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Introduction

ADHD is a common neurodevelopmental disorder charac-
terized by inattention, impulsivity, and hyperactivity with 
increasing recognition that many individuals with ADHD 
also have difficulty with emotion regulation (American 
Psychiatric Association, 2013; Beheshti et al., 2020). 
Although most often identified in childhood, ADHD can 
persist into adulthood and impairment is often present even 
if symptoms desist (Faraone et al., 2006). The overall prev-
alence of ADHD among adults is estimated to be 4% in the 
United States and 2.5% worldwide (Faraone et al., 2021; 
Kessler et al., 2006). Individuals with ADHD have multiple 
impairments spanning social, occupational, and health-
related domains (Barkley, 2014; Doshi et al., 2012). A 
growing focus of research is on the impact of adult ADHD 
on the experience of parenting.

There is much known about parenting in families 
affected by ADHD, but these studies tend to be about par-
enting behaviors and experiences when the child has ADHD 
(e.g., Hinshaw et al., 2000; Theule et al., 2013). Much less 
is known about the impact of parental ADHD on the experi-
ence of parenting (Johnston et al., 2012). Despite high heri-
tability of ADHD, studies have found that, after accounting 
for familial risk for ADHD, parent-controlled environments 

(e.g., early cognitive enrichment or level of home chaos) 
predict later development of ADHD (Einziger et al., 2019; 
Larsson et al., 2014). Thus, improving the parenting experi-
ence may improve parents’ capacity to regulate and enhance 
their child’s environment. This is particularly important in 
the first year of life when parents most heavily influence 
their child’s environment and a period of time when the 
human brain is rapidly developing (Gao et al., 2017).

High parenting stress, the perception of excess demands 
relative to one’s resources due to parenthood, has been 
linked to numerous negative outcomes for parents and chil-
dren, including worse physical and mental health for the 
parent, less optimal parenting (e.g., harsher parenting), and 
greater child problem behaviors over time (Eisenhower 
et al., 2009; McQuillan & Bates, 2017; Neece et al., 2012). 
Parenting stress is commonly endorsed in the general popu-
lation; a large national survey found that 13% of parents 
report high levels of parenting stress (Raphael et al., 2010). 
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Inability to cope or maladaptive adjustment to parenting-
associated stressors can significantly increase parental 
stress. Given the unique challenges faced by adults with 
ADHD, including disorganization, difficulty with time 
management, poor working memory, and emotional dys-
regulation, families with parental ADHD should be at 
increased risk for experiencing parenting stress but there 
are few data on this association and particularly in the first 
year of parenting. This is a significant gap in the literature 
given that parenting behaviors known to be affected by 
stress (e.g., warmth and support, positive communication) 
also influence brain development at this time (Crnic et al., 
1983; Spinelli et al., 2013).

In addition to understanding the magnitude of stress 
experienced in the first year of parenting in relation to adult 
ADHD, identifying factors that contribute to this stress is 
important for prevention efforts. The Parent-Child-
Relationship Stress theory is a widely referenced concep-
tual model of parenting stress (Deater-Deckard, 2004). 
Although typically examined in the context of parental 
depression or among families of children with chronic ill-
nesses and disabilities, this theory emphasizes the impor-
tance of considering both parent and child factors associated 
with parental distress. One factor that is especially pertinent 
in this developmental window is sleep. New parents experi-
ence frequent sleep disruptions due to nighttime care for 
their infant. Sleep changes across the first postpartum year 
can have a negative impact on mood, relationships, and 
quality of life (Da Costa et al., 2021; Medina et al., 2009; 
Simard et al., 2021). Studies of parents of infants and tod-
dlers have also identified that the quality of the child’s sleep 
predicts parent’s sleep quality (Meltzer & Mindell, 2007; 
Sinai & Tikotzky, 2012). Moreover, both the parent’s and 
their child’s sleep are related to parenting stress such that 
worse sleep quality is associated with greater parenting dis-
tress (Atzaba-Poria et al., 2010; Hoffman et al., 2008; 
McQuillan & Bates, 2017; Meltzer & Mindell, 2007; Sinai 
& Tikotzky, 2012). Given that adults with ADHD report 
significantly worse sleep than adults without ADHD, it is 
likely that parents with ADHD, compared to parents with-
out ADHD, experience greater sleep disruption in the post-
partum period (Díaz-Román et al., 2018). Additionally, 
infants at familial risk for ADHD have been found to have 
poorer sleep than infants without a family history of ADHD 
(Keating et al., 2021). Together this suggests that sleep of 
the parent and of the infant might be worse in the presence 
of parental ADHD and may increase parenting-related dis-
tress. This association has yet to be tested.

Another parent-level factor that should affect the parent-
ing experience is social support. Having a robust social sup-
port system can provide resources, including emotional 
support and access to childcare. In fact, a vast literature, 
primarily focused on parents of children with disabilities, 
supports this notion with numerous studies finding a 

negative association between social supports and parental 
stress (See review by Boyd, 2002; Guralnick et al., 2008; 
Shin et al., 2006; Zeng et al., 2020). Deater-Deckard (1998) 
emphasizes the importance of the link between social sup-
ports and parenting stress for high-risk families. Different 
risk groups have been found to vary in the types of social 
support deficits (e.g., high- vs. low-educated mothers) 
although the relation between social supports and parent 
stress remains the same across groups (Parkes et al., 2015). 
Parents affected by ADHD should be at especially elevated 
risk for having fewer social supports given the many studies 
that have documented impairments in interpersonal func-
tioning associated with ADHD (Barkley et al., 2010; 
Biederman et al., 2006; Molina et al., 2014).

