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4 Abstract )

Introduction: Child development is considered a sequence of changes in behaviour and underlying
processes that are influenced by biological and environmental factors. The screening and monitoring
of neuropsychomotor development (NPMD) procedures have been shown to be effective in the early
identification of different diseases in childhood.

Objective: relate the condition of the NPMD in children aged 36-48 months attending Early Childhood
Education Units (ECEU) in Belém, Para, Brazil to certain personal characteristics and variables of their
ecological environment.

Methods: The following instruments were applied: Questionnaire of the biopsychosocial characteristics
of the child, the Instrument for Measuring Urban Poverty Level, and finally, Developmental Screening
Denver Il Test.

Result: The study revealed that of the 319 children evaluated, 77.74% had probable delays in devel-
opment. The variables that were statistically significant were paternal education (0.000**), the child’s
primary caregiver (0.039*) and pregnancy planning (0.007*). Regarding the instrument of measurement
for the level of urban poverty, the scores ranged from 28 to 52 points, and showed a statistically signifi-
cant relation with the outcome (0.003%*).

Conclusion: The high prevalence of probable developmental delays seen in children of the city’s ECEU
showed the need to introduce early stimulation programs, encouraging the monitoring of child develop-
ment through the screening, and, in addition, to alert for the issue of negative interference of socioeco-
nomic factors related to family condition and city they reside in on child growth and development.
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nutrition, socioeconomic conditions, affective disor-
ders). The impact of these factors on child development

B INTRODUCTION

Child development is a complex term that com-
prises definitions originated in several areas, such as pae-
diatrics, physiotherapy and psychology. The most recent
studies emphasize development as a process of change
and permanence, demonstrating that the acquisition and
use of skills integrate various systems and functions of the
individual in constant interaction with the physical and so-
cial environment.*

There are many factors that influence the child’s
health and development, which may be related to heredi-
ty and biological adaptation, in addition to environmental
conditions (experience and sensory-motor stimulation,

has been the subject of many studies in recent decades,
pointing out that identification and early intervention are
key to the prognosis of children with development disor-
ders.”®

It is important to note that the assessment of the
child’s development seems inefficient when it is based
only on clinical impressions. Less than 30% of children
with mental retardation, language disorders or other de-
velopmental problems had such situations detected by the
clinical trial.* With the purpose of promoting some form
of early intervention for the so-called deviations of devel-
opment, the use of standardized instruments have been
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indicated and recommended by experts and institutions?®
since it enables the action of anticipatory recommenda-
tions to parents, caregivers and professionals.

In this sense, several studies have investigated the
impact of socio-economic and environmental conditions,
lifestyle and health conditions on child development. In
Brazil, until the present, are rare population-based studies
about social inequalities in the development of children
and the risk factors for late, functional limitations and
disabilities?” 1. In the North, such studies are rarer still,
not to say no. Faced with this situation, the need for more
studies that can recognize the influence of the ecological
aspects in populations, beyond the urgency of producing
greater understanding around the Northern Brazilian pop-
ulation, is still little discussed in this regard.

Thus, the objective of this study is to relate the
neuropsychomotor development of children with personal
characteristics and their eco-environmental variables.

B METHODS

This is a exploratory and descriptive cross-sec-
tional study, with a quantitative approach of the data held
in the city of Belém, Par4, Brazil. A total of 319 children
participated in the study, with inclusion criteria being chil-
dren of both sexes, aged 36 to 48 months, that degree ear-
ly childhood education units (ECEU) linked to the City
Department of education, of city of Belém. Children that
presented disorders affecting expression of speech, senso-
ry changes, auditory and/or visual and sequelae of central
nervous system involvement were excluded.

For sample size calculation, a conglomerate sam-
pling procedure was used. The margin of error of the sam-
ple calculation was within 5% and the confidence level
represented 95%. In this sense, as the population of the
study consisted of 1201 individuals, the ideal sample size
was established with 300 subjects. However, a percentage
of 7% of subjects was added in anticipation of possible
losses, which totalled 320.

ECEU involved in the research were distribut-
ed proportionally by the eight administrative districts by
drawing lots, depending on the number of existing educa-
tion institutions in each of them, as well as the number of
children evaluated in each district.

