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ABSTRACT

Objectives: Describe a predictive model of hospitalization frequency for children and
adolescents with chronic disease. Methods: A decision tree-based model was built using a
database of 141 children and adolescents with chronic disease admitted to a federal public
hospital; 18 variables were included and the frequency of hospitalization was defined as the
outcome. Results: The decision tree obtained in this study could properly classify 80.85%
of the participants. Model reading provided an understanding that situations of greater
vulnerability such as unemployment, low income, and limited or lack of family involvement
in care were predictors of a higher frequency of hospitalization. Conclusions: The model
suggests that nursing professionals should adopt prevention actions for modifiable factors
and authorities should make investments in health promotion for non-modifiable factors.
It also enhances the debate about differentiated care to these patients.

Descriptors: Decision Trees; Chronic Disease; Hospitalization; Child; Adolescent.

RESUMO

Obijetivos: Descrever um modelo preditor de frequéncia de internagao hospitalar para criancas
e adolescentes com doenca cronica. Métodos: Foi construido um modelo baseado em arvore
de decisao, a partir do banco de dados de 141 criancas e adolescentes, com doenca cronica,
internados em um hospital publico federal. Para constru¢do do modelo, foram incluidas 18
variaveis e a frequéncia de internacéo foi definida como desfecho. Resultados: Obteve-se
uma arvore de decisdo capaz de classificar corretamente 80,85% dos participantes. A leitura
do modelo proporcionou o entendimento de que as situagoes de maior vulnerabilidade,
como desemprego, baixa renda, restricdes e auséncia de envolvimento da familia no cuidado,
foram preditoras da maior frequéncia de internagdo hospitalar. Conclusées: O modelo sugere
a enfermagem e equipe acdes de prevencao para os fatores modificaveis e investimentos
em promogao a saude para os fatores nao modificaveis e fortalece o debate sobre o cuidado
diferenciado para esse publico.

Descritores: Arvores de Decisées; Doenca Cronica; Hospitalizacio; Crianca; Adolescente.

RESUMEN

Objetivos: Describir un modelo predictor de frecuencia de internacién hospitalaria para
nifios y adolescentes con enfermedades crénicas. Métodos: Se construyé un modelo
basado en édrboles de decision, utilizando un banco de datos de 141 nifios y adolescentes
con enfermedades cronicas internados en hospital publico federal. Para elaborar el
modelo fueron consideradas 18 variables, la frecuencia de internacién fue definida como
desenlace. Resultados: Se obtuvo un arbol de decisiones capaz de clasificar correctamente
al 80,85% de los participantes. La lectura del modelo permitié entender que las situaciones
de mayor vulnerabilidad, como desempleo, bajos ingresos, restricciones y ausencia de
compromiso familiar para el cuidado, actuaron como predictoras de mayor frecuencia
de internacion hospitalaria. Conclusiones: EI modelo sugiere a la enfermeria y equipo
acciones preventivas para aquellos factores modificables, e inversion en promocién de
salud para los factores no modificables; fortaleciendo también el debate sobre el cuidado
diferenciado para esta poblacion.

Descriptores: Arboles de Decisién; Enfermedad Crénica; Hospitalizacion; Nifio; Adolescente.
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INTRODUCTION

Providing care to children and adolescents with chronic
disease is a challenging process as it involves the pathophysi-
ological severity of the disease, how family members handle the
situation, access to services of the health care network, among
other factors. Also, influences related to the environment, culture,
social and economic condition of the child/adolescent and their
families should be considered in this care process.

Several events, particularly hospitalization, change the routine
of children/adolescents with chronic disease and their families.
This is a complex and significant situation, as the high frequency
and duration of hospitalization causes higher costs to the health
system and other implications, such as school absence?, difficult
social interaction (distance from friends, family members, and
school), dietary limitations, physical restrictions (inability to run,
play, and practice sports), and financial issues, which may lead to
changesin plans and dreams®?#, and cause problems in adult life®.

Health care provided to these patients should be specific,
organized in networks that provide actions and services to
fulfill their needs. However, the existence of these services from
care networks constitutes possibilities, but only an articulation
between the services and organization of care provision with
common purposes, such as compliance with principles of the
Unified Health System (SUS) and care organization based on
patient needs, can ensure networks of care®® and access of these
patients aiming to reduce hospital admissions.

The opportunity to assist children/adolescents and their fami-
lies during hospitalization brings to nursing the responsibility of
guiding care based on the needs of patients and families, using
tools to support this process, thus contributing directly to proper
disease management and reduction in length of hospital stay.

