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A B S T R A C T

Introduction: There is little known about the association between non-parental care in early childhood and
attention-deficit/hyperactivity disorder (ADHD) symptoms in preschoolers. Therefore, we examined the associ-
ation between childcare from grandparents/babysitters during infancy/preschool and ADHD symptoms in
preschoolers.
Methods: Using stratified random sampling, we developed a sample comprising 1597 parents of children aged
1.6–7 years who were enrolled in preschool in rural and urban areas of China. Parental reports of ADHD
symptoms were assessed using the preschool version of the ADHD Rating scale-IV. A regression analysis was used
to examine the association between childcare from grandparents/babysitters and ADHD symptoms.
Results: Childcare from grandparents during infancy was associated with ADHD symptoms in childhood (β ¼ 1.03,
P < 0.0001). Significant associations between grandparental care and ADHD symptoms were also observed in
children from families with more than one child (β ¼ 0.64, P ¼ 0.0035) and children living in rural areas (β ¼
-0.78, P ¼ 0.0032). A babysitter as the primary child caregiver in preschool was especially strongly correlated
with ADHD symptoms in girls (β ¼ 7.95, P ¼ 0.0042). Moreover, region was strong factor associated with ADHD
symptoms without adjustment for the non-parental caregivers’ age and education, whereas family income was not
strongly associated with ADHD symptoms.
Conclusion: Non-parental caregiving (i.e., from grandparents or babysitters) in early childhood was associated
with more ADHD symptoms in children. Certain characteristics in children, such as female gender and the ex-
istence of siblings, were stronger moderating factors than were family income and region.
1. Introduction

Attention-deficit/hyperactivity disorder (ADHD), one of the most
common childhood brain disorders, is characterized by a persistent
pattern of inattention, and impulsivity and hyperactivity [1]. The dis-
order affects approximately 7% of children worldwide [2], and the
prevalence in preschoolers ranges from 3.3% to 5.4% [3, 4, 5]. Both
genetic and environmental factors are believed to contribute to ADHD.
Among the contributing environmental factors, multiple indicators of
psychosocial adversity have been implicated, including poor parenting
quality, a poor general home environment, and a low socioeconomic
status (SES) [6, 7, 8].

Negative early childcare experiences are a risk and a likely causal risk
factor for the development of ADHD [10]. A hospital-based case-control
study conducted in South Africa found that early traumatic life events
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and non-maternal childcare, included care received at daycare centers
and from grandparents, were associated with ADHD symptoms [11].
Quasi-experimental studies (based in orphanages) suggested that
extreme forms of early deprivation can result in ADHD-type symptoms as
well as autism-like symptoms among English and Romanian adoptees
[12, 13, 14]. However, it remains unclear whether more common types
of early experiences, such as non-parental childcare during infancy, are
associated with a risk of developing ADHD symptoms.

The non-parental childcare in the present study was narrowly focused
on grandparental care and babysitter care at children's personal homes,
which are the most common childcare arrangements due to the absence
of early childcare systems in China. Our argument of the effect of non-
parental care on children's development focused on types of care, qual-
ity and quantity of non-parental care, and on the exposure period in early
childhood. The present study sought to examine the associations between
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grandparental/babysitter care in different periods of early childhood and
ADHD symptoms.

