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Objective: to evaluate the costs of hospitalizations for am-

bulatory care sensitive conditions in the 2008-2015 time
series. Methods: ecological study with records of the Hos-
Rhanna Emanuela Fontenelle Lima de Carvalho? pital Information System. The sample was composed of
records of admissions for diagnoses of the Brazilian List
hospitalizations for ambulatory care sensitive conditions.
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Polynomial regressions were used to analyze the temporal
trend of rates. Results: there was a decrease in the rates per
10,000 inhabitants (67.38 to 51.99) (r?=0.9783; p<0.001).
The most costly causes were asthma, heart failure, cystitis,
and pneumonia. There was a decreasing trend in hospitali-
zations (3=-2.15; p<0.001) and expenditures ($=-2243.24;
p=0.169). Conclusion: the diagnosis asthma caused greater
expenses, while inflammatory disease of the cervix reached
caused lower expenses. In the time series, there was a trend
towards reduction of expenses evidenced by the difference
between the highest cost in 2009 and the lowest in 2015.
Descriptors: Primary Health Care; Basic Health Services;
Health Care Quality, Access, and Evaluation; Hospital Infor-
mation Systems; Ecological Studies.

RESUMO

Objetivo: avaliar os custos com Internacdes por Condi-
¢cOes Sensiveis a Aten¢do Primaria, ponderando as séries
temporais de 2008-2015. Métodos: estudo ecoldgico que
se utilizou dos registros do Sistema de Informagdo Hospi-
talar. Amostra composta pelos registros de internagdes de
diagndsticos incluidos na Lista Brasileira de Internagoes
por Condi¢des Sensiveis a Atencdo Primaria. Regressoes
polinomiais foram utilizadas para analise da tendéncia tem-
poral das taxas ao longo do periodo. Resultados: houve de-
créscimo nas taxas por 10.000 habitantes (67.38 a 51.99)
(r?=0,9783; p<0,001). As causas mais onerosas foram: asma,
insuficiéncia cardiaca, cistite e pneumonia. Evidenciou-se
tendéncia de reducdo das internagdes (=-2,15; p<0,001)
e dispéndios médios (f=-2243,24; p=0,169). Conclusio: o
diagnéstico asma obteve maior consumo, enquanto que a
doenca inflamatdria do colo do utero atingiu menor quanti-
tativo. Na série temporal, observou-se tendéncia de redugdo
de gastos evidenciada pela diferenca entre o maior custo no
ano de 2009 e o menor, em 2015.

Descritores: Atencdo Primaria a Satude; Servigos Basicos de
Saude; Qualidade, Acesso e Avaliagdo da Assisténcia a Sau-
de; Sistemas de Informagao Hospitalar; Estudos Ecoldgicos.
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Introduction

Since its emergence, the Unified Health System
has been undergoing profound transformations, ma-
rked by advances, and also overcoming of important
obstacles, such as the quality of services and care pro-
vided to the population at all levels of complexity, ie.
primary, secondary, tertiary, and nowadays also qua-
ternary®.

In order to operationalize the organization of
these levels within the health system, indicators of
quality of care and user access are measured to ensure
the principles of equity and comprehensiveness®. Ho-
wever, due to difficulties related to geography, human
resources, budget and infrastructure of the system it-
self, secondary and tertiary levels have to receive cas-
es resulting from health problems aggravated because
of poor resolution in primary care®.

Primary care is the gateway used by the popu-
lation to access health services, acting in the promo-
tion and protection of health. It is important for public
health because it guides the system to avoid overcro-
wding in hospitals. Thus, primary care is a qualified
care category to benefit society’s health indicators®.

In this context, the Brazilian Ministry of Health
defines ambulatory care sensitive conditions as a clus-
ter of health problems for which appropriate primary
care interventions are designed to minimize the risk
of hospitalizations. Actions such as prevention, diag-
nosis and early treatment of acute diseases, as well
as control and monitoring of chronic diseases should
result in the reduction of hospitalizations for ambula-
tory care sensitive conditions (HACSC)®>.

High rates of HACSC in a population sample
result from difficult access to health services, lack of
adequate and satisfactory attention to health issues,
low registration in primary care, spontaneous search
for specialized or urgent care, or little remediability of
the actions taken in service. Thus, increasing number
of hospitalizations requires vigilance and careful in-
vestigation of the causes of this outcome(®.