Finally, just as infant sleep may be important for parent 
stress, infant temperament may also contribute in families 
where a parent has ADHD. Infant temperament has been 
examined in relation to parental stress for mothers with and 
without psychiatric disorders. Infants at familial risk for 
ADHD have been found to have more difficult tempera-
ment (e.g., more anger/irritability, greater activity levels, 
and less effortful control) compared to infants at low famil-
ial risk for ADHD (Auerbach et al., 2008; Sullivan et al., 
2015). Mother’s perception of their infant as having a more 
difficult infant temperament was significantly associated 
with greater parental distress and easy temperaments were 
associated with less parental distress (Moe et al., 2018; 
Siqveland et al., 2013). Interestingly, mothers of infants 
born to fathers with elevated ADHD symptoms have been 
found to be less responsive than mothers of infants at low 
familial risk for ADHD (Landau et al., 2009, 2010). This 
could represent the effect of challenging infant tempera-
ment, commonly reported amongst children at high risk for 
developing childhood ADHD, on the parenting experience 
(Einziger et al., 2018; Willoughby et al., 2017). Whether 
this translates to increased parenting stress is unknown.

While most studies of parental stress focus on a single 
parent, parenting stress among families with ADHD should 
examine both parents as increased stress among co-parents 
affected by ADHD is plausible. Problems with romantic 
partners is amongst the interpersonal difficulties experi-
enced by adults with ADHD and may contribute to parent-
ing stress. For example, more ADHD symptoms are 
associated with greater stress and maladaptive coping strat-
egies in romantic relationships for young adults (Overbey 
et al., 2011). Adults with ADHD have also been found to 
have lower romantic partner satisfaction, higher rates of 
separation and divorce, and more unplanned pregnancies 
(Bruner et al., 2015; Minde et al., 2003; Murphy & Barkley, 
1996). Likewise, partners of individuals with ADHD report 
significantly lower marital satisfaction than couples without 
ADHD (Ben-Naim et al., 2017). A robust literature finds a 
decrease in marital satisfaction across the transition to par-
enthood (e.g., see review by Kluwer, 2010). As couples 
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enter parenting and co-parenting responsibilities, greater 
demands are placed on their relationships (e.g., communi-
cation around childcare, change in roles) with a resultant 
increase in frequency and intensity of disagreements (Huss 
& Pollmann-Schult, 2020). Therefore, new parents with 
ADHD and their co-parents may experience higher levels 
of parenting stress during the first year of parenthood com-
pared to families without ADHD.

Together, these parent and infant factors are hypothe-
sized to be associated with parental distress among families 
with and without ADHD. We hypothesized that poorer sleep 
quality and fewer social supports for the parent as well as 
more difficult temperaments (e.g., greater negative affect) 
and poorer infant sleep would each contribute to greater 
parental distress. Given impairments associated with 
ADHD in adulthood, including in interpersonal relation-
ships, we also hypothesized that parent ADHD would con-
tribute to parental distress for both the parent with ADHD 
and their co-parenting partner. Finally, as these factors were 
expected to be exacerbated amongst parents affected by 
ADHD (themselves or their partner), as well as being 
important for parental distress, we hypothesized that pre-
diction from presence or absence of parental ADHD would 
lessen once these variables were included together in our 
statistical models.

Methods

Participants

Biological parent pairs (N = 146; 73 families) and their 
infants, 6 to 10 months old, were recruited from Western 
Pennsylvania for participation in the Pittsburgh ADHD 
Risk in Infancy Study (PARIS). This study enrolled families 
with infants at high and low familial risk for ADHD to lon-
gitudinally examine early predictors of childhood ADHD. 
High risk infants had at least one parent who met DSM-5 
criteria for childhood ADHD with persistence into adult-
hood (n = 37) and low risk infants had two parents without 
ADHD (n = 36). Of the families with ADHD, 13 included a 
mother with ADHD, 28 included a father with ADHD, and 
4 included 2 parents with ADHD. Both male and female 
infants were enrolled, and high- and low-risk offspring 
were group-matched on infant sex, race, and ethnicity. 
Families were excluded if the infant was born before 
38 weeks of gestation, had a low birth weight (<5 lbs 8 oz), 
or was exposed to perinatal substances as determined by 
both mother and father report. Participant characteristics are 
shown in Table 1.

Procedures

All parents participated in a research visit, in-person, 
to determine ADHD status and co-morbid psychiatric 

disorders. Assessments were conducted by a masters or 
doctoral-level clinician, research-trained to evaluate symp-
toms and impairment of ADHD across the lifespan. Parents 
also completed questionnaires remotely using Qualtrics 
(Provo, UT) regarding their demographics, parenting stress, 
sleep, and their infant’s behavior. All participants provided 
informed consent prior to participation. All families were 
compensated for their time and the study protocol was 
approved by the University of Pittsburgh IRB.