In this perspective, using predictive statistical techniques
and models can help provide the nursing team and other health
professionals involved with a better understanding of the factors
that influence hospitalization aiming to reduce hospitalization
frequency. Therefore, the care process can have a focus on other
points of the care network, that is, primary care and specialized
care, and then contribute directly to improving the quality of life
of those involved and strengthening the care network.

One of the predictive statistical models most frequently used
in health is a decision tree; its main advantages include easy data
interpretation and fast generation of results. A decision treeis a
reliable technique for developing predictive models and creating
classification rules. It is a hierarchical structure method, easy to
understand and use, that extracts knowledge from a database
and segments heterogeneous data according to similarity, so that
they become homogeneous in relation to the study variable®.

Using decision trees in health care has been used in studies
in different perspectives, for instance, as a model to help health
care professionals identify behavioral patterns of people living
with HIV/AIDS while using the Family Health Strategy (FHS) ser-
vices?, identify the main factors that influence the evaluation of
the dental services offered to pediatric oncology patients, and
provide a supporting decision tool that improves the quality
of care™ and the identification of patients not adhering to the
antihypertensive treatment". Given the above, the question is:
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What factors are associated with the frequency of hospitalization
of children and adolescents with chronic disease? Identifying the
factors involved in this issue may help nursing professionals and
the multidisciplinary team develop specific strategies to reduce
the frequency of hospitalization by preventing or controlling
situations leading to hospitalization.

OBJECTIVES

Describe a predictive model of hospitalization frequency for
children and adolescents with chronic disease.

METHODS
Ethical aspects

This study was approved by the Research Ethics Committee of
the Federal University of Paraiba and complied with the ethical
requirements of Resolution 466/2012""?. The informed consent
form signed by the participants was respected, so participants
were allowed to withdraw from the study any moment during
the study. Besides the consent form signed by caregivers of the
children/adolescents with chronic disease, consent was also
obtained from the children/adolescents. The interviews were
conducted in nurse offices of three hospitals that provide care
to these patients at the moment of admission.

Study design, site, and period

This is an observational cross-sectional study that analyzed
data from a database"® created for the decision model, whose
outcome variable was hospitalization frequency. The study was
conducted in three hospital services that provide care to children
and adolescents diagnosed with a chronic disease in the city of
Jodo Pessoa-PB from August 2015 to July 2016.

Study population, sample, inclusion and exclusion criteria

The study population comprised caregivers of children and
adolescents diagnosed with a chronic disease. Inclusion criteria
were: be the main caregiver of a child or adolescent diagnosed
with a chronic disease for at least 2 months; accompany the
child or adolescent at hospital admission during data collec-
tion for this study. For data collection, the caregiver agreed to
participate in the study and signed an informed consent form.
Exclusion criteria were: children and adolescents accompanied
by parents, caregivers or guardians who did not have sufficient
information about their health condition and chronic disease.

The original database"? contained data from 181 children and
adolescents; 38 of those patients were in outpatient consultations
and 2 had been hospitalized since birth. In both situations, the
outcome variable was not obtained so these 40 subjects were
excluded from the sample, which then included 141 cases.

Data collection and organization

For data collection and subsequent construction of the data-
base, an interview was conducted using a validated instrument'®)
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consisting of 5 categories: Identification of the child/adolescent
and main caregiver, Social and health information, Disease and
treatment information, Service network, and Family dynamics.

Statistical data analysis

For the analysis and construction of the predictive decision tree
model, all variables of the database were tested and compared to
the outcome: frequency of hospitalization (admission up to 2 times a
year, admission 3 times or more). The variables that met at least one
of the following three criteria were selected for model construction:
obtain the best results in the correlation chi-square test, present the
best distribution in the studied sample, or be relevant to the context
of hospitalization experienced by the children/adolescents and their
families, considering the clinical practice of nursing, the relevant
literature, and the experience of the researchers.

The chi-square test showed a strong association between race
(white, non-white) and p=0.047 belonging to Category 1. Treat-
ment of ingested water (treated, untreated) and p=0.040, number
of residents (up to 3 residents, 4 residents, 5 or more) and p=0.002,
pets (yes, no) and p=0.039 belonging to Category 2. These, in turn,
were included in the database for tree model construction.