Thus, the public health system offers Prima-
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ry Care service with weaknesses in terms of access
to users, with a tendency towards low indicators of
quality and resolution, and consequent generation
of unnecessary hospitalizations. On the other hand,
when primary care actions are offered in a planned
and timely manner, chronic diseases and their severe
conditions and, consequently, the number of hospita-
lizations, tend to decrease(.

Hospitalizations for ambulatory care sensitive
conditions, indicated as parameters of admission and
quality, began to recognize primary health care, as they
became an instrument to investigate the efficiency of
the services, directly reflecting on the planning of the
health budget®. Based on this premise, investigations
were conducted on this theme. In the countryside of
Sao Paulo, HACSC between 2008 and 2010 were re-
sponsible for an expenditure of R$ 30,370,691.08,
representing 17.0% of total investments in health®.
In Santa Catarina, there was a decrease in the percen-
tage of expenditures between 2001 and 2011, with a
regression coefficient of 0.97, leading to a reduction
in the HACSC rate of 3.0% per year, and a seven-fold
reduction in the per capita financial investments in
health9.

Although investments in all levels of health
care in Brazil are scarce, there is a disparity in the
distribuition of financial resources among the levels of
health care, as there is a biased impression that tends
to cover primary care with a lower level of complexity
and, therefore, less need for technological, therapeutic
and diagnostic resources?,

In this scenario, the present study is innovative
and important for public health, as it will enable the
identification of costs incurred by HACSC. The study
will allow to direct actions to reduce total hospital ex-
penditures, for the analysis of these indicators make it
possible to plan strategies to reduce this type of hospi-
talizations, and also assist managers in the detection
of critical areas in the municipality. Therefore, the ob-
jective was to evaluate the costs of HACSC, considering
the time series of 2008-2015.
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Methods

An ecological study to establishe temporal
trends was conducted from January to February 2018.
The unit of analysis was the municipality of Picos,
Piaui, Brazil, located in the Center-South Region of
Piaui, Northeast Brazil, which has a population es-
timate of 76,928 inhabitants and territorial area of
577,304 km?(1?),

In the health sector, Picos has as its managing
body the Municipal Health Secretariat. In Primary
Care, the activities are carried out by 36 Basic Heal-
th Units; one Family Health Strategy team is assigned
to each unit. Health care in the municipality is com-
plemented by a Medium-sized Hospital, which meets
emergency demands of low and medium complexity,
Works with funds from the municipality and the state,
and is administered by the Piauiense Foundation for
Hospital Services. In the macroregion, Picos receives
people from about 42 municipalities who also use he-
alth services through the referral and counter-referral
system(9),

The study population consisted of records of
hospitalizations that occurred in Picos whose main
diagnosis pointed out in the hospital system, con-
tained in the Unified Health System, was a sensitive
condition to ambulatory care, according to the Inter-
national Classification of Diseases - Tenth Revision
(ICD-10),in 2008 and 2015. Thus, as this is an ecologi-
cal study in which full annotations were available, the
thorough analysis of the data conferred robustness to
the inferences.

The causes of hospitalization and diagnoses
analyzed are described in the Ordinance 221 of the
Ministry of Health, of April 17, 2008, present in the
10th International Classification of Diseases and He-
alth Related Problems: vaccine-preventable diseases
and sensitive conditions; infectious gastroenteritis
and complications; anemia; nutritional deficiencies;
ear, nose and throat infections; bacterial pneumonia;
asthma; lower airway diseases; hypertension; angina;
cardiac insufficiency; cerebrovascular diseases; dia-

betes mellitus; epilepsies; kidney and urinary tract
infection; skin and subcutaneous tissue infection; in-
flammatory disease of the female pelvic organs; gas-
trointestinal ulcer; prenatal and childbirth related
diseases; congenital syphilis; and congenital rubella
syndrome¥,

Data were collected through secondary infor-
mation about hospitalizations for ambulatory care
sensitive conditions (HACSC), originated from Hos-
pitalization Authorizations contained in the Hospital
Information System information database available
online in the website of the Department of Informatics
of the Unified Health System (DataSUS)®%. The study
explored the time series between 2008 and 2015 be-
cause only these years were available at the moment
of access.

The search for the data to be included in the re-
search was guided by the flow: access to the DataSUS
platform®. In the information access tab, the com-
mand Health Information (TABNET) was first chosen;
then Epidemiological and Morbidities; Hospital Mor-
bidity of the Unified Health System/Hospital Infor-
mation System; General, by place of hospitalization,
from 2008; and then, state of Piaui, from Jan/2008 to
Dec/2015; Picos, and ICD-10 list - disease.