Measures

Parent ADHD. The Conners’ Adult ADHD Diagnostic 
Interview (CAADID; Epstein et al., 2001) is a semi-struc-
tured interview to examine presence of ADHD in childhood 
and adulthood. Participants were identified as having 
ADHD (yes, no) if they met DSM-5 criteria for any presen-
tation, 6+ symptoms in childhood and 5+ symptoms in 
adulthood with impairment across the lifespan.

Parenting distress. The Parent Distress subscale of the Par-
enting Stress Index-Short Form (PSI-4-SF; Abidin, 2012) 
contains 12 items and assesses distress related to perceived 
parenting competence, social support, and conflicts between 
parenting and other roles. Parents rate each item on a scale 
from 1 (strongly disagree) to 5 (strongly agree). The PSI 
contains two additional domains of parent stress: Parent-
Child Dysfunctional Interaction and Difficult Child. Cron-
bach’s alphas for all three scales in our sample were .89, 
.86, and .90, respectively. Raw scores from each scale can 
be converted into normed percentile scores, which can be 
used to determine if a parent’s stress scores are in the clini-
cally significant range (90th percentile or greater). The 
measure also includes a check for defensive responding.

Parent sleep. The General Sleep Disturbance Scale (GSDS; 
Lee, 1992) is a 21-item scale used to assess sleep problems. 
Parents rated the frequency of a number of different sleep 
problems on a scale from 0 (did not occur in the past week) 
to 7 (occurred every day in the past week). Responses to the 
21 items are summed to yield a total score which generally 
range from 20 to 40 for good sleepers and in the 60s for 
shift workers (Lee, 1992); women typically score above 42 
in the pregnancy and postpartum periods (Gay et al., 2004). 
Gay et al. (2004) reported internal consistencies of 0.77 for 
new mothers and 0.85 for new fathers. The Cronbach’s 
alphas for our sample were .88 for mothers and .88 for 
fathers. A 3-item sleep quality subscale mean can also be 
calculated; a score above 3 on the Sleep Quality subscale 
indicates poor sleep quality three nights per week or more.

Parent depression. The Structured Clinical Interview for 
DSM-5 Research Version (SCID-5-RV; First et al., 2015) is 
a semi-structured interview guide used by the study 
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clinicians to determine the presence of a lifetime history of 
major depressive disorder (MDD) by DSM-5 symptom and 
impairment criteria, yes or no.

Social support. The Maternal Social Support Index (MSSI, 
Pascoe et al., 1981) is a 21-item questionnaire that asks 
about support with household chores and childrearing, fre-
quency, and quality of contact with neighbors, family mem-
bers, significant other, and friends, as well as involvement 
in organizations. Scores on the MSSI can range from 1 to 
19. Although validated for use with mothers (Pascoe et al., 
1981, 1982), there were no significant differences in overall 
report of social supports by fathers and mothers in our sam-
ple (Mfathers = 14.15, SD = 2.53; Mmothers = 14.22, SD = 2.81).

Infant sleep. The Brief Infant Sleep Questionnaire (BISQ; 
Sadeh, 2004) is a 10-item questionnaire completed by par-
ents regarding their infant’s sleep. Two items (How much 
time does your child spend in sleep during the NIGHT 
between 7 in the evening and 7 in the morning, and Average 
number of awakenings per night), have been found to dis-
criminate between infants presenting clinically with sleep 
concerns and controls. Nighttime sleep and number of 
nighttime awakenings accounted for 45% of the variance 
between groups (clinical vs. control) and assignment to the 

correct group occurred 85% of the time based on these two 
items (Sadeh, 2004).

Infant temperament. The Infant Behavior Questionnaire—
Revised Very Short Form (IBQ-R-VS; Putnam et al., 2014) 
is a 37-item questionnaire used to assess infant tempera-
ment. Parents rated how often their child exhibited a par-
ticular behavior in the past week on a 7-point scale 
(1 = Never, 7 = Always). The IBQ-R-VS has three subscales: 
(1) Surgency, which includes positive affect, activity level, 
and vocal reactivity; (2) Negative Affect, which includes 
sadness, distress to limitations, and fear; and (3) Effortful 
Control, which includes regulatory capacity, cuddliness, 
and soothability. Putnam reported alphas >.65 for all sub-
scales; Cronbach’s alphas in our sample were .79 for Sur-
gency, .78 for Negative Affect, and .75 for Effortful 
Control.

Analytic Approach

Hypotheses were tested using a series of multilevel models 
clustered by family (both biological parents), with maxi-
mum likelihood estimation, to cross-sectionally examine 
predictors of parenting distress. All analyses were conducted 
in SPSS version 24 (IBM Corp, 2016). Covariates (parent 

Table 1. Participant Demographics.