To register the information of each child, a Biopsy-
chosocial Features Questionnaire for Children (BFQC)
consisting of 48 questions was applied, addressing the
following categories: identification, pre, peri and post-
natal history and socioeconomic and environmental con-
ditions. The questionnaires were answered after the Free
and Enlightened consent form was signed by the per-
sons responsible. The research was approved as CAAE
05177512.5.0000.5172 Protocol.

With regard to the socioeconomic condition of the
families of the children participating in the study, we used
an instrument of measurement in order to determine the
level of urban poverty (LUP). This instrument allowed us
to take a range of analysis for elements of socioeconom-
ic condition descriptors of poor urban populations, with
the goal of generating a measure capable of calculating its
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variability, but not limited to the family income. The in-
strument is composed of 13 items, with each item’s score
on a scale ranging from zero to four, and the sum obtained
in each one of these items establishing the urban poverty
level of the family.*

To evaluate the development, was used the Denver
Developmental Screening Test Il - DDST 11.5 In gener-
al, the Denver Il Test consists of 125 items, arranged in
four dimensions: a) personal/social, b) thin/adaptive mo-
tor function, ¢) language and d) gross motor function; fea-
tures good reliability indexes, with 0.99 inter-observer and
0.9 in test re-test. The validity of the test is based on its
standardization and not on its correlation with other tests,
once all the other consist of slightly different way of work-
ing®. The test also stands out as one of the most widely
used instruments in Brazilian research!® and stands out
as the most globally applied test.2%% After the assessment,
were classified in the test with the development: Normal,
when the child did not present any kind of delay or at most
one item of caution; and were considered indicative of
suspected cases of delay in development when indicated
two or more items of caution or one or more items.

The team of BFQC data collection was composed
by the researcher responsible for the study and two stu-
dents of the Master Post Graduation in Theory and Re-
search of Behaviour program — (MPGTRB). It comprised
one student of physiotherapy, one of social service and five
more of occupational therapy. The whole team was previ-
ously qualified for the application of BFQC and MPGTRB
researchers were trained on the basis of the previously es-
tablished methodology in its DDST Il manual. Once the
test required active cooperation of the child, every effort
was made to gain their confidence and stimulate their par-
ticipation by, for example, asking to the teachers to intro-
duce the researchers to the child earlier and stay a while to
adapt and to the child to feel more comfortable.

The program Statistical Package for the Social
Sciences (SPSS) was used to analyze the data. Initially,
a frequency distribution analysis of several variables was
used, and we then conducted a comparative study between
the variables and the condition of suspected delay in de-
velopment, using the Chi-square test for this analysis. All
analyses were considered significant when p values < 0.05.

B RESULTS

The sample totalled 319 children: 141 female and
178 male. Most children lived in families that receive
from 1 to 3 minimum wages, with the parents’ having pri-
mary responsibility for the income and given that more
than half of them received some social benefit, usually
in the form of financial assistance paid by the Programa
Bolsa Familia (PBF). Regarding the characteristics of the
parents, most were married and own a home. In general,
the mothers were within the age range of 20 years, with 12
years or more of study, performing some sort of regular
job, while among the parents, men were predominately
age 30 years or more, with 9 to 11 years of study, and
performing informal job. In the sample, it was observed
that 65.83% of families lived in homes with three or more
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rooms, inhabited by two to five residents (74.92%). It was
pointed out that slightly over half of families inhabited
masonry houses (59.56%), with a significant percentage
of people residing in households of mixed wood. With
regard to housing conditions, most of the family homes
featured running water (86.62%), with its own bathroom
(79.94%), regular electric power connection (80.25%) and
regular garbage collection (97.5%).

It was observed that a large part of the popu-
lation studied was not born of a planned pregnancy,
with this characteristic representing 70.53% of the total
group. However, prenatal care was successfully accom-
plished by 96.23% of women. In the aspect of gestational
age there was a predominance of children born to term
(87.47%), with 12.53% of children born pre-term. As re-
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gards to the type of childbirth, most children were born by
caesarean delivery (53.92%). In relation to the consump-
tion of substances, most mothers mentioned that they did
not consume any substance (alcohol, tobacco, abortion
drug) during pregnancy (86.2%).

