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Objective  Association between home environment and the behavioral and neurocognitive development of children from a community
childcare center for low-income families was examined (aged 6 to 12 years, n=155).

Methods The parents performed a questionnaire on home environment (K-HOME-Q) to assess home environment including parent-
ing attitude and the Child Behavior Checklist (K-CBCL). The children performed the Wechsler Intelligence (IQ) Scale, Stroop interfer-
ence test (Stroop), word fluency test (WF), and design fluency test (DF) to assess their neurocognitive development.

Results ‘Nurturing of Development’ and ‘Variety of Language Interaction’ scores from the K-HOME-Q, were inversely associated
with total behavior problems, externalization, rule-breaking, and aggressive behavior subscales of K-CBCL, and ‘Emotional atmosphere’
and “Tolerance toward the child’ scores showed inverse associations with the total behavior problems, rule-breaking, aggressive behavior,
and withdrawn/depressed subscales. Despite economic hardship, the mean scores of the neurocognitive tests were comparable to the av-
erage level of Korean childrens normative sample. However, ‘Nurturing of Development and ‘Tolerance toward the Child’ score of K-
HOME-Q were associated with better executive function (IQ, WE DF).

Conclusion These results suggest that parental stimulation of development and tolerant parenting attitude may offer protection
against the negative effects of suboptimal economic environment on children’s behavior and neurocognitive development.
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INTRODUCTION

It has been widely recognized that economic hardship has a
negative impact on childrens development.” Children from
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economically deprived families exhibit behavioral and emo-
tional problems more often than children from families with
adequate economic resources.’ Studies have also shown as-
sociations between low income and the behavior and emo-
tional well-being of children as young as 3 to 5 years of age.*
Childhood socioeconomic circumstances are also associated
with long-term effects in adulthood including physical and
mental health.>*¢ Part of the problems caused by the children
in economically deprived environment is mediated by diffi-
culties in parental emotional well-being and decreased parent-
ing skills.® Children are heavily dependent on their parents
and home life as the foundation for later development.” The
quality of parenting practices and the overall home environ-
ment plays major roles in individuals’ cognitive and non-cog-
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nitive development at the different developmental stages."®

There are several hypotheses regarding how parenting me-
diates the development of behavior and executive function
in children. The child’s temperament, ethnicity, and cultural
differences modulate the effects of parenting behavior on a
child’s development.” Biological mechanisms implicate the
involvement of the hypothalamus-pituitary-adrenal axis."
Executive functions are higher order processes, such as inhib-
itory control and cognitive flexibility, that enable individuals
to display goal-directed actions and adaptive responses to sit-
uations." The brain circuits related to these higher executive
functions develop in early to late childhood and may result in
behavioral control abilities or difficulties.

Not all economically deprived homes share the same gen-
eral attributes. The degree and nature of the risk of particular
developmental problems vary from home to home. It is cru-
cial to specifically identify the particular risk for a given de-
velopmental problem and to plan preventive or ameliorative
strategies.'” Previous studies have shown that what parents
and care-takers do with their young children makes a real
difference to the children’s development and is more impor-
tant than the parent’s socio-economic status or educational
level. It has also been suggested that parental attitudes and
behavior, particularly parents’ involvement in home learning
activities, can be critical to childrens achievement and can
overcome the influences of other family members and other
aspects of the home environment.”

In this study, our aim was to explore the association be-
tween home environmental factors including parenting atti-
tude and the behavioral problems and executive functions in
economically disadvantaged children aged 6 to 12 years.
These children came from economically deprived families
whose physical environment may not reach the national aver-
age. We questioned parents on the home environment includ-
ing their parenting attitude, and physical environment. Behav-
ioral neurocognitive tests were administered to the children to
assess their executive function abilities.

METHODS

Participants

The participants were recruited from a community child
center. The community child center in Korea was established
to provide after-school child welfare services to children who
qualify for social security, near-poverty group, and those who
got a recommendation of organization which had a public
confidence among can prove a family income of lower than
70% of the national average.