High-risk (N = 73) Low-risk (N = 72)

 M (SD) M (SD)

Parent age (years) 32.9 (5.5) 32.7 (5.7)
Infant age (months) 8.8 (2.1) 8.4 (1.6)

 N (%) N (%)

Parent race
 Asian 2 (2.7) 7 (9.7)
 Black or African American 11 (15.1) 13 (18.1)
 White or European American 58 (79.4) 51 (70.8)
 More than one race 2 (2.7) 1 (1.4)
Parent ethnicity
 Hispanic or Latinx 5 (6.8) 3 (4.2)
 Not Hispanic or Latinx 68 (93.2) 69 (95.8)
Parent education
 Partial high school 2 (2.7) 0 (0.0)
 High school or GED 8 (11.0) 9 (12.5)
 Technical/secretarial school 2 (2.7) 2 (2.8)
 Partial college (>1 year) 7 (9.6) 8 (11.1)
 Associate or 2-year degree 5 (6.8) 5 (6.9)
 College or university graduate 23 (31.5) 23 (31.9)
 Graduate or professional training 26 (35.6) 25 (34.7)
Parent relationship status
 Single, never married 19 (26.0) 8 (11.1)
 Married 54 (74.0) 64 (88.9)

Note. High-Risk indicates the parent or co-parent has an ADHD diagnosis.
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sex and education) were first entered into the model fol-
lowed by parental ADHD. Parent and infant predictors were 
tested in separate models. In a final model, all predictors 
p ≤ .2 were retained (Vittinghoff et al., 2012). Given the 
high comorbidity of adult ADHD and depression as well as 
the potential overlap between symptoms of depression and 
parental distress, we conducted additional analyses to deter-
mine if a history of depression explains a portion of the ele-
vated risk for parental distress among families with ADHD.

Results

Table 2 shows the bivariate correlations amongst the 
study variables. Statistically significant associations were 
observed among some of the predictors (e.g., Infant 
Surgency and Effortful Control), but none of the associa-
tions were over .4, supporting their distinctiveness as 
hypothesized predictors. Descriptive statistics for all study 
variables are reported in Table 3. Additionally, families with 
and without ADHD were compared on all study variables. 
Parents in families with ADHD had worse sleep quality, 
greater parental distress, and more frequent lifetime history 
of MDD. Children born to parents with ADHD had greater 
surgency and negative affect. Forty-two parents met criteria 
for MDD across their lifetime with 29 (40%) among the 
high-risk parents and 13 (18%) among the low-risk parents. 
Fourteen parents scored in the high or clinically significant 
range for the Parent Distress scale of the PSI-4-SF (seven 
high-risk parents and seven low-risk parents; five fathers 
and nine mothers).

Parent ADHD in Relation to Parental Distress

Before testing associations with parent ADHD, an uncondi-
tional model was tested and found to have a significant 

(p = .001) random intercept clustering by family with an 
intraclass correlation (ICC) of .42; this supported the use 
of multilevel modeling. The next model examined the 
relation between parent ADHD and parental distress 
adjusting for parent sex and education, Table 4. This ini-
tial model showed that having an ADHD diagnosis or a 
partner with an ADHD diagnosis significantly predicted 
more parent distress in the first year of their infant’s life 
(t = 2.07; p = .04; ES = 0.40). Neither parent sex nor parent 
education were significantly associated with parental 
distress.

Parent Factors in Relation to Parental Distress

Parent sleep quality and social supports were added to the 
main effect model of parent ADHD predicting parent dis-
tress, Table 4. Both parent sleep quality and social supports 
were significant predictors of parent distress such that 
poorer sleep quality (t = 3.87, p < .001, ES = 0.31) and fewer 
social supports (t = −3.48, p < .001, ES = 0.27) were associ-
ated with greater parent distress. In this model, family 
ADHD status was no longer significantly associated with 
parent distress.

Infant Factors in Relation to Parental Distress

In a separate model, infant factors (infant sleep and tem-
perament) were added to the main effect model of parent 
ADHD predicting parent distress, Table 4. Greater infant 
surgency (t = −2.23, p = .02, ES = 0.21) and effortful control 
(t = −2.57, p = .01, ES = 0.22) predicted less parental dis-
tress. Family ADHD status remained a significant predictor 
of parental distress (t = 2.38, p = .02, ES = 0.49). Negative 
affect and infant sleep were not significantly associated 
with parent distress.

Table 2. Intercorrelations.

1 2 3 4 5 6 7 8 9 10 11

 1 Parent education —  
 2 Parent poor sleep 

quality
−.073 —  

 3 Social support .130 −.098 —  
 4 Infant surgency .101 .076 −.036 —  
 5 Infant negative Affect −.030 .268** −.012 .341*** —  
 6 Infant effortful 

control
.075 .042 .064 .375*** .072 —  

 7 Infant night sleep .364*** −.173* .240** .130 .016 −.010 —  
 8 Infant awakenings −.078 .036 −.064 −.040 .115 −.026 −.259** —  
 9 Parent distress −.026 .341*** −.274** −.150 .023 −.229** −.136 −.045 —  
10 Parent/partner 

ADHD
−.010 .199* −.133 .223** .171* .110 −.150 .021 .201* —  

11 History of MDD −.001 .320*** −.102 −.031 .048 .077 −.053 −.022 .168* .247** —

Note. Bold indicates statistical significance.
*p < .05. **p < .01. ***p < .001.
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Table 4. Multilevel Models Predicting Parenting Distress.