Grandparental care is associated with a number of children's out-
comes, including lower cognitive development, lower executive function,
lower emotional self-regulation, and an increased incidence of mental
health problems [15, 16], which are all highly associated with ADHD
symptoms. It should be noted that grandparents are involved in childcare
to different degrees in sociocultural contexts, which may have different
links with children's outcomes. It is estimated that between 23–40% of
grandparents take care of their grandchildren in the U.S. and in European
countries [17, 18, 19]. Due to cultural traditions and the absence of early
childcare systems for children under three years of age, grandparental
care is much more common in China than in other countries. Infant care
services are exceedingly rare, especially in rural areas. One study found
that 60–70% of children younger than two years of age were cared for by
their grandparents. Another found that nearly 40% of children over three
years of age were still primarily cared for by their grandparents [20, 21].
As a point of comparison, the prevalence of childcare in the home by a
non-relative has been reported to be about 14% in the U.S [22]. More
than 30% of grandchildren were found to be cared for at grandparents'
homes in China, which was different from other countries where
part-time care is generally a preferred option [23]. Hours spent in
non-parental care have also been shown to be associated with behavioral
problems in the results of a longitudinal study of 17,000 children in the
U.S [24]. In addition, the most powerful finding from that National
Institute of Child Health and Human Development Early Child Care
(NICHD) study indicated that the quantity rather than the quality of
childcare was associatedwith children's development [25]. The impact of
grandparental and babysitter care on children in China is even important
given that Chinese grandparents and babysitters are usually engaged in
childcare at a very high level by living at children's homes and serve as
primary caregivers.

The contribution of family socioeconomic status (SES) requires
separate consideration. A recent systematic review examined the asso-
ciations between parental socioeconomic disadvantages and childhood
ADHD [9]. According to the meta-analysis, children from low SES
backgrounds were on average 1.9–2.2 times more likely to exhibit ADHD
symptoms compared to peers from high SES backgrounds [9]. The family
SES is a crucial factor in predicting non-parental care quality and patterns
because grandparents are regular providers of free childcare. Households
with lower incomes have been found to be more likely to use grandpa-
rental care [17]. Mothers using grandparental childcare tended to be the
most disadvantaged groups [26].

From the perspective of those providing rather than using grandpa-
rental care, differences in socioeconomic status were also evident. A prior
study showed that working class grandmothers with low incomes was the
group most likely to give up work or reduce their paid hours to care for
grandchildren [27]. By contrast, families with higher incomes tended to
use paid babysitter care. In parallel with the growing labor force
participation of women and rising household incomes, increasing
numbers of children in China have been cared for by babysitters in large
cities in recent years.

The interaction between the impact of grandparental care on chil-
dren's outcomes and family SES were observed in previous studies. Data
from a cohort study showed that children who were cared for in an
informal childcare setting (75 percent having been cared for by grand-
parents) between the ages of nine months and three years were more
likely to be overweight than those cared for only by a parent. This rela-
tionship only held true for children from more advantaged families
(mothers with a higher educational level, from a professional back-
ground, and living with a partner) [28]. Compared with children cared
for in a formal childcare center, children cared for by grandparents were
better at naming objects, but worse at problem-solving, mathematical
concepts and construction ability. However, these results hid strong
heterogeneities. On the one hand, the positive association between
family care and child outcomes was stronger for children from more
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advantaged households; on the other hand, the negative association was
significant only for children from more disadvantaged households.
However, whether there was an interactive effect on children's ADHD
symptoms remains unknown.

Besides household SES, the children's personal characteristics, such as
sex and birth order, have also been found to play an important role in the
association between grandparental care and children's outcomes. It has
been suggested that grandparental care is more strongly associated with
emotional problems in girls and with externalizing behaviors in boys [29,
30]. Another study using large-scale, representative U.S.-based sample
found that maternal employment in the first year of life was associated
with behavioral problems for boys but not girls [31]. Some studies
showed that birth order did not affect ADHD risk [32, 33], but one study
indicated that first-born children had nearly twice the ADHD risk of
children lower in the birth order [34]. Before the implementation of the
new universal two-child policy in 2016, China maintained a one-child
policy for several decades, which, when combined with a strong cul-
tural preference for sons (stemming from traditional Confucian norms
about who takes care of aging parents), resulted in a gender imbalance
[35]. Furthermore, even under the one-child policy, families in some
rural areas were allowed to have a second child if their first-born was a
girl or disabled. This resulted in more families in rural areas having two
children than families in urban areas did. However, little is known about
the moderating influence of SES, the child's sex, and number of siblings
on the association between non-parental care and ADHD symptoms.