A total of 155 participants from community child centers
in Seoul and Ulsan were enrolled in this study. The study pro-
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tocol was approved by the Institutional Review Board of SMG-
SNU Boramae Medical Center (IRB No. 26-2014-41), and all
study participants provided written informed consent at en-
rollment. The Children were administered the Korean
Wechsler Intelligence Scale for Children-Third Edition (K-
WISC-III; n=149), the Stroop interference test (n=142), a
word fluency test (n=142) and a design fluency test (n=152).
Their mothers completed the Korean version of the Child Be-
havior Checklist (K-CBCL; n=149) and answered a Korean
questionnaire of parenting attitude and home environment
developed from Home Observation for Measurement of the
Environment (K-HOME-Q, n=129) by Jang."*

Measures

Parental Questionnaire of Home Observation for
Measurement of the Environment (K-HOME-Q)

Home Observation for Measurement of the Environment
(HOME)" is an interview of parenting attitude and home en-
vironment performed by a rater. HOME is designed to mea-
sure the quality and extent of stimulation available to a child
in the home environment. Both interaction with the parent
and the physical environment are assessed by direct observa-
tion." In this study, we administered an 87-item parental
questionnaire developed from HOME (K-HOME-Q) by
Jang'"* (Cronbachs alpha=0.859); to measure diverse variables
associated with parenting behaviors and home environment.
The questionnaire was performed by the parents examined
the following nine factors; 1) Living Environment Stability, 2)
Nurturing of Development, 3) Variety of Language Stimula-
tion, 4) Tolerance toward the Child, 5) Emotional Atmo-
sphere, 6) Nurturing of Independence, 7) Variety of Experi-
ences, 8) Physical Living Environment, and 9) Variety of
Learning Materials.

Assessment of behavior: Korean Child Behavior
Checklist (K-CBCL)

The Korean version of the Child Behavior Checklist'*'®
was used to assess externalizing and internalizing behavioral
problems. This checklist consists of 120 questions about the
child’s behavior. Parents rate how often their children exhibit
each type of behavior on 3-point scale (O=not true, 1=some-
what or sometimes true, 2=very true or often true). The three
categories of the Behavior problem scale (Total Behavior Prob-
lems Scale, Externalization Scale and Internalization Scale)
and the nine Behavior problem syndrome subscales (Rule-
Breaking Behavior, Aggressive Behavior, Anxious/Depressed,
Withdrawn/Depressed, Somatic Complaints, Social Problems,
Thought Problems, Attention Problems, and Other Problems)
were used for analysis.
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Assessment of neuropsychological development

The Korean Wechsler Intelligence Scale for Children-Third
Edition,"'® was used to assess general intelligence. Neuro-
psychological tests" including the Stroop test, a word fluen-
cy test and a design fluency test were used to assess executive
function.

Stroop test

The Stroop test is well known as a measure of selective at-
tention and cognitive control. There are many versions of
the Stroop test. This study used the Stroop test developed by
Kim,"” which has been standardized for children and adoles-
cents in South Korea. It consists of three trials. In the first tri-
al, called the “simple task;” the subject must say the names of
the colors of dots printed in colored ink (e.g., blue, red, yel-
low, black). In the second trial, called the “middle task;” the
subject must read words (e.g., when, what, come, go) printed
in colored ink. In the final trial, called the “interference task;”
the subject must say the word’s color instead of the word it-
self, which is the name of a color other than the one in which
it is printed. This test is scored according to response time.
The standard score for the interference task was used in our
analysis.

Word fluency test

The word fluency test was developed to assess executive
functions such as conceptual mental flexibility, switch re-
sponse sets and self-monitoring.”**" This study used a pho-
nemic word fluency test that was standardized for Korean
children and adolescents by Kim."* The subject was asked to
say as many words as possible beginning with a given letter
of the Korean alphabet within 60 seconds. Three letters (two
consonants and one vowel) were used for this test. This test
was scored according to the total number of correct respons-
es. The standard score of the test was used in our analysis.

Design fluency test

The design fluency test was developed to assess nonverbal
mental flexibility as a counterpart of the word fluency test.*
This study used the design fluency test developed by Kim,"
which has been standardized for children and adolescents in
South Korea. This test consists of three parts. Each part in-
cludes 35 matrices (5X7), with five dot-arrangements. The
five dot arrangements were slightly different in each part. For
each part, the subject was asked to draw as many different fig-
ures as possible within 60 seconds by connecting any number
of five dots using straight lines. This test was scored by the to-
tal number of correct responses. The standard score of the test
was used in our analysis.
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Statistical analysis

All statistical analyses were performed using SPSS 19.0 for
Windows (IBM Corp., Armonk, NY, USA). The characteris-
tics of the study subjects with respect to Questionnaire of the
home environment where the children are living scores were
analyzed using > tests for categorical variables and t-tests
for continuous variables. The following key covariates were
used in this study: paternal education, family income and
residential area. Generalized linear relationships (GLM) were
modeled using the K-CBCL standard score, the K-WISC-III
full-scale intelligence quotient, the Stroop interference test
standard score and the word/design fluency test raw and stan-
dard scores as the outcome variables and the Questionnaire of
the home environment scores as the predictor variables. Both
the K-CBCL standard scores and the Questionnaire of the
home environment scores were used as continuous variables.

