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Abstract Despite impaired mother-child interactions noted in
youth with attention-deficit/hyperactivity disorder (ADHD),
there is no such information for their siblings. This study
aimed to test whether the affected and unaffected siblings, like
youth with ADHD, also encountered impaired mothering and
mother-child relationships as compared to typically develop-
ing youth (TD). The sample consisted of 122 probands (107
males, 87.7 %), aged 10–16, with DSM-IVADHD, 44 affect-
ed (26 males, 59.1 %) and 78 unaffected (28 males, 35.9 %)
siblings, and 122 TD youth. Both participants and their
mothers received psychiatric interviews (K-SADS-E) about
the participants and reported maternal parenting style,

mother-child interactions and child behavioral problems at
home. Based on both reports, probands with ADHD and af-
fected siblings (only youth report) hadmore impaired relation-
ships, more behavioral problems at home, and less perceived
family support than unaffected siblings and TD youth.
Probands with ADHD had higher maternal authoritarian con-
trol than unaffected siblings. The findings suggest that im-
paired mothering, mother-child interactions, and family sup-
port are related to the presence of ADHD diagnosis in both
probands and their affected siblings.

Keywords Family support . Parenting style . ADHD .

Siblings . Mother-child relationship

Having a child with attention-deficit/hyperactivity disorder
(ADHD) is associated with increased likelihood of parent-
child arguments (Edwards et al. 2001), sibling rivalry and
family conflicts (Mikami and Pfiffner 2008). Bidirectional
relationships have been observed between child ADHD symp-
tom severity and the quality of parent-child relationship
(Lifford et al. 2008). Common comorbidities of ADHD such
as oppositional defiant disorder (ODD) or conduct disorder
(CD) have consistently been found to further impair mother-
child relationships and family interactions in this distinct
ADHD subgroup (Johnston and Mash 2001; Kashdan et al.
2004; Psychogiou et al. 2007). Moreover, ADHD youth, re-
gardless of the persistence of symptoms, and their mothers
reported more authoritarian mothering, less maternal affection
and caring, more impaired mother-child relationships and less
perceived family support than typically developing (TD)
youth and their mothers (Gau and Chang 2013). Despite ex-
tensive research in maternal and family process in children
with ADHD, little is known about the mothering and
mother-child relationships in siblings of children with
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ADHD. The few reports that do exist were conducted with TD
or siblings unaffected by ADHD in Western populations
(Cartwright et al. 2011; Richards et al. 2015; Tarver-Behring
et al. 1985).

While much attention has been paid to maternal and family
process in children with ADHD, these factors in their siblings
have only recently emerged as an important topic of research
and clinical interest given that the siblings not only share the
same family environment, but are also more likely to have
ADHD and other psychiatric comorbidities when compared
to TD youth (Yang et al. 2011). Siblings tend to model the
maladaptive behaviors of ADHD children, and perhaps in-
crease maternal stress (Kendall 1999). One school of thought
suggests that maternal stress from raising an ADHD child
tends to Bspill over^ into the mother’s relationship with her
other children; and mother-child conflict in children with
ADHD had been closely associated with mother-child conflict
in the siblings (Barkley 2006; Tarver-Behring et al. 1985). In
contrast, another school of thought suggests that the unaffect-
ed siblings may have obtained better adjustment skills through
interactions with the siblings with ADHD (Smith et al. 2002),
and had lower levels of maternal criticism and mother-child
hostility than the index youth with ADHD (Cartwright et al.
2011). Moreover, the unaffected siblings, after observing the
conflictual interaction between their mothers and ADHD sib-
lings, may overcompensate by excelling in social competence
outside of home (Smith et al. 2002). There has been no study
examining these maternal and family factors among affected
and unaffected siblings of children with ADHD simultaneous-
ly. We assume having a child with ADHD will influence the
mother’s parenting and relationships with other children, re-
gardless of ADHD status, and if the sibling also has ADHD
symptoms, further impaired maternal and family process
would be expected because of the double influence of child
ADHD symptoms on maternal parenting and mother-child
relationship (Gau and Chang 2013). We will also assess ma-
ternal psychopathology including depression and ADHD as
covariates, since these problems may affect the mothers’ per-
spectives of their children’s behaviors, maternal parenting
styles and mother-child relationships.

Reports by both parent and child in ADHD research are
highly valued; however, there has been limited research re-
garding parent-child agreement on mothering and family pro-
cesses in children with ADHD; most of the studies are about
parent-child agreement related to quality of life (QoL) in
ADHD (Klassen et al. 2006; Marques et al. 2013). The study
findings regarding parent-child agreement are controversial
with some studies reporting discordance between parent and
child perspectives on the severity of symptoms and treatment
outcomes in chronic illness including ADHD (Vance et al.
2002), while other studies demonstrate a higher parent-child
agreement in QoL reports in children with ADHD compared
with TD children (Klassen et al. 2006; Marques et al. 2013).

Greater parent-child agreement in observational domains
(e.g., physical) rather than non-observational domains (e.g.,
self-esteem, wellbeing, behavior, psychosocial health) was al-
so suggested (Klassen et al. 2006). Moreover, only one study
reported on the parent-child agreement regarding behavior
and family cohesion using the Child Health Questionnaire,
and children reported better family cohesion and better behav-
iors than did parents (Klassen et al. 2006). To the best of our
knowledge, there has been no study on parent-child agreement
regarding mothering and mother-child relationships in chil-
dren with ADHD.

