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Background: Sustained withdrawal behavior is an obstacle for child development.

The present study aimed to preliminarily evaluate the prevalence of social withdrawal

tendency in young Chinese children using the Alarm Distress Baby Scale (ADBB) and

describe the characteristics of socially withdrawn children.

Method: This was a cross-sectional analysis as part of a prospective cohort study.

A total of 114 children aged 3–24 months were included. The following instruments

were administered: the Chinese version of ADBB, the Ages and Stages Questionnaire

(ASQ-3), the Ages and Stages Questionnaire: Social-Emotional (ASQ:SE), and the

Infant Temperamental Questionnaire. The tendency of social withdrawal in children was

assessed using the ADBB. Social withdrawal was defined as an ADBB score of 5 or

above. Student’s t-test, χ
2 test, and Fisher’s exact test were performed to identify the

differences in maternal and child characteristics between the children with and without

social withdrawal. Age-specific indicators of development in these two groups were

also presented.

Results: About 16.7% of the children were socially withdrawn. Compared with those

without social withdrawal, children with social withdrawal were older and had higher

proportions of boys (68.4 vs. 42.1%) and social-emotional development delay (63.2 vs.

0%). In age-specific analyses, social-emotional development was poorer in children with

social withdrawal across all age groups from 3 to 24 months.

Conclusion: Assessed by the ADBB, the prevalence of social withdrawal tendency

in young Chinese children was similar to that reported in the European population;

children with social withdrawal tended to have poorer social-emotional development.

Further research with larger sample sizes is needed to validate the scale and confirm

these findings.
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INTRODUCTION

The social withdrawal behavior of young children is characterized
by less positive behaviors, such as avoiding eye contact, smiling,
cooing, or negative behaviors, such as self-stimulation (1). Short-
time social withdrawal behavior is a normal feature of children’s
behavior in parent-child interaction, as it provides a way for
children to regulate the interaction. However, persistent social
withdrawal is considered a defensive mechanism observed when
a child is faced with a lack of synchronization within the parent-
infant interaction or a lack of repair process frommismatches (2).

The Alarm Distress Baby scale (ADBB) was developed in
2001 by Guedeney et al. and is widely used as the screening
tool for social withdrawal in children aged 2–24 months (1).
Children with an ADBB score of 5 or above are considered
socially withdrawn, accounting for around 13–20% in European
countries (3, 4). Evidence has shown that social withdrawal in
infancy is associated with a range of developmental difficulties
in later life. Children with social withdrawal behavior have a
higher risk of late talking in a French birth cohort study (4).
Another study also shows that social withdrawal at 12 months
of age can predict behavioral, emotional, and social difficulties
at late preschool age (5). To investigate the relationship between
infant social withdrawal and later developmental outcomes, such
as intelligence quotient (IQ), Guedeney et al. conducted a study
based on the EDEN mother-child cohort. Social withdrawal was
assessed by trained nurses using the ADBB at the age of 1 year;
IQ was tested using Wechsler Preschool and Primary Scale of
Intelligence – III at 5–6 years of age. Compared to children
with an ADBB score < 5, those with a score ≥ 5 at age 1
year had significantly lower IQ at age 5–6 years (6). Sustained
social withdrawal behavior may be linked with parent-infant
relationship disorders, as seen in caregivers with depressive and
anxiety disorders, or with processing difficulties of the child (e.g.,
mental retardation of genetic or perinatal causes, autism, and
regulatory disorders) (7, 8).

The Chinese version of the Child Social Preference Scale is
used for assessing the shyness and socio-emotional functioning
of preschool children at age 3–5 years in China (9). The Ages
& Stages Questionnaires: Social-Emotional (ASQ:SE), adapted
into China in 2017 by Bian et al. (10), are caregiver-completed
questionnaires that evaluate the development of children’s socio-
emotional functioning. Studies of children in urban China have
also found that the withdrawn temperament of young children
is related to the increase of internalizing problems in early
childhood and externalizing problems inmid- and late childhood
(11). However, no studies have evaluated the developmental
characteristics of social withdrawal, as measured by the ADBB,
in young Chinese children. Therefore, this pilot study aimed
to preliminarily evaluate the prevalence of social withdrawal
in young Chinese children using the ADBB and describe the
characteristics of socially withdrawn children.

Abbreviations: ADBB, Alarm Distress Baby Scale; ASQ-3, Ages & Stages

Questionnaires, Third Edition; ASQ:SE, The Ages and Stages Questionnaire:

Social-Emotional; SPSS, Statistical Package for Social Sciences; SDS, Self-rating

depression scales; SAS, Self-rating anxiety scales.

MATERIALS AND METHODS

Sample Recruitment and Study Design
This pilot study, conducted between June 2017 and December
2018, was part of the Born in Guangzhou Cohort Study (BIGCS),
which is an ongoing prospective birth cohort study conducted
by the Guangzhou Women and Children’s Medical Center
(GWCMC), China (12). The inclusion criteria were: (1) the
family was residents in Guangzhou; (2) the child was aged 3–24
months old; (3) the family planned to return to the hospital for
follow-ups; (4) the family agreed on having the examination of
the child on a video during the follow-up. The exclusion criteria
were: (1) multiple gestations, (2) children with obvious motor
developmental disabilities, and (3) refusal to collect video data or
participate in follow-ups. A total of 120 families were approached,
and 114 (95%) completed the follow-up. The study was approved
by the Institutional Ethics Committee of the GWCMC (approval
number 2015072718). Written informed consent was obtained
from each participating family. The registration number of the
BIGCS is NCT02526901.