RESULTS

Participant characteristics

The gender and geographical distribution of the 155 sub-
jects included in the analysis was as follows: male (n=78,
50.3%), female (n=77, 49.7%), Seoul (n=94, 60.6%); and Ul-
san (n=61, 39.4%). The participants’ demographic data are
provided in Table 1. The meantstandard deviation of the
Stroop interference test standard score, the word fluency
standard score and the design fluency standard score were
9.8913.32, 9.23£3.09, and 9.31£3.37, respectively. There
were no statistically significant differences between the 149
families included in the analysis and the 6 families who were
excluded from the analysis of the children’s behavioral and
neuropsychological developmental evaluation because of a
lack of one of the survey items. There were significant differ-
ences between those who were included and those who were
excluded from the study with respect to residential area (y’=
4.570, df=1, p<0.046), family income (y*=94.357, df=4, p<
0.001), and paternal education (y*=50.188, df=3, p<0.001),
but there were no significant differences in the gender of their

children.

The Home Environment (K-HOME-Q) items
endorsement frequency

The items most often endorsed by the Korean care takers
about the home environment using K-HOME-Q, were Rea-
sons explained before punishment (95.3%)’ and ‘Child choos-
es his/her own clothes (92.2%). A total of 91.5% of the moth-
ers reported that they ‘Introduce the child to visiting guests’
and 87.6% of the mothers said they ‘Check on the child when
the child is in another room’ (Table 2). A total of 68.8% of
the parents reported that they ‘Display the child’s drawings



Table 1. Demographic characteristics of the children (N=155)
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Demographics N (%) Neurocognitive assessment Mean+SD
Sex K-CBCL standard score (N=122)
Male 78 (50.3) Total behavior problems 52.23+10.03
Female 77 (49.7) Externalization 52.611+9.19
Income per year Rule-breaking behavior 54.39+5.45
>$2,000 15 (9.6) Aggressive behavior 55.35+6.52
$1,200-$2,000 63 (40.6) Internalization 51.00+10.15
<$1,200 55(35.5) Anxious/depressed 54.0415.80
Unknown 22(14.2) Withdrawn/depressed 54.4616.68
Residential area Somatic complaint 54.40+6.75
Seoul 94 (60.6) Social problems 56.161+6.98
Ulsan 61(39.4) K-WISC-III (N=149)
Paternal education FSIQ 96.96+18.50
<Middle school 15(9.7) Stroop test (N=142)
<High school 76 (49.0) Interference test standard score 9.89+3.32
=>University 26 (16.8) Fluency test (N=142)
Unknown 38 (24.5) Word fluency standard score 9.23+3.09
Design fluency standard score 9.31£3.37

K-CBCL: Korea-Child Behavior Checklist, K-WISC-III: Korea-Wechsler Intelligence Scale for Children-III, FSIQ: Full Scale Intelligence

Quotient

and art work at home’ and that there are ‘Safe play environ-
ments outside the home’ Only 54.3% of the parents reported
that the ‘Child has his/her own room’

The Home Environment (K-HOME-Q) and Korean
Child Behavior Checklist (K-CBCL)

In GLM analysis, ‘Nurturing of Development’ was in-
versely associated with the total behavior problems standard
score (f=-1.763, p=0.001), the externalization standard score
(B=-1.729, p=0.001), rule-breaking behavior (f=-0.617,
p=0.049), aggressive behavior (f=-0.984, p=0.006) and so-
cial problems (B=-0.869, p=0.026) after adjusting for pater-
nal education, family income, and residential area. “Variety
of Language Interactions’ was inversely associated with the
total behavior problems standard score (B=-1.128, p=0.027),
the externalization standard score (f=-1.298, p=0.005), rule-
breaking behavior (f=-0.896, p=0.001) and aggressive be-
havior (B=-0.861, p=0.007) (Table 3).

“Tolerance toward the Child’ was inversely associated with
the total behavior problems standard score (=-1.440, p=
0.033), the externalization standard score (f=-1.468, p=0.018),
rule-breaking behavior (f=-0.885, p=0.022), aggressive be-
havior (B=-0.974, p=0.024) and withdrawn/depressed (=
-1.363, p=0.002). ‘Emotional Atmosphere’ showed an in-
verse association with the total behavior problems standard
score (B=-0.694, p=0.045), rule-breaking behavior ($=-0.389,
p=0.045), aggressive behavior (=-0.590, p=0.008), with-

drawn/depressed (B=-0.647, p=0.005) (Table 4) and thought
problems (B=-0.500, p=0.017). ‘Nurturing of Independence’
showed an inverse association with the total behavior prob-
lems standard score (B=-1.615, p=0.018), the externalizing
problems standard score (B=-1.467, p=0.020), withdrawn/
depressed (B=-0.948, p=0.039), thought problems (=-1.008,
p=0.014) and other problems (B=-0.999, p=0.042). ‘Variety
of Learning Materials’ was inversely associated with social
problems (B=-0.805, p=0.039). ‘Variety of experience and
Physical living environment” showed no association with the
K-CBCL standard score subscales.

