies conducted in Brazil which have also 
presented ASCS hospitalization rate's reduction in 
children.3,10,13,19 The differences in the characteristics 
of those hospitalizations result from  various factors, 
such as socioeconomic characteristics of the 
population, epidemiological conditions, health services’ 
characteristics and other peculiarities, inherent to each 
Brazilian region, state or municipality.11

The highest ASCS hospitalization rates were found 
in the group of children under one year old, and the 
post-neonatal group was the main responsible for 
those hospitalizations and also for the most expressive 
decreasing rates. A study conducted in a public hospital 
in the state of Paraná, which aimed to understand 
the causes of hospitalizations in children under five 
years old, has verified, similarly, a predominance 
of hospitalizations in children under one year old, 
showing that 42% of hospital admissions have occurred 
in this age group.20 

The high occurrence of hospitalizations among 
children under one year old may be related to 
immunological immaturity, particular of this age 
group, putting them into a higher risk of diseases, 
whilst the most significant decreases in this age 
range may have suffered strong influence of the 
improvement in the offer and quality of health 
services, especially those related to primary health 
care, offered by FHS teams. 

The analysis of the main diseases groups that lead 
to hospitalizations for ASCS has concluded, about 
almost every age group, that the most frequent causes 
of hospitalizations were infectious gastroenteritis and 
complications, asthma and bacterial pneumonias. The 
historic series description has evidenced that the higher 
reductions occurred in those ASCS hospitalization rates 
related to infectious gastroenteritis, notwithstanding 
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those diseases have remained as the major determinant 
group of hospitalizations, whereas asthma and bacterial 
pneumonias took turns in second and third places. 

A study on the most frequent hospitalization 
causes in children from zero to four years old in 
Brazil pointed to a prevalence of gastroenteritis in 
the North and Northeast regions, and to a smaller 
proportion in the Southeast region, considered the 
most developed region in the country. With regard to 
respiratory diseases, there have been hospitalizations 
prevalence in the South and Midwest regions, and a 
smaller rate in the North region, confirming climate 
influence over those diseases’ etiology and Brazilian 
regional inequalities, related both to health services 
accessibility and professionals and to the population's 
life conditions in each region.14

Concerning the most frequent causes of hospitalizations 
for ASCS, other studies conducted in states located in 
the Northeast region – Piauí and Pernambuco – 
presented findings similar to the present study. In 
Piauí, among children under five years old, there was 
a more evident reduction in hospitalizations due to 
infectious and parasitic diseases.3 In Pernambuco, 
the main diagnostic groups were gastroenteritis 
and complications, asthma, bacterial pneumonias 
and pulmonary diseases, which, altogether, were 
responsible for 89.1% of hospitalizations.17

In Brazil, the deepest reductions in infant mortality 
due to specific causes were observed for diarrhea 

Table 5 – Rates of hospitalizations for Ambulatory Care Sensitive Conditions (ASCS) in children under 5 years old 
(per 1,000 live births), according to most frequent causes, Ceará, 2000-2012

ASCS Diagnoses 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Δ%a
Anual percentage 

variationb 
(95%CIc)

Infectious gastroenteritis and 
complications 22.44 23.08 22.80 20.76 21.18 22.24 20.03 16.19 14.12 13.81 15.47 12.33 10.62 -52.6 –

Asthma 11.88 11.88 11.20 9.33 9.08 8.10 6.92 8.25 5.12 5.67 5.57 6.48 4.88 -59.0 –

Bacterial pneumonias 5.77 4.93 7.01 8.40 8.21 5.79 5.95 6.61 7.08 7.89 6.67 7.70 5.26 -8.9 –

Nutritional deficiencies 1.39 1.22 1.09 0.93 0.81 0.36 0.26 0.25 0.16 0.13 0.13 0.11 0.07 -94.7 –

Pulmonary diseases 1.24 1.30 0.76 0.79 1.63 2.18 1.42 1.80 1.92 2.88 2.43 3.58 2.28 84.0 –

Kidney and urinary tract 
infections 0.71 0.84 0.46 0.50 0.54 0.64 0.53 0.62 0.66 0.83 1.17 0.96 1.00 40.1 –

Skin and subcutaneous tissue 
infections 0.20 0.15 0.06 0.15 0.20 0.20 0.28 0.28 0.40 0.69 0.98 0.93 0.61 210.9 –

ASCS total in children aged 
under 5 years old 32.50 31.00 34.70 29.20 31.80 32.00 28.80 23.40 17.80 18.70 20.50 17.70 11.20 -65.5 -16.8 (-20.6;-10.9)

a) Δ% = percentage variation in the period 
b) Calculated using Prais-Winsten regression 
c) 95%CI: 95% confidence interval 

and respiratory infections, which have decreased 92% 
and 82%, respectively.21 Although these advances and 
the reduction in hospitalization rates and mortality 
due to infectious gastroenteritis, this evolution 
had not occurred homogenously among Brazilian 
macroregions, and gastroenteritis is still responsible 
for the increasing number of hospitalizations, 
especially among children under five years.11

