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Background: Attention-deficit/hyperactivity disorder (ADHD) develops in early childhood
and carries lifelong impact, but early identification and intervention ensure optimal
clinical outcomes. Prolonged or excessive parenting stress may be a response to
infant behavioral differences antecedent to developmental disorders such as ADHD,
and therefore represents a potentially valuable inclusion in routine early-life assessment.
To investigate the feasibility of using routinely-collected self-reported maternal parenting
stress as a risk marker for child ADHD, this study investigated the longitudinal association
between maternal parenting stress from 1 to 36 months after childbirth and child ADHD
in early adolescence.

Methods: The sample comprised 2,638 children (1,253 girls) from the Tokyo Teen
Cohort population-based birth cohort study. Mothers recorded parenting stress five times
from 1 to 36 months following childbirth in the Maternal and Child Health Handbook, a
tool used for routine early-life assessment in Japan. Nine years later, mothers evaluated
their child’s ADHD symptoms at 12 y using the hyperactivity/inattention subscale from
the Strength and Difficulties Questionnaire.

Results: Approximately 7.5% of parents reported that they had parenting stress at
36 m after childbirth. 6.2% of children were evaluated as above the cut-off for ADHD
symptoms at 12 y. Parenting stress at 1 and 3-4 m was not associated with child ADHD
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symptoms at 12 y. However, child ADHD symptoms at 12 y was significantly associated
with parenting stress at 9-10 m (unadjusted OR = 1.42, p =.047, 95% CI [1.00, 2/00]),
18m (unadjusted OR = 1.57, p =.007, 95% CI [1.13, 2.19]) and 36 m (unadjusted
OR=1.67,p =.002,95% CI[1.20, 2.31]). These associations remained after adjustment
for child’s sex, age in months and family income.

Conclusions: We identified associations between parenting stress at 9-10, 18 and 36 m
after childbirth and child ADHD symptoms at 12 years old. Self-reported parenting stress
data may have utility as an early indicator for ADHD risk. Participation in early-life health
checks, assessment of parenting stress, and tailoring support to family needs should be
promoted for early identification and intervention for ADHD.

Keywords: maternal parenting stress, ADHD, birth cohort, Maternal and Child Health handbook, adolescent

INTRODUCTION

Attention-deficit/hyperactivity =~ disorder (ADHD) is a
psychological disorder impacting individuals across the lifespan,
and may lead to poorer health outcomes such as depression,
psychotic disorder, attempted suicide, and completed suicide
(1-3). Approximately 30% of people with ADHD in childhood
experience persisting symptoms in adulthood (1). While ADHD
is a chronic condition, early identification and intervention
have been shown to greatly improve outcomes. For example,
interventions for preschool and school-aged children may
facilitate social skills and reduce behavioral problems (4, 5).
Additionally, parent training has demonstrated benefits for both
child, via reduced internalizing and externalizing behaviors,
and parent, via increased confidence and decreased parenting
stress (6, 7).

Parenting a child is often stressful for parents in general,
but parenting children with developmental difficulties may be
especially challenging (8). A previous meta-analysis suggested
that parents of children with ADHD symptoms experience
significantly more parenting stress compared to parents
of children without ADHD symptoms (9). Although early
precursors of ADHD may be expressed as early as 3-18 months
(10-14), ADHD is usually only considered for diagnosis once
a child begins pre-school (15). As a result, parents caring for
very young children with early ADHD symptoms may endure
increased stress for prolonged periods before detection by
support services. Prolonged parenting stress may lead to poorer
parent mental health outcomes and harsh parenting strategies,
both of which are reciprocally related to child ADHD symptom
severity (16-18). Therefore, measuring parenting stress could
have utility as both an early-life ADHD risk indicator and a
signal to health professionals to provide relevant support for
caregivers and their child before this cycle begins.

In the present study, we wished to investigate whether
parenting stress could be clinically useful as a broad screening
method for childhood ADHD risk. Using data from the Tokyo
Teen Cohort (TTC), a prospective population-based birth cohort
study in Japan (N = 3171), we investigated longitudinal
associations between maternal parenting stress during the first
3 years following childbirth and child ADHD at age 12 within
a community sample. To ensure clinical feasibility of potential

screening, we used the Maternal and Child Health handbook
(MCH), which is an already widely-adopted and routinely-used
tool for infant health assessment in Japan. The MCH collects
parenting stress data via a single self-report item and thus
presents minimal time or response burden.