Thus, it was our intent to study whether mothering, mother-
child relationships and family support would differ between
ADHD children and their siblings, especially siblings with
ADHD. In this study, we investigated maternal and family
process among youth with ADHD, their affected and unaffect-
ed siblings, and TD youth, and the mother-child agreement on
these measures. Our hypotheses were: 1) ADHD youth and
their affected siblings would receive less affection/care and
more authoritarian control/overprotection than unaffected sib-
lings and TD youth; 2) Siblings, regardless of affected status,
would have more impaired mother-child relations and family
dysfunction than TD youth; 3) ADHD youth, regardless of the
ADHD status of their siblings, and their affected siblings
would receive less maternal affection/care and have less per-
ceived family support than unaffected siblings and TD youth;
and 4) Youth with ADHD and affected siblings and their
mothers would have lower agreement on reporting ofmaternal
parenting style and family functions when compared with un-
affected siblings and TD youth and their mothers.

Methods

Participants

We assessed 122 youth (male, 87.7 %) at the mean age of
12.83 (standard deviation, SD = 1.5), who had a DSM-IV
diagnosis of ADHD (APA 1994), from a university hospital
and 122 comparison (or TD) youth (males, 87.7 %) without
ADHD at the mean age of 12.87 (SD = 1.6) from the similar
school districts as the ADHD group. In addition, 122 siblings,
including 44 affected siblings (male, 59.1 %; mean age ± SD,
11.58 ± 2.5 years) and 78 unaffected siblings (male, 35.9 %;
mean age ± SD, 12.70 ± 2.8 years), participated. The clinical
diagnosis of ADHD was confirmed by psychiatric interviews
with the participants and parents using the Chinese Kiddie
epidemiologic version of the Schedule for Affective
Disorders and Schizophrenia, K-SADS-E ( Gau et al. 2005)
for past and current (past 6 month) diagnosis of ADHD and
other psychiatric disorders. The youth with ADHD enrolled in
the study only had one sibling, regardless of the affected sta-
tus. The TD group and their parents also received K-SADS-E
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interviews to confirm that they did not have a lifetime diag-
nosis of ADHD, and the family history method was used to
ensure that none of the siblings of TD were affected with
ADHD or other major neuropsychiatric disorders before en-
rollment into the study. The final diagnosis was decided based
on the best estimate. All participants who had psychosis, au-
tism spectrum disorders, or a full-scale IQ score less than 80
were excluded.

Measures

All the measures were completed by both the youth and their
mothers; the only exception was the assessment for maternal
psychopathology including the Adult ADHD Self-Report
Scale and the Adult Self-Report Inventory-4, which were used
to assess mother’s ADHD symptoms and other psychopathol-
ogy as covariates in the analysis.

The Chinese Version of the K-SADS-E

The Chinese K-SADS-E (Gau and Soong 1999) is a semi-
structured interview scale for the systematic assessment of
both past and current episodes of mental disorders in children
and youth (Gau et al. 2005). The overall sensitivity and spec-
ificity of the screening interview for any Chinese K-SADS-E
diagnostic category were calculated to be 78% and 98% (Gau
et al. 2005; Gau et al. 2010a), the generalized kappa coeffi-
cients among interviewers ranging from 0.73 to 0.96 for all
mental disorders included in the Chinese K-SADS-E, and it
has been widely used in clinical (e.g., Chiang et al. 2015;
Chiang et al. 2013; Chou et al. 2015) and epidemiological
(e.g., Gau et al. 2005) studies. The Cronbach’s alpha values
used to measure the internal consistency for the inattention
and hyperactivity-impulsivity symptoms were 0.97 and 0.94,
respectively.

The Chinese Version of the Parental Bonding Instrument
(PBI)

The PBI is a 25-item instrument (item-rated on a 4-point
Likert scale from very likely to very unlikely) measuring the
parental behaviors and attitudes toward their child during the
child’s first 16 years (Parker 1979). Half of the items were
reverse-coded. The PBI consists of three principle dimen-
sions: Affectionate/Care (12 items), Overprotection (7 items),
and Authoritarian Control (6 items) ( Gau 2007; Parker 1979).
The Chinese PBI is a reliable instrument with Cronbach’s
alphas of 0.75 to 0.84, and has been widely used in
Taiwanese studies (Chen et al. 2015; Gau 2007; Lai et al.
2010; Lin and Gau 2013). The internal consistency
(Cronbach’s alpha, α) of the PBI in this study was high for
the Affectionate/Care (Mother,α = 0.73; Child,α = 0.89), and
Authoritarian Control (Mother, α = 0.80; Child, α = 0.82) and

moderate for Overprotection (Mother, α = 0.72; Child,
α = 0.67).

The Chinese Version of the Social Adjustment Inventory
for Children and Adolescents (SAICA)

The SAICA is a 77-item semi-structured interview scale de-
signed for administration to school-age children aged 6–18
about themselves, or to parents completed about their children
(John et al. 1987). The SAICAwas used to assess the child’s
current functioning in the school, spare time, peer relations,
and home behaviors domains. The intraclass correlations for
test-retest reliability and the Cronbach’s alpha for internal con-
sistency of the subscales ranged from 0.45 to 0.84 and from
0.71 to 0.86, respectively (Gau et al. 2006). The measure has
been widely used in several studies (Chen et al. 2015; Hsiao
et al. 2013; Kawabata et al. 2012; Lin et al. 2012).

We used two subscales of the home relations domain: (1)
interactions with mother (three items): does things with moth-
er, is friendly/affectionate towardmother, and talks withmoth-
er (rating from 1, very true to 4, not at all true); and (2)
problems at home (four items): strong negative reaction or
refusal to do chores or honor restrictions, dangerous irrespon-
sibility around home, damages home or family property, and
physically threatens or attacks parents (rating from 1, not a
problem to 4, a severe problem). A higher mean score indicat-
ed either less active interactions with mothers or more severe
problems at home (John et al. 1987). The internal consistency
(Cronbach’s alpha, α) of the two subscales used in this study
was high for the interactions with mother (Mother, α = 0.82;
Child, α = 0.81), and moderate for behavioral problems at
home (Mother, α = 0.66; Child, α = 0.60).