The Home Environment (K-HOME-Q) and
Neuropsychological Development

In the GLM analysis, ‘Living Environment Stability’ was as-
sociated with the word fluency test standard score ($=0.528,
p=0.027), and ‘Nurturing of Development” was associated
with the K-WISC-IIT FSIQ score (f=2.138, p=0.029), the raw
score (B=1.005, p=0.008) and standard score ($=0.429, p=
0.014) of the word fluency test, the standard score ($=0.388,
p=0.048) of the design fluency test and the standard score (B=
0.437, p=0.023) (Table 5) of the Stroop interference test. “Tol-
erance toward the Child’ showed a positive association with
the K-WISC-III FSIQ score ($=2.690, p=0.022), the raw score
(B=1.387, p=0.004) and standard score ($=0.477, p=0.027) of
the word fluency test and the raw score (B=1.653, p=0.049)
and the standard score ($=0.533, p=0.027) of the design flu-
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Table 2 .The Home Environment (K-HOME-Q) items endorsement frequency (N=129)

Item description Endorsed %
Living environment stability
Child has regular time schedules 107 82.9
Child has meals with family at least once a day 88 68.2
Child spends 1-2 hours or more with father (>4 times week) 60 46.5
Child has moved more than twice during the past year 11 85
Nurturing of development
Parent recommend educational TV programs 90 69.8
Child is encouraged to learn to tell time 89 69.0
Child is encouraged to learn multiplication and division 87 67.4
Child encouraged to learn skating or swimming 60 46.9
Variety of language interaction
Child has conversations with family during meals 106 82.2
Parent uses warm tone of voice with the child 101 80.2
Parent has a pet name/endearment for the child 87 67.4
Child has conversations with parents every day 86 67.2
Tolerance towards the child
Child is allowed to keep his/her own things 111 86.0
Child is given help when frustrated during a task 107 82.9
Child is allowed to play with water or dirt 103 79.8
Child is reprimanded when he/she spills food or water 61 473
Nurturing of independence
Parent usually introduces the child to visiting guests 118 91.5
Parent checks on the child when the child is in another room 113 87.6
Parent hugs the child once or twice everyday 102 79.1
Mother praises the child’s behavior frequently 95 73.6
Emotional atmosphere
Parent explains the reason before punishment 123 95.3
Child is allowed to choose what to wear 119 92.2
Child is allowed to make his/her choices when shopping 115 89.8
Child is expected to follow certain sets of rules 108 83.7
Variety of experience
Child is taken to out to eat 2—3 times a week 91 70.5
Child goes to grocery shopping with the parents more than once a week 84 66.1
Parent has taken the child to the movies or the theater in the past year 72 55.8
Parent has taken the child to a museum or exhibitions in the past year 54 419
Physical living environment
Child’s room is relatively clean 96 74.4
Child’s drawings and art work are displayed at home 88 68.8
Safe play environment outside the home 88 68.8
Child has his/her own room 70 54.3
Variety of learning materials
Child has at least 20 children’s books (other than textbooks) 112 86.8
Child has riding toys (bicycle, roller skates etc.) 95 73.6
Child has a real musical instrument 88 68.2
Child has blocks or similar building toys 78 60.5
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-0.256-0.211

-1.136-1.109 0.255 0.030-0.480* 0.108 -0.099-0.315 -0.022

-0.013

Variety of experience

-0.506-2.207 0.166 -0.110-0.442 0.229 -0.017-0.475 0.167 -0.116-0.449

0.850

Physical living environment

-0.039-0.731

0.346

0.329 -0.020-0.677

0.037-0.787*

0.412

-1139-2.759

0.810

Variety of learning materials

*p<0.05, **p<0.01, tadjusted for paternal education, family income, residential area. IQ: intelligence, CI: confidence interval

ency test. ‘Variety of Experiences’ was associated with the
standard score ($=0.255, p=0.027) of the Stroop interference
test. ‘Physical Living Environment’ was associated with the raw
score ($=0.688, p=0.018) of the word fluency test and ‘Variety
of Learning Materials’ was associated with the standard score
(B=0.412, p=0.031) of the Stroop interference test.

