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Abstract

Background: This study questions the infl uence of the typology of the health region on heart failure hospitalizations.

Methods: This is an ecological study on Hospitalizations due to Heart Failure based on the analysis of the incidence of hospitalizations and the typology of the Health 
Region. Ecological studies correspond to a research design that has as its unit of analysis groups of individuals (called aggregates) and not isolated individuals. In this 
case, the object of this study is a group of health regions and the cities that constitute these health regions. The data were then explored through cluster analysis. 

Results: The Jales Health Region is made up of 16 cities, including the city of Jales, which gives its name to the health region, which accounted for 36.97% of the 
522 hospitalizations for heart failure recorded in the Region in 2008. The coeffi  cient of hospitalizations for heart failure in the Jales Region was 49.27 hospitalizations per 
10,000 inhabitants of the region. The Health Region is made up of 8 cities, including the city of Tupã, which accounted for 44.33% of the total of 609 hospitalizations for 
heart failure in the Health Region. 

Introduction 

The Brazilian National Health System is one of the largest 
in the world, responsible for twelve million four hundred and 
fi fty thousand seven hundred and twenty-four hospitalizations 
in the year 2023. Its implementation at the end of the 1990s 
represented a reorientation in the model of health care 
provision and the way in which different health services 
including hospital, outpatient, and primary care services.

This reorientation has been carried out through guidelines 
and principles that regulate the functioning of the Unifi ed 
Health System, enabling the continuous improvement of 
mechanisms promoting inter-service coordination of different 
levels of complexity [1-3].

In this context, primary care provided through the Family 
Health Program has been the main strategy for implementing 
the policy of reorienting the care delivery model, by acting as 
one of the gateways for patients to access the health system 
and by acting as a coordinator for the actions of health services 
at different levels of care.

The importance of coordinated action between the different 
services derives from the impact it has on improving care and 
saving resources, by reducing the need for patients to access 
more complex levels of care and reducing the number of 
hospitalizations.

Based on these considerations, health systems have used 
indicators of hospital admissions, such as the indicator of 
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Hospitalizations for Primary Care-Sensitive Conditions, 
developed with the aim of studying the fi nancial impact of 
primary care on the health system, and assessing the quality 
and user accessibility to the service [4-9].

Hospitalizations for primary care-sensitive conditions

The Ambulatory Care Sensitive Conditions indicator was 
developed by Billings in the 1990s with the aim of assessing 
the quality and access of the population to disease prevention, 
diagnosis, treatment of acute diseases and monitoring of 
chronic diseases, by primary care.

With this same purpose, in 2008 the Brazilian Ministry of 
Health published the Brazilian List of Primary Care Sensitive 
Conditions, which makes up a total of 19 diagnostic groups, 
which were elected as sensitive to primary care action.

The presence of diagnoses whose hospitalizations are 
considered preventable, avoidable or inappropriate shows that 
the construction of the List of Hospitalizations for Primary 
Care-Sensitive Conditions did not consider the isolated work 
of primary care, but advocated its articulation with other 
levels of care, through the network work characteristic of the 
regionalization strategy [4,5].

Primary care and family health program

The concept of primary care is similar to that proposed by 
the Community Health Agents Program (PACs) implemented 
in 1991 in the North and Northeast regions of Brazil, whose 
actions focused on oral rehydration and vaccination guidance.

Considering the low coverage of medical care, community 
agents were gradually trained to perform functions such 
as: registering the population, identifying risk areas in the 
community and actions to prevent and promote the health of 
children and women [1].

Recognizing the positive results achieved by the Community 
Health Agents Program and the need to meet the demand for a 
primary care policy in Brazilian cities, in 1993 the Ministry of 
Health formulated the Family Health Program.

Implemented experimentally in small cities, the Family 
Health Program brings together a new concept in the health 
care model to be constituted by the multidisciplinary Family 
Health Team, formed by a family doctor, a nurse, one or two 
nursing assistants and fi ve or six community agents.

The organization of work in the Family Health Program is 
conceptualized based on the approximation of the reality of the 
individual and community, the provision of health care aimed 
at the population assigned to a territory, the centrality of the 
family, the continuous relationship between professional and 
patient regardless of the presence or absence of disease, and 
the creation of a lifelong bond.