Based on the criteria of better distribution in the studied sample
and relevance to the context of hospitalization, the following
variables were selected: Category 1- identification of the child/
adolescent and the main caregiver: disability (yes, no), caregiver’s
education (illiterate, completed elementary education, completed
high school, or more), caregiver’s employment situation (employed,
unemployed, dependent, or retired). Category 2- social and health
information: family enrolled in social programs (yes, no), family
income (less than one minimum wage, one to two minimum
wages, more than two minimum wages). Category 3-disease and
treatment information: disease stage (early, chronic, healed/reha-
bilitation), drug treatment (yes, no), second disease diagnosis (yes,
no), restrictions due to diagnosis (yes, no), dependent on complex
care (yes, no). Category 4- network of services: uses a basic health
unit (UBS) (yes, no, there is none), uses a specialized clinic (yes, no,
there is none). Category 5- family dynamics: family involvement in
care (yes, no), family receives support (yes, no).

Then, all 18 variables were inserted in afile for the construction
of the decision tree-based model using Waikato Environment
for Knowledge Analysis (WEKA) version 3.8, then classification
rules were developed - and are illustrated below in the ‘Results’
section. The decision tree structure has nodes that represent
the variables of a given problem and leaves that represent the
possible responses for these variables, requiring the existence
of a target variable or outcome!*%,

Tree reading or analysis is represented by the classification rules,
which can be obtained by identifying the variables (nodes) that lead
to the outcome (variable of terminal node). This flow represents a
homogeneous subset of variables that are associated with the out-
come. Ingeneral, tree model rules are constructed using conditionals
IF and THEN, and the variables that are included in the tree during
computer processing are based on probabilities, inputs, and entropy.
At the end of the process, the variables included are considered
predictors of the outcome, and a confusion matrix is identified,
which measures the method quality (errors and correct answers).

Predictive model of hospitalization for children and adolescents with chronic disease
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Decision trees can be constructed with algorithms such as
J48 decision tree, which is an implementation of open-source
C 4.5 algorithm and may involve qualitative, continuous and
discrete variables, as well as variables with categorical values and
missing values, not requiring a specific probability distribution,
considered easy to use and providing the best quality measure-
ment. It is implemented by free software WEKA version 3.81617,

RESULTS

Ofall children and adolescents participating in the study (n=141),
77 (54.6%) were male and 64 (45.4%) were female, 48 (34%) aged
0-2 years, 21 (15%) aged 3-5 years, 42 (29%) aged 6-12 years, and
31 (22%) aged 13-18 years. Regarding race/skin color, 52 (36.8%)
were white, 9 (6.4%) were black, 78 (53.3%) were brown, 2 (1.4%)
were indigenous. Regarding family income, 31 (21.9%) reported
up to 1 minimum wage, 85 (60.2%) reported 2-4 minimum wages,
and 25 (17.7%) reported 5 or more minimum wages.

Among the 18 variables selected for the decision tree con-
struction, 12 comprised the model: race/skin color, number of
residents, pets, disability, caregiver's employment situation, family
enrolled in social programs, family income, disease stage, second
disease, restrictions due to diagnosis, dependent on complex
care, and family involvement in care.

The model was able to classify 114 individuals, presenting
80.85% of correct answers, according to the classification matrix
in Table 1, which details the correct answers and errors of the
model. The correct answers of the model are in the main diagonal
of the matrix and the errors are out of it. As the purpose of this
model is the identification of predictive variables of hospitalization
frequency (admission up to 2 times a year, admission 3 times or
more), the results showed this model was efficient for this purpose.

The classification percentage of 80.85% was obtained by dividing
the total number of correct answers (114) by the total classifications
(141). Reading the classification matrix shows that,among the 84
cases that presented hospitalization frequency of up to 2 times a
year, the model was able to correctly classify 75 cases and, among
the 57 cases presenting hospitalization frequency of 3 times or more,
39 were correctly classified. After the result obtained by WEKA, the
decision tree was obtained, which is illustrated in Figure 1.

Reading the model allowed to extract 36 decision rules (Chart 1).
The classification rules obtained in the statistical model confirm the
importance of the decision variables in the outcome of hospitaliza-
tion frequency. The variables closest to the tree root have greater
weight on the separation between the groups that are admitted
more or less frequently.

The tree model allowed the identification of the variables
leading to the study outcome.