Some analyses conducted in municipal level 
pointed that the Family Health Program (FHP) brought 
positive results over infant mortality,22,23 especially 
on the reduction of mortality due to diarrhea and 
pneumonias.24,25 In the Northeast region, children 
under five years old would be twice likely to be 
hospitalized due to diarrhea if they lived in areas not 
covered by FHP.26

In this study, an increase in pulmonary diseases 
for almost every age group investigated over the 
historic series has been observed. In the case of 
bacterial pneumonia, there was an initial panorama 
of increasing rates, mostly among children under one 
year, especially those aged from 28 days to 11 months. 
Pediatric beds offer over the years can explain, in part, 
the increase of these clinical hospital admissions due 
to bacterial pneumonias. 

A research that aimed to evaluate the effect FHP over 
hospitalization rates due to pneumonia in children under 
five years who lived in Brazilian municipalities, between 
1999 and 2009, found a positive association between 
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the increase in FHP coverage and rates of pneumonia 
in age groups of children under one year and under two 
months. According to that research, that was a desirable 
effect, since clinical recommendation for the treatment 
of pneumonias in this age group occurs in hospital level, 
once they are considered severe cases. 27

Other interesting aspect concerns to the exponential 
increase (2,100.00%) observed in hospitalizations due 
to prenatal and childbirth-related diseases in the age 
group from 0 to 27 days. Congenital syphilis is believed 
to be the main responsible for this increase of cases 
in Ceará – which is alarming, since this is considered 
a preventable disease, capable of causing serious 
damages in affected children. 

In Ceará, congenital syphilis rate has increased 
considerably. From 2000 to 2009, it rose from 0.56 
to 49.32 per 10 thousand live births. This increase in 
the number of cases can represent an improvement 
in notifications, as well as an evidence of the need to 
develop effective actions to control this disease. We 
can infer that the issue of congenital syphilis is closely 
related to the access and to low quality of prenatal 
care, which can be considered a marker of quality and 
maternal-infant assistance.28 

This study has also shown an important reduction 
in the number of hospitalizations due to nutritional 
deficiencies, probably associated to the improvement 
of the families’ socioeconomic status, maternal 
schooling improvement, expansion of health 
services access and sanitation, besides a growth 
in the population's purchasing power over the 
years.29 In this sense, cash  transfer programs, 
such as Bolsa Família Program, especially when 
directed to families in extreme poverty, can reflect 
in improvement in social status and, consequently, in 
the reduction of food insecurity and hunger among 
this population.30

The decreasing trend of hospitalizations for ASCS in 
most of the age groups, especially in post-natal care 
group, keeps strict relation with potential impacts of 
public policies, such as Family Health Strategy and 
Bolsa Família Program.29,30 In turn, the observed 
trend of discreet increase of ASCS hospitalization 
rates in the neonatal group can reveal deficiencies in 
hospital care to newborns, especially in places with 
bad socioeconomic indicators. 

This study presents as limitation the fact that 
the analysis has considered Ceará as a level of 

data aggregation, which may have hidden certain 
hospitalizations patterns, since some municipalities 
in Ceará are in extreme poverty conditions. These 
municipalities’ socioeconomic differences could 
reveal more serious scenarios, increasing or 
maintaining high levels of preventable hospitalizations, 
mostly where there is little infrastructure of primary 
public services, such as health services. In any case, 
we must highlight the importance of this research 
and its pioneering action in drawing an overview 
of hospitalizations due to preventable conditions 
in children under five years old, in a state of the 
Northeast region of Brazil. 

All in all, this present study has revealed a 
reduction in hospitalizations for the main preventable 
condition groups, and a reduction in the magnitude of 
hospitalizations due to causes that once had been more 
common among children, as gastroenteritis, asthma 
and bacterial pneumonias. Significant decrease was 
also noticed in hospitalizations linked to nutritional 
deficiencies, a sign of improvement in life conditions 
and of decrease of extreme poverty. 

However, high rates of hospitalizations for ASCS 
in Ceará still persist, indicating the need for effective 
and timely actions in health services, mainly in 
Primary Health Care. This study has revealed that the 
evaluation of health services offered to the population 
is extremely relevant, through the use of indicators 
able to establish a situational diagnosis and to serve 
as support for building and directing public policies 
whose objective would be to improve the services 
performance and quality. 

Despite the advantages provided by the use of 
information systems in health on researches of 
Hospitalizations for Ambulatory Care Sensitive 
Conditions –ASCS –, it is imperative that new primary 
studies on this group of causes are developed with the 
purpose of better identifying the profile of hospitalized 
children and these hospitalizations determinants. 
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