These elements enhance the action of the Family Health 
Program in addressing the social determinants of the health-
disease process and in the development of intersectoral actions, 
characterizing it as the appropriate strategy for advancing the 
adoption of primary care as a policy model [1].

Regionalization of health policy

In order to reorient the organization of care provision 
in 2011, a Health Region was established. It is made up of 
neighboring cities that, after having their socioeconomic, 
demographic, epidemiological characteristics and service 
provision analyzed, become part of the Health Region. The set 
of these characteristics confi gures the typology of the health 
region [10-25].

It is based on these considerations that this study 
questions the infl uence of the typology of the health region on 
hospitalizations for heart failure.

Methods

This is an ecological study on Hospitalizations due to Heart 
Failure based on the analysis of the incidence of hospitalizations 
and the typology of the Health Region [26].

Ecological studies correspond to a research design that has 
as its unit of analysis groups of individuals (called aggregates) 
and not isolated individuals. In this case, the object of this 
study is a group of health regions and their constituent cities.

Therefore, in order to describe the distribution of 
hospitalizations due to Heart Failure, data were collected 
according to the health region of residence, in the period 
between 2008 and 2023 in the Tabnet database of the State 
Department of Health of São Paulo.

The data were then explored through clustering analysis. 
Dissimilarity between observations was measured using 
Euclidean distance. The hierarchical agglomerative scheme 
used was the single linkage type. Based on the agglomeration 
scheme and the dissimilarities used as grouping criteria, the 
dendrogram was constructed, enabling the visualization of the 
clusters.

During the pre-analysis of the data aggregated by 
health region of residence, it was found that the aggregated 
data, according to the health region, did not provide an 
understanding of the phenomenon. Subsequent analysis 
focused on the individual cities within each health region in 
order to understand the phenomenon.

From this, the analysis was divided into two stages, in 
which the distribution of events according to the health region 
of residence and the formation of clusters were fi rst observed, 
and then the proportional participation of the municipalities 
that make up the health region with greater or lesser frequency 
of the event was compared, at the beginning of the period 
studied.

Using this method, it was possible to understand 
the distribution of the event, since in some situations a 
city accounted for 50% or more of the total number of 
hospitalizations due to Heart Failure in the health region.

After identifying the highlighted city, a time series 
analysis was conducted, examining both the event and the 
municipality’s typological features, such as the distribution of 
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health establishments, supply and density of services provided, 
socioeconomic conditions, using as a guideline the risk factors 
described in the literature for hospitalizations due to Heart 
Failure.

From this disaggregation exercise it became possible to fi nd 
events associated with a reduction in hospitalizations due to 
Heart Failure. The reduction can be attributed to the expansion 
of health facilities, reorganization of the service and access to 
diagnostic services.

Units of analysis: 64 Health Regions of the State of São 
Paulo.

Data collection procedure 

The extracted data correspond to the Hospital Admission 
Authorization stored in the Hospital Information System, 
which records all hospital admissions that were fi nanced by 
the Brazilian National Health System. The Hospital Admission 
Authorization is generated exclusively upon patient admission 
and contains information about the main reason for hospital 
admission, location, length of stay, age, sex, procedures 
performed, etc. These data are available for consultation in the 
DataSUS Health Information System - Tabnet, as well as the 
National Registry of Health Establishments (CNES). Data were 

also extracted from the Brazilian Institute of Geography and 
Statistics (IBGE).

Analysis units: 64 Health Regions of the State of São Paulo.

Results and discussion

According to the dendrogram, two Health Regions (Jales 
Region and Tupã Region) stand out from the others for having 
the highest rates of hospitalizations due to heart failure, 
indicating that the population in this region is at greater risk 
of being hospitalized (Figure 1).

Jales Health Region

The Jales Health Region comprises 16 cities, with Jales 
being the central hub, which gives its name to the health 
region, which accounted for 36.97% of the 522 hospitalizations 
due to heart failure recorded in the Region in 2008. The rate 
of hospitalizations due to heart failure in the Jales Region was 
49.27 hospitalizations per 10,000 inhabitants of the region 
(Figure 2).