Data were obtained using the Brazilian List
of HACSC as a data collection instrument. Based on
this information, the data were inserted in a Micro-
soft Excel spreadsheet and, after this, the rates were
calculated using the gross value of hospitalizations
as numerator, and the population of the chosen pe-
riod as denominator. Data were normalized to 10,000
inhabitants because the city’s population is less than
100,000 residents.

A polynomial regression model was used for
trend analysis, considering the causes of HACSC as the
dependent variable (Y) and the years as the indepen-
dent variable (X). The trend was considered signifi-
cant when the estimated model obtained p<0.05.

The linear regression results are presented in
terms of coefficient 3, significance level and adjusted
R2 As for serial autocorrelation, the Breusch Godfrey
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test was used, allowing autocorrelation when p<0.05.

The research did not involve any type of inter-
vention (direct or indirect) with humans. Secondary
elements available in public databases were used via
online access. Therefore, submission to the Brazil pla-
tform was not necessary. However, we reaffirm the
ethical commitment to manipulate the data accor-
ding to their originality, without making changes that
would meet the researcher’s needs.

Results

Table 1 shows the distribution of HACSC in Pi-
cos in general and according to disease, showing that
in the period studied there was a decrease in the rates
per 10,000 inhabitants (67.38 to 51.99), confirmed by

the coefficient of determination (r?=0.9783; p<0.001)

The main causes of HACSC were diabetes melli-
tus (r?=0.8897; p=0.005), kidney and urinary tract
infection (cystitis) (r’=0.9117; p=0.047), and disea-
ses related to prenatal and birth (Congenital Syphilis)
(r’=0.9832; p=0.015), which remained at an incre-
asing trend during the period. Some groups, such as
ear, nose, and throat infections (otitis media and other
middle ear disorders after mastoiditis) (r?=0.9838;
p=0.004), asthma (r?=0.9551; p=0.007) , hypertension
(essential hypertension) (r?=0.9826; p = 0.017), and
heart failure (r?=0.9849; p=0.011) showed a decrease
during most of the time. The other groups remained
stable during the study period, presenting a lower fre-
quency of hospitalization.

Table 1 - Distribution of hospitalizations for ambulatory care sensitive conditions, according to disease. Picos,

PI, Brazil, 2018

Diseases 2008 2009 2010 2011 2012 2013 2014 2015 r2* pf

General 67.38 67.09 65.37 61.76 60.37 56.72 57.88 51.99 0.9783  <0.001
whooping cough 0 0 0 0 0 0 0.13 0 0.9463 0.310
Hepatitis B 0.27 0.41 0.13 0.13 0.39 0.92 0.65 0.26 0.9813 0.322
Rheumatic fever 0.27 0.54 0.13 0.26 0.13 0.13 0.39 0.26 0.5345 0.626
Malaria 0 0 0 0 0.13 0.13 0.13 0 0.9223 0.201
Anemia 0.41 0.54 0.27 0.66 0.79 0.52 0.26 0.13 0.8258 0.427
Otitis media 2.48 2.19 2.58 2.26 1.85 1.44 1.31 0 0.9838 0.004
Pharyngitis and tonsillitis 0 0.68 0 0 0 0 0 0 0.6689 0.310
Pneumonia 49.94 64.09 40.18 51.89 36.16 59.70 75.87 67.80 0.7817 0.229
Asthma 175.77  241.30 19533  189.41 14639  143.60 126.45 93.80 0.9551 0.007
Bronchitis 4.69 9.31 6.94 12.93 14.70 17.09 12.58 10.71 0.9245 0.083
Emphysema/Other COPD*  13.38 19.30 8.58 10.40 3.31 6.83 7.99 9.66 0.7789 0.130
Hypertension 38.08 58.47 57.61 50.42 42.65 30.64 12.58 11.10 0.9826 0.017
Cardiac insufficiency 64.84 63.54 57.34 65.36 62.39 53.26 39.96 44.94 0.9849 0.011
Diabetes 21.11 26.01 3241 31.48 31.66 38.13 32.36 39.32 0.8897 0.005
Cystitis 25.80 39.85 50.26 42.81 44.38 55.49 50.32 47.55 0.9117 0.047
Duodenal/gastric ulcer 0.96 0.82 0.95 0.80 1.19 1.05 0.13 0.26 0.9374 0.119
Congenital syphilis 0 38.61 40.48 23.69 48.78 137.45 89.68 346.32  0.9832 0.015