Among families evaluated, 87 were classified with-
in the poverty level (27.27%), 132 families in low level
lower (41.38%), and over 100 families in the low level
higher (31.35%), as shown in the graph in Figure 1. The
calculated average stood at 44 points and sets of 45 points,
with a standard deviation of 4.54 points.

Table 1 shows the results of the DDST Il scores
of children in the study. It is observed that 77.74% pre-
sented a suspected developmental delay and only 22.26%
presented a score compatible with the status of normality.
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Figure 1: Graphic score of urban poverty level in the evaluated families

Table 1: Development score according to DSDT Il of children from ECEU of Belém, Para, Brazil, 2013

Score Quantity %
Normal 71 22.26
Delay suspicion 248 77.74
Total 319 100

The results indicated a significant correlation
(p 0.003*) between poverty level and the develop-

mental condition of children, as can be seen in Table
2. The following variables showed significant associa-

Table 2: Association between urban poverty level of children who participated in the study (N = 319) and

results of the Denver Il Screening Development Test. Bel

ém, Par4, Brasil, 2013.

Urban Poverty Level LOLEIREEEG

y Normal Delay Suspicion Total P value
Misery 11 76 87
Low causality 27 105 132 0.003*
Higher causality Superior 33 67 100
Total 71 248 319
*p<0.01 *p<0.05
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tion with suspected delay in NPMD in bivariate anal- of the child (0.039%), planning of pregnancy (0.007%)
ysis: paternal schooling (0.000**), primary caregiver (Table 3).

Table 3: Association between socio-economical conditions and familiar demographic features of children from
the study (N = 319) and the Denver Development Screening Test Il Results. Belém, Para, Brazil, 2013

Variable Normal Delay Suspicion p-value
Familiar income in minimum wage
< than 1 wage 21 77 0.972
1 to 3 wages a7 161
> than 3 wages 3 10
Bolsa familia
Yes 41 142 0.942
No 30 106
Maternal age
<19 years 0 10
20 to 29 years 43 157 0.065
> 30 years 25 79
No information 3 2
Paternal age
<19 years 0 1
20 to 29 years 24 89 0.904
>30 years 36 116
No information 11 41
Maternal Schooling
0 to 8 years of study 17 59
9 to 11 years of study 22 90 0.667
12 years or more 31 98
No information 1 1
Paternal schooling
0 to 8 years of study 6 77
9 to 11 years of study 26 69 0.000**
12 years or more 31 62
No information 8 40
Maternal Occupation
Informal job 19 85
Regular job 32 87 0.314
Does not work 19 75
Paternal Occupation
Informal job 32 132
Regular job 22 64 0.008**
Does not work 10 10
No information 7 42
Principal caregivers of the child
Only father or only mother 51 180
Both parents 6 14 0.039*
Parents and others 7 8
Others 7 46

Table 4: Association between factors related to gestational history and features of the birth of the children in
the study (N = 319) and the results of the Denver Il Development Screening Test. Belém, Para, Brazil, 2013

Variable Normal Delay Suspicion p-value
Sex
Female 34 144 0.128
Male 37 104
Planned Pregnancy
Yes 30 64 0.007*
No 41 184
Use of substances during pregnancy (alcohol, cigarettes, abortives, etc.)
Used 1 substance 62 213
Used 2 or more substances 4 23 0.501
Did not used 5 12
Prenatal
Yes 70 237
No 1 9 0.474
No information 0 2
Birth type
Normal (home) 0 4
Normal (hospital) 26 115 0.219
Caesarean 45 127
No information 0 2
Gestational age
Pre-term 64 215 0.439
In term 7 33
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H DISCUSSION

Analysis of the results showed that a significant
part proportion of the three-year-olds showed results in-
dicative of a suspected delay in this population. Howev-
er, in this study, the percentage of children who presented
with this condition proved to be superior when compared
to those who represent this condition in the population,
according to under file screens made in the country over
the last 15 years.

