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Abstract

Objectives: to analyze the factors associated with the risk of developmental delay in children under

five years of age hospitalized for primary care-sensitive conditions.

Methods: a quantitative, cross-sectional study conducted with 90 children under five years old and
their family caregivers. The risk of developmental delay was assessed using the Survey of Well-Being of
Young Children (SWYC). Associations between variables were analyzed using Poisson regression with
robust variance, supported by SPSS software, version 21.0.

Results: the risk of developmental delay was identified in 22.2% of the children and was associated
with low birth weight (PR = 1.17), behavioral problems (PR = 1.14), mothers with two children (PR =
1.18), and living in areas without basic sanitation (PR = 1.19).

Conclusion: the risk of developmental delay was positively associated with child-related factors
(low birth weight), caregiver characteristics (mother with two children), and environmental conditions
(lack of basic sanitation). Monitoring of child development should be integrated into all levels of child
and family healthcare, aiming at comprehensive development, especially in vulnerable contexts. Public
policies and actions must address the social determinants of health that influence care in both primary
healthcare and hospital services.
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Introduction

Child Development (CD) is a dynamic, progressive
and continuous process, which encompasses physical,
cognitive, socioemotional, linguistic and behavioral
aspects.! The success in achieving it depends on the
interaction with the environment in which children is
located, as well as the social relationships they build.>* CD
is particularly sensitive during the early childhood, when
the brain is in its maximum activity and more vulnerable
to external influences. This stage involves the formation
of the individual’s affective and emotional foundation,
in addition to the development of brain areas crucial for
personality, character, learning ability and memory.!

It is estimated that approximately 250 million children
under five years of age, living in low- and middle-
income countries, will not reach their full potential. This
represents a four-fold increased risk of developmental
delay compared to high-income countries, with an overall
prevalence of 22.5% of children with suspected delay.?

In Brazil, the estimated prevalence of suspected CD
is 12%,* This is associated with factors such as poor
infant stimulation, unsafe environments (e.g., domestic
violence), low maternal and paternal education levels,
maternal depression, prematurity, lack of safe drinking
water and basic sanitation, low birth weight and infant
anemia.*’ The crucial influence of environment on child
development!' raises concerns about the potential risk
for CD when children are hospitalized, particularly by
avoidable causes, such as in hospitalizations due to
primary care-sensitive conditions (ICSAP — Portuguese
acronym).

Primary care-sensitive conditions (PCSC) are
a group of diseases and health problems that should
not result in hospitalization, if Primary Healthcare
(APS — Portuguese acronym) actions are effectively
implemented. The Brazilian ICSAP List demonstrates
groups of causes of hospitalizations and diagnoses, such as
vaccine-preventable diseases and respiratory, infectious,
cardiovascular, endocrine and neurological diseases. The
presence of ICSAPs functions as one of the manners to
measure the assistance efficacy and effectiveness provided
by the APS.? Hospitalizations in early childhood may
represent an additional barrier to the full development of

children. Being isolated in a hospital room may hinder
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children’s motor skills, as well as suppress the expression
of creativity and autonomy in the relationships with their
peers and family.1°

The World Health Organization (WHO) defines the
Social Determinants of Health (SDOH) as the conditions
in which people live and work.!"" For the National
Commission on Social Determinants of Health (CNDSS
— Portuguese acronym), the SDOHs imply in the process
health-disease of the population in the social, economic,
cultural, ethnic or racial, psychological and behavioral
areas.'! For children to achieve their full development, it
is necessary to consider the direct relationship with the
environment where they live, as well as their continuous
interaction over time.'? Being exposed to precarious
socioeconomic conditions, economic instability and lack
of public awareness generate unhealthy environments
for children."