*r2: coefficient of determination; tt-test for coefficient of determination; +Chronic obstructive pulmonary disease
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Table 2 presents the expenditures in R$ refer- The serial autocorrelation, performed by the
ring incurred by HACSC from 2008 to 2015, according  Breusch-Godfrey test, showed values of p=0.044 for
to disease. They totaled R$ 13,166,698.98, and 2009  the HACSC rate and p=0.313 for the average expenses
was the year which presented the greatest cost, to- in Brazilian reais. Based on this, a polynomial
taling R$ 1,988,211.38. During this period, the cause regression analysis was applied and showed a
that brought the highest burden was asthma, with  decreasing trend in HACSC (B=-2.15; 95% CI= -268

R$ 4,707,965.40; and the one that brought lower ex- - -1.62; p < 0.001; adjusted R? = 0.933), and average
penses was inflammatory cervical disease, with R$  expenses ( = -2243.24; 95% CI = -5757.5 - 1571.1;
342.84. p=0.169; adjusted R? = 0.160) with the hospitalizations

described during the study period.

Table 2 - Total cost (in R$) of hospitalizations for ambulatory care sensitive conditions, according to disease.
Picos, PI, Brazil, 2018

Doencgas 2008 2009 2010 2011 2012 2013 2014 2015 Total
whooping cough 0 0 0 0 0 0 873 0 873
Hepatitis B 0 681 227 203 1,261 1,219 1,118 444 5,155
Rheumatic fever 403 832 187 406 243 187 610 428 3,300
Malaria 0 0 0 0 229 229 267 0 725
Anemia 684 725 475 1,217 1,476 991 467 257 6,296
Otitis media 7,302 10,061 11,600 11,744 9,138 6,832 7,800 0 64,480
Pharyngitis and tonsillitis 0 1527 0 0 0 0 0 0 1,527
Pneumonia 219,044 297,518 186,690 245,117 173,582 285,210 361,965 327,268 2,096,397
Asthma 575.069 853,328 699,211 702,380 529,931 535,277 471,182 341,583 4,707,965
Bronchitis 7,393 14,266 10,681 20,145 22,661 26,331 19,780 18,602 139,862
Emphysema 46,611 73,070 32,352 42,529 12,926 27,561 26,944 34,045 296,040
Hypertension 50,842 82,105 85,706 72,389 64,624 44,098 18,231 16,420 434,417
Cardiac insufficiency 307,310 334,744 303,074 362,125 344,544 295983 223,065 253,549 2,424,397
Diabetes 48,011 72,809 87,824 92,836 96,585 111,814 95,248 114,196 719,326
Cystitis 216,175 237,198 279,825 298,219 359,000 288,546 259,469 250,534 2,188,969
Salpingitis and oophoritis 1,944 3,087 3,500 3,201 4,195 1,790 3,871 2,372 23,965
Cervical diseases 0 0 0 0 0 175 0 167 342
g:veur; g‘;;lsfs of the female 196 3,380 5,615 5,252 7,062 4,221 2324 4586 36,940
Duodenal/gastric ulcer 2,910 2,534 2,922 2,233 1,955 1,824 186 1,605 16,171
Congenital syphilis 0 338 258 258 517 1,035 517 2,646 5,572
Total 1,488,199 1,988,211 1,710,154 1,860,261 1,629,936 1,633,330 1,495.938 1,368,709 13,166,698
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Discussion

Because the study used secondary data, there
were some limitations regarding notes in electronic
records in databases. Although the Unified Health Sys-
tem has a large database, the records refer only to hos-
pitalizations made under this system, which although
correspond to the majority, do not express the totality.
It is salso noteworthy that these data represent as-
pects of a specific geographically limited area, which
hinders the generalization to other realities.

Despite the limitations of this research, the
results may support local managers in the planning,
implementation and evaluation of actions aimed at
increasing the resolution of primary care, with con-
sequent reduction of expenses in medium and high
complexity procedures. Moreover, it may contribute
to meeting the demand of the fundamentals and gui-
delines of the unified health system, including univer-
sality, completeness and equity.

The various transformations that have taken
place in the Unified Health System have instigated a
reduction in HACSC in varied places of Brazil®. Con-
sequently, expenditure mitigation may be due to the
strengthening of primary care, resuting in an incre-
ased coverage of the Family Health Strategy in the
country®®, although the nature of the present ecolo-
gical study does not allow inequivocally to affirm this
relationship. However, it is emphasized that during
the 2000s, the city of Picos quantitatively increased
the number of Family Health Strategy teams, pre-
senting the largest estimated population coverage of
Piaui, Brazil. It currently has 36 teams that assist more
than 60,000 people from Picos in Primary Health Care
services(?.