Unconditional 
model

ADHD only 
model

Parent factors 
model

Infant factors 
model

Full  
model

 B SE B SE B SE B SE B SE

Intercept 0.000 0.099 0.232 0.149 0.110 0.152 0.336* 0.158 0.221 0.148
Parent education 0.052 0.084 0.087 0.082 0.118 0.086 0.117 0.076
Parent sex −0.069 0.125 0.025 0.119 −0.156 0.124 −0.081 0.108
Parent or partner ADHD 0.400* 0.193 0.231 0.197 0.491* 0.207 0.355+ 0.194
Parent poor sleep quality 0.309*** 0.075 0.303*** 0.068
Social support −0.267*** 0.077 −0.248*** 0.070
Infant hours of nighttime 

sleep
−0.091 0.090  

Infant night time 
awakenings

−0.080 0.092  

Infant surgency −0.209* 0.091 −0.197* 0.078
Infant negative affect 0.054 0.086  
Infant effortful control −0.221* 0.086 −0.206** 0.077
Residual variance 0.571*** 0.555*** 0.442*** 0.464*** 0.343***
Intercept variance 0.421*** 0.401** 0.421*** 0.450*** 0.435***
Intraclass correlation 0.424 0.419 0.488 0.492 0.559
Log likelihood 395.9 391.0 340.8 348.0 332.1

+p < .10. *p < .05. **p < .01. ***p < .001.

Full Model Predicting Parental Distress

In a final model, all predictors of parental distress with 
p-values <.2 from the prior models were included and 
tested simultaneously. Parental ADHD was marginally sig-
nificant (t = 1.83, p = .07, ES = 0.36) and each of the remain-
ing predictors that were previously significant remained so, 
Table 4. The ICC was 0.56, estimating that 56% of the total 
variance in parenting distress is explained by parent or part-
ner ADHD status, parent sleep quality, social supports, 
infant surgency, and effortful control when clustering by 
family and adjusting for parent education and sex, up from 
42% in the unconditional model.

Contribution of Lifetime Depression

Lifetime history of depression was a significant predictor of 
parental distress when examined with the covariates and 
parental ADHD only, t = 2.48; p = .02, and marginally sig-
nificant in the full model, t = 1.81; p = .07, Table 5. Parental 
ADHD was no longer a significant predictor when lifetime 
history of depression was included in the model.

Discussion

The current study examined the relation between parent 
ADHD and parental distress in the first year postpartum. 

Table 3. Descriptive Statistics and Comparison Between High and Low-Risk Families.

Mean SD Range High-risk, M (SD) Low-risk, M (SD) p

PSI-4-SF: Parental Distress Raw Score 25.6 9.0 12–60 27.4 (7.9) 23.8 (9.7) .015
PSI-4-SF: Parental Distress Percentile Score 47.5 27.6 3–99 54.4 (24.4) 40.5 (29.0) .002
GSDS: Parent Sleep Quality Subscale 3.6 2.0 0–7 4.0 (2.1) 3.2 (1.9) .016
Social supports 14.2 2.7 7–19 13.8 (2.7) 14.5 (2.6) .111
IBQ-R-VS: Surgency Subscale 5.2 0.7 3.0–7.0 5.3 (0.8) 5.1 (0.7) .008
IBQ-R-VS: Negative Affect Subscale 4.2 1.0 1.8–7.0 4.3 (0.9) 4.0 (0.9) .044
IBQ-R-VS: Effortful Control Subscale 5.3 0.8 3.4–7.0 5.3 (0.8) 5.2 (0.8) .199
Infant hours of nighttime sleep 9.2 2.1 1.5–12.0 8.9 (2.2) 9.5 (2.0) .115
Infant number of nighttime awakenings 1.5 1.0 0-3 1.5 (1.00) 1.5 (1.0) .803

Note. Higher GSDS Parent Sleep Quality scores indicate lower quality sleep.
Bold indicates statistically significant group differences at p < .05.
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This is one of the few studies of parents with ADHD and 
their infant offspring and it has several strengths including 
parents being well-characterized with ADHD and inclusion 
of both parents. The latter is particularly important as 
fathers have historically been under-represented in research 
on parenting (Lamb, 2000). Yet, research has demonstrated 
the importance of fathers and the co-parenting relationship 
on child development and behavior (Parkes et al., 2019; 
Sethna et al., 2017;). In studying two groups of parents—
one that included at least one parent with ADHD and the 
other excluding parents with ADHD, we found evidence (at 
least at the group mean level) of greater distress reported by 
those affected by ADHD. This study also revealed that sev-
eral parent and infant factors, above and beyond demo-
graphic characteristics, may be important for the experience 
of parenting-related distress among parents with ADHD or 
partnered to a parent with ADHD. Given the link between 
parenting stress and poor behavioral health outcomes for 
both parents and offspring, families affected by parental 
ADHD with infants may benefit from early interventions 
and/or support that address these factors during the transi-
tion to parenthood.