The city of Jales is classifi ed as small (population less than 
50 thousand inhabitants), according to an estimate made in 
2008, the city had 48,087 inhabitants, corresponding to the 
adult population (20 to 44 years old) at 39.1% of this total or 

Figure 1: Dendrogram clustering Health Regions based on heart failure hospitalization rates, highlighting Jales and Tupã as most affected.

Figure 2: Absolute distribution of hospitalizations due to Heart Failure in the cities of the Jales Health Region, 2008 – 2023.
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18,803 people, the middle-aged population (45 to 59 years old) 
corresponds to 18.88% (9,080 inhabitants) of the total and the 
elderly population (60 years old or more) at 14.66% (7,050 
inhabitants). The Human Development Index - HDI in 2010 
was 0.776, with the HDI for Income at 0.750, Longevity at 0.855 
and Education at 0.730. The elderly accounted for 75.65% of all 
hospitalizations for heart failure in 2008, followed by middle-
aged patients (16.06%) and adults (8.29%). The reduction in 
the number of hospitalizations for heart failure among adults 
and the elderly in 2010 is noteworthy (Figure 3).

A medium-sized hospital (51 to 150 beds) with 139 beds 
in 2008 was responsible for accounting for 96% of the 186 
hospitalizations, which were classifi ed as medium complexity, 
with patients received clinical care. Of 193 hospitalizations, 191 
(98.96%) were classifi ed as urgent for clinical procedures, 11 
for the treatment of acute pulmonary edema and 178 for the 
treatment of heart failure and 2 for diagnostic tests. Regarding 
the type of patient discharge from the hospital, 169 (90.86%) 
of the 186 hospitalizations were discharged in improved 
condition, while 13 (6.99%) resulted in patient deaths and 2 
(1.07%) were transferred to another health facility.

Notably, no referrals to outpatient or primary care 
services, including the Family Health Program, were recorded 
for the patient, even though such referrals could facilitate 
monitoring and preventive measures to reduce complications, 
hospitalizations, or readmissions (Figure 4).

In 2008, there were 8 Family Health Teams with eight 
doctors and eight nurses each. The city had diffi culty retaining 
medical and nursing professionals. In the period between 
January 2008 and December 2012, 41 doctors passed through, 

averaging 4.5 doctors per team over the fi ve-year period over 
the fi ve-year period, with a variance of 1.527 and a standard 
deviation of 1.23. Among the 41 doctors, fi ve had a shorter-term 
stay than the others as of July 2009, establishing an average of 
23 months of stay in the team. 

This situation makes it diffi cult to create a bond between 
health professionals and patients, compromising continued 
care and adherence to treatment, negatively impacting the 
quality of health care for patients, putting them at risk of 
hospitalization and readmission.

Despite staffi ng challenges, service capacity expanded in 
the number of services provided to the population between 
2010 and 2011, with 9 doctors and 10 nurses now available.

In 2008, approximately 11,724 families were served, 
increasing to 12,149 in 2010. The city had 65 community agents 
in 2008 and in 2010 it had 68.

In 2008, 12,195 patients were monitored by family health 
teams, increasing to 13,222 in 2010. That same year, 45,065 
patients were monitored for hypertension. In 2012, 50,293 
patients began receiving monitoring by the family health 
team, with 42 hospitalizations due to diabetes complications 
reported. In 2010, 35 hospitalizations were recorded.

In 2021, there was a new reduction in hospitalizations 
due to Heart Failure, which coincides with the expansion of 
the number of family health teams to 12. Despite the fi gures 
indicating an increase in the number of professionals, the city 
shows variations throughout the year, a situation that suggests 
diffi culty in retaining professionals.

Figure 3: Distribution of the absolute value of hospitalizations due to Heart Failure according to age group: adolescent, adult, middle-aged and elderly, in the city of Jales - 
São Paulo, Brazil, 2008 to 2023.

Figure 4: Distribution of the absolute frequency of the type of discharge due to hospitalization for Heart Failure, in the city of Jales, São Paulo, Brazil, 2008 – 2023.
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The city of Jales began to have an ambulance service 
dedicated to pre-hospital emergency care in 2012. In the same 
year, an emergency care regulation center was implemented, 
responsible for coordinating emergency medical care and 
evaluating the priority of emergency calls.