It is therefore considered that the work process
of Primary Health Care may be related to the occur-
rence of HACSC, understanding that such hospitaliza-
tions are mainly a result of the way health services
are organized, and of the training and performance of
health professionals, which may make it possible to
reduce these hospitalization rates.

However, there are other variables that were
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not surveyed in the presente study and that may have
a direct relation to the HACSC indicator, such as data
related to the population’s socioeconomic conditions
and the way of access to Primary Health Care services,
as well as the georeferencing of their distribuition. An-
other aspect is that the restructuring in the paradigm
and organization of the health model/system, with the
expansion of Primary Health Care and of the Family
Health Strategy, reorganized and qualified health ser-
vices in Picos, but it is not be possible to associate the
drop of HACSC only with this variable.

In parallel to other studies, there was no statis-
tical significance in the decrease of the HACSC coeffi-
cients and expenses with primary care in a study con-
ducted in Rio Grande do Sul, which showed that health
expenditures, per capita burden, and coverage of the
Family Health Strategy increased significantly but this
had no relation with the hospitalizations analyzed. It
is therefore inferred that despite the financial invest-
ments and the coverage of the Family Health Strategy,
these points were not enough to provide adequate he-
alth care to the population®?.

In Rondonia, the frequency of HACSC was high
between 2012 and 2016 and, although there was an
increase in the coverage of the Family Health Strategy
in the same time period, this increase had no signifi-
cant effect on the frequency of HACSC so that changes
could occur in the state®.

In Paran3, a study on the profile of HACSC found
a decrease between 2000 and 2010, with a reduction
in hospitalizations for high prevalence diseases in
Brazil, but with maintenance of preventable hospita-
lizations for cardiovascular and respiratory diseases.
In this sense, it is inferred that primary care services
with well-defined guidelines and principles are able
to reduce the risk of acute chronic conditions and su-
pport lower rates of infection by communicable dise-
ases(19,

Regarding expenditures, the evaluation of
avoidable hospitalization rates in association with
the quality of primary health care showed that the
amounts paid for these hospitalizations follow the de-
crease in percentages and HACSC rates®??,
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Constant high costs for treating respiratory
conditions such as asthma, bronchitis, and pneumonia
may be related to the characteristics of the local cli-
mate, which is dry, with an average temperature of 37
°C, and contaminated by dust and smoke particles re-
sulting from burning, as the municipality is part of the
Piaui semiarid region®, In this sense, a joint action of
public policies for intersectoral link bewteen munici-
pal management spheres is necessary for solutions to
improve air quality, as well as permanent education
actions for the population®.

Saving expenditures with avoidable hospitali-
zations is a real possibility of reversing such resources
to increase the effectiveness of primary health care.
Thus, it is important that further research using ro-
bust methods of economic and epidemiological analy-
sis be carried out in order to identify the reason of the
real increase in HACSC, since the resources available
in primary care and the expansion of the Family Heal-
th Strategy should be theoretically sufficient to treat
these diseases before complications arise(719),

It is emphasized that the prevention and con-
trol of these diseases are directly related to the effi-
ciency of primary care services. The magnitude of the
occurrence of these types of hospitalizations points
to the need for greater attention in terms of manage-
ment of the primary care network so as to readjust the
allocation of strategic and financial resources accor-
ding to the demands of the population, which should
be assessed through periodic situational diagnoses.
Furthermore, rationalization and supervision for the
appropriate use of available resources is recommen-
ded, so that there is greater efficiency in the health
care field®.

Improvements in primary health care with
structural investments and according to the essential
characteristics such as ease of access, comprehensi-
ve care, effective coordination of care, consideration
of the family context, and the establishment of links
between services and population are actions that can
contribute to the decrease of HACSC in the municipa-
lity®.

The role of nursing in this reduction is impor-

tant, as the work in primary health care includes the
assistance from an interdisciplinary team aiming at
the comprehensiveness of actions, with permanent
education prioritizing health promotion, prevention
and risk control of diseases that are part of the Brazi-
lian list of HACSC®9,

Conclusion

Asthma was the diagnosis associated with gre-
ater expenses, while inflammatory cervical disease
was associated with lower expenses. In the time se-
ries, there was a trend towards a reduction in expen-
ses evidenced by the difference between the highest
expenditure in 2009 and the lowest in 2015.

Collaborations
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