The hypotheses of this study were: 1) Two types of non-parental care
(i.e., from grandparents and babysitters) in early childhood increase
children's ADHD symptoms later; 2) This association is different ac-
cording to children's personal characteristics; and 3) Family SES plays a
moderating role in the association, e.g., low family income and rural
areas.

2. Materials and methods

2.1. Participants

We conducted cluster sampling on 1597 parents of children aged
1.6–7 years (Mean ¼ 4.8, SD ¼ 1.1) who were enrolled in preschools in
rural and urban areas of China after stratifying the regions by level of
economic development. Specially, two cities with a different economic
developmental level in Anhui, a large agricultural province, were
selected, and then 461 parents were sampled from two public and two
private preschools in the rural area of these two cities. For children from
urban areas, one public preschool located in the metropolitan center of
Shanghai, and two public preschools in the second-tier city of Xuzhou in
the Jiangsu province, were selected. All children and their parents in
each selected preschool were recruited, and the average response rate for
the study was 95%. Preschools in urban areas of China usually recruited
children aged 3–6 years. However, the age limit for preschool admission
can be different in rural areas. Finally, 1136 parents from these three
schools in urban areas were enrolled. More than half of the children were
boys (53.2%), and 46.8% of the children were girls. Moreover, 60.1% of
the children were the only child, and 39.9% of children had siblings
(Table 1). In addition, 39.7% of the children lived in a nuclear family
with two parents, 59.2% of the children lived in extended families with
their parents and grandparents, and only 1.1% of children lived with a
single parent.

2.2. Procedure

Participating parents were required to fill out a questionnaire anon-
ymously, which included information about their age, education level,
work status, family structure, annual household income, early childcare
arrangements, and ADHD rating scales for their children. A school-based
survey was conducted in this cross-sectional study. The questionnaires
were distributed to parents during parent/teacher meetings at the



Table 1. Differences in sociodemographic characteristics and type of childcare between rural and urban areas.

Total
N (%)

Rural area
N (%)

Urban area
N (%)

χ2 P

Children's sex (Missing value/M ¼ 2)

Boys 848 (53.2) 237 (14.9) 611 (38.3) 0.8 0.3702

Girls 747 (46.8) 224 (14.0) 523 (32.8)

Only Child (M ¼ 5)

Yes 964 (60.1) 200 (12.6) 764 (48.0) 80.1 <.0001

No 628 (39.9) 261 (16.4) 367 (23.0)

Family structure (M ¼ 4)

Nuclear family 633 (39.7) 119 (7.5) 514 (32.3) 60.2 <.0001

Extended family 943 (59.2) 342 (21.5) 601 (37.7)

Single parent 17 (1.1) 1 (0.06) 16 (1.0)

Family annual income (USD) (M ¼ 10)

<7,500 132 (8.3) 103 (6.5) 29 (1.8) 711.0 <.0001

7,500–15,000 434 (27.3) 281 (17.7) 153 (9.6)

20,000–25,000 304 (19.2) 73 (4.6) 231 (14.5)

25,000–30,000 183 (11.5) 3 (0.2) 180 (11.3)

30,000–40,000 193 (12.2) 0 (0) 193 (12.2)

>40,000 341 (21.5) 0 (0) 341 (21.5)

Mother works (M ¼ 7)

Yes 1278 (75.6) 352 (22.1) 926 (58.2) 6.7 0.0099

No 312 (24.4) 109 (6.9) 203 (12.8)

Father works (M ¼ 13)

Yes 1577 (99.6) 458 (28.9) 1119 (70.6) 0.0008 0.9781

No 7 (0.4) 2 (0.3) 5 (0.3)

Mother's education level (M ¼ 5)