The Chinese Family APGAR

The Family APGAR was designed to assess the five family
functioning domains: Adaptation, Partnership, Growth,
Affection, and Resolve (0 for hardly ever, 1 for some of the
time, and 2 for almost always) with a higher score indicating
greater perceived family support (Smilkstein et al. 1982). The
Chinese Family APGAR has been reported as a reliable in-
strument with Cronbach’s alpha of 0.89, and has been used in
recent clinic-based (e.g., Chang et al. 2013; Lin et al. 2015)
and community-based (e.g., Chen et al. 2015; Lai et al. 2010)
studies. The Cronbach’s alpha for this scale in this study was
high (Mother, α = 0.90; Child, α = 0.90).

Assessment of Maternal Psychopathology

Maternal reports of psychopathology were included in multi-
variate analyses as covariates to control for potential reporter
bias. The mothers were assessed for current ADHD symptoms
with the Chinese version of the Adult ADHD Self-Report
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Scale (ASRS, 18-item) (Gau and Chiang 2009; Kessler et al.
2005; Yeh et al. 2008), and for depressive symptoms with the
sum score of major depressive disorder and dysthymia sub-
scales of the Chinese Version of the Adult Self-Report
Inventory-4, or ASRI-4 (Chien et al. 2011). The Chinese
ASRS has a high test-retest reliability (Intraclass correla-
tion = 0.80 to 0.85) and internal consistency (α = 0.83 to
0.91) (Yeh et al. 2008), and it has been previously used in
adult ADHD studies (e.g., Gau et al. 2007). The internal con-
sistency of the Chinese ASRS in this study was high
(Inattention, α = 0.81; Hyperactivity-Impulsivity, α = 0.82).
The Chinese ASRI-4 has been used to assess the DSM-IV
psychopathology in epidemiologic (Hsu et al. 2012; Lai
et al. 2010; Lin and Gau 2013; Tseng et al. 2014) and clinical
(Chang et al. 2013; Gau and Chang 2013; Lin et al. 2015)
studies in Taiwan. The depression symptoms score from the
Chinese ASRI-4 has a high test-retest reliability (Intraclass
correlation = 0.75) and internal consistency (α = 0.83)
(Chien et al. 2011). The internal consistency for the combined
depressive scores used in this study was high (α = 0.90).

Procedures

The Research Ethics Committee approved this study prior to
study implementation.Written informed consent was obtained
from both participants and their parents. All participants and
their parents were interviewed independently by well-trained
interviewers to make the lifetime and current (past 6 months)
diagnoses of ADHD and other psychiatric disorders of the
participants according to the DSM-IV diagnostic criteria using
the Chinese K-SADS-E. The participants and their mothers
also reported on the SAICA to provide information about
participants’ interactions with their mothers and behavioural
problems at home. Both informants then completed the self-
administered questionnaires about parenting and perceived
family support andmaternal ADHD and depressive symptoms
(mother’s reports only) at the laboratory. The information re-
garding the youths’ medication history was obtained by inter-
views and validated by medical records of prescription.

Data Analyses

The SAS 9.1 (2004) was used for data analysis. The four (five)
comparison groups were: youth with ADHD (with affected
siblings and with unaffected siblings), their affected and unaf-
fected siblings, and TD youth. The descriptive results of the
demographics were displayed as frequencies and percentages
and tested for significance by chi-square test; for continuous
variables, mean and SD, and analysis of variance. We used a
linear multi-level model with a random effect to take the lack
of independence of 122 youth with ADHD and their 122
siblings from the same family (an index youth with ADHD

and his/her sibling within the same family, random effect) into
account and fixed effects from the comparison groups and
other covariates in the model to compare the mean scores of
the maternal parenting style and family functions between
different comparison groups (the fixed effect). Level 1 was
the youth participants, while Level 2 was the family, and the
variables tested were maternal parenting styles (affectionate/
care, overprotection, authoritarian control), mother-child rela-
tions, problems at home, and perceived family support. The
Bonferroni method was used to adjust p values in post hoc
analysis owing to multiple comparisons. The age, sex, comor-
bidity of youth, medication use and maternal ADHD and de-
pression symptoms were controlled in the model. All the con-
tinuous independent variables were centered around the
means prior to the analyses.

We also calculated Pearson’s correlations (r) and intraclass
correlations and performed paired t-tests for the agreement
and differences between youths’ and mothers’ reports on ma-
ternal and family measures. Furthermore, in order to under-
stand whether ADHD status and sibling status predicts dis-
crepancy between mother’s and child’s reports, we conducted
a multi-level linear regression model treating the discrepancy
between parent and child reports as a dependent variable and
comparison groups as independent variables controlling for
sex, age, and random effect from the same family.

Results

Sample Description

Males were more prevalent in the ADHD and TD groups than
the sibling group (Table 1). The affected siblings were youn-
ger than the ADHD (Cohen’s d = 0.61) and TD groups
(Cohen’s d = 0.62), mothers of children with ADHD were
younger than those of TD (Cohen’s d = 0.31), and both parents
of the ADHD group were less educated than those of the TD
group. Affected siblings had a later onset age than youth with
ADHD (Cohen’s d = 0.41). Although youth with ADHD and
their affected siblings had more severe inattention (Cohen’s
d = 1.36 ~ 3.72) and hyperactivity-impulsivity symptoms
(Cohen’s d = 1.29 ~ 1.91) than unaffected siblings and TD
youth, ADHD youth were more likely to receive medication
than their affected siblings (Cohen’s d = 0.41) (Table 1).