MATERIALS AND METHODS

Participants

We used data from the TTC study (19), which is a population-
based birth cohort study of child health and development using
data from children and their caregivers. For the first wave
of this cohort study, 3171 households with a child aged 10
were randomly sampled using the resident register from three
municipalities (Setagaya, Chofu, and Mitaka) in Tokyo, Japan.
For the second wave (age 12), 3,007 households participated
(follow-up rate: 94.8%). At both waves, trained interviewers
obtained written informed consent from the child’s primary
caregivers. As part of TTC’s wider data collection procedure,
participants were asked to complete a set of questionnaires.
The study protocol of TTC was approved by the institutional
review boards from the Tokyo Metropolitan Institute of Medical
Science (Approval number [12-35]), SOKENDAI (Graduate
University for Advanced Studies [2012002]), and the University
of Tokyo [10057].

Measurements

Participants were asked to fill in anonymous self-report
questionnaires including questions about ADHD symptoms and
sociodemographic characteristics (child’s sex, age in months, and
family income). Participants were also requested to report the
responses recorded in their Maternal and Child Health handbook
(MCH) on maternal parenting stress.

Parenting Stress

The MCH handbook is a booklet distributed to newly pregnant
women in Japan to facilitate routine assessment of child
development and health by mothers as well as healthcare
professionals (20). In 2018, 98% of all pregnant women reported
receiving the MCH handbook within the first 20 weeks of
pregnancy (21). The MCH handbook is used when mothers
and their children attend health check-ups offered by the local
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health center or pediatric clinics, scheduled at regular intervals
coinciding with developmental milestones (1, 3-4, 9-10, 18, and
36 months). In advance of each check-up, mothers answer the
following question: “As a result of parenting, are there times
when you feel distressed or find it difficult to cope?” Mothers
can choose one of the following three responses: “yes,” “no,” or
“difficult to say”. In the analysis, these responses were reclassified
into dichotomous categories: “no” or “yes/difficult to say,” since
we assumed that “difficult to say” may reflect that respondents
were experiencing parenting stress but were reluctant to indicate
so0. The primary caregiver copied the parenting stress information
from MCH handbook on the self-report questionnaire at the first
wave of TTC (age 10).

ADHD

Child ADHD symptoms were assessed using the
hyperactivity/inattention subscale from the parent-report
Strength and Difficulties Questionnaire (SDQ) (22, 23) at the
second wave of the TTC study (age 12). The subscale consists
of two items for inattention, two items for hyperactivity, and
one item for impulsiveness (24). The three possible responses
were “not true” [0], “somewhat true” (1), and “certainly true”
(2). The responses from these five items were summed to
produce a score from 0 to 10, with higher scores reflecting
greater ADHD symptom burden. This subscale offers good
predictive and discriminant validity across gender and age
groups in adolescence (24). A cut-off value of 7 points or more
was used for indicating high risk of ADHD, in line with previous
studies (25-27).

Sociodemographic Characteristics

Child age in months (calculated from birth date and survey
response date), sex and socio-economic status (measured via
family income) were adjusted for in analyses as potential
confounders. Family income was categorized into 0-5, 5-10, and
10+ million yen per year, representing the lower, middle and
upper thirds of household income distribution in Tokyo.

Analysis

Bivariate binomial logistic regression analysis was used to
examine the association between the presence of parenting stress
at 1, 3-4, 9-10, 18, and 36 m, and child ADHD symptoms at
age 12. Multiple binomial logistic regression analysis adjusting
for sex, age in months, and annual household income followed
for the above analysis. A full information maximum likelihood
(FIML) estimation procedure was adopted to handle missing data
(28) under the assumption of missing at random (MAR). All
analyses were performed in Mplus 8.4.