Our finding of greater average level of distress among 
the parents in families with ADHD was consistent with our 
prediction and expands understanding of family dynamics 
in the context of ADHD. In particular, presence of ADHD in 
either parent of an infant may represent a variety of difficul-
ties in the home that elevate parenting-related stress and 
should be considered when attempting to understand the 
transmission of ADHD across generations. Importantly, this 
group difference disappeared when accounting for parental 
history of depression and suggests that this well-known 
comorbidity (e.g., Riglin et al., 2021) may create the initial 
vulnerability responsible for the parenting distress. Another 

possible contributor to our group-level finding may be the 
absence of treatment experienced in this sample. Few par-
ents reported currently receiving medications for ADHD 
(19%, 7/37). Untreated ADHD, either pharmacologic or 
cognitive/behavioral, could be contributing to parent and 
partner distress through a variety of mechanisms including 
greater home chaos and less cohesion in co-parenting. 
These impairments likely result in higher levels of stress in 
daily activities of parenting. Our finding of no group differ-
ences at clinically significant levels of distress was unex-
pected and may be a function of the advanced level of 
education in our sample; future research should expand 
sampling to include more parents without college degrees. 
In addition, although the magnitude of distress differences 
may be modest, cumulative effects of chronic parenting dis-
tress over time need to be investigated.

Lower quality parent sleep was found to be associated 
with greater parental distress in the first year postpartum. 
Importantly, this result was observed after adjusting for 
parental demographic characteristics, ADHD, and other 
parent and infant factors (including parental depression his-
tory). Moreover, the association between parent ADHD and 
parent distress fell to non-significance after including par-
ent sleep in the regression model, suggesting that part of the 
effect of parental ADHD on parent distress is explained by 
poor sleep quality amongst parents with, or partnered to 
someone with, ADHD. ADHD is commonly comorbid with 
sleep disturbances which likely result from a combination 
of physiological (e.g., delayed melatonin onset; Van Veen 
et al., 2010) and behavioral etiologies (e.g., nighttime 
media use and sleep hygiene; Martin et al., 2020). Sleep 
may worsen for adults with ADHD in early parenthood 
because of a heightened need for greater discipline around 
sleep routines and advanced planning for activities to be 

Table 5. Multilevel Models Predicting Parenting Distress Accounting for Lifetime History of Depression.

ADHD Only model Full model

 B SE B SE

Intercept 0.522** 0.195 0.397* 0.178
Parent education 0.070 0.088 0.117 0.075
Parent sex −0.024 0.128 −0.063 0.105
Parent or partner ADHD 0.325 0.213 0.303 0.198
Lifetime history of MDD 0.458* 0.185 0.288+ 0.159
Parent poor sleep quality 0.273*** 0.069
Number of social supports −0.248*** 0.069
Infant Surgency −0.174* 0.078
Infant effortful Control −0.219** 0.076
Residual variance 0.521*** 0.317***
Intercept variance 0.487*** 0.467***
Intraclass correlation 0.483 0.596
Log likelihood 361.7 317.5

+p < .10. *p < .05. **p < .01. ***p < .001.
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accomplished after infant bedtime—each of which should 
be more difficult for parents with versus without ADHD. 
Indeed, our results found that, when examined cross-sec-
tionally, parent sleep quality is associated with parental 
ADHD such that parents with ADHD or a partner with 
ADHD reported significantly worse sleep quality.

Sleep as a predictor of distress is consistent with similar 
results in the literature outside of ADHD. Increasing atten-
tion has been given to the impact of postpartum sleep dis-
ruption on parental well-being and the parenting experience. 
Studies have found that mothers with poorer sleep at 
6 months postpartum have lower quality parenting and 
greater symptoms of depression across the first year of their 
infant’s life (Bai et al., 2020; Saxbe et al., 2016). Saxbe 
et al. (2016) also found mother and father sleep quality to be 
correlated and, interestingly, that mothers’ sleep quality 
predicted paternal depressive symptoms. This suggests that 
sleep disruption of one parent may be a conduit for parental 
distress among both parents. The transmission of poor sleep 
among couples is particularly relevant among families 
affected by ADHD given the high rates of sleep distur-
bances reported among individuals with ADHD (Fadeuilhe 
et al., 2021).

Parent social supports was associated with parental dis-
tress. However, it was not associated with high or low risk 
status of the parents. These findings may also have been 
influenced by the high proportion of well-educated parents 
in this sample and may not be representative of the general 
population of adults with ADHD. As such, we speculate 
that the parents with ADHD may have had greater supports 
than is typical for this population which may have contrib-
uted to their academic successes despite their ADHD symp-
toms. The observed social support levels in the sample 
supports this conjecture. Additionally, nearly all partici-
pants were from intact families (married or living with the 
infants’ other parent) due to the study design requiring both 
parents to participate. Thus, it is possible that parents with 
ADHD may also benefit from the social network of the 
unaffected parent.