Table 1 - Decision tree-based matrix classification, Jodo Pessoa, Paraiba,
Brazil, 2018

A B
75 9
18 39

Note: a=admission up to 2 times a year; b=admission 3 times or more.
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2 times a year 2 times a year

Admission 3 Admission 3

times or more

Admission 3
times or more

Admission up to Admission up to

2 times a year

times or more 2 times a year

Source: Adapted from WEKA, 2018.

Figure 1 - Decision tree to identify predictive variables of hospitalization frequency among children and adolescents with chronic disease, Joao Pessoa,
Paraiba, Brazil, 2018

Chart 1 - Decision rules developed from the decision tree: the variable is the necessary condition (IF), and the decision (THEN) is the result obtained from
the decision variable, Jodo Pessoa, Paraiba, Brazil, 2018

Decision rules

Variable

Decision

1. IF the number of residents in one home is up to 3 residents.

THEN admission occurs up to 2 times a year.

2. IF the number of residents is 4.

THEN race/skin color should be considered.

3. IF the number of residents is 4 and the race/skin color is white.

THEN admission occurs up to 2 times a year.

4. |F the number of residents is 4 and the race/skin color is non-white.

THEN the current disease stage should be considered.

5.IF the number of residents is 4 and the race/skin color is non-white
and the disease is in its early stage.

THEN admission occurs up to 2 times a year.

6. IF the number of residents is 4 and the race/skin color is non-white
and the disease is in its healed/rehabilitation stage.

THEN admission occurs up to 2 times a year.

7. IF the number of residents is 4 and the race/skin color is non-white
and the disease is in its chronic stage.

THEN the caregiver’s employment situation should be considered.

8. IF the number of residents is 4 and the race/skin color is non-white
and the disease is in its chronic stage and the caregiver is employed.

THEN admission occurs up to 2 times a year.

To be continued
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Decision rules

Variable

Decision

9. IF the number of residents is 4 and the race/skin color is non-white
and the disease is in its chronic stage and the caregiver is unemployed.

THEN admission occurs 3 times a year or more.

10. IF the number of residents is 4 and the race/skin color is non-white
and the disease is in its chronic stage and the caregiver is dependent.

THEN admission occurs up to 2 times a year.

11. IF the number of residents is 5 or more.

THEN dependency on complex care should be considered.

12. IF the number of residents is 5 or more and one is dependent on
complex care.

THEN family income should be considered.

13.IF the number of residents is 5 or more and one is dependent on
complex care, and the family income is up to one minimum wage.

THEN admission occurs 3 times a year or more.

14. IF the number of residents is 5 or more and one is dependent on
complex care, and the family income is over one minimum wage and
less than two minimum wages.

THEN admission occurs 3 times a year or more.

15. IF the number of residents is 5 or more and one is dependent on
complex care, and the family income is over two minimum wages.

THEN the existence of disability should be considered.

16. IF the number of residents is 5 or more and one is dependent on
complex care, and the family income is over two minimum wages and
one has a disability.

THEN admission occurs up to 2 times a year.

17.IF the number of residents is 5 or more and one is dependent on
complex care, and the family income is over two minimum wages and
there is no disability.

THEN admission occurs 3 times a year or more.

18. IF the number of residents is 5 or more and there is no dependency
on complex care.

THEN the current disease stage should be considered.

19. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its healed/rehabilitation stage.

THEN admission occurs up to 2 times a year.

20. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its early stage.

THEN any disease-related restriction should be considered.

21. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its early stage and there is a
disease-related restriction.

THEN admission occurs 3 times a year or more.

22. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its early stage and there is no
disease-related restriction.

THEN admission occurs up to 2 times a year.

23. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage.

THEN the caregiver’s employment situation should be considered.

24. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is dependent.

THEN admission occurs up to 2 times a year.

25. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is employed.

THEN family involvement in care should be considered.

26. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is employed and the family is involved in care.

THEN admission occurs up to 2 times a year.

27.IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is employed and the family is not involved in care.

THEN admission occurs 3 times a year or more.

28. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed.

THEN a second disease diagnosis should be considered.

29. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is a second disease diagnosis.

THEN admission occurs up to 2 times a year.

To be continued
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Decision rules

Variable

Decision

30. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis.

THEN family enrollment in social programs should be considered.

31. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis and the
family is enrolled in social programs.

THEN admission occurs up to 2 times a year.

32. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis and the
family is not enrolled in social programs.

THEN family pets should be considered.

33.IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis and the
family is not enrolled in social programs and has pets.

THEN admission occurs 3 times a year or more.

34. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis and the
family is not enrolled in social programs and has no pets.