Procedure
Before the commencement of this study, we contacted the team
that developed the ADBB and received their instructions and
training. Children were independently assessed using ADBB by
two psychological evaluators working at the outpatient clinic of
the GWCMC during the routine follow-up of the BIGCS. The
total score was computed immediately after each examination
was completed. The whole examination procedure took about
20–40min. At the same visit, parents were also asked to complete
a standard Chinese version of the Ages & Stages Questionnaires
– Third Edition (ASQ-3) and the Ages & Stages Questionnaires:
Social-Emotional (ASQ:SE). Some examinations were recorded
by video, keeping attention both on the children’s behavior
and their reactions to the observers during the examination.
Quality control was performed throughout the course of the
study. The supervision team, consisting of the first author,
Director of the BIGCS, and Head of the BIGCS Child Follow-
up Team, conducted on-site inspections on the assessment and
data collection process on a monthly basis, performing live
examinations for each evaluator, monitoring any assessment
difficulties, and reviewing all the data collected.

Translation and Back-Translation
The translation and adaptation of the Chinese version of
ADBB from the English version were conducted according
to the instructions provided by Guedeney (1). During this
process, a forward translation was processed from the original
English version into Mandarin. The first draft was presented
to a panel consisting of two neuropsychological nurses and
five pediatricians for review, and the translation was amended
based on their clinical experience to achieve consensus. The
Mandarin version was then back-translated into English by two
translators (a bilingual university faculty member with a Master’s
degree in medical sciences and a bilingual translator with a
Master’s degree in pedagogy), working independently from one
another. By comparing the translated English version with the
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original English version, the meanings of these entries were
found identical.

Measurement
ADBB

In 2001, the ADBB was developed by Guedeney and colleagues
for children aged 2–24 months. Consistent with its original
version, the Chinese version of ADBB consists of 8 items related
to social behaviors and features of the child: facial expression,
eye contact, the overall level of activity, self-stimulating gestures,
vocalization, briskness of response to stimulation, ability to
engage in a relationship, and the attraction between the child
and the evaluator. The eight-item scale is measured on a five
points scale (0 = definite normal behavior, 1 = discreet social
withdrawal behavior, 2 = clear social withdrawal behavior,
3 = obvious social withdrawal behavior, 4 = definite social
withdrawal behavior). The total score, ranging from 0 to 32, is the
arithmetic sum of all item scores, with a higher score representing
a stronger tendency of social withdrawal. The cut-off of 5 has
been proven as an acceptable level of sensitivity and specificity for
defining social withdrawal in other studies conducted in several
countries (1, 13, 14).

ASQ-3

The ASQ-3 evaluates the following five developmental domains:
gross motor, fine motor, communication, problem-solving (i.e.,
cognitive), and personal-social, applicable to children aged from
1 month to 5.5 years. Based on the developmental milestones
of children at different ages, it has age-specific versions that
cover the age intervals of our participants, e.g., the versions
for 3 months 0 days−4 months 30 days, 5 months 0 days−6
months 30 days, 11 months 0 days−12 months 30 days, and
23 months 0 days−25 months 15 days, etc. In our survey, the
ASQ-3 was administered by trained psychological evaluators who
interviewed the primary caregiver of each child. The tool has
generally high internal consistency, test-retest reliability, and
acceptable sensitivity (15). For more information about the ASQ-
3, please refer to: https://agesandstages.com/.

ASQ:SE

The ASQ:SE is specifically tailored to assess the social-emotional
functioning of children aged from 1 month to 6 years (16).
Similar to the ASQ-3, the ASQ:SE also has age-specific versions
suitable for the age groups of our participants. In our survey,
caregivers were provided with a list of behaviors and required to
choose one of the following answers based on the frequency of
each behavior in their children: “most of the time,” “sometimes,”
or “seldom or never.” Each choice represents a different score
for an item, and the ASQ:SE total score is the sum of the
score of each item. Unlike the scoring system of the ASQ-
3, a lower ASQ:SE score represents better social-emotional
development (10). More information about the ASQ:SE can be
found at: https://agesandstages.com/.

Child Temperament
The Chinese version of the Infant Temperamental Questionnaire
is a screening tool for child difficulty and assesses the degree

to which a child is fussy, unadaptable, unpredictable, and
unenjoyable. Mothers were asked to rate their children’s behavior
using 96 items scored on a 6-point scale from 1 (never) to
6 (almost). The items belong to activity level, rhythmicity,
approach/withdrawal, adaptability, intensity of reaction,
threshold of responsiveness, quality of mood, distractibility, and
attention span and persistence (17).