Tupã health region

The Tupã Health Region also demonstrated a notably 
high hospitalization rate for presenting a high coeffi cient 
of hospitalizations due to heart failure was the Tupã Health 
Region, with 46.60 hospitalizations per 10000 inhabitants. The 
Health Region is made up of 8 cities, including the city of Tupã, 
which accounted for 44.33% of the total 609 hospitalizations 
due to heart failure in the Health Region. According to the 
census carried out in 2022, the city had 63,928 inhabitants, 
being classifi ed as medium-sized because it has more than 
50,000 inhabitants. The HDI of the city of Tupã is 0.771, 
corresponding to the HDI income 0.764, Longevity 0.852 and 
Education 0.704 (Figures 5,6).

Middle-aged individuals represented 16.29% of all 

hospitalizations of the total number of hospitalizations 
and elderly patients accounted for 80.74% of the total 270 
hospitalizations in 2008 that were classifi ed as medium 
complexity, with 98.88% or 267 hospitalizations occurring as 
emergencies. The 270 patients underwent clinical procedures 
such as Treatment for Heart Failure in 250 cases (92.59%) and 
Treatment for Acute Pulmonary Edema in 19 cases (7.03%) of 
the total number of hospitalizations (Figure 7).

In 2008, the city of Tupã had 9 family health teams, with 
8,663 families served by the Family Health Program, and in 
2012 this number was increased to 9,076 families.

A notable event that resembles that recorded in the city 
of Jales is the diffi culty in retaining medical professionals. 
Between January 2008 and December 2012, according to data 
from the National Registry of Health Establishments, 34 
doctors were employed across nine teams, averaging 3.77 per 
team by each of the family health teams, with a variance of 
3.44 and standard deviation of 1.85. Two family health teams 
had the same doctor between 2008 and 2012.

Figure 5: Visualization of the absolute distribution of heart failure hospitalizations in Tupã Health Region cities (2008–2023).

Figure 6: Distribution of the absolute value of hospitalizations due to Heart Failure according to age group, in the city of Tupã - São Paulo, Brazil, 2008 to 2023.

Figure 7: “Visualization of the absolute frequency distribution of discharge types following heart failure hospitalization in Tupã, São Paulo, Brazil (2008–2023).
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The turnover of nursing professionals was signifi cant, 
totaling 37 nurses among 9 family health teams between 
2008 and 2012. In addition, several nursing professionals 
simultaneously held managerial responsibilities. The number 
of community agents in 2008 was 56, and grew to 71 by 2011.

Discussion

The prevalence of patients with heart failure has increased 
not only due to the epidemiological transition, but also due to 
advances in treatment modalities such as pacemakers, artifi cial 
ventricles, cardiac defi brillators and medications for heart 
failure. The use of these and other resources has generated 
signifi cant impacts in reducing mortality among patients with 
heart failure. However, this event has been accompanied by 
an increasing trend in the number of readmissions of these 
patients, who usually have common comorbidities including 
hypertension, diabetes, chronic kidney disease and chronic 
lung disease, which are accentuated with aging [26].

Studies indicate that patients are at high risk of readmission 
because they are not monitored by healthcare professionals 
in the fi rst 30 days after hospital discharge, a situation that 
compromises patient adherence to medication and guidance 
on diet, physical activity, depression and other associated 
comorbidities.

From this perspective, a 30-day readmission after discharge 
is no longer merely a refl ection of hospital care quality, but 
rather an indicator of the effectiveness of coordinated efforts 
among healthcare services, whose interventions can play a 
crucial role in preventing readmissions.

Given this context, access to cardiologists and family 
physicians is considered a strategy to reduce readmissions 
within 30 days after hospital discharge, in addition to adopting 
other types of care such as outpatient monitoring, home care, 
long-stay hospitals and palliative care.

The importance of seeking other types of care becomes 
signifi cant when we analyze studies such as the one conducted 
in Canada between 1990 and 2007, with 82,323 patients with 
heart failure, which found that 45.7% of heart failure cases were 
fi rst diagnosed for the fi rst time in a general outpatient clinic, 
4% in a specialized outpatient clinic, 13.7% in an emergency 
room and 36.6% during hospitalization.