Mothering in Youth with ADHD, the Siblings, and TD
Youth

Both unaffected siblings (Cohen’s d = 0.46 ~ 0.47, p < 0.01)
and TD youth (Cohen’s d = 0.40 ~ 0.77, p < 0.001) received
more maternal affection and care (Table 2, Supplementary
Fig. S1) and less control (Cohen’s d = −0.56 ~ −0.76) than
youth with ADHD based on reports from both mothers and
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youth. Moreover, affected siblings received more authoritari-
an controls from their mothers than unaffected siblings did
(Cohen’s d = 0.56, p < 0.001), but less control than the youth
with ADHD (Cohen’s d = 0.56, p < 0.001, Table 2). Youth
with ADHD also reported greater maternal overprotection
than TD youth (Cohen’s d = 0.44, p < 0.01, Table 2).

Mother-Child Relationship and Family Function in Youth
with ADHD and the Siblings

Based on mother and youth reports, ADHD youth had more
impaired interactions with their mothers (Cohen’s d = 0.56,
p < 0.001 and Cohen’s d = 0.79, p < 0.001, respectively)
(Table 2, Supplementary Fig. S2) and more behavioral prob-
lems at home (Cohen’s d = 0.48, p < 0.001 and Cohen’s
d = 1.15, p < 0.001, respectively) than their unaffected siblings
and TD youth.Meanwhile, based onmaternal reports, affected
siblings had less impaired interactions with mothers (Cohen’s
d = 0.46), fewer problems at home (Cohen’s d = 0.31) than

ADHD youth, but more problems at home than TD youth
(Cohen’s d = 0.77). Youth with ADHD and their siblings,
regardless of affected status, reported less perceived family
support (Cohen’s d = 0.43 ~ 0.90) than TD (Table 2,
Supplementary Fig. S3).

Mothering, Mother-Child Relationships, and Family
Functions among Youth with ADHD (Subgrouped
by Affected Status of Siblings), Siblings, and TD Youth

Next, we did a subgroup analysis to see if sibling affected
status influenced maternal and family processes in youth with
ADHD. We compared the measures among five groups:
ADHD youth with affected siblings (n = 44) and with unaf-
fected siblings (n = 78), their affected (n = 44) and unaffected
siblings (n = 78), and TD youth (n = 122). The demographic
data comparisons among five groups (Supplementary
Table S1) were similar to those among four groups (Table 1)
as described above.

Table 1 Sample Description: Demographics

ADHD Siblings TD Statistics

Affected Unaffected
(N = 122) (N = 44) (N = 78) (N = 122) Chi-Square P value

Male, N (%) 107(87.7) 26(59.1) 28(35.9) 107(87.7) χ23 = 86.01 <0.001

Age (Mean ± SD)

Youth 12.83 ± 1.49 11.58 ± 2.47 12.70 ± 2.83 12.87 ± 1.57 F = 5.03 0.002

Father 44.92 ± 4.53 46.01 ± 4.57 F = 3.29 0.071

Mother 42.43 ± 3.73 43.63 ± 4.00 F = 5.64 0.018

Education (%)

Father (N = 233)

College and Above 61.9 82.6 χ21 = 12.46 <0.001

Senior High School and Below 38.1 17.4

Mother (N = 238)

College and Above 55.7 69.8 χ21 = 5.04 0.025

Senior High School and Below 44.3 30.2

ADHD Symptomsa(Mean ± SD)

Inattention 14.15 ± 4.49 8.59 ± 7.11 1.03 ± 2.17 1.33 ± 2.61 F = 263.17 <0.001

Hyperactivity/Impulsivity 8.55 ± 5.27 6.68 ± 5.90 0.92 ± 2.10 1.04 ± 1.78 F = 97.31 <0.001

Total0 22.69 ± 8.10 15.27 ± 11.82 1.95 ± 3.57 2.45 ± 4.11 F = 227.46 <0.001

Age Onset of ADHD

(Mean ± SD) 3.96 ± 1.53 4.70 ± 2.06 ― ― F = 5.19 0.006

Medication, N (%)

Current Use 60(49.2) 12(27.3) 0(0) ― χ22 = 55.45 <0.001

Ever Used 110(90.2) 18(40.9) 0(0) ― χ22 = 155.89 <0.001

(N = 105) (N = 17)

IR-MPH Duration in Months (Mean ± SD) 14.20 ± 16.79 9.26 ± 10.67 ― F = 1.38 0.243

ADHD attention deficit hyperactivity disorder, IR-MPH immediate-release methylphenidate, N number of cases, SD standard deviation, TD typically
developing youths
aMeasured by Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS-E)
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Based on youths’ reports, ADHD youth with affected sib-
lings had less maternal affection/care than unaffected siblings
(Cohen’s d = 0.54) ( p < 0.05, Supplementary Table S2); based
on maternal reports, youth with ADHD, regardless of sibling
affected status, had less affection/care than both sibling groups
(Cohen’s d = 0.44 ~ 0.56) and TD youth (Cohen’s
d = 0.76 ~ 0.90). Both reports revealed that youth with
ADHD, regardless of sibling affected status, had more author-
itarian control than both sibling groups (Cohen’s
d = 0 .50 ~ 0 .72 ) and the TD group (Cohen ’s
d = 0.48 ~ 0.86). Yet affected siblings reported more author-
itarian control than unaffected siblings (Cohen’s d = 0.56);
while based on youth reports, youth with ADHD with unaf-
fected siblings received a higher level of maternal overprotec-
tion than TD youth (Cohen’s d = 0.57) (Supplementary
Table S2, Supplementary Fig. S4).