Other Variables
Information including maternal socio-demographic data,
personal lifestyle, medical histories, psychological status in
pregnancy, and birth outcomes was collected by questionnaires
or abstracted from medical records at the GWCMC. Maternal
mental health was assessed by the Self-rating Anxiety Scale
(SAS) and the Self-rating Depression Scale (SDS) between 28
and 40 weeks of gestation. The SAS is a well-studied 20-item
scale to measure state and trait anxiety with a 4-point Likert
scale in each question; similarly, the SDS is a well-validated
scale with 20 items measuring common depressive symptoms
(18, 19). Birth weight z-scores were calculated based on the
INTERGROWTH-21st standards (20).

Statistical Analysis
Mean [standard deviation (SD)] and frequency and percentage
were used to describe continuous and categorical variables,
respectively. Maternal and child characteristics, included
maternal age, maternal education level (middle school or below,
vocational or technical college, undergraduate, or postgraduate),
monthly income (≤1,500, 1,501–4,500, 4,501–9,000, or ≥9,001
yuan), maternal mental health status (including anxiety and
depression), delivery mode, gestational age at delivery, child
age, gender, birth order, birth weight z-scores, temperament,
and development.

Associations between maternal and child characteristics and
the risk of social withdrawal in children were tested using the
Student’s t-test (for continuous variables) or the χ

2 test (for
categorical variables). Fisher’s exact test was used instead of the
χ
2 test when any expected frequency was <1 or when ≥20%

of the expected frequencies were ≤5. Age-specific indicators of
development in the children with and without social withdrawal
were also presented. A two-tailed P-value below 0.05 was
considered statistically significant.

RESULTS

Maternal and Child Characteristics in
Children With an ADBB Score ≥ 5 vs. <5
A total of 114 children aged 3–24months participated in this pilot
study. Table 1 shows the characteristics of the mothers and the
children. The mean maternal age at conception was 30.2 (SD 4.0)
years. Two-thirds (73.7%) of mothers had a Bachelor’s degree or
above, while 28.0% of the mothers had a monthly income lower
than 4,500 yuan.

The proportions of children aged 3, 6, 12, and 18–24 months
were 19.3, 32.5, 28.1, and 21.2%, respectively. The mean birth
weight z-score was 0.04 (SD 0.8), The mean gestational age was
39 weeks (range 37–41, SD 1.1). Overall, 53.5% of the children
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TABLE 1 | Maternal and child characteristics by the ADBB score.

Total ADBB < 5 ADBB ≥ 5 P

(N = 114) (N = 95) (N = 19)

Maternal characteristics

Maternal age, mean (SD) 30.2 (4.0) 30.1 (4.0) 31.0 (3.9) 0.336

Maternal education, n (%) 0.123a

High school or less 10 (8.8) 10 (10.5) 0

College 20 (17.5) 18 (18.9) 2 (10.5)

Undergraduate 63 (55.3) 51 (53.7) 12 (63.2)

Master or above 21 (18.4) 16 (16.8) 5 (26.3)

Maternal income, n (%) 0.599a

<1,500 CNY 12 (10.5) 11 (11.6) 1 (5.3)

1,501–4,500 CNY 20 (17.5) 17 (17.9) 3 (15.8)

4,501–9,000 CNY 43 (37.7) 34 (35.8) 9 (47.4)

>9,000 CNY 28 (24.6) 24 (25.3) 4 (21.1)

Refuse to answer 11 (9.6) 9 (9.5) 2 (10.5)

Abnormal SAS or SDS, n

(%)

28 (26.4) 23 (26.4) 5 (26.3) 0.991

Cesarean delivery, n (%) 32 (28.1) 29 (30.5) 3 (15.8) 0.089

Gestational age at delivery,

n (%)

37–38W 36 (31.6) 29 (30.5) 7 (36.8) 0.551

39–41W 78 (68.4) 66 (69.5) 12 (63.2)

Child characteristics

Child age, n (%) 0.013a

3M 22 (19.3) 21 (95.5) 1 (4.5)

6M 37 (32.5) 33 (89.2) 4 (10.8)

12M 32 (28.1) 24 (75.0) 8 (25.0)

18–24M 23 (21.2) 17 (73.9) 6 (26.1)

Boys, n (%) 53 (46.5) 40 (42.1) 13 (68.4) 0.011

Birth order, n (%)

First birth 69 (60.5) 58 (61.1) 11 (57.9) 0.760

Second or later birth 45 (39.5) 37 (38.9) 8 (42.1)

Birth weight z-score, mean

(SD)

0.04 (0.8) 0.06 (0.8) −0.04 (0.8) 0.607

Difficult temperament, n (%) 31 (31.1) 26 (30.6) 5 (35.7) 0.509

Abnormal ASQ:SE score, n

(%)

12 (10.5) 0 12 (63.2) <0.001a

ASQ-3 delay in each

domain, n (%)

N = 107 N = 89 N = 18

Communication 6 (5.6) 5 (5.6) 1 (5.6) 1.000a

Gross motor 12 (11.2) 8 (9.0) 4 (22.2) 0.102a

Fine motor 15 (14.0) 11 (12.4) 4 (22.2) 0.270a

Problem-solving 17 (15.9) 16 (18.0) 1 (5.6) 0.317a

Personal-social 14 (12.3) 12 (13.5) 2 (11.1) 1.000a

At least one delay 34 (31.8) 27 (30.3) 7 (38.9) 0.419

aFisher’s exact test was used instead of the χ
2 test as there were expected frequencies

< 1 or ≥ 20% of the expected frequencies ≤ 5.