RESULTS

Of the 3,007 households that participated the second wave (age
12) survey of the TTC study, 353 were excluded for the following
reasons: did not own an MCH handbook, could not confirm
whether they possessed an MCH handbook, had not responded
to any items in the MCH handbook regarding parenting stress,
had not reported child ADHD symptoms at age 12. Thus, the final
analysis included 2,654 households (88.2%). Among the 2,654

TABLE 1 | Prevalence of maternal parenting stress during the first 3 years
following childbirth, child ADHD at age 12, and demographic characteristics at
age 12.

n (%) N
Presence of maternal parenting stress?
At 1 month of child’s age 913 41.4% 2,206
At 3-4 months of child’s age 822 31.7% 2,597
At 9-10 months of child’s age 680 26.5% 2,565
At 18 months of child’s age 779 30.3% 2,570
At 36 months of child’s age 800 31.1% 2,569
Child’s ADHD symptoms® at age 12 1683 6.1% 2,654
Demographic characteristics
Boys 1,393  525% 2,654
Child age in months at 12y [mean/SD] 145.90 3.62 2,654
Family income at 12y, million yen per year
0-5 392 16.3% 2,399
5-10 1,155 48.1%
10+ 852 35.5%

N, Number of valid responses.

aMaternal parenting stress assessed using single self-report item from the Maternal and
Child Health handbook (MCH).

bChild ADHD assessed using the hyperactivity/inattention subscale from caregiver-report
Strength and Difficulties Questionnaire (SDQ).

cases, about half (52.5%) of children were boys. The mean age
in months at the second survey wave was 145.9 months. 64.5% of
participating households had annual household incomes below
10 million yen. Among 3,007 participants, more than 70%
recorded parenting stress at all timepoints (73.4% at 1, 86.4% at
3-4, 85.3% at 9-10, 85.5% at 18, and 85.4% at 36 months).

As shown in Table 1, the prevalence of mothers reporting
parenting stress was highest at 1 m (41.4%) and lowest at 9-10 m
(26.5%). 6.1% of children had SDQ attention/hyperactivity scores
indicating high risk of ADHD symptoms at age 12.

Table 2 shows the result of binomial logistic regression
analysis of ADHD symptoms at age 12 from maternal parenting
stress during the first 3 years after childbirth. At 1m and 3-
4 m, associations between parenting stress and ADHD symptoms
at age 12 were not significant. However, ADHD symptoms at
age 12 was significantly associated by parenting stress at 9-
10m (OR = 1.42, p = 0.047, 95% CI [1.00, 2.00]), 18m (OR
= 1.57, p = 0.007, 95% CI [1.13, 2.19]) and 36m (OR = 1.67,
p = 0.002, 95% CI [1.20, 2.31]) with increasing strength at each
time point. After adjustment for child’s sex, age in months, and
annual household income, ADHD symptoms at age 12 remained
significantly associated by parenting stress at 9-10 m (OR = 1.43,
p =0.048,95% CI [1.00, 2.05]), 18 m (OR = 1.57, p = 0.010, 95%
CI [1.11, 2.21]) and 36 m (OR = 1.64, p = 0.005, 95% CI [1.16,
2.30]) while associations between parenting stress at 1 and 3-4 m
and ADHD symptoms at age 12 remained insignificant.

DISCUSSION

To our knowledge, this is the first study to investigate the
longitudinal association between maternal parenting stress at
multiple intervals from 1 to 36 months post-childbirth and child
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TABLE 2 | Logistic regressions ofchild ADHD at age 122 from maternal parenting stress during first 3 years following childbirth.

Unadjusted Adjusted®
OR 95%ClI P OR 95%ClI P
Presence of maternal parenting stress®
At 1 month of child’s age 1.18 0.78 - 1.61 0.524 1.11 0.76 - 1.62 0.601
At 3-4 months of child’s age 1.02 0.73 - 1.44 0.900 1.04 0.73 - 1.48 0.833
At 9-10 months of child’s age 1.42 1.00 - 2.00 0.047 1.43 1.00 - 2.05 0.048
At 18 months of child’s age 1.57 1.13 - 2.19 0.007 1.57 1.1 - 2.21 0.010
At 36 months of child’s age 1.67 1.20 - 2.31 0.002 1.64 1.16 - 2.30 0.005

OR, odds ratio; Cl, confidence interval. Bold text indicates p < 0.05.

aChild ADHD assessed using the hyperactivity/inattention subscale from caregiver-report Strength and Difficulties Questionnaire (SDQ).
bpaternal parenting stress assessed using single self-report item from the Maternal and Child Health handbook (MCH).

CAdjusted for sex, age in months, and family income at age 12.