THEN family involvement in care should be considered.

35. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis and the
family is not enrolled in social programs and has no pets and the family
is involved in care.

THEN admission occurs up to 2 times a year.

36. IF the number of residents is 5 or more and there is no dependency
on complex care and the disease is in its chronic stage and the caregiver
is unemployed and there is not a second disease diagnosis and the
family is not enrolled in social programs and has no pets and the family
is not involved in care.

THEN admission occurs 3 times a year or more.

Source: Developed from WEKA data, 2018.

DISCUSSION

Among the variables from the database, the number of residents,
the decisive variable of the root node, highlights the discussion
about the economic, social and housing conditions of these children/
adolescents and their families. A smaller number of residents was a
predictor of lower hospitalization frequency (up to 2 times a year).
An intermediate situation (4 residents) was conditioned to other
attributes: the course of the disease (current stage), social and eco-
nomic conditions (employment situation), and racial aspects (race/
skin color). The worst outcome was obtained due to the caregiver’s
unemployment situation. Finally, in the last situation, home with five
or more residents, many internal nodes and branches are observed
towards the worst outcome (three or more admissions per year).

Reading the model provides an understanding that situations
of greater vulnerability, such as unemployment, low income,
restrictions, and lack of family involvement, were predictors of
higher frequency of hospitalization. Variables related to having
a disability and a second disease diagnosis did not present this
pattern. Based on the findings of this study, it can be assumed that
in cases with a disability, there is also another service available
in the network to provide care, and probably this is why these
children and adolescents are hospitalized less frequently. In the
case with a second disease diagnosis, no justification could be
obtained based on the results.

In this sense, the focus of interventions and decision making
by the nursing and health staff, considering the model, can be
subdivided into two possibilities: prevention for modifiable factors
and investments in health promotion for non-modifiable factors.
In this conception, variables of income, employment situation,
enrollment in social programs, pets, and family involvement in
care were considered modifiable, particularly due to nursing
interventions related to care to this population. Variables of race/
skin color, complex care, second disease, disability, restrictions,
and disease stage were considered non-modifiable, but with
chances for interventions in the perspective of health promotion.
Despite this division made only for the purpose of facilitating the
interpretation of the model, the variables are interconnected and
conditioned to each other, showing the complexity involved in
hospitalization and the imperative to consider the whole context
experienced by everyone involved.

In the context of the disease, an increase in family expenses
is often aggravated by the caregiver’s lost job due to frequent
visits and hospitalization or exclusive dedication to care and
treatment of the child/adolescent!'®. Therefore, it is unusual to
find caregivers (mothers) of children/adolescents with chronic
diseases in the labor market""®'., This reality causes changes
in the family dynamics due to reduced budget??, which may
increase stress levels in family relationships. In order to support
themselves, they have the financial support of the benefit of iliness
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allowance or another program such as family allowance (Bolsa
Familia), which becomes basically the only source of income to
cover the treatment and family expenses°-2",

In the model, the course of the disease in the chronic stage
associated with the caregiver’s unemployment provided the out-
come of higher frequency of hospitalizations. Considering that this
factor directly influences the social and economic condition of the
family and the access to services, with a directimpact on coping
with chronic disease, an articulation of the social care network
and inclusion of these families in social programs are required to
ensure short-term family support and possibly improve access to
services. However, medium- and long-term strategies should be
planned to help families generate income by providing training
and inclusion in the labor market to family members who have
a profession, and encouraging professionalization of those who
do not have such training.

Arelationship between having a pet and aggravation of chronic
disease was observed for asthma®; however, this variable con-
tributed to the worst outcome and should be further investigated
regarding its influence in other chronic diseases. Another study®
highlighted this variable is among the factors that influence the
social determination of the disease among children.Then, during
the care process, nurses should seek more information related to
the home environment and its general conditions in order to dis-
courage having pets in cases of aggravation. Family involvement
in care involves several complex, subjective and circumstantial fac-
tors, and, in general, this involvement may undergo changes along
the course of the disease® In this study, less family involvement
was a predictor of higher frequency of hospitalization. Therefore,
the nursing team should seek more information about the family
context to promote more comprehensive and extended care for
the children/adolescents and their families.