ADBB, Alarm Distress Baby Scale; SAS, Self-rating Anxiety Scale; SDS, Self-rating

Depression Scale; ASQ:SE, Ages & Stages Questionnaires: Social-Emotional; ASQ-3,

Ages & Stages Questionnaires – Third Edition.

were female. Comparisons of maternal and child characteristics
between the children with an ADBB score ≥ 5 and those with a
score < 5 are also shown in Table 1. Between these two groups,

there was no difference in all characteristics except for child
age, gender, and social-emotional development, where higher
proportions of older children (p = 0.013), boys (p = 0.011),
and children with an abnormal ASQ:SE score (p < 0.001) were
observed in the group with an ADBB score ≥ 5. Similar child
development, measured by the proportion of having difficult
temperament and domain-specific developmental delay, was also
observed between these two groups. In addition, no differences
in child temperament scores or maternal SAS or SDS scores were
found between the children with an ADBB score ≥ 5 and < 5
(Supplementary Table 1).

Distribution of the ADBB Item Score
The score of each of the eight items ranged from 0 (definite
normal behavior) to 4 (definite social withdrawal behavior). On
the self-stimulating item, 93.9% (107/114) of the children had a
score of 0, while the corresponding proportion for the attraction
item was 37.7% (43/114) (Figure 1).

Distribution of the ADBB Total Score
The mean of the ADBB total score was 2.44, with a standard
deviation of 2.91, a median of 1, and a range of 0–16. The
distribution of the ADBB total score is shown in Figure 2.
About 16.7% (19/114) of the children were considered socially
withdrawn, defined as anADBB score≥ 5. Among these children,
3.5% (4/114) had severe sustained withdrawal behavior, defined
as an ADBB score ≥ 10. The proportion of children with an
ADBB score ≥ 5 tended to increase with age.

Age-Specific Development in Children With
an ADBB Score ≥ 5 vs. <5
Table 2 shows the mean score of each ASQ-3 domain and the
ASQ:SE in children aged 3, 6, 12, and 18–24months, respectively,
by their ADBB score. Child development measured by the
ASQ:SE was poorer in children with an ADBB score ≥ 5 than
those with a score < 5 across all age groups. Only one in 22
(4.5%) of children aged 3 months had an ADBB score ≥ 5.
Compared to peers with a lower ADBB score, this child had better
development as measured by the ASQ-3. At 6 and 12 months,
the mean ASQ-3 domain score was generally similar between the
two groups, except for gross motor at 6 months (27.5 vs. 41.7). At
18–24 months, children with an ADBB score ≥ 5 had generally
poorer development, as measured by the ASQ-3, than those with
a score < 5.

DISCUSSION

In this pilot study of 114 Chinese children aged 3–24 months,
the prevalence of social withdrawal was 16.7%. The prevalence
of social withdrawal increased with age, and boys were more
likely to be identified as socially withdrawn in our sample. At
18–24 months, children with social withdrawal had generally
poorer development (as measured by the ASQ-3) than those
without. However, there was no significant difference in
the development among younger groups. Specifically, social-
emotional development, measured by the ASQ:SE, was poorer in
socially withdrawn children across all age groups.
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FIGURE 1 | Distribution of the alarm distress baby scale (ADBB) item score (N = 114).

FIGURE 2 | Distribution of the alarm distress baby scale (ADBB) total score by age (N = 114).
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TABLE 2 | Distribution of the ASQ-3 (N = 107) and ASQ:SE (N = 114) domain

score [shown as mean (SD)] by age and the ADBB score.

Parameter ADBB < 5 ADBB ≥ 5a

Age 3 months (n, %) 21 (95.5) 1 (4.5)

Communication 44.3 (12.3) 50

Gross motor 41.9 (11.5) 60

Fine motor 32.38 (12.0) 40

Problem-solving 34.29 (11.2) 50

Personal-social 38.1 (10.8) 50

ASQ:SE 28.6 (7.1) 55

Age 6 months (n, %) 33 (89.2) 4 (10.8)

Communication 46.9 (7.1) 46.3 (7.5)

Gross motor 41.7 (10.6) 27.5 (11.9)

Fine motor 44.8 (13.3) 43.8 (13.8)

Problem-solving 43.3 (12.9) 36.3 (17.0)

Personal-social 40.3 (11.1) 35 (12.2)

ASQ:SE 27.6 (8.9) 46.3 (11.1)

Age 12 months (n, %) 24 (75.0) 8 (25.0)

Communication 46.9 (7.0) 46.3 (7.5)

Gross motor 49.2 (8.7) 48.6 (13.5)

Fine motor 46.6 (10.4) 47.1 (9.1)

Problem-solving 48.9 (14.1) 42.9 (12.9)

Personal-social 42.4 (15.7) 47.9 (9.9)

ASQ:SE 26.5 (9.4) 39.4 (14.7)

Age 18–24 months (n, %) 17 (73.9) 6 (26.1)

Communication 47.7 (15.1) 36.7 (19.7)

Gross motor 56.8 (7.7) 44.2 (23.8)

Fine motor 51.2 (12.6) 45.8 (13.9)

Problem-solving 52.7 (7.7) 52.5 (7.6)

Personal-social 54.1 (7.1) 47.5 (8.2)

ASQ:SE 24.2(11.6) 40.8 (14.6)

aAs only one child aged 3 months had an ADBB score ≥ 5, the exact ASQ-3 and ASQ:SE

scores of this child are shown.

ADBB, Alarm Distress Baby Scale; ASQ-3, Ages & Stages Questionnaires – Third Edition;

ASQ:SE, Ages & Stages Questionnaires: Social-Emotional.

Other studies that investigated the prevalence of social
withdrawal in children were mainly based on the European
population. About 19% of the children at age 1 year were
considered socially withdrawn, with an ADBB score ≥ 5, in
the French EDEN cohort (6). Similarly, in this pilot study, we
found that the prevalence of social withdrawal was about 17%
in young Chinese children. The prevalence of social-emotional
development delay, on the other hand, was not consistent across
studies. Raman et al. conducted a cross-sectional study of 236
children aged 12–36 months and found that 10% of the sample
were considered at risk of social-emotional development delay
as measured by the ASQ:SE (21). The Akershus Birth Cohort
found that 4.5% of 2-year-old children were considered at
risk of social-emotional delay (22). The prevalence of social
and emotional problems, measured by the Brief Infant-Toddler
Social and Emotional Assessment, was 7.7% in 12-to-36-month-
old children in Netherlands (23). In another study in rural
China, nearly half (46.2%) of the children were delayed in their

social-emotional development (24); this high prevalence might
be because many of these children were left-behind children
raised by their grandparents in rural areas.

Social withdrawal in young children is likely to be overlooked,
and other developmental disorders and emotional problems
are difficult to identify. Validated questionnaires can, therefore,
improve the ability to identify psychosocial problems of children
in community-based pediatric services. It has been reported that
other scales, including the ASQ:SE and the Brief Instrument
Psychological and Pedagogical Problem Inventory, can also
identify toddler’s emotional difficulties (25). However, these
questionnaires were based only on parents’ reports. There are
pros and cons for parents to fill out questionnaires. Asking
parents to complete the assessment questionnaire can not only
improve parents’ engagement but also provide the evaluators
with a good source of information about their children. On the
other hand, however, parents tend to overestimate their children’s
abilities. The ADBB is designed for healthcare workers to observe
and assess social withdrawal behavior in children aged 2–24
months, in the context of routine pediatric examinations or
during specific psychological assessments (1). In 2018, Smith-
Nielsen et al. found it feasible to increase the use of the ADBB
in primary healthcare centers; most (92%) of healthcare workers
reported that the scale had made a positive contribution to
their work (26). So far, there is no sufficient evidence on the
correlation between the ADBB and other socioemotional scales.
By comparing the ADBB with the ASQ:SE, our study suggests
that the Chinese version of the ADBBmay be a good tool to assess
social withdrawal behavior in young children.

Children with social withdrawal behavior may have higher
risks of impaired motor, language, and social development.
Guedeney et al. (6) found that language and motor skills
at age 1 year were poorer in children with an ADBB score
≥ 5 than those with a score below 5. It is also suggested
that temperament is not only directly related to the child’s
behavior but also indirectly affects the child’s stress response
through its influence on the mother’s attitude (27). Depression
of the caregiver was also found negatively associated with
children’s social-emotional development (24). Springer et al.
showed that 42.2% of the mothers with HIV had depressive
symptoms, and one-third (31%) of their children (HIV-exposed
but uninfected) had neurodevelopmental delay (28). Higher
maternal sensitivity, fewer depressive symptoms, and better
infant responsiveness have been found associated with a better
mother-child relationship (7, 29). In this study, although not
statistically significant, the prevalence of difficult temperament
in children with an ADBB score ≥ 5 was 5% higher than that in
those with a score below 5.

Social withdrawal in infancy and early childhood shares
some common behavioral characteristics with autism spectrum
disorder (ASD) and hikikomori (1, 8, 30–32). However, these
three conditions appear in different age groups, and thus the
influence on cognitive and psychological development may
vary (33, 34). Although a high ADBB score might be an
early signal for ASD and hikikomori in later life, there is
a lack of evidence, especially from prospective studies, that
supports an association of social withdrawal in infancy and
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early childhood with subsequent ASD and hikikomori. Beyond
the important clues provided by our study, well-designed
population-based prospective studies are needed to reveal such
potential associations.

A strength of our study is that the samples were from a large
prospective cohort, where information on prenatal and postnatal
characteristics was prospectively collected to reduce information
bias. In addition, our on-site evaluators met the supervision
team for guidance on a regular basis during the period of data
collection, which also helped to improve the quality of the data.

Admittedly, certain limitations should be noted in our study.
First, as a pilot study, our sample size was relatively small.
Considering the compliance of children and parents over the
long-time face-to-face survey, convenient sampling was adopted
in our study to select an appropriate sample from the routine
follow-up of the BIGCS. As the direct calculation of sample size
was not applicable in this pilot study, we used the sample size
estimation method for factor analysis, which is widely used in
studies evaluating scales. For factor analysis, the recommended
minimum sample size ranges from 3 to 20 times the number of
items (35). As the ADBB has 8 items, the appropriate sample
size is recommended to be 50–160. Thus, the current sample
size (N = 114) was enough for our study. Secondly, our study
was conducted in a hospital setting, and some children might
have the “white-coat” effect. Therefore, the prevalence of social
withdrawal of these children in our study might have been
overestimated. Lastly, as the normative ADBB score cut-off is not
based on Chinese children, we still used an ADBB score ≥ 5 as
the cut-off for identifying social withdrawal in our population,
which might have been subject to misclassification. However,
as the overarching aim of using the ADBB was to screen out
the children at high risk of social withdrawal, reducing the type
II error was important for this aim. As the mean (SD) of the
ADBB score was 2.44 (2.91) in our sample and 1.9 (2.5) in the
normative sample (3), respectively, and the median was 1 in
both samples, it is unlikely that the cut-off of 5 used in our
study underestimates the prevalence of social withdrawal in our
population. We also plan to conduct a validation study with
a larger sample size to further evaluate this cut-off in young
Chinese children.

In conclusion, this pilot study found that the prevalence
of social withdrawal in young Chinese children was largely
similar to that reported in the European population. The
prevalence of social withdrawal increased with age, and boys
were more likely to be identified as socially withdrawn. Children
identified as socially withdrawn also tended to have poorer social-
emotional development. This pilot study provides preliminary
information for the design of a subsequent validation study to

further investigate whether the ADBB is a useful instrument for
screening social withdrawal in Chinese children.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Institutional Ethics Committee of Guangzhou
Women and Children’s Medical Center. Written informed
consent to participate in this study was provided by the
participants’ legal guardian/next of kin.

AUTHOR CONTRIBUTIONS

XQ designed the study and directed its implementation. AG
developed the original version of the scale used in this study.
FZ carried out data analysis and drafted the manuscript. PH
contributed to the writing of the paper. YG, LF, ML, XL, XW, and
ST were involved in study design, questionnaire development,
data collection, and follow-up of participants. JL managed the
data. SS, AG, and AD revised the manuscript. All authors
critically revised the manuscript and approved the final version.

FUNDING

This research was funded by the Department of Science
and Technology of Guangdong Province (Grant Number
2019B030316014) and Guangzhou Municipal Health
Commission (Grant Number 2016A011040037).

ACKNOWLEDGMENTS

We thank all the pregnant women and children who participated
in the Born in Guangzhou Cohort Study and all staff in the
cohort team for their contribution to this study, particularly the
translators and the field staff, for their excellent work.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2021.537411/full#supplementary-material

REFERENCES

1. Guedeney A, Fermanian J. A validity and reliability study of assessment and

screening for sustained withdrawal reaction in infancy: the alarm distress baby

scale. Infant Mental Health J. (2001) 22:559–75. doi: 10.1002/imhj.1018

2. Puura K, Mantymaa M, Luoma I, Kaukonen P, Guedeney A, Salmelin R,

et al. Infants’ social withdrawal symptoms assessed with a direct infant

observation method in primary health care. Infant Behav Dev. (2010) 33:579–

88. doi: 10.1016/j.infbeh.2010.07.009

3. Guedeney A, Foucault C, Bougen E, Larroque B, Mentre F. Screening for risk

factors of relational withdrawal behaviour in infants aged 14-18 months. Eur

Psychiatry. (2008) 23:150–5. doi: 10.1016/j.eurpsy.2007.07.008

4. Guedeney A, Forhan A, Larroque B, de Agostini M, Pingault JB, Heude B.

Social withdrawal behaviour at one year of age is associated with delays in

Frontiers in Psychiatry | www.frontiersin.org 7 June 2021 | Volume 12 | Article 537411

https://www.frontiersin.org/articles/10.3389/fpsyt.2021.537411/full#supplementary-material
https://doi.org/10.1002/imhj.1018
https://doi.org/10.1016/j.infbeh.2010.07.009
https://doi.org/10.1016/j.eurpsy.2007.07.008
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Zhou et al. Social Withdrawal in Chinese Children

reaching language milestones in the EDEN mother-child cohort study. PLoS

ONE. (2016) 11:e0158426. doi: 10.1371/journal.pone.0158426

5. Guedeney A, Pingault JB, Thorr A, Larroque B. Social withdrawal at 1 year

is associated with emotional and behavioural problems at 3 and 5 years:

the Eden mother-child cohort study. Eur Child Adolesc Psychiatry. (2014)

23:1181–8. doi: 10.1007/s00787-013-0513-8

6. Guedeney A, Doukhan S, Forhan A, Heude B, Peyre H. To which extent

social withdrawal at the age of 1 year is associated with IQ at 5-6 years old?

Results of the EDENmother-child cohort. Eur Child Adolesc Psychiatry. (2017)

26:1343–50. doi: 10.1007/s00787-017-0988-9

7. Puura K, Leppanen J, Salmelin R, Mantymaa M, Luoma I, Latva R, et al.

Maternal and infant characteristics connected to shared pleasure in dyadic

interaction. Infant Ment Health J. (2019) 40:459–78. doi: 10.1002/imhj.21786

8. O’Brien ZK, Cuskelly M, Slaughter V. Social behaviors of children with ASD

during play with siblings and parents: parental perceptions. Res Dev Disabil.

(2019) 97:103525. doi: 10.1016/j.ridd.2019.103525

9. Li Y, Zhu JJ, Coplan RJ, Gao ZQ, Xu P, Li L, et al. Assessment and

implications of social withdrawal subtypes in young Chinese children: the

Chinese version of the child social preference scale. J Genetic Psychol. (2016)

177:97–101. doi: 10.1080/00221325.2016.1174100

10. Bian X, Xie H, Squires J, Chen CY. Adapting a parent-completed,

socioemotional questionnaire in China: the ages & stages

questionnaires: social-emotional. Infant Ment Health J. (2017)

38:258–66. doi: 10.1002/imhj.21626

11. Liang X, Liu M, Wang M, Yu J, Wang Z, Lu S. Infant withdrawal and

behavior problems in urban Chinese toddlers: roles of maternal sensitivity

to infant distress and emerging delay ability. Infant Ment Health J. (2019)

40:248–62. doi: 10.1002/imhj.21763

12. Qiu X, Lu JH, He JR, Lam KH, Shen SY, Guo Y, et al. The born

in Guangzhou cohort study (BIGCS). Eur J Epidemiol. (2017) 32:337–

46. doi: 10.1007/s10654-017-0239-x

13. Lopes SCF, Ricas J, Mancini MC. Evaluation of the psychometrics properties

of the alarm distress baby scale among 122 Brazilian children. Infant Ment

Health J. (2008) 29:153–73. doi: 10.1002/imhj.20169

14. Moe V, Braarud HC, Wentzel-Larsen T, Slinning K, Vannebo UT, Guedeney

A, et al. Precursors of social emotional functioning among full-term

and preterm infants at 12 months: early infant withdrawal behavior

and symptoms of maternal depression. Infant Behav Dev. (2016) 44:159–

68. doi: 10.1016/j.infbeh.2016.06.012

15. Yue A, Jiang Q, Wang B, Abbey C, Medina A, Shi Y, et al.

Concurrent validity of the ages and stages questionnaire and the

bayley scales of infant development III in China. PLoS ONE. (2019)

14:e0221675. doi: 10.1371/journal.pone.0221675

16. Williams ME, Zamora I, Akinsilo O, Chen AH, Poulsen MK. Broad

developmental screening misses young children with social-emotional needs.

Clin Pediatr. (2018) 57:844–9. doi: 10.1177/0009922817733700

17. Zhang JS, Xu JD, Shen LX. The assessment of Carey’s five temperament

questionnaires. Chin Mental Health J. (2000) 14:153–6.

18. ZungWW. The measurement of affects: depression and anxiety.Modern Prob

Pharmacopsychiatry. (1974) 7:170–88. doi: 10.1159/000395075

19. Dunstan DA, Scott N, Todd AK. Screening for anxiety and depression:

reassessing the utility of the Zung scales. BMC Psychiatry. (2017)

17:329. doi: 10.1186/s12888-017-1489-6

20. Villar J, Cheikh Ismail L, Victora CG, Ohuma EO, Bertino E, Altman

DG, et al. International standards for newborn weight, length, and head

circumference by gestational age and sex: the newborn cross-sectional

study of the INTERGROWTH-21st project. Lancet. (2014) 384:857–

68. doi: 10.1016/S0140-6736(14)60932-6

21. Raman S, Guerrero-Duby S, McCullough JL, Brown M, Ostrowski-Delahanty

S, Langkamp D, et al. Screen exposure during daily routines and a young

child’s risk for having social-emotional delay. Clin Pediatr. (2017) 56:1244–

53. doi: 10.1177/0009922816684600

22. Hysing M, Sivertsen B, Garthus-Niegel S, Eberhard-Gran M. Pediatric

sleep problems and social-emotional problems. A population-based

study. Infant Behav Dev. (2016) 42:111–8. doi: 10.1016/j.infbeh.2015.

12.005

23. Kruizinga I, Jansen W, Mieloo CL, Carter AS, Raat H. Screening accuracy

and clinical application of the brief infant-toddler social and emotional

assessment (BITSEA). PLoS ONE. (2013) 8:e72602. doi: 10.1371/journal.pone.

0072602

24. Yue A, Gao J, Yang M, Swinnen L, Medina A, Rozelle S. Caregiver depression

and early child development: a mixed-methods study from rural China. Front

Psychol. (2018) 9:2500. doi: 10.3389/fpsyg.2018.02500

25. de Wolff MS, Theunissen MH, Vogels AG, Reijneveld SA. Three

questionnaires to detect psychosocial problems in toddlers: a comparison

of the BITSEA, ASQ:SE, and KIPPPI. Acad Pediatr. (2013) 13:587–

92. doi: 10.1016/j.acap.2013.07.007

26. Smith-Nielsen J, Lonfeldt N, Guedeney A, Vaever MS. Implementation

of the alarm distress baby scale as a universal screening instrument

in primary care: feasibility, acceptability, and predictors of

professionals’ adherence to guidelines. Int J Nurs Stud. (2018)

79:104–13. doi: 10.1016/j.ijnurstu.2017.11.005

27. Costa R, Figueiredo B. Infant’s psychophysiological profile and

temperament at 3 and 12 months. Infant Behav Dev. (2011)

34:270–9. doi: 10.1016/j.infbeh.2011.01.002

28. Springer PE, Slogrove AL, Laughton B, Bettinger JA, Saunders HH, Molteno

CD, et al. Neurodevelopmental outcome of HIV-exposed but uninfected

infants in the mother and infants health study, Cape Town, South Africa. Trop

Med Int Health. (2018) 23:69–78. doi: 10.1111/tmi.13006

29. Behrendt HF, Scharke W, Herpertz-Dahlmann B, Konrad K, Firk

C. Like mother, like child? Maternal determinants of children’s

early social-emotional development. Infant Ment Health J. (2019)

40:234–47. doi: 10.1002/imhj.21765

30. Malagon-Amor A, Martin-Lopez LM, Corcoles D, Gonzalez A, Bellsola

M, Teo AR, et al. A 12-month study of the hikikomori syndrome of

social withdrawal: clinical characterization and different subtypes proposal.

Psychiatry Res. (2018) 270:1039–46. doi: 10.1016/j.psychres.2018.03.060

31. Kato TA, Kanba S, Teo AR. Hikikomori : multidimensional understanding,

assessment, and future international perspectives. Psychiatry Clin Neurosci.

(2019) 73:427–40. doi: 10.1111/pcn.12895

32. Katsuki R, Tateno M, Kubo H, Kurahara K, Hayakawa K, Kuwano N,

et al. Autism spectrum conditions in hikikomori: a pilot case-control study.

Psychiatry Clin Neurosci. (2020) 74:652–58. doi: 10.1111/pcn.13154

33. Li TM, Wong PW. Youth social withdrawal behavior (hikikomori): a

systematic review of qualitative and quantitative studies. Aust New Zeal J

Psychiatry. (2015) 49:595–609. doi: 10.1177/0004867415581179

34. Hedger N, Dubey I, Chakrabarti B. Social orienting and social seeking

behaviors in ASD. A meta analytic investigation. Neurosci Biobehav Rev.

(2020) 119:376–95. doi: 10.1016/j.neubiorev.2020.10.003

35. Mundfrom DJ, Shaw DG, Ke TL. Minimum sample size

recommendations for conducting factor analyses. Int J Test. (2005)

5:159–68. doi: 10.1207/s15327574ijt0502_4

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Zhou, Huang, Wei, Guo, Lu, Feng, Lu, Liu, Tu, Deprez,

Guedeney, Shen and Qiu. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 8 June 2021 | Volume 12 | Article 537411

https://doi.org/10.1371/journal.pone.0158426
https://doi.org/10.1007/s00787-013-0513-8
https://doi.org/10.1007/s00787-017-0988-9
https://doi.org/10.1002/imhj.21786
https://doi.org/10.1016/j.ridd.2019.103525
https://doi.org/10.1080/00221325.2016.1174100
https://doi.org/10.1002/imhj.21626
https://doi.org/10.1002/imhj.21763
https://doi.org/10.1007/s10654-017-0239-x
https://doi.org/10.1002/imhj.20169
https://doi.org/10.1016/j.infbeh.2016.06.012
https://doi.org/10.1371/journal.pone.0221675
https://doi.org/10.1177/0009922817733700
https://doi.org/10.1159/000395075
https://doi.org/10.1186/s12888-017-1489-6
https://doi.org/10.1016/S0140-6736(14)60932-6
https://doi.org/10.1177/0009922816684600
https://doi.org/10.1016/j.infbeh.2015.12.005
https://doi.org/10.1371/journal.pone.0072602
https://doi.org/10.3389/fpsyg.2018.02500
https://doi.org/10.1016/j.acap.2013.07.007
https://doi.org/10.1016/j.ijnurstu.2017.11.005
https://doi.org/10.1016/j.infbeh.2011.01.002
https://doi.org/10.1111/tmi.13006
https://doi.org/10.1002/imhj.21765
https://doi.org/10.1016/j.psychres.2018.03.060
https://doi.org/10.1111/pcn.12895
https://doi.org/10.1111/pcn.13154
https://doi.org/10.1177/0004867415581179
https://doi.org/10.1016/j.neubiorev.2020.10.003
https://doi.org/10.1207/s15327574ijt0502_4
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Prevalence and Characteristics of Social Withdrawal Tendency Among 3–24 Months in China: A Pilot Study
	Introduction
	Materials and Methods
	Sample Recruitment and Study Design
	Procedure
	Translation and Back-Translation
	Measurement
	ADBB
	ASQ-3
	ASQ:SE

	Child Temperament
	Other Variables
	Statistical Analysis

	Results
	Maternal and Child Characteristics in Children With an ADBB Score ≥ 5 vs. <5
	Distribution of the ADBB Item Score
	Distribution of the ADBB Total Score
	Age-Specific Development in Children With an ADBB Score ≥ 5 vs. <5

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