Both mother and youth reports showed that youth with
ADHD, regardless of sibling affected status, had more im-
paired interactions with mother (Cohen’s d = 0.47 ~ 0.92)
(Supplementary Table S2, Supplementary Fig. S5), more

problems at home (Cohen’s d = 0.45 ~ 1.06) and less per-
ceived family support (Cohen’s d = 0.47 ~ 0.93) than their
unaffected siblings and TD youth (Supplementary Table S2).
Meanwhile, based on maternal reports, youth with ADHD
with affected siblings had more impaired mother-child rela-
tionship (Cohen’s d = 0.57) and problems with parents
(Cohen’s d = 0.45) than affected siblings. In addition, the
siblings had less perceived family support than TD youth
(Cohen’s d = 0.69 ~ 0.90) (Supplementary Table S2,
Supplementary Fig. S6).

Agreement and Difference between Youth’s and Mother’s
Reports

Our last hypothesis regarding a low agreement between
youth’s and mother’s reports was partially supported in the
ADHD proband and affected sibling groups. In general, there
were significant, but low to moderate correlations for affec-
tion/care, impaired interactions with mothers, and authoritari-
an control for most of the groups except in the particular group

Table 2 Comparisons of mothering and mother-child interactions between the ADHD, affected sibling, unaffected sibling, and TD groups

Mean ± SD ADHD Sibling TD Comparisong

Affected Unaffected F value Bonferroni adjusted p

Mother’s Parenting Style-Youth Reportd (N = 122) (N = 44) (N = 78) (N = 122)

Affectionate and Care 23.94 ± 7.93 25.55 ± 7.49 27.30 ± 6.50 27.02 ± 7.29 4.15 a A < SN, TD

Overprotection 7.07 ± 3.88 6.79 ± 3.69 6.40 ± 3.93 5.41 ± 3.70 3.20 a A > TD

Authoritarian Control 9.52 ± 4.54 9.39 ± 4.38 7.06 ± 3.93 7.17 ± 3.77 8.04 c A, SA > SN, A > TD

Mother’s Parenting Style-Mother Reportd (N = 122) (N = 44) (N = 78) (N = 98)

Affectionate and Care 25.33 ± 4.97 28.00 ± 5.37 27.68 ± 4.93 29.40 ± 4.61 15.74 c A < SA, SN, TD

Overprotection 6.76 ± 3.369 6.52 ± 3.23 6.58 ± 3.69 5.77 ± 3.50 0.84

Authoritarian Control 7.74 ± 2.87 6.25 ± 2.43 5.96 ± 3.14 5.48 ± 3.08 17.40 c A, SA > TD; A > SA, SN

Home Behaviors -Youth Report

Impaired Interaction with Mothere 1.99 ± 0.75 1.70 ± 0.65 1.58 ± 0.58 1.61 ± 0.60 8.77 c A > SN, TD

Behavioral Problems at Homee 1.42 ± 0.41 1.32 ± 0.42 1.25 ± 0.28 1.16 ± 0.25 6.81 b A > SN, TD

Perceived Family Supportf 5.84 ± 3.06 6.45 ± 2.90 7.09 ± 2.77 7.73 ± 2.53 6.51 b A < SN, TD

Home Behaviors-Parent Report

Impaired Interaction with Mothere 1.96 ± 0.61 1.66 ± 0.68 1.62 ± 0.61 1.51 ± 0.52 10.66 c A > SA, SN, TD

Behavioral Problems at Homee 1.49 ± 0.46 1.35 ± 0.44 1.17 ± 0.23 1.10 ± 0.14 23.70 c A, SA > TD; A > SA, SN

Perceived Family Supportf 6.64 ± 2.86 6.80 ± 2.47 7.00 ± 3.07 8.70 ± 1.67 8.36 c A, SA, SN < TD

A ADHD, ADHD attention-deficit hyperactivity disorder, N number of cases, SA affected sibling, SD standard deviation, SN unaffected sibling, TD
typically developing youths
a for p < 0.01
b for p < 0.001
c for p < 0.0001
dMeasured by the Parental Bonding Instrument
eMeasured by the subscales of the Social Adjustment Inventory for Children and Adolescents
fMeasured by the Family APGAR (family functioning: Adaptability, Partnership, Growth, Affection, and Resolve)
g Control for sex, age, presence of any comorbidity of youth, medication use, mother’s ADHD symptoms (measured by Adult Self-report Scale, ASRS)
and depression (measured by Adult Self-report Inventory, ASRI)
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of the ADHD youth who had affected siblings. In this group,
they did not show significant correlations for any maternal/
family measures. Moreover, only ADHD youth who had unaf-
fected siblings, and unaffected siblings had significant positive
correlations between mothers’ and youths’ reports on

behavioral problems at home, while only ADHD youth who
had unaffected siblings demonstrated a positive correlation with
their mothers on reports for perceived family support (Table 3).
Furthermore, there were no significant correlations for reports
of maternal overprotection across the five groups (Table 3).

Table 3 Agreement and difference between youth and mother’ report on mothering and mother-child interactions

r ICC Youth Mother Difference Paired t-test

Mean ± SD Mean ± SD Mean (95 % CI) t value P value

ADHD Youth Who Have an Affected Sibling (N = 44)

Affectionate and Care 0.05 0.025 23.41 ± 7.85 25.70 ± 5.17 -2.30[−5.09, 0.50] -1.66 0.105

Overprotection 0.18 0.191 6.30 ± 4.07 6.34 ± 3.38 -0.05[−1.51, 1.41] -0.07 0.946

Authoritarian Control 0.25 0.054 10.16 ± 4.69 7.14 ± 2.57 3.02[1.58, 4.46] 4.23 0.001

Impaired Interaction with Mother 0.29 0.288 2.10 ± 0.72 2.02 ± 0.59 0.08[−0.16, 0.32] 0.64 0.527

Behavioral Problems at Home 0.24 0.236 1.47 ± 0.36 1.55 ± 0.45 -0.09[−0.24, 0.07] -1.12 0.267

Perceived Family Support 0.28 0.263 6.00 ± 3.28 6.71 ± 2.51 -0.71[−1.81, 0.39] -1.31 0.197