Support was found for the hypothesis that infant tem-
perament would relate to parental distress, but our expecta-
tions about the associations between parental ADHD, infant 
temperament, and parental distress were not supported. 
Three infant temperament factors were studied, two were 
associated with parental ADHD (more surgency, more neg-
ative affect), but greater effortful control (regulatory capac-
ity, cuddliness, and soothability) and surgency (activity 
level combined with positive affect and vocal reactivity) 
were each associated with less parental distress. These asso-
ciations with distress were supported in the final model with 
all variables included as well as in the initial model exclud-
ing parent factors. The association between (more) effortful 
control and (less) parental distress was expected, but the 
inverse association between surgency and parenting distress 

was not expected, nor was the strengthening of the ADHD-
parental distress association after including surgency in the 
model. Although speculative, infants in the high-risk fami-
lies may be exhibiting a combination of temperament traits 
that include high activity levels and positive emotions. A 
recent literature review and meta-analysis found greater 
activity levels in infants to be associated with later develop-
ment of childhood ADHD (Kostyrka-Allchorne et al., 2020) 
and other literature has supported early exuberance (happi-
ness, positive emotions) to be associated with both inatten-
tive and hyperactivity symptoms in childhood (e.g., Thorell 
et al., 2017). Lowered parental distress may stem from an 
increase in rewarding interactions experienced by parents 
of infants who frequently smile, coo, and wave their arms 
and legs with excitement. Replication of this finding is 
important to ensure that it is not idiosyncratic to this 
sample.

Our findings have some tentative clinical implications 
that would be strengthened by replication in larger samples. 
First and foremost, our finding that parental sleep related to 
both parental distress and parental risk group suggests that 
treating sleep disturbances, as well as the symptoms and 
impairments of ADHD that may interfere with sleep, may 
be beneficial for new parents with ADHD. ADHD symp-
toms may lead to poor sleep behaviors and result in poor 
sleep quality for both the parent with ADHD and their part-
ners, as seen in this sample. Ultimately, such interventions 
may improve the overall physical and mental health of par-
ents with ADHD, their partners, and infants at familial risk 
of developing ADHD.

Interestingly, our bivariate correlational analyses showed 
that families with greater social supports and higher parent 
education reported more nighttime hours of sleep for their 
infant. Research on postpartum sleep interventions has 
demonstrated that consultation with pediatric providers and 
behavioral-education can improve infant nighttime sleep 
including greater sleep duration and fewer awakenings 
(Hiscock & Wake, 2002; Stremler et al., 2006). Therefore, 
families with greater supports and education may more 
readily access resources (e.g., new parent support groups, 
infant sleep training books, social supports) for help with 
sleep training their infants. While infant hours of nighttime 
sleep was significantly associated with parent sleep quality 
in the bivariate correlations, the association was small in 
magnitude and infant sleep did not predict parent distress. 
Thus, sleep training for the infant alone may be insufficient 
for improving parent sleep quality and parenting distress. 
Additionally, infants’ hours of nighttime sleep did not differ 
between families with and without parental ADHD.

Certain limitations of our research must be acknowl-
edged. First, the study was cross-sectional and therefore we 
were unable to directly test mediational pathways unfolding 
longitudinally or rule out prospectively the existence of 
confounding variables in place prenatally. Additionally, the 
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absence of objective measurement of infant temperament 
and sleep leaves open the possibility that reporter effects are 
driving associations in this study. As mentioned earlier, the 
educational level of the participants is high with over half of 
families having a 4-year college degree or graduate degree 
(67%) and most (75%) identifying as White which may 
limit the generalizability of these findings to populations 
more distressed by fewer resources. Participants were pri-
marily recruited through two mechanisms: (1) a university-
hosted community research registry and (2) postcards 
mailed to women on a university hospital birth registry. 
Enrollment of families from the birth registry was limited to 
women with stable housing given the time between delivery 
and mailing of the postcards (4–9 months). Both recruit-
ment methods likely contributed to the higher SES sample. 
Additionally, requiring both biological parents to be able 
and willing to participate resulted in a sample of hetero-
sexual, largely co-parenting, couples, and eliminated most 
single-parent households that might be more prone to par-
enting distress (as well as same-sex couples). Lastly, the 
sample size prohibits separate examination of parents with 
ADHD and their partners as well as gender, sexual, racial, 
and ethnic identity differences that may be present. Our 
future work will examine longitudinal outcomes for these 
families and efforts are ongoing to recruit and retain more 
diverse participants.

Overall, the findings herein demonstrated that parents 
with ADHD and their partners experience greater mean-
level parenting distress in the first year of their child’s life 
than families without parental ADHD. This association is 
modest but should be examined for cumulative, long-term 
effects. Poor parental sleep quality was significantly associ-
ated with parental distress. Sleep disturbance is common 
among individuals with ADHD, and in this sample parents 
with ADHD and their partners reported poorer sleep quality 
than families without ADHD. Thus, treating sleep distur-
bances, as well as the symptoms and impairments of ADHD 
that may be disrupting sleep, are potential targets for new 
parents with ADHD. Ultimately, such interventions may 
improve the overall physical and mental health of parents 
with ADHD, their partners, and infants at familial risk of 
developing ADHD.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
research was supported from the Klingenstein Third Generation 
Foundation Fellowship in ADHD, NIMH Grant MH121585, 

NIMH Grant MH018951, NCATS Grant TR001856, and CTSA 
Grant UL1TR001857.

ORCID iD

Heather M. Joseph  https://orcid.org/0000-0002-3352-8835

References

Abidin, R. (2012). Parenting stress index–fourth edition (PSI-4). 
Psychological Assessment Resources.

American Psychiatric Association. (2013). Diagnostic and sta-
tistical manual of mental disorders (DSM-5®). American 
Psychiatric Publishing.

Atzaba-Poria, N., Meiri, G., Millikovsky, M., Barkai, A., 
Dunaevsky-Idan, M., & Yerushalmi, B. (2010). Father-child 
and mother-child interaction in families with a child feeding 
disorder: The role of paternal involvement. Infant Mental 
Health Journal, 31(6), 682–698. https://doi.org/10.1002/
imhj.20278

Auerbach, J. G., Berger, A., Atzaba-Poria, N., Arbelle, S., Cypin, 
N., Friedman, A., & Landau, R. (2008). Temperament at 7, 
12, and 25 months in children at familial risk for ADHD. 
Infant and Child Development, 17(4), 321–338. https://doi.
org/10.1002/icd.579

Bai, L., Whitesell, C. J., & Teti, D. M. (2020). Maternal sleep 
patterns and parenting quality during infants’ first 6 months. 
Journal of Family Psychology, 34(3), 291–300. https://doi.
org/10.1037/fam0000608

Barkley, R. A. (2014). Attention-deficit hyperactivity disorder: A 
handbook for diagnosis and treatment. Guilford Publications.

Barkley, R. A., Murphy, K. R., & Fischer, M. (2010). ADHD in 
adults: What the science says. Guilford Press.

Beheshti, A., Chavanon, M. L., & Christiansen, H. (2020). 
Emotion dysregulation in adults with attention deficit hyper-
activity disorder: A meta-analysis. BMC Psychiatry, 20(1), 
120. https://doi.org/10.1186/s12888-020-2442-7

Ben-Naim, S., Marom, I., Krashin, M., Gifter, B., & Arad, K. 
(2017). Life with a partner with ADHD: The moderating 
role of intimacy. Journal of Child and Family Studies, 26(5), 
1365–1373.

Biederman, J., Faraone, S., Spencer, T., Mick, E., Monuteaux, 
M., & Aleardi, M. (2006). Functional impairments in adults 
with self-reports of diagnosed ADHD: A controlled study of 
1001 adults in the community. Journal of Clinical Psychiatry, 
67(4), 524–540. https://doi.org/10.4088/jcp.v67n0403

Boyd, B. A. (2002). Examining the relationship between stress 
and lack of social support in mothers of children with autism. 
Focus on Autism and Other Developmental Disabilities, 17(4), 
208–215. https://doi.org/10.1177/10883576020170040301

Bruner, M. R., Kuryluk, A. D., & Whitton, S. W. (2015). 
Attention-deficit/hyperactivity disorder symptom levels and 
romantic relationship quality in college students. Journal of 
American College Health, 63(2), 98–108. https://doi.org/10.1
080/07448481.2014.975717

Crnic, K. A., Greenberg, M. T., Ragozin, A. S., Robinson, N. M., 
& Basham, R. B. (1983). Effects of stress and social sup-
port on mothers and premature and full-term infants. Child 
Development, 54, 209–217.

https://orcid.org/0000-0002-3352-8835
https://doi.org/10.1002/imhj.20278
https://doi.org/10.1002/imhj.20278
https://doi.org/10.1002/icd.579
https://doi.org/10.1002/icd.579
https://doi.org/10.1037/fam0000608
https://doi.org/10.1037/fam0000608
https://doi.org/10.1186/s12888-020-2442-7
https://doi.org/10.4088/jcp.v67n0403
https://doi.org/10.1177/10883576020170040301
https://doi.org/10.1080/07448481.2014.975717
https://doi.org/10.1080/07448481.2014.975717


1266 Journal of Attention Disorders 26(9)

Da Costa, D., Lai, J. K., & Zelkowitz, P. (2021). A prospective 
study on the course of sleep disturbances in first-time fathers 
during the transition to parenthood. Infant Mental Health 
Journal, 42(2), 222–232. https://doi.org/10.1002/imhj.21911

Deater-Deckard, K. (1998). Parenting stress and child adjust-
ment: Some old hypotheses and new questions. Clinical 
Psychology Science and Practice, 5(3), 314–332. https://doi.
org/10.1111/j.1468-2850.1998.tb00152.x

Deater-Deckard, K. (2004). Parenting stress. Yale University 
Press. http://www.jstor.org/stable/j.ctt1nq6k2

Díaz-Román, A., Mitchell, R., & Cortese, S. (2018). Sleep in 
adults with ADHD: Systematic review and meta-analy-
sis of subjective and objective studies. Neuroscience and 
Biobehavioral Reviews, 89, 61–71. https://doi.org/10.1016/j.
neubiorev.2018.02.014

Doshi, J. A., Hodgkins, P., Kahle, J., Sikirica, V., Cangelosi, M. J., 
Setyawan, J., Erder, M. H., & Neumann, P. J. (2012). Economic 
impact of childhood and adult attention-deficit/hyperactiv-
ity disorder in the United States. Journal of the American 
Academy