DISCUSSION

In this study, we explored the association between home
environment including parenting attitude, and the behav-
ioral and neurocognitive development of children from eco-
nomically disadvantaged families. The participants in this
study were recruited from community child centers, which
provide after-school child welfare services to children from
families who qualify for social security or can prove similar
economic disadvantage. The items endorsed by the care-
takers reflected some of these economic difficulties. For ex-
ample, only about half of the parents reported that there were
‘Safe play environments outside the home (68.8%); “The child
has his/her own room (54.3%); and that “They had taken
their children to a movie or the theater during the past year
(55.8%). However, the items most often endorsed were ‘Rea-
sons were explained before punishment (95.3%)’ and “The
child chooses his/her own clothes (92.2%)’ Majority of the
families reported that” the child had conversations with the
family during meal time (82%)), ‘children were introduced to
visiting guests (91.5%)’ and that ‘children were checked on
when the children were in another room (87.6%)’ The en-
dorsement of these and other items show that most of the
parents tried to nurture their childrens independence and
also tried to create a supportive emotional atmosphere despite
economic hardships.

In this study, we found that the ‘Nurturing of Develop-
ment” and ‘Variety of Language Interaction’ scores were in-
versely associated with the total behavior, externalization,
rule-breaking, and aggressive behavior subscales of the K-
CBCL. ‘Emotional Atmosphere’ showed an inverse associa-
tion with the total behavior problems, rule-breaking, aggres-
sive behavior, withdrawn/depressed and thought problems
subscales of the K-CBCL. “Tolerance toward the Child’ was
also inversely associated with the total behavior problems,
externalization, rule-breaking, aggressive behavior subscales
of the K-CBCL. Interestingly, ‘Variety of Experiences, ‘Vari-
ety of Learning Materials’ and ‘Physical Living Environment’
showed no association with the K-CBCL externalization or
the internalization subscales.

Positive parental interactions have been reported to foster
sustained growth in inhibitory control and cognitive flexi-
bility,” which all contribute to mitigating externalizing and



aggressive behavior. Sensitive care-taking was reported to pro-
mote the internalization of regulatory functions in a child,”
which may be important in the suppression of externalization
and rule-breaking behaviors. Another study reported that lack
of parental warmth and parental hostility were the most pre-
dictive of behavioral problems.” These findings are in line
with previous findings that expressions of anger and annoy-
ance, physical punishment and intrusiveness have the most
significant impact on a child’s externalizing behaviors.**** A
more supportive presence, higher positive regard, and lower
hostility from the parents were also associated with less ex-
ternalization and aggressive behavior in their children.*?
Furthermore, a study on adopted children showed that the
home environment was associated with hyperactive/impul-
sive symptoms in both children with attention-deficit hyper-
activity (ADHD) and their non-ADHD siblings.”

It is difficult to determine the precise relationship between
socio-economic status and mental health problems, includ-
ing behavioral problems in children. Substantial reports indi-
cate that children from low-income families more often man-
ifest symptoms of psychiatric disturbances, maladaptive social
functioning and poor cognitive performances compared with
children from more affluent circumstances.” The interactive
influences of various genetic and epigenetic susceptibilities
modulate the environmental influences of parenting attitude
and behavior, and future studies that investigate these inter-
actions among various factors in relation to the development
of a model of the emergence of developmental psychopathol-
ogy are warranted.

The results of this study also show that mean scores of the
FSIQ and most of neurocognitive tests given to the subjects
were comparable to the average level of a Korean normative
sample,' despite the economic circumstances. However, we
observed that parental ‘Nurturing of Development” and ‘Tol-
erance toward the Child’ were associated with higher IQ scores
and better executive function as measured by the standard
scores of the Stroop interference task, the word fluency test
and the design fluency test. This result suggests that econom-
ic disability by itself has less effect on the cognitive develop-
ment children compared to positive parental interactions.
The executive function and social development of children
are strongly linked to factors in the home environment,”**
especially Parental Warmth, Learning Stimulation, Access to
Reading, and Outings/Activities subscales measured by the
HOME, had significant associations with children’s cognitive
outcomes.” Reports have also shown that parental stimula-
tion of a child’s learning mitigated the effects of prenatal smok-
ing exposure on the child’s executive function development,*
suggesting indirect mediating effect of parenting on children’s
cognitive development.

DE Jung et al.

The results of this study show that parental sensitivity and
stimulation, rather than physical environment e.g. learning ma-
terials, are associated with behavioral and neurocognitive de-
velopment, suggesting that parental stimulation of development
and tolerant parenting attitude, may offer protection against
the negative effects of suboptimal economic environment on
children’s behavioral and neurocognitive development.
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