ADHD Youth Who Have an Unaffected Sibling (N = 78)

Affectionate and Care 0.44 d 0.386 24.30 ± 8.05 25.12 ± 4.87 -0.87[−2.56, 0.81] -1.04 0.304

Overprotection 0.15 0.143 7.57 ± 3.73 7.00 ± 3.40 0.57[−0.50, 1.64] 1.05 0.296

Authoritarian Control 0.37 b 0.315 9.16 ± 4.48 8.09 ± 3.00 1.10[0.10, 2.10] 2.18 0.032

Impaired Interaction with Mother 0.49 d 0.488 1.93 ± 0.77 1.93 ± 0.63 0.01[−0.15, 0.17] 0.11 0.915

Behavioral Problems at Home 0.41 c 0.410 1.39 ± 0.44 1.46 ± 0.46 -0.07[−0.18, 0.04] -1.30 0.198

Perceived Family Support 0.31 b 0.291 5.74 ± 2.96 6.60 ± 3.05 -0.87[−1.68, −0.06] -2.14 0.035

Affected Sibling (N = 44)

Affectionate and Care 0.51 c 0.439 25.55 ± 7.49 28.00 ± 5.37 -2.45[−4.47, −0.43] -2.45 0.019

Overprotection 0.04 0.053 6.79 ± 3.69 6.52 ± 3.23 0.27[−1.19, 1.73] 0.37 0.712

Authoritarian Control -0.01 0 9.39 ± 4.39 6.25 ± 2.43 3.14[1.60, 4.67] 4.12 <0.001

Impaired Interaction with Mother 0.31 a 0.320 1.70 ± 0.65 1.66 ± 0.68 0.05[−0.19, 0.28] 0.39 0.701

Behavioral Problems at Home -0.02 0 1.32 ± 0.42 1.35 ± 0.44 -0.03[−0.22, 0.15] -0.37 0.713

Perceived Family Support 0.17 0.177 6.45 ± 2.90 6.80 ± 2.47 -0.34[−1.40, 0.71] -0.65 0.518

Unaffected Sibling (N = 78)

Affectionate and Care 0.52 d 0.507 27.77 ± 6.45 27.68 ± 4.93 0.18[−1.18, 1.53] 0.26 0.797

Overprotection 0.25 a 0.250 6.37 ± 3.93 6.58 ± 3.69 -0.24[−1.35, 0.87] -0.43 0.669

Authoritarian Control 0.46 d 0.421 7.01 ± 3.96 5.96 ± 3.14 1.08[0.20, 1.97] 2.44 0.017

Impaired Interaction with Mother 0.50 d 0.504 1.58 ± 0.59 1.62 ± 0.61 -0.04[−0.18, 0.10] -0.53 0.600

Behavioral Problems at Home 0.25 a 0.220 1.26 ± 0.29 1.17 ± 0.23 0.08[0.01, 0.16] 2.12 0.037

Perceived Family Support 0.15 0.154 7.29 ± 2.79 7.00 ± 3.07 0.31[−0.60, 1.23] 0.69 0.495

Typical Developing Adolescents (N = 98)

Affectionate and Care 0.39 d 0.286 26.57 ± 7.68 29.40 ± 4.61 -2.80[−4.27, −1.32] -3.76 <0.001

Overprotection 0.15 0.155 5.43 ± 3.67 5.77 ± 3.50 -0.29[−1.24, 0.66] -0.60 0.547

Authoritarian Control 0.30 b 0.202 7.37 ± 3.64 5.48 ± 3.08 1.93[1.11, 2.74] 4.68 <0.001

Impaired Interaction with Mother 0.35 c 0.352 1.61 ± 0.60 1.53 ± 0.50 0.11[−0.01, 0.23] 1.78 0.077

Behavioral Problems at Home 0.05 0 1.17 ± 0.27 1.11 ± 0.15 0.07[0.01, 0.12] 2.45 0.016

Perceived Family Support 0.08 0.026 7.63 ± 2.65 8.70 ± 1.67 -1.04[−1.77, −0.31] -2.86 0.006

ADHD attention deficit hyperactivity disorder, CI confidence interval, ICC intraclass correlation coefficient, N number of cases, r Pearson correlation
coefficient, SD standard deviation
a for p < 0.05
b for p < 0.01
c for p < 0.001
d for p < 0.0001
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Paired t-tests revealed that youth reported significantly
higher maternal control than mothers did in all five groups;
mothers reported greater maternal affection/care to the index
youth than youth did in the affected sibling and TD groups;
youth reported more behavioral problems at home than
mothers did in the unaffected sibling and TD groups; and
mothers reported greater perceived family support than youth
did in the TD group (Table 3).

We also found that ADHD status did not influence the
degree of discrepancy between mother’s and youth’s reports
based on the overall group effects. Further investigating each
individual group as compared to the TD group, the discrepan-
cy did not vary across different groups except for the follow-
ing two conditions. First, compared to the TD group, there
was a greater magnitude of mothers’ reports of more severe
behavioral problems at home than youth’s self-reports in the
ADHD group. Second, compared to the TD group, the dis-
crepancy of mother-youth reports on affection/care maternal
parenting is less in the unaffected sibling group than the TD
group (Table 4).

Comorbidity with ODD and Mothering and Family
Function in Youth with ADHD, Siblings, and TD Youth

We did an additional analysis to investigate whether the co-
morbidity with ODD affected mothering and family function
in the present study. The number of youth and rates of ODD
were 61.5 %, 31.8 %, 12.8 % and 4.1 % for the ADHD (75/
122), affected siblings (14/44), unaffected siblings (10/78) and
TD (5/122) groups. Youth with ADHD + ODD reported that
they obtained less affection and care (Cohen’s d = 0.43) and
more overprotection (Cohen’s d = 0.53) from their mothers
than youth with ADHD only; and maternal reports showed
that youth with ADHD + ODD had more impaired mother-
child interactions (Cohen’s d = 0.58), more behavioral prob-
lems at home (Cohen’s d = 0.97), and perceived less family
support (Cohen’s d = 0.45) than youth with ADHD only
(Supplementary Table S3).