In a broader perspective, the authors point out that the re-
lationship between race/skin color and chronic diseases should
not be understood from the biological point of view, but as a
social variable that carries the burden of historical and cultural
constructions, which aggravates socioeconomic inequalities
and the lack of health equity among racial groups®. Given the
influence of social inequalities, both as conditions and determi-
nants of the health disease process, this reality has to change
and ensure conditions for these families to have better access to
health services, education, employment and income generation
through feasible strategies in each case. Then, considering the
central role of nursing professionals in care, their involvement and
commitment are very important in providing access and, above
all, the required visibility to cause reflections and changes, in
order to adapt care offered to this population, fulfill their health
needs, and strengthen the discussion about the formulation of
public policies for the concerned population.

In complex care management, another issue emerges, as the
actions and services available (UBS, Home Care Service, among
others) often do not guarantee the provision or support for care
and, in many cases, the maintenance of gastrostomies, tracheosto-
mies, bladder tubes, among other complex procedures are under
the responsibility of the caregiver, who is not always instructed
to perform it?®, Therefore, providing such care at home requires
adjustments to the daily routine due to technical procedures that
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have to be performed, such as bladder catheterization, continuous
drug delivery, prevention of skin injury, and use of orthosis®”.
In this process, hospitalization is the solution for proper care
provision. Then, an articulation between the care network and
continuous training of those involved in the problem is critical
to avoid hospitalization.

In the course of the disease, the early stage associated with
restrictions was also related to a higher frequency of hospitaliza-
tion. A study®® describes that dealing with the restrictions caused
by the disease requires continuous care and instructions, so that
both the child and the family can adapt gradually and properly
to the new routine imposed by the disease.

Chronic diseases need multiprofessional and interdisciplinary
monitoring articulated with care networks to promote continu-
ous, integral and longitudinal care, so the best possible quality
of life can be extended to the adult life of these children and
adolescents. Then, the professionals involved have to consider
the level of understanding of the children, adolescents and their
families and make decisions to establish proper communication
and guide them about the disease, its implications and especially
about care and restrictions, thus contributing to disease handling,
therapy adherence, and improved quality of life of the family,
rescuing the family autonomy and including it as a target of
this care process. The event of hospitalization, although painful
and limiting, should be seen as an opportunity to promote and
develop health education for and with these families.

Nursing interventions should be individualized and agreed with
the care network, as it is not always possible to predict which service
the family will seek. Considering that most families of this study live in
areas covered by a UBS, it isimportant to highlight the responsibility
and importance of nursing professionals and their position in the
care network, providing through their attributes of bond, proximity
and longitudinality acommunication routine to monitor the course
of the disease in the family and other demands involved.

The support of health information and education regarding
food, therapy, restrictions and recommendations should be
discussed with the family members, and have their feedback,
to ensure such information has been absorbed. This attitude is
a possible intervention for nursing professionals, but it should
also be incorporated by other professionals who are part of the
network, so that each contact with the family ensures process
continuity, resolution of questions, and stronger connection.

However, providing information and contributing to the
construction of knowledge for and with these families do not
guarantee changes in their behavior. This situation is aggravated
when the feeling of insecurity and the socioeconomic reality of
poverty do not allow them to fulfill their plans and responsibili-
ties®. Then, interventions that contribute to reducing these social
inequalities are imperative, especially regarding the predictive
variables of higher frequency of hospitalization, which are con-
sidered as modifiable factors.

Limitations of the Study
The results of the study, when applied to general populations,

may have limitations due to sample representativeness, specifi-
cally referring to children and adolescents with chronic disease.
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Contributions to nursing, health or public policy

Statistical models as tools that support the decision-making
process directly influence the impact of actions developed mainly
when such models are based on the reality of the assisted population.
Nursing, as it plays a central role in care, can use this model to qualify
its practice and offer differentiated care to the population in ques-
tion, and promote discussions about the need to formulate specific
public policies for children and adolescents with chronic diseases.

CONCLUSIONS

The description of a predictive model of hospitalization fre-
quency for children and adolescents with chronic disease may
contribute directly to the qualification and adequacy of nursing
care to this population. As professionals who perform horizontal
actions and services in all areas of the health care network, nurses
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can qualify their care actions based on models that bring more
information about the target population.

The study about the variables that are directly associated with a
higher frequency of hospitalization suggests strategies that, when
implemented in concrete actions, offer the potential to change
the reality of these children, adolescents and their families. Those
involved in the process, such as family members, health profes-
sionals of local team, specialized services (outpatient services,
clinics and hospitals), different sectors of civil society (education,
security, job and income generation), and the community should
act in order to strengthen and improve it, contributing to lower
frequency of hospitalization.
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