Among Brazilian studies that used a similar re-
search procedure and presented results that most closely
match those reported in this study is one that was con-
ducted by Caon and Ries* that pointed out the existence
of 86.2% of children with questionable performance; that
is, with suspected delays in development. In this sense, it
calls attention to the fact that the results obtained in this
study differ from most Brazilian studies done thus far to
assess the development of children through the DDST
11.2% In some Brazilian research studies,”*° approximately
40% to 46% of children presented development that was
assessed as at risk and/or suspected of delay, but most re-
search reveals a percentage close to the 20% range.'*?°

Among possible explanations for this variation
could be the particular characteristics of the study popula-
tion in Belém, Para, Brazil. In this study, the selection of
the sample involved children belonging to public and mu-
nicipal services networks, which are generally comprised
of children from lower-income families and living in un-
favourable socio-economic conditions; therefore, presum-
ably, these children are under the effects of poverty, which
brings with it limitations to insuring their proper develop-
ment. According to information collected by the coordi-
nators of the ECEU visited throughout the research, there
is an extensive waiting list for schoolchildren, as well as
a wait period of effectuation of registration. Faced with
the impossibility of ECEU meeting this growing demand,
a selection of children is usually made at the beginning of
the year to fill the vacancies.

These children are selected by teachers from infor-
mation gathered based on visits made to the home where
they live with their responsible. From what was discov-
ered, the ECEU uses the degree of social vulnerability
presented by their families as a criterion for the selection
of children for admission, which includes consideration of
socioeconomic factors (especially the income of the pri-
mary caregivers) and other situations that tend to increase
the chance of being exposed to any form of violence or
negligence (use of alcohol and other drugs, history of
mental disorder, etc.).

Teachers and coordinators of the ECEU admit that
families with very low incomes generally have a higher
likelihood of neglecting basic care in terms of the health
and education of their children, since they have several
layers of difficulty, such as offering proper nutrition in the
first three years of a child’s life, this being a condition of
vulnerability that should receive priority treatment and
be met by the institution whenever possible. From this
perspective, the more precarious the conditions of family
health and the environment in which the child lives (e.g.,
with the absence of basic sanitation and/or drinking wa-
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ter), the more the child may be exposed to disease, and
higher should be the priority given by ECEU in order to
include socially. Likewise, other indicators of social vul-
nerability of the children’s families are usually considered
by ECEU coordination at the time of student selection,
such as parental involvement with illegal substances, fam-
ily violence, and parents or family members serving time
in seclusion.

The school can and should work as a positive and
proactive factor in the protection and promotion of child
development. However, access to services maintained by
the early childhood education policy in these areas can be
given from the preference given to families with a higher
level of social risk, seems to be seen as a measure of pro-
tection important, it is not possible, however, because of
the limits placed by the objectives of this study, check how
much staying in the school environment has represented
or may represent for children new stimuli and opportuni-
ties for growth and learning at the end of the childhood.

According to the child protection legislation, in ex-
ceptional situations registration in an ECEU is achieved
through an explicit request made by juvenile services with
operations in the region. An example of this situation is
the case of a child evaluated in the study: the child was
apparently healthy, but could barely speak, having shown
up on all aspects of development evaluated by DSDT II,
although these were not identified as evidence of physical
or mental limitations or disabilities. The child in question
was attending ECEU a few months prior the evaluation,
having been referred at the time of research by child pro-
tective services. There was information indicating that the
child spent the rest of the day in the company of his moth-
er (who has a mental illness), wandering the streets and
circulating around town, aiming to sell candy and other
goodies.

It is also important to highlight how much is still
unknown about the development of children living off the
country’s East, where axis was held most studies using
DDST I1.2222 |t is assumed that environmental conditions
in which children are being raised in other regions, such
as northern Brazil, can be more damaging to child de-
velopment due to social and regional inequalities which
the country features historically. According to Issler and
Giugliani,*?children, because of their vulnerability, are the
ones suffering the damaging effects of poverty and lack of
education. This position is shared by other authors.?242

In developing countries many children, their par-
ents and caregivers are victims of social inequalities that
limit access to basic goods and services that are essen-
tial to survival and social learning.’® In the present study,
the level of poverty of households showed a statistically
significant association to the outcomes achieved among
children who live and study in different administrative
districts of Belém, corroborating the findings of other in-
vestigations that have applied the DDST II. Such studies
demonstrate that there is an association between socioec-
onomic level predictors’ variables of family and child de-
velopment milestones.56242

The poverty level may cause the child to present
serious health problems, including those associated with
delays in neuropsychomotor development, as they are
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subject to less stimulation and increased exposure to risk
factors. One can therefore assume that there is evidence
that children of low socioeconomic status tend to be con-
tinuously exposed to multiple adverse factors, thereby
constituting a major risk group for delays in develop-
ment. It is also important to mention that not all studies
that explore the relationship between social class and child
development have used the same indicators to mark this
specific condition; some use family income as the princi-
pal — or, sometimes the only — predictor.