Another notable fi nding from the Canadian study is the 
proportion of patient deaths in the period of one year according 
to the health facility: mortality was 6.6% for patients diagnosed 
in general outpatient clinics, 7.5% of patients diagnosed in a 
specialized outpatient clinic, 19.1% of patients diagnosed in 
an emergency room and 29.8% of patients diagnosed during 
hospitalization [27].

These results highlight the role of coordinated work between 
different health services. However, this study demonstrated 
the low tendency of coordinated work by showing that of the 
3,024 discharges performed in the city of Tupã, between 2008 
and 2023, only one discharge was accompanied by a referral 
for outpatient care or with a family health team. In the city of 

Jales, of the 2,267 discharges, only 10 of these total discharges 
were referred for follow-up. This is a worrying fact when we 
consider the tendency for the number of elderly people who live 
alone or with a spouse, also elderly, to increase. In 2005, it was 
estimated that 1 in 7 elderly people lived alone, representing 
approximately 90 million elderly individuals globally. In Brazil, 
between 1997 and 2007, the percentage of elderly people who 
live alone increased from 11.2 to 13.5.

Changes in family organization have been accompanied 
by the disappearance of the fi gure of a child who deprived 
himself or herself of the opportunity to fully care for his or her 
parents. The presence of this fi gure in the family has become 
scarce, leading to an increase in the demand for Long-Term 
Care Facilities, as well as Elderly Health Reference Centers and 
Elderly Companion Programs.

Long-Term Care Facilities are government or non-
governmental institutions, of a residential nature, intended 
for the collective residence of people aged 60 or over, with or 
without family support. Elderly Health Reference Centers are 
outpatient services, with the possibility of home visits. Another 
initiative is the Elderly Companion Program implemented 
in 2004 in the city of São Paulo, Brazil. Each companion is 
responsible for 10 elderly people and carries out the actions 
developed by a team consisting of a social worker, a doctor, a 
nurse, two nursing assistants, a driver and an administrative 
assistant.

Some of these services dedicated to elderly care are linked to 
health services such as outpatient clinics and the Family Health 
Program. However, the case presented by the cities of Jales and 
Tupã highlights the diffi culty that small and medium-sized 
cities have in attracting and retaining medical and nursing 
professionals. This situation compromises the entire work 
process of the network of services present in the city.

The work of the medical professional in the Family Health 
Program is regulated by a dynamic that is different from the 
work model to which they are accustomed. The work of the 
doctor in the family health team adds to their clinical routine 
activities such as: health education groups, home care, liaison 
with the family health team, health surveillance actions, 
prevention and health promotion actions, etc.

Some cities adopt the temporary employment contract 
model, which can create insecurity for professionals and 
contribute to turnover. Another factor that contributes to 
turnover is the motivation of some recent graduates who see 
the Family Health Program as a way to obtain a source of 
income that would enable them to complete a specialization or 
residency [28]. 

This motivation highlights the need for professionals to 
improve their skills, but most medical schools are concentrated 
in large urban centers. Studies show that younger doctors are 
more likely to move, and that their spouses, when working in 
the health fi eld, favor mobility. In addition, place of birth is 
another determining factor for professional mobility.
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Conclusion

Advances in the treatment of patients with heart failure 
have led to a reduction in mortality, but there is a tendency 
for hospitalizations to increase due to the progression of the 
disease. However, it has been found that readmissions after 
30 days of hospital discharge do not only refl ect the quality 
of hospital care, but also the coordinated work between the 
different services, since post-discharge monitoring is one 
of the factors that increases the risk of readmission. This 
study demonstrated the low tendency of coordinated work by 
showing that of the 3,024 discharges performed in the city of 
Tupã, from 2008 to 2023, only one discharge was performed 
with referral for outpatient monitoring or with a family health 
team. In the city of Jales, of the 2,267 hospital discharges, only 
10 of these were directed for monitoring.

In addition, the case study of the cities of Jales and Tupã 
highlights the diffi culty that small cities have in attracting and 
retaining doctors and nurses, which results in limited preventive 
actions in hospitalizations due to heart failure. At the same 
time, they highlight the role of Community Health Agents in 
the process of preventing diseases and hospitalizations, since 
through home visits they create bonds with the community 
and health education measures raise awareness among the 
population about creating new eating and physical activity 
habits that enable the control of chronic diseases.
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