Elementary school 27 (1.7) 25 (1.6) 2 (0.1) 1066.9 <.0001

Middle school 357 (22.4) 319 (20.0) 38 (2.4)

High school 200 (12.6) 94 (5.9) 106 (6.7)

Undergraduate 882 (55.4) 23 (1.4) 859 (54.0)

Graduate 126 (7.9) 0 (0) 126 (7.9)

Father's education level (M ¼ 8)

Elementary school 18 (1.1) 16 (1.0) 2 (0.1) 1060.9 <.0001

Middle school 318 (20.0) 294 (18.5) 24 (1.5)

High school 224 (14.1) 120 (7.6) 104 (6.5)

Undergraduate 848 (53.4) 30 (1.9) 818 (51.5)

Graduate 181 (11.4) 0 (0) 181 (11.4)

Mother's age (M ¼ 6)

�30 481 (30.2) 296 (18.8) 185 (11.8) 356.5 <.0001

30-35 787 (49.5) 124 (7.9) 663 (42.2)

35-40 265 (16.7) 32 (2.0) 233 (14.8)

>40 58 (3.6) 9 (0.6) 49 (3.2)

Father's age (M ¼ 19)

�30 340 (21.5) 241 (15.3) 99 (6.3) 388.6 <.0001

30-35 754 (47.8) 166 (10.5) 588 (37.3)

35-40 334 (21.2) 42 (2.7) 301 (19.1)

>40 150 (9.5) 11 (0.7) 139 (8.8)

Non-parent caregiver's educationa (N ¼ 455; M ¼ 1142)

Elementary school 140 (27.9) 84 (15.2) 56 (10.1) 138.5 <.0001

Middle school 162 (32.3) 37 (6.7) 125 (22.6)

High school 146 (42.5) 5 (0.9) 141 (25.5)

Undergraduate 52 (10.4) 2 (0.4) 50 (9.0)

Graduate 2 (0.4) 1 (0.2) 1 (0.2)

ADHD symptoms

Yes 112 (7.0) 36 (2.3) 76 (4.8) 0.6 0.4275

No 1485 (93.0) 425 (26.6) 1060 (66.3)

Primary caregiver in infancy (M ¼ 11)

Parents 1176 (74.1) 412 (26.0) 764 (48.2) 81.0 <.0001

Grandparents 377 (23.8) 49 (3.1) 328 (20.7)

Babysitter 33 (2.1) 0 (0) 33 (2.1)

(continued on next page)
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Table 1 (continued )

Total
N (%)

Rural area
N (%)

Urban area
N (%)

χ2 P

Primary caregiver in toddlerhood (M ¼ 14)

Parents 971 (61.4) 295 (18.3) 676 (42.7) 2.6 0.2703

Grandparents 591 (37.3) 162 (10.2) 429 (27.1)

Babysitter 21 (1.3) 4 (0.3) 17 (1.1)

Primary caregiver during preschool (M ¼ 66)

Parents 1068 (69.8) 332 (21.7) 736 (48.1) 2.5 0.1742

Grandparents 451 (29.5) 127 (8.3) 324 (21.2)

Babysitter 12 (0.7) 2 (0.1) 10 (0.6)

a The grandparent's and babysitter's education level were inquired about only if they were the primary caregivers. The education indicator had five levels, including
illiteracy and primary school, middle school, high school, college, and graduate school.

Table 2. Bivariate associations between sociodemographic characteristics,
childcare practices, and children's ADHD symptoms.

β P

Child's age -0.07 0.7053

Child's sex -1.07 <0.0001

Only child -0.43 0.0386

Region -0.30 0.1425

Family annual income -0.41 0.0493

Family structure 0.24 0.5539

Mother's education level -0.30 0.1443

Father's education level -0.47 0.0220

Mother's age -0.67 0.0013

Father's age -0.76 0.0003

Mother has a job 0.19 0.7155

Father has a job 1.05 0.7341

Age of non-parental caregiver -0.53 0.1778

Education level of non-parental caregiver -0.72 0.0689

Primarily grandparental care in infancy 0.63 0.0022

Primarily grandparental care in toddlerhood 0.25 0.2358

Primarily grandparental care in preschool 0.41 0.0495

Primarily babysitter care in infancy -0.25 0.2437

Primarily babysitter care in toddlerhood 0.15 0.4805

Primarily babysitter care in preschool 0.28 0.1778
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preschools in cities, and these were brought back about a week later. For
preschools in rural areas, caregivers were required to fill out the ques-
tionnaire during parent/teacher meetings. The questions were read aloud
to grandparents with low reading levels in their native language. If
families had more than one young child, the parents were asked to select
one child to rate. The study protocol was formally reviewed and
approved by the Medical Ethics Committee at Fudan University in China
(Ethical approval number: IRB#2016-05-0590). The author confirms
that this study was performed under the approved social experimentation
guidelines and regulations. Informed consent was obtained from all the
individual participants included in the study.

2.3. Measures

The ADHD symptoms were assessed by the parent-reported preschool
version of the ADHD Rating scale-IV [36], an 18-item ADHD assessment
scale consisting of two subscales: inattention and hyperactivity-impulsivity.
Each of these subscales contained nine items, and each itemwasmapped to
one of the 18 symptoms of ADHD given in the Diagnostic and Statistical
Manual ofMental Disorders - IV (DSM-IV). Parentswere required to rate the
frequency of occurrence of each of the ADHD symptoms over the past six
months on a four-point Likert scale, with 0 representing never or rarely
occurring, 1 for sometimes occurring, 2 for often occurring, and 3 for very
often occurring. The values for the 18 itemswere then summed to obtain an
overall score. The internal consistency reliability (Cronbach's alpha) of the
preschool version ofADHDRating Scale-IV (ADHDRS-IV)was 89. A score in
the 93rd percentilewas suggested as the cut-off point to distinguish between
children with or without ADHD symptoms [37]. Parents were required to
answer the following questions to assess non-parental care practices: Who
was the primary caregiver during your children's infancy (0–12 months),
toddlerhood (1–2 years old), and preschool stage (3–6 years old)? There
were five options for each question: mother, father, father's parents,
mother's parents, and babysitter. The grandparentsmentioned in this study
included both the father and mother's parents. The primary caregiver was
defined as someonewho cared for the child for themost amount of time in a
day. For preschoolers who attended preschool during the daytime, the
primary caregiver was someone who picked up and dropped off kids every
day, as well as took care of them after school. Children usually spend a
consistent 8 h a day in preschool, whereas relatively few preschools offer
half-day or extended services in China. The ages of children were given as
guidelines for parents to delineate caregiving during each period of infancy
(0–12months), toddlerhood (1–2 years old), and preschool (3–6 years old).

2.4. Analyses

The data were analyzed using the Statistic Analysis System (SAS)
version 9.3 (Institute Inc., Cary, NC, USA). The chi-square test was used
to examine differences between rural and urban areas in the de-
mographic background of parents, non-parental childcare practices, and
ADHD symptoms. Both a univariate and a multivariate regression
4

analysis were used to examine the associations between demographic
characteristics, non-parental care practices, and ADHD symptoms. A
continuous variable of the ADHD total score was put into the regression
model as the dependent variable. In the regression analysis, each type of
non-parental care was coded as a dummy variable. The variables for
producing the interaction term were then standardized to avoid potential
multicollinearity between the interaction term and component variables
[38]. For the regression analysis, the bivariate association analysis be-
tween socio-demographic characteristics, childcare practices, and chil-
dren's ADHD symptoms was first conducted (Table 2). Then, a multiple
regression analysis with interactive effects was conducted (Table 3).
Similarly, since a grandparent's or babysitter's education level and age
are influential factors in predicting parenting quality and practices, these
variables were adjusted in model 2 (Table 3).

3. Results

There were significant differences between rural and urban areas in
family structure, household income, parental education, and early
childcare practices (Table 1). As expected, urban families were more
likely to report an only child (67.6%) compared with rural areas (43.4%;
χ2 ¼ 80.1, P< 0.0001). Nearly half of the children in urban areas lived in
nuclear families (45.5%) in contrast to rural areas where 70% of children
lived in extended families (χ2 ¼ 60.2, P < 0.0001). The results also
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Table 3. Multiple regression analysis examining the associations between chil-
dren's characteristics, family socioeconomic status, childcare practices, and
children's ADHD symptoms.

Model 1 Model 2a

β P β P

Child's age -0.03 0.8731 -0.06 0.8726

Child's sex -1.12 <.0001 -1.23 0.0023

Only child -0.24 0.5793 0.54 0.5394

Father's education -0.59 0.1501 -1.51 0.0658

Mother's education -0.73 0.0447 -0.92 0.2035

Father's age 0.26 0.4742 0.92 0.2102

Mother's age -0.33 0.1306 -0.35 0.4518

Family annual income -0.16 0.5769 2.89 0.1214

Region 0.21 0.5869 1.11 0.1528

Grandparental care in infancy 1.03 <.0001 1.23 0.0007

Babysitter care in infancy -0.06 0.7965 -0.71 0.1463

Grandparental care in preschool 0.39 0.43 3.66 0.3500

Babysitter care in preschool 0.92 0.81 8.79 0.1900

Child's sex ╳ Grandparental care in infancy -0.18 0.4214 -0.42 0.2306

Child's sex ╳ Grandparental care in preschool -0.14 0.7788 0.36 0.8679

Child's sex ╳ Babysitter care in infancy 0.42 0.0709 0.89 0.1129

Child’ s sex ╳ Babysitter care in preschool 4.74 0.0706 7.95 0.0042

Only child ╳ Grandparental care in infancy 0.64 0.0035 1.34 0.0003

Only child ╳ Grandparental care in preschool 0.49 0.3322 1.63 0.5408

Only child ╳ Babysitter care in infancy 0.01 0.9713 -0.17 0.7703

Only child ╳ Babysitter care in preschool 3.38 0.231 5.13 0.0874

Region ╳ Grandparental care in infancy -0.78 0.0032 -0.87 0.0741

Region ╳ grandparental care in preschool 1.06 0.081 -1.60 0.7324

Region ╳ Babysitter care in infancy 0.87 0.2437 0.95 0.2464

Region ╳ Babysitter care in preschool 0.38 0.9253 1.04 0.4148

Income ╳ Grandparental care in infancy -0.24 0.3895 0.21 0.6372

Income ╳ Grandparental care in preschool -0.65 0.295 -3.78 0.0527

Income ╳ Babysitter care in infancy 0.03 0.9213 0.64 0.4037

Income ╳ Babysitter care in preschool 0.39 0.9214 -6.09 0.2890

Non-parent caregiver's age -0.28 0.5672

Non-parent caregiver's education level -0.47 0.3152

R2 0.0548 0.1025

a Two more variables of the non-parent caregivers' education levels and ages
were adjusted in Model 2.
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showed the substantial gap in household incomes between families in
rural and urban areas (χ2 ¼ 711.0, P < 0.0001). The median annual in-
come in the urban areas was around 30,000 USD, whereas all the families
in the rural areas reported incomes below that level. The education level
of parents and non-parental caregivers in urban areas was much higher
than that of parents in rural areas (χ2 ¼ 1066.9, P< 0.0001; χ2 ¼ 1060.9,
P < 0.0001; χ2 ¼ 138.5, P < 0.0001). In general, 75.6% of mothers and
99.6% of fathers worked. Overall 99.6% fathers were employed, and this
did not change based on area. However, the proportion of working
mothers in urban areas (82.0%) was slightly higher than that in rural
areas (76.4%; χ2 ¼ 6.7, P ¼ 0.0099). This was related to the higher
proportion of grandparental care in urban areas (10.6%) than in rural
areas (29.2%) during children's infancy.

As expected, 25.9% of children were cared for by grandparents and
babysitters during infancy, and this percentage rose to 38.6% in
toddlerhood. Moreover, 29.2% of children were cared for by their
grandparents during infancy in urban areas, whereas only 10.6% of
children received grandparental care in rural areas. In addition, 2.9% of
5

urban children were cared for during infancy by babysitters, but none
were in rural areas. No significant difference was found in ADHD
symptoms when comparing children in urban with rural areas (χ2 ¼ 0.6,
P ¼ 0.4275).

Table 2, which shows the comparison of boys to girls (β ¼ -1.07, P <.
0001) and only children compared to children with siblings (β ¼ -0.43 P
¼ 0.0386), indicated that boys and only children had more ADHD
symptoms. Moreover, while there were no regional differences in the
ADHD symptom scores (β ¼ -0.30, P ¼ 0.1425), children from low-
income households exhibited more ADHD symptoms compared with
children from high-income backgrounds (β ¼ -0.41 P ¼ 0.0493). In
addition, a higher paternal education level was associated with less
ADHD symptoms (β ¼ -0.47 P ¼ 0.0220). Compared with younger par-
ents, the presence of an older mother (β ¼ -0.67 P ¼ 0.0013) or father (β
¼ -0.76 P¼ 0.0003) was linked with less ADHD symptoms in children. As
we hypothesized, children who were raised by their grandparents during
infancy (β ¼ 0.63, P ¼ 0.0022) and preschool (β ¼ 0.41, P ¼ 0.0495)
exhibited more ADHD symptoms in preschool.

Table 3 shows the multivariable-adjusted regression results. Model 1
shows the results of multiple regression analysis after accounting for
children's characteristics and family socioeconomic status (see Table 3).
Children cared for primarily by grandparents in infancy had more ADHD
symptoms in later years (β ¼ 1.03, P < 0.0001). Grandparental care
during infancy was more strongly predictive of ADHD symptoms in
children with siblings than in only children (β ¼ 0.64, P ¼ 0.0035).
Rurality also played a role in the association between grandparental care
and children's ADHD symptoms (β ¼ -0.78, P ¼ 0.0032).

After adjusting for the grandparents' and babysitters' age and educa-
tion level in Model 2, the associations found in Model 1 remained sig-
nificant. Furthermore, a babysitter as the primary caregiver during
preschool appeared to be especially harmful for girls (β ¼ 7.95, P ¼
0.0042). The R square improved from 5.5% in model 1–10.3% in model 2
after adjusting the non-parental caregivers’ education levels and ages.
There was also an association between family income and the type of
childcare. In conclusion, girls, children with siblings, children from low-
income families, and rural-based children were more susceptible to
ADHD symptoms as a result of receiving non-parental care.

4. Discussion

In conclusion, we found that children who were primarily cared for by
grandparents during infancy exhibitedmoreADHDsymptoms in preschool.
This association was especially marked for children with siblings and chil-
dren living in rural areas. Infancy appeared to be a critical period for chil-
dren's psycho-behavioral development. Previous studies found that a low
quality of care characterized by less sensitivity and response in thefirst year
of life was especially predictive of externalized behavioral problems during
childhood and adolescence [39]. Grandparental care, in combination with
an overprotective parenting strategy, has been found to result in less
responsiveness in children [40, 41]. In addition, children who experienced
extensivenon-maternal childcareduring infancywere found tobe less likely
to form secure emotional attachments later in life [42, 43, 44].

A previous study suggested that grandparental care was the most
beneficial arrangement for the cognitive development of children in
poverty [45]. However, the findings in the current study suggested the
opposite, i.e., grandparental care was more strongly associated with
ADHD symptoms in children from low-income backgrounds. A possible
reason for this discrepancy is that in Chinese families in rural areas,
mothers who are younger and less educated are more likely to use
grandparental care. Compared with non-caregivers, grandparents who
raised grandchildren have been found to experience significantly more
health problems, including depression, coronary heart disease, chronic
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health conditions, and physical disabilities, that may limit activity and
affect the quality of childcare they deliver [15, 23, 46]. However, these
associations also likely reflected some degree of selection bias, i.e. par-
ents might choose to “outsource” the care of children with early signs of
developmental disorder to others to provide respite for the primary
caregiver. The association may be also causal, e.g., grandparents and
babysitters may engage in fewer social interactions with children. Ba-
bysitter care also increased parental inconsistency, which has been
associated with developmental delay in preschoolers [47].

In addition, there is an interesting theory about a link between lack of
crawling and ADHD. It all has to do with a reflex we are born with, called
the Symmetric Tonic Neck Reflex (STNR). If reflex does not integrate,
some of the symptoms will be caused, including poor attention, poor eye-
hand coordination. A retained STNR is often accompanied with ADHD
symptoms and causes problems with copying from the board and vertical
tracking [48]. The STNR is often active in children who have not crawled.
Infants' experience of reaching and crawling also boost their cognitive
and social development [49, 50]. For these reasons, grandparent care
may potentially increase children's ADHD symptoms. In China, grand-
parent care often is complained with overprotection and inhibition of
children's physical movement for some reasons of safety and hygiene.

Another interesting finding in this study was that only children, as
compared with those with siblings, exhibited more ADHD symptoms.
However, the opposite was true for families with grandparents as pri-
mary caregivers. We found that grandparental care during infancy was
more strongly associated with more ADHD symptoms in children with
siblings compared with only children. An obvious explanation for this is
that parents are able to devote more time, energy, and money to only
children, and that these resources are diluted among siblings as family
size increases [51]. Only children are also able to access more family
resources and a higher quality of care. In particular, only children are
often considered more precious for grandparents. Generally speaking,
family size has been found to exert the strongest influence on parental
investment in each child, even in wealthy or well-educated families [52].
However, it would also be relevant to acknowledge the actual dynamics
between children and siblings in the household.

Beyond the issue of single-child families, the present study also found
that gender moderated the association between babysitter care and ADHD
symptoms. A previous study suggested that maternal care was the most
beneficial for boys,whereas babysitter carewas themost beneficial for girls
[45]. However, the current study found that babysitter care, either during
infancy or in childhood, was associatedwithmore ADHD symptoms in girls
than in boys. The relationship between early attachment deprivation and
ADHDmayexplainwhygirlswere found tobemorevulnerable tobabysitter
care. It has been suggested that girls have more difficulty in developing
secure attachments with non-parental caregivers than boys do [53].

Finally, the duration of paid maternity leave in China is currently at
14 weeks (98 days) in accordance with labor law, which barely meets the
minimum maternity leave period stipulated by the International Labor
Organization (ILO). The amount of paid parental leave given in China is
considerably lower than that in several European countries and some
Asian countries. The results of our study suggested that improving the
Chinese family leave policy so that mothers (and fathers) of young infants
can take time off to care for their children would potentially improve the
quality of early childcare. Along with the roll-out of the two-child policy
in 2016, it is imperative to increase childcare services for children
younger than three years of age, in particular in low-income families who
cannot afford existing childcare services.

5. Limitations

There were some limitations to our study. First, the cross-sectional
study design limited our ability to draw causal inferences. In particular,
we could not exclude some degree of reverse causation and selection, i.e.,
children who exhibited early behavioral difficulties were more likely to be
6

cared for by non-parents. Second, this study used a questionnaire rather
than interview-based assessments to assess ADHD symptoms.
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