In the present study, family income is not a strong
risk factor for developing classified as suspect of de-
lay. Other studies have also shown this result.}*?® Such a
finding can be justified by the fact that the sample intro-
duced relatively homogeneous income levels, with 65%
of the families showing gains of 1 to 3 minimum wages.

In any case, in descriptive terms, it is clear that the
condition of low income is a feature that is presented not
only as predominant in the population studied. This data
is important because, historically, the economic factor has
been associated with (and even limited to) the income of
individuals, families and populations to an extent that says
a lot about the level of access to basic goods and services
for the promotion of development (e.g., food, housing and
sanitation).t- 452425

Child development studies highlight that month-
ly family income produces an effect on the quality of the
conditions that impact directly on the neuropsychomotor
development of the child, such as feeding and basic at-
tention to maternal and child health.*?* Therefore, defi-
ciencies in this variable result in unfavourable situations
within the framework of the child’s health care, in the eco-
logical conditions created by their environment and liv-
ing conditions and their education in more general terms.
These factors can negatively influence biopsychosocial
development, thereby raising the chances of presenting
some kind of shortfall or delay in their neuropsychomotor
development.

One study evaluated two cohorts of children with
12 months of age using the DDST II. In the first cohort,
the poorest children showed twice as many flaws in the
screening test Denver Il as compared to those whose fami-
lies had higher incomes. According to the author, the com-
parison between the results obtained in 2004 and those
obtained in 1993 shows a tendency toward a reduction in
the percentage of children with a suspected developmen-
tal delay. For example, it should be noted that there has
been a reduction of around 29% in situations where chil-
dren of wealthier families were deemed to be at risk for
developmental delay, while among poor households the
prevalence fell to 36% (p < 0.05). However, the study also
showed that when the relative risk among poorer and rich-
er children was calculated, this perspective has decreased
only slightly (from 1.6 to 1.4), indicating a relatively
stable effect of family income on the condition in the 11
years separating the two cohorts.*®

Among the correlations between the variables ana-
lysed and the outcome, an association between schooling
and a suspected delay in development was identified. The
literature shows strong evidence that the higher the edu-
cational level of the parents, the lower the chance that the

- 186 -

J Hum Growth Dev. 2016; 26(2): 181-189

child presented suspected delay in developing.**? Parents
with higher education generally have a more accurate per-
ception of the needs of their children and are more likely
to be able to promote the development expected in given
age group, performing stimuli and proper care for the ac-
quisition of domain coarse and fine motor skills, as well as
language and social-personal development.

The type of occupation of the father was also sta-
tistically correlated with a suspected developmental de-
lay. This result may be in accordance with the hypothesis
that the higher the level of schooling the better the father’s
job may be, thereby promoting greater opportunities and
stimuli for the development of the child. Therefore, while
the education of the mother acts as a protective factor for
the development of the child, the father’s education may
also have a similar effect.*

In the present study, maternal schooling showed no
association with the condition of the NPMD, a finding ob-
served in other work.?® Studies have shown that the level
of maternal education involves a situation of vulnerabil-
ity for children in early childhood, revealing an impor-
tant association between this variable and development
de|ays_17,19,25

In fact, the educational level of the parents is a
predictive factor of development, since the length of time
studying is closely related to cognitive skills that parents
use to stimulate their children. It is understood that the
educational level of the parents increases the chances of
their children’s schooling, conditions the practices of care
and the ecological environment in which the child lives,
thereby expanding physical and sociocultural experiences
for these children, encouraging their best overall devel-
opment.