ADHD symptoms at 12 years old in a population-based birth
cohort sample. Our analyses found that parenting stress at 9-
10, 18 and 36 months was associated (with subsequent increasing
strength) with child ADHD symptoms at 12 years old, though
parenting stress at earlier time points showed no such association.
This finding suggests that self-reported parenting stress from
9 months may be a useful measure for early identification of
children at risk of ADHD.

Our finding that parenting stress at 9-10 months associated
ADHD symptoms in adolescence, with increasing strength at 18
and 36 months, raises the question of what differences emerge
from 9 to 36 months in children who later develop ADHD
that underlie this increase in parenting stress. Sleep disturbances
between 0 and 5 years are associated with ADHD in adolescence
(29, 30), and are associated with poorer parent mental health (31).
Recent studies have also found heightened emotional reactivity
at 6 and 9 months to be associated with ADHD, suggesting
temperamental differences may emerge around this period (11,
12). The increasing strength of the relationship at 18 and 36
months may reflect that as motor development progresses and
the child becomes more mobile, behavior manifesting core
ADHD symptoms (e.g., hyperactivity and attentional difficulties)
begins to emerge and impact more strongly on parents’ wellbeing.
Further research with young children with ADHD is necessary
to determine how and what developmental differences emerge at
this early age.

Parenting stress is a contributor to the increased likelihood
of parents of children with ADHD using harsh or negative
parenting strategies (16, 32), which may in turn exacerbate
externalizing behaviors and other deleterious outcomes
associated with ADHD (16, 33), highlighting the pressing need
for early intervention. Several meta-analyses have demonstrated
that behavioral parent training (PT) may reduce parenting stress,
lead to positive parenting, and improve long-term outcomes for
both the child and the parent (34-37). PT may confer reduced
benefits when the parent themselves has ADHD (38, 39), though
a more recent study found limited impact of parental ADHD
symptoms on treatment outcomes (40). In either case, since
ADHD is a highly heritable condition (41), health practitioners
should ensure parental treatment needs (if any) are addressed
alongside those of the child to ensure optimal outcomes for both.

This study shows the utility of the MCH handbook (and
by extension, single-item self-report measures of parenting
stress) for early identification of ADHD risk. This builds on
a recent study examining the possibility of early identification
of autism via developmental delay recorded in the MCH
handbook (42) to encourage utilization of MCH data for early
screening of mental health problems. We recommend that
health professionals working with families aim to routinely
capture parenting stress information, and specifically target
parenting stress reduction when building family-specific
support programmes.

Our study has a number of strengths. First, we used a large,
representative population-based birth cohort, giving substantial
ecological validity to our findings and allowing us to control
for common sociodemographic confounders. Using the MCH
handbook gave access to parenting stress data at frequent
intervals over the first 36 months. In addition, since MCH
handbook data was collected concurrently with infant health
check-ups, our retrospective study design avoids the problem
of recall bias. However, this study also had some limitations.
First, we did not have parenting stress data beyond 36 months,
as the MCH handbook does not record parenting stress after
this time point. As such, we were unable to determine if this
trend of increasing strength of parenting stress on adolescent
ADHD symptoms persists as the child ages; this would be a
potentially beneficial target for future research. Second, we used
parent-reported child ADHD symptoms, rather than researcher-
conducted interviews, teacher ratings, or clinical diagnosis.
However, the SDQ attention/hyperactivity subscale has robust
psychometrics for detecting ADHD (24, 43, 44), which may
substantially offset this limitation. Lastly, the presence of
parenting stress was captured by a binary-response question
used in the MCH handbook, and since there is high social
pressure on parenting success there may be a social desirability
bias in response patterns. To get a more detailed picture of
how parenting stress relates to child ADHD symptoms, future
studies may consider using scales such as the Parenting Stress
Index (45). This is particularly prescient as many developmental
differences in temperament and behavior associated with ADHD
may not be disorder-specific; for example, many are also
associated with autism (13, 46). Future studies seeking to
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understand mechanisms or specificity of associations with early
parenting stress may therefore benefit from including measures
of autistic traits or other developmental differences in their
analyses, either as control variables or additional outcomes
of interest.

In conclusion, our study found that maternal parenting stress
from 9 months post-childbirth was associated with child ADHD
symptoms at age 12, with increasing strength at 18 months
and 36 months. Maternal parenting stress from 9 months may
be an indicator of later child ADHD. This time period may
be extremely valuable for early intervention to ensure optimal
outcomes in families caring for a child with ADHD.
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