Discussion

The current work is the first study focusing on the maternal
and family process in siblings of youth with ADHD, focused
on the affected status of siblings. We found that youth with
ADHD, and their affected siblings obtained less affection/care
and more authoritarian control from their mothers, had more
impaired interactions with the mothers and more problems at
home than unaffected siblings and TD youth. All children in
families with a child with ADHD perceived less support than
TD youth, based on the reports of youth and/or their mothers.

Maternal Parenting in ADHD, Siblings, and TD Youth

Our first hypothesis was partially supported in this study, where
youth with ADHD and the affected siblings, but not unaffected
siblings, had lower affection/care and more authoritarian con-
trol from the mother when compared with TD youth. It is sug-
gested that inattentive and hyperactive symptoms of the affect-
ed child place multiple demands on the mother, increase mater-
nal parenting challenges (Barkley 1985) and negative mother-
ing practices such as increased maternal rejection (Pimentel
et al. 2011), and decrease maternal responsiveness
(Woodward et al. 1998). Moreover, it should be noted that
approximately two-thirds of the affected siblings did not have
the clinical diagnosis of ADHD but met the criteria for ADHD
based on clinical evaluation and the K-SADS-E interview with
the parents in this study. Thus, mothers, within the context of
not knowing that the affected sibling had ADHD, may feel
more distressed as the discrepancy between their expectations
and the actual performance of affected siblings widens.

Smith et al. (2002) pointed out that unaffected siblings
often overcompensate for the actions of the index ADHD
child by demonstrating adjustment and social competence out-
side the family, or trying to be extra good in school and avoid
causing trouble. Thus, mothers may be more likely to practice
similar mothering styles with unaffected siblings and TD
youth, and practice similar mothering styles, such as less

Table 4 Prediction of ADHD status and sibling status on the discrepancy betweenmother and child reports onmaternal parenting and home behaviors
controlling for age and sex

Group Effect ADHD/TD Affected Sibling/TD Unaffected Sibling/TD

Mother Report -Child Report Overall F value P value Beta F value P value Beta F value P value Beta F value P value

Affectionate and Care 1.96 0.123 -1.48 2.25 0.137 0.06 0.00 0.963 -2.51 4.08 0.046

Overprotection 1.58 0.199 -0.40 0.19 0.665 -2.11 2.86 0.094 0.62 0.30 0.588

Authoritarian Control 0.50 0.686 -0.56 0.76 0.386 -1.00 1.28 0.261 -0.35 0.19 0.662

Impaired Interaction with Mother 0.76 0.517 0.07 0.68 0.413 0.08 0.40 0.528 0.17 2.26 0.135

Behavioral Problems at Home 2.68 0.050 0.14 6.76 0.011 0.11 2.00 0.161 0.02 0.08 0.776

Perceived Family Support 1.46 0.231 -0.31 0.35 0.558 -0.33 0.24 0.625 -1.23 3.61 0.060

ADHD attention-deficit hyperactivity disorder, TD typically developing youth
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affection/care and more authoritarian control, to index ADHD
youth and the affected siblings. This assumption is further
supported by a previous study, where parents reported unaf-
fected siblings shared more similarities with the TD group,
while the index youth with ADHD and the affected siblings
shared similar emotional and conduct problems (Steinhausen
et al. 2012).

Mother-Child Relationship and Family Function
in ADHD, Siblings, and TD Youth

Our second hypothesis was also partially supported, where the
affected siblings, but not the unaffected siblings, had more im-
paired mother-child relationship than TD youth. This further
supports a close association between ADHD symptom severity
and difficulties in mother-child relationship (Lifford et al.
2008). In addition, mothers reported that ADHD youth had
more impaired mother-child relationships than the affected sib-
lings. Mothers may be more likely to view the index child with
ADHD, who has received psychiatric service, as more prob-
lematic than the affected sibling; especially those siblings who
have not utilized psychiatric service. Our earlier study also
showed that parents of children with ADHD in a clinic-based
sample reported more social impairment including poor parent-
child relationships and behavioral problems than did parents of
community-based children with ADHD (Gau et al. 2010b).

Child ADHD symptoms may also trigger mother-child
hostility and negative interactions concurrently and longitudi-
nally, leading to the development of child CD/ODD later in
life (Lifford et al. 2009), and subsequently impair the mother-
child relations in the long term ( Barkley et al. 1991; Gau and
Chang 2013; Lee et al. 2013). The presence of ODD in youth
with ADHD in our study was related to less affectionate and
more overprotective parenting, more impaired interactionwith
mothers and perceived family support and more behavioral
problems at home, although the reports between youth and
mothers were not always consistent. This finding was in
agreement with previous literature where comorbidity of
ODD in youth with ADHD was associated with more im-
paired mother-child relationships and family relations
(Kashdan et al. 2004; Psychogiou et al. 2007).

Youth with ADHD and their siblings had more problems at
home in the present study, while all the youth from families
with ADHD had less perceived family support than TD youth
(maternal report). Unaffected siblings did not have more prob-
lems at home when compared to TD youth, since unaffected
siblings usually behave Bproperly^ and have generally good
social coping skills (Smith et al. 2002). Moreover, the unaffect-
ed siblings are often asked to be the Bcaretaker^ and the
Bresponsible one^ among the siblings (Smith et al. 2002),
which may positively reinforce their Bgood^ behaviors at
home.