In this study, the variable “primary caregiver”
showed a significant association with respect to the devel-
opment of the child. Neuropsychomotor development in
children invariably takes place in a context that is subject
to interference from different factors that are considered
by the experts as positive or negative, as far as they play a
decisive role on the processes of maturation and learning
of the child. Among these, the mother/child or caregiver/
child relationship may be mentioned.>?®

Therefore, consensus is the importance of moth-
er-child interaction for the cognitive and motor develop-
ment of the child and the mother, in general, who can play
with relative ease the subtle signs of children and respond
appropriately to them, being that children who has less
time with her mother showed a higher frequency of stat-
ic balance deficit when compared to those who remained
longer with this caregiver, suggesting that maternal pres-
ence can act as a protective factor for acquisition of such
motor skill*2,

In this study, in relation to the sex of the children,
it was possible to perceive that there was no significant
difference regarding the overall result of the DDST II. Ap-
proximate results were also recorded in previous studies
that used the same instrument.**** However, similar studies
have found sex interference in the performance of children
submitted to DDST |1, demonstrating that there tends to be
a correlation between the sex of the child and the variable
that designates the outcome stated by evaluation of devel-
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opmental areas.? This fact can be linked to the expectations
that society has today in relation to different skills/ways of
being of boys and girls, as well as the fact they develop fast-
er than they do with regard to physical maturity?.

Bl CONCLUSION

In the sample, it was observed that the children
showed a high prevalence of suspect performance late in
development, when evaluated by the DDST II. The results
build a frame that must be analysed with concern. It points
to the need for the establishment of a surveillance system
capable of detecting the development risk groups among
children who attend the ECEU located in different admin-
istrative districts of the city of Belém, Para, Brazil, and
contribute to the formulation of effective measures for the
prevention and correction of deficits and outstanding is-
sues in the various areas of development.

This type of study and, therefore, the discussion of
its main results, is a necessary and essential measure that
aims to contribute to the systematic evaluation of public
policies directed at the education and health of children
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in the town of Belém, Pard, Brazil and in other urban con-
texts. In addition, it supports and guides strategies for
monitoring and surveillance programs in the development
of a multidisciplinary team. It is recommended that new
longitudinal studies be done using a larger sample, and
that may involve children in other age groups, in order
to obtain more consistent results and inconclusive in this
respect to the understanding of the complex ecology of its
development.

Other assessment tools can also be used to evaluate
the ecological characteristics of environments such as the
family and the ECEU, as well as to investigate concep-
tions of caregivers and care practices that are expected to
influence the development of the child. It is understood
that this is the condition required to propose interventions
with more effective results in the field of health promotion
and education in early childhood.
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\
Resumo

Introducdo: O desenvolvimento infantil € considerado uma sequéncia de mudangcas no comporta-
mento e processos subjacentes, sendo influenciado por fatores bioldégicos e ambientais. A triagem e o
acompanhamento do desenvolvimento neuropsicomotor (DNPM) tém se revelado como procedimen-
tos eficientes na identificagédo precoce das diferentes afec¢des na infancia.

Objetivo: Este estudo teve como objetivo relacionar o estado do desenvolvimento neuropsicomotor de
criancas, na faixa etaria de 36 a 48 meses, que frequentavam Unidades de Educacéao Infantil (UEI) do
municipio de Belém, com determinadas caracteristicas pessoais e variaveis do seu ambiente ecoldgico.

Método: Foram aplicados os seguintes instrumentos: Questionario das Caracteristicas Biopsicossoci-
ais da Crianga, o Instrumento de medicao do Nivel de Pobreza Urbana, e por fim, o Teste de Triagem
do Desenvolvimento Denver Il. Resultado: O estudo revelou que das 319 criancas avaliadas, 77,74%
apresentaram desenvolvimento suspeito de atraso. As variaveis que apresentaram relacdo estatistica-
mente significativa foram escolaridade paterna (p < 0,001**), principal cuidador da crianca (p=0,039%),
planejamento da gravidez (p = 0,007*). Quanto ao instrumento de medi¢ao do nivel de pobreza urba-
na, a pontuagdo variou de 28 a 52 pontos, e apresentou relagéo estatisticamente significativa com o
desfecho (0,003*).

Concluséo: A alta prevaléncia da condi¢cdo de suspeita de atraso no desenvolvimento entre as cri-
ancas pesquisadas alerta para a influéncia de fatores socioeconémicos relativos a condi¢ao da familia
e do municipio em que moram no crescimento e desenvolvimento infantil, e aponta a necessidade de
introduzir programas de estimulagéo precoce.

Palavras-chave: desenvolvimento infantil, teste Denver Il, nivel de pobreza urbana.
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