Since they are causes of hospitalizations that would
be avoidable if assisted by APS, the professionals that
act in this level of care may contribute to its prevention.
In the hospital care level, educational practices may be
directed to guide caregivers towards the measures that
can be adopted in the CD promotion, as well as in the
prevention of recurrent ICSAPs.!21415

For the elaboration of educational practices in
the healthcare area, focusing on mitigating further
hospitalizations and contributing to CD of children
hospitalized due to PCSC, it is necessary, initially, to
identify factors associated with these events. The objective
of this study was to analyze factors associated with the
risk of delay in the development of children under five

years of age hospitalized due to PCSC.

Methods

This was a cross-sectional quantitative study, conducted in
a philanthropic hospital in Recife, Pernambuco, a leading
institution for both North and Northeast regions in child
healthcare. The pediatric ward was selected due to the
prevalence of PCSC in this department.

The sample was composed of children hospitalized due
to PCSC and their respective caregivers. Caregivers from the
family (and their respective children) who provided care for
less than 20 hours per week were excluded from the sample.

Sampling was non-probabilistic, based on convenience.



Sample size calculation was performed for a finite
population, considering a 95% confidence interval,
5% margin of error, population size of 128 individuals
(considering the ICSAPs in the first four months of 2020)
and a frequency of risk of delay in child development (CD)
0f 27.5%.'¢ From this calculation, we defined a minimum
sample of 90 participants.

Data collection occurred from April to August 2022,
using a semi structured form to register socioeconomic
and demographic variables. The risk for CD delay was
assessed by means of the Survey of Well-being of Young
Children — Brazilian Version (SWYC-BR), an screening
tool for changes in development and behavior of children
from two to 65 months of age, freely available.!”

The SWYC-BR was translated and adapted for
Brazilian Portuguese and the validation revealed
satisfactory measurement properties for the use in Brazil
(Average Variance Extracted = 0.73 and Cronbach’s Alpha
=0.97)." The tool is composed of 12 forms, one for each
age group, containing ten items that should be fulfilled by
the researcher from the answers of the children’s parents
or caregivers.'’

This tool assesses multiples domains of child well-
being: (1) Developmental Milestones (DM), which
assesses cognitive, motor and language development; (2)
Parent’s concerns with behavior, learning or development
of children; (3) Family questions, which assess the stress
in family environment; (4) Baby Pediatric Symptom
Checklist — BPSC and the Preschool Pediatric Symptom
Checklist (PPSC), which assess behavioral and emotional
symptoms of children under 18 months and between 18
and 65 months, respectively, and (5) Parent’s observations
of social interactions, which was not used in this study,
since it is focused on children from 18 and 34 months.'

The dependent variable of the study was the risk of
CD delay, classified as present or absent according to
the cut-off point defined in the SWYC-BR for each age
group. The independent variables were categorized into
two groups: related to children (sex, ethnicity, age, birth
weight, time of breastfeeding, time of hospitalization,
sensitive condition and behavioral changes) and to
the caregiver/environment (sex, ethnicity, schooling,
marital status, number of children, religion, income,
food insecurity, housing, sanitation and parental reading
practices). We considered behavioral change when BPSC
or PPSC presented scoring > 3 in one of its subscales or

>9, respectively.!®!?

Factors associated with the risk of developmental delay in hospitalized children

Behavioral changes were assessed as a quantitative
nominal variable, described as “yes” or “no”. The
variables present in SWYC, related to parent’s concerns
with behavior, learning or development of children, were
assessed with the Baby Pediatric Symptom Checklist
— BPSC, divided into three subscales (inflexibility,
irritability and difficulties with changes in routine). There
is a risk of behavioral change when the sum of points
of a subscale is >3. The Preschool Pediatric Symptom
Checklist — PPSC assesses internalizing and externalizing
behaviors, attentions problems and difficulties with
routine, with risk of behavioral change when the sum of
points is >9.18.19

Data were tabulated with double entry using Epi
Info ™ goftware, version 3.5.1, for database validation, and
subsequently exported to SPSS version 21.0 (SPSS Inc.,
Chicago, IL, USA) for statistical analysis. The variables
were described in terms of absolute and relative frequency.

In order to identify variables associated with the risk
of CD delay, we conducted a bivariate analysis using
the Chi-square test or Fisher’s exact test. The variables
with statistical significance lower than or equal to 20%
(»<0.20) were selected for multivariate analysis, by means
of Poisson regression with robust estimation and backward
elimination method, in order to obtain the adjusted
prevalence ratio estimates. The statistical significance
was determined by the Wald test, with a 95% confidence
interval and 5% significance level.

The study was approved by the Research and Ethics
Committee of the Federal University of Pernambuco
(CAAE: 52665821.2.0000.9430, Opinion number:
5.314.508).

Results

The study included 90 children with PCSC and their
respective caregivers. Most children were male (53.3%),
black or brown (70%), had 36 months of age or less
(86.7%) and had adequate birth weight (75.6%). The most
frequent PCSCs were other sensitive conditions, such as
anemia, asthma, vaccine-preventable diseases (34.5%)
and pneumonia (33.3%). The risk of developmental delay
was identified in 22.2% of children, and 30% showed
behavioral changes (Table 1).

All caregivers were mothers of the children. Most of
them self-declared as Black or Brown (72.2%), were aged
between 25 and 44 years (56.7%) and had completed 12 or
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Table 1

Table 2

Sociodemographic, behavioral and biological variables related to children.
Recife/PE, Brazil, 2022.

Variables (n=n90) %
Sex

Male 48 53.3

Female 42 46.7
Ethnicity

White 27 30

Black and Brown 63 70
Age in months

1-36 78 86.7

37 - 60 12 133
Birth weight (g)

<2.500 22 24.4

>2.500 68 75.6
Exclusive breastfeeding

No 28 31.1

Up to 2 months 46 51.1

3 - 5 months 9 10

6 months 7 7.8
Time of hospitalization in days

1-7 53 58.9

>7 37 1.1
Sensitive condition

Pneumonia 30 333

Gastroenteritis 13 14.4

Upper respiratory tract infections 16 17.8

Other sensitive conditionsa 3 1 345
Risk for developmental delay£

Yes 20 22.2

No 70 77.8
Behavioral changes

Yes 27 30

No 63 70

more years of schooling (80%). Most of them were married
or cohabiting (77.8%). With regard to income, 63.4% of
women had a family income of one minimum wage, and
52.2% did not receive social benefits. Most of them lived
in areas with waste collection (90%), with access to basic
sanitation (80%) (Table 2).

Table 3 presents results of the bivariate analysis
for the variables related to children. We observed an
association between the risk of developmental delay
and birth weight <2500g (PR= 2.53; 95%CI= 1.21-5.30;
p=0.036) and the presence of behavioral changes (PR=3.5;
95% CI=1.62-7.59; p=0.001).

Table 4 shows results of the bivariate analysis for
the variables related to caregivers. We observed an
association between the risk of developmental delay
and the fact of caregivers having three or more children
(PR=2.11, 95%CI=1.45-3.91; p=0.025); residing in
locations without basic sanitation (PR=3.27; 95%CI=1.60-
6.68; p=0.030), living with five people or more
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Demographic and socioeconomic variables related to caregivers.

Recife/PE, Brazil, 2022.

Variables (n=n90) %
Ethnicity

White 25 27.8

Black or brown 65 72.2
Age in years

18 -24 39 433

25-44 51 56.7
Years of schooling

<12 18 20

>12 72 80
Marital Status

Single/ Divorced 20 22.2

Married/ Unmarried Partner 70 77.8
Number of children

1 41 45.6

2 34 37.8

3 or more 15 16.6
Religion

Catholic 41 45.6

Evangelical 32 35.5

No religion 17 18.9
Area of living

Urban 64 71.1

Rural 26 28.9
Waste destination

Collected 81 90

Non-collected 9 10
Basic sanitation

Yes 72 80

No 18 20
Number of rooms in the household

1-4 25 27.8

5-8 65 72.2
Number of inhabitants in the household

2-3 38 42.2

4-5 46 51.1

>5 6 6.7
Family income

< 1 minimum wage 13 14.4

1 minimum wage 57 63.4

>1 minimum wage 20 22.2
Social benefit

Yes 43 47.8

No 47 52.2
Parenting practices of reading

Yes 13 14.4

No 77 85.6
Food insecurity

Yes 21 233

No 69 76.7




Factors associated with the risk of developmental delay in hospitalized children

Table 3

Prevalence of the risk of developmental delay according to demographic, socioeconomic, behavioral and biological variables of children. Recife/PE,

Brazil, 2022.

Variables Sample Risk of developmental delay PR (65%C1) o

(n=90) Yes % No %

Sex 0.500*
Male 48 12 25.0 36 75.0 1.31 (0.59 - 2.90)
Female 42 8 19.0 34 81.0 1

Ethnicity 1*
White 27 6 22.2 21 77.8 1
Black or Brown 63 14 22.2 49 77.8 1(0.43 - 2.32)

Age (months) 0.287#
2-36 78 19 24.4 59 75.6 2.92 (0.43 - 19.87)
37 - 66 12 1 8.3 1 91.7 1

Birth weight (g) 0.0362
<2.500 22 9 40.9 13 59.1 2.53(1.21 - 5.30)
>2.500 68 11 16.2 57 83.8 1

Exclusive breastfeeding 0.167#
No 28 10 35.7 18 64.3 2.31(0.70 - 7.58)
Up to 2 months 46 7 15.2 39 84.8 0.53 (0.14 - 2.06)
3 - 5 months 9 1 1.1 8 88.9 0.39 (0.04 - 3.47)
6 months 7 2 28.6 5 71.4 1

Read to the children 0.475#
Yes 13 4 30.8 9 69.2 1.49 (0.59 - 3.73)
No 77 16 20.8 61 79.2 1

Sensitive condition 0.043#
Pneumonia 30 10 33.3 20 66.7 2.59 (0.91 - 7.35)
Gastroenteritis 13 5 38.5 8 61.5 2.99 (0.95 - 9.36)
Upper respiratory tract infections 16 1 6.3 15 93.8 0.48 (0.06 - 3.99)
Other sensitive conditions 31 4 12.9 27 87.1 1

Time of hospitalization (days) 0.910*
1-7 53 12 22.6 41 77.4 1.05(0.48 - 2.31)
>7 37 8 21.6 29 78.4 1

Behavioral changes 0.001*
Yes 27 12 44.4 15 55.6 3.5(1.62 - 7.59)
No 63 8 12.7 55 87.3 1

*Chi-square test for independence; # Fisher's exact test; PR= Prevalence ratio; 95%Cl= 95% confidence interval.

(PR=3.62; 95%CI=1.51-8.70, p=0.038), and receiving
any social benefit from the government (PR=2.55;
95%CI1=1.07-6.04; p=0.024).

Table 5 shows results of the bivariate analysis,
which was initially conducted for the variables related to
children. We identified an association between the risk of
developmental delay and birth weight <2500g (PR=2.53;
95%CI=1.21-5.30; p=0,036) and the presence of
behavioral changes (PR=3.5; 95%CI=1.62-7.59; p=0.001).

For the variables related to caregivers/environment,
the analysis revealed associations between the risk of
developmental delay and residing in locations without
basic sanitation (PR=3.27; 95%CI= 1.60-6.68; p=0.030),
living in households with five or more people (PR=3.62;
95%CI=1.51-8.70; p=0.038), having three or more children

(PR=2.11; 95%CI=1.45-3.91; p=0.025) and receiving
social benefits (PR=2.55; 95%CI=1.07-6.04); p=0.024).

The variables included in Poisson’s regression
model: birth weight, exclusive breastfeeding, behavioral
changes, marital status, number of children, religion, area
of residence, waste destination, basic sanitation, number
of inhabitants and social benefit receipt.

After model adjustment, the risk of developmental
delay was associated with factors such as the caregiver
having two children (PR=1.18; 95%CI= 1.04-1.26;
p=0.032), residing in environments without basic
sanitation (PR=1.19, 95%CI=1.03-1.37; p=0.008),
children with birth weight <2500g (PR=1.17; 95%
CI=1.02-1.33; p=0.026) and with behavioral changes
(PR=1.14, 95%CI= 1.02-1.30; p=0.037) (Table 5).
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Table 4
Prevalence of risk of developmental delay according to demographic, socioeconomic, behavioral and biological variables of caregivers. Recife/PE,
Brazil, 2022.
i Sample Risk of developmental delay
Variable (n=9p0) - % o % PR (95%CI) p
Ethnicity 0.380*
White 25 4 16.0 21 84.0 1
Black or Brown 65 16 24.6 49 75.4 1.54 (0.57 - 4.16)
Age (years) 0.500*
18 -24 39 10 25.6 29 74.4 1.31 (0.61 - 2.83)
25-44 51 10 19.6 41 80.4 1
Years of schooling 0.207#
<12 18 6 33.3 12 66.7 1.71 (0.77 - 3.83)
>12 72 14 19.4 58 80.6 1
Marital status 0.063#
Single/ Divorced 70 12 171 58 82.9 1
Married/ Unmarried Partner 20 8 40.0 12 60.0 2.33 (1.11 -4.91)
Number of children 0.025*
1 41 9 22 32 78.0 1
2 34 4 11.8 30 88.2 0.54 (0.18 - 1.59)
3 or more 15 7 46.7 8 53.3 2.11(1.45 - 3.91)
Religion 0.109*
Catholic 41 7 17.1 34 82.9 1.45 (0.34 - 6.29)
Evangelical 32 11 34.4 21 65.6 2.93(0.73-11.7)
No religion 17 2 11.8 15 88.2 1
Area of living 0.071*
Urban 64 11 17.2 53 82.8 1
Rural 26 9 346 17 65.4 2.01(0.95 - 4.28)
Waste destination 0.106#
Collected 81 16 19.8 65 80.2 1
Non-collected 9 4 44.4 5 55.6 2.25 (0.96 - 5.28)
Basic sanitation 0.030#
Yes 72 11 15.3 61 84.7 1
No 18 9 50.0 9 50 3.27 (1.60 - 6.68)
Number of rooms in the household 0.800*
1-4 25 6 24.0 19 76 1.11 (0.48 - 2.57)
5-8 65 14 21.5 51 78.5 1
Number of inhabitants in the household 0.038#
2-3 38 7 18.4 31 81.6 1
4-5 46 9 19.6 37 80.4 0.28 (0.11 - 0.66)
>5 6 4 66.7 2 33.3 3.62 (1.51 - 8.70)
Family income 0.290#
< 1 minimum wage 13 4 30.8 9 69.2 3.07 (0.65 - 14.45)
1 minimum wage 57 14 24.6 43 75.4 2.46 (0.61 - 9.87)
>1 minimum wage 20 2 10.0 18 90.0 1
Social benefit 0.024*
Yes 43 14 32.6 29 67.4 2.55(1.07 - 6.04)
No 47 6 12.8 4 87.2 1
Food insecurity 0.229#
Yes 21 7 333 14 66.7 1.77 (0.81 - 3.85)
No 69 13 18.8 56 81.2 1
*Chi-square test for independence; # Fisher's exact test; PR= Prevalence ratio; 95%Cl= 95% confidence interval.
Table 5
Adjustment of the Poisson for child developmental delay risk. Recife/PE, Brazil, 2022.
Factor assessed PR 95%Cl p*
Number of children
1 1 - -
2 1.18 1.02-1.38 0.032
3 or more 1.03 0.88 - 1.22 0.694
Basic sanitation
Yes 1 - -
No 1.19 1.03-1.37 0.008
Birth weight (g)
<2.500 1.17 1.02 - 1.33 0.026
>2.500 1 - -
Behavioral change
Yes 1.14 1.01-1.30 0.037
No 1 - -

PR = Prevalence ratio; 95%Cl = 95% confidence interval; *Wald test.
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Discussion

Factors associated with developmental delay, identified
by means of the SWYC-BR screening tool, in children
hospitalized due to primary care-sensitive conditions were:
low birth weight, behavioral changes, mothers with two
children and residence in places without basic sanitation.

Among the main primary care-sensitive conditions
(PCSC) found, we highlight pneumonia (33.3%) and
gastroenteritis (14.4%), which reverberate the national
data that evidenced the vulnerability of children under five
years of age to health conditions such as gastroenteritis,
pneumonia and asthma.'s

Although we have not collected data on specific
attributes of primary care, the frequency of children
hospitalized due to PCSC indicates a potential association
with child care accessibility, as observed in another study
carried out in Minas Gerais. In this study, it was evidenced
the relationship between these events and a potential
impairment of child care in APS environment.?

The profile of children in the present study
demonstrated a high percentage of children under three
years of age who were Black or Brown and had been early
weaned before two months of life. The data from our study
indicate the influence of social determinants that affect
issues related to health, disease, care, and risks associated
with morbimortality and child development.

We also observed a high percentage of children
with low birth weight. Besides the risk of developmental
delay, low birth weight is associated with prematurity,
with mortality in the beginning of life, and complications
throughout childhood.?! Children who were born with a
weight lower than 2500 g presented higher risk of neonatal
hospitalization and may present worse results in cognitive
and motor development.?

Additionally, there is a correlation between the
increase of hospitalizations of children with low birth
weight and unfavorable socioeconomic status of their
mothers.?! The economic status of caregivers is an
important factor, since living in locations without
basic sanitation is often associated with a precarious
socioeconomic status. Unhealthy environments represent
an additional risk for cognitive and motor delay.*

The environment in which children live has a
significant impact on their full development. Children in
poverty contexts are more prone to experiencing negative

effects on long-term brain and cognitive development.?*

Factors associated with the risk of developmental delay in hospitalized children

For the caregiver, this economic condition results in the
increase of parental stress and food insecurity.’

Parental stress is amplified by poverty* and the
psychological suffering of parents may hinder adequate
responses to adversities and to the interaction with
children, impairing growth and development.?® Food
insecurity, generated by economic factors, contributes to
childhood malnutrition, with consequences for growth,
cognitive abilities and professional and educational
performance.?’ It is essential to invest in parental support
actions for caregivers who experience high levels of stress,
with the aim of encouraging responsive care and improving
the caregiver-child interaction, even in adverse scenarios.

In the multivariate analysis, the risk of developmental
delay was positively associated with variables such as: birth
weight <2500g, having two children, living in a location
without basic sanitation and children’s behavioral changes.
The association between number of children and risk of
developmental delay was observed in a study that identified
lower development scores in families with two or more
children under seven years of age.” This finding may be
explained by the division of attention and care, which are
impaired when the family has more than one small child.?®

Behavioral changes associated with the risk of
developmental delay include inflexibility, irritability and
difficulties with routine changes, besides problems of
attention and internalizing and externalizing behaviors,
particularly in hospitalized children, who challenge
emotional vulnerabilities that are intensified by the
hospital environment.?

Interventions based on positive parenting practices
and responsive care may lead to significant benefits, and
health professionals play an essential role in the guidance
of caregivers and in the articulation between hospital and
primary care.*

This study has important limitations, such as
the cross-sectional design, which prevents causal
relationships; the small sample size; and the absence of a
control group with children not hospitalized due to PCSC.
Although a direct association between hospitalizations
due to PCSC and developmental delay was not identified,
the results evidenced the influence of health social
determinants in the integrative child care. These findings
reinforce the importance of public policies that promote
the development in early childhood and strengthen the
Healthcare Network, focusing on the prevention of

avoidable hospitalizations.
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