It draws our attention that mothers reported that all youth
from the families with ADHD children, including the unaf-
fected siblings, had less perceived family support than TD
youth in our study. This is compatible with a previous study
finding that having one or more family members with the
diagnosis of ADHD was associated with a less resourced
and more non-supportive family environment (Corwin et al.
2012). Families with children with ADHD are at risk for a
variety of family dysfunctions including maternal depression
(Brown and Pacini 1989; Pelham and Lang 1999), marital
discord (Brown and Pacini 1989), parent-child conflicts
(Lifford et al. 2008), and sibling rivalry (Mikami and
Pfiffner 2008) all of which may be linked to less perceived
family support. Furthermore, unaffected siblings might have
less family support, since their needs may be masked by their
good behaviors and under-recognized by the family. On the
whole, ADHD may serve as a catalyst for negative family
interactions, where affected youth have more impaired
mother-child interactions and more problems at home, and
all youth from the family perceive less family support.

Affected Status of Siblings, Mothering, and Family
Function

Our third hypothesis was partially supported by the findings
of this study, where only ADHD youth with affected siblings
received less maternal affection/care than the siblings, regard-
less of affected status, and TD youth. ADHD symptoms of the
child may place great demands on the mothers, and child
ADHD is associated with maternal mood and anxiety symp-
toms (Edwards et al. 2001; Gau 2007; Pelham and Lang
1999); which are associated with negative parenting (Nelson
et al. 2009) and impaired mother-child interactions (Chi and
Hinshaw 2002). The core ADHD symptoms of the index chil-
dren and affected siblings may interact synergically to influ-
ence maternal parenting, the mother-child relationship, and
functioning in families having at least two children with
ADHD. Mothers may have difficulty providing equal care
between the index youth with ADHD and affected siblings
and may be more frustrated with exacerbated family dysfunc-
tion, widening the gap between child’s need and mother’s
care. For example, mothers need to make efforts to take care
of the affected siblings, those without formal diagnosis and
treatment, which may negatively impact their care for the in-
dex youth with ADHD. In short, lower maternal affection/care
for the ADHD youth with affected siblings may be attributed
to both maternal distress for caring for more than one child
with ADHD and the severity of child’s ADHD symptoms.
Lastly, as we hypothesized in the second part of the third
hypothesis, youth with ADHD, regardless of affected status
of their siblings, and their affected siblings had less perceived
family support. As we had discussed earlier, this may be due
to the challenges encountered by families of children with
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ADHD, leading to a less resourced and supportive environ-
ment (Corwin et al. 2012).

Similar or Different Perception of Maternal and Family
Process between Youth and their Mothers

We addressed the issue of agreement and differences between
mother’s and child’s report on the perception of mothering, the
mother-child relationship and family functioning in our last hy-
pothesis. We found that the affected siblings and TD youth and
their mothers perceive maternal affection/care differently, with
youth reporting less maternal affection/care than the mothers.
Secondly, mothers and youth were consistent in reporting more
impaired interactions with mothers but inconsistent reports of
maternal control. Adolescence marks the beginning of indepen-
dence and bargaining for autonomy, and is associated with more
conduct problems and risk taking behaviors. Mothers, adjusting
to the changes in relations with their children might exert more
control to protect their children from the risks and danger, and
the mother-child relationships in adolescence may be more con-
flictual and less intimate than in childhood (Edwards et al.
2001). As for family functioning, unaffected siblings and TD
youth, when compared to their mothers’ reports, reported more
problems at home. Unaffected siblings and TD, when compared
with affected youth, are less likely to overburden their parents
with behavioral and conduct problems, and injuries (Shilon et al.
2012) or to cause trouble at home. Moreover, the problems and
behavioral abnormalities of unaffected siblings may be
overlooked or neglected since mothers may have their time
and attention occupied by the ADHD youth and affected sib-
lings (Steinhausen et al. 2012).

ADHD youth with an unaffected sibling and TD youth re-
ported less perceived family support than the mothers. This
emphasizes the different views youth and mothers have on fam-
ily functioning. Moreover, it is interesting that TD youth report-
ed less perceived family support than their mothers, which may
be due to different perspectives on family support held by the
youth and the mother. Chinese culture emphasizes Bxiao-shun^
for parent-child relationships, where children should be obedient
and not upset the parents; while parents were expected to prac-
tice Bguan^ and Bchao^ (Chao 1994), meaning to provide au-
thoritarian teaching and caring, during child-rearing. Hence, in
the context of Chinese culture, Taiwanese youth may perceive
less family support since they were less likely to disclose their
problems to or discuss their perspectives to avoid confronting
and disappointing their parents.

Limitations and Strengths

Our study has two major limitations. First, the measures of
maternal and family process were based on subjective reports
from the participants and their mothers. Second, the cross-
sectional design prevented us from making causal inferences.

Another limitation to our study was that we only recruited
adolescents with ADHD who had one sibling, regardless of
affected or unaffected status of the siblings, and we did not
record the data of birth order for each proband-sibling dyad. In
contrast, the study has the strength of being the first study to
target family processes among youth with ADHD, their affect-
ed and unaffected siblings and TD controls with both mother
and youth as informants. Future studies should consider re-
ports of other sources (e.g., the fathers) and inclusion of ob-
jective assessments of mother-child interactions with a longi-
tudinal design.

Conclusion

As the first large-scale research targeting the maternal and
family processes among youth with ADHD and their affected
and unaffected siblings as compared to TD with comprehen-
sive maternal and family measures, our findings suggested
that the presence of ADHD had an impact on a wide-range
of maternal parenting behavior and family functioning.
Children in a family with any ADHD children, regardless of
affected status, perceive less family support than TD. The
findings suggest that problems of unaffected children in these
families may be overlooked. Individual needs and resources of
family members, especially the siblings of individuals with
ADHD, should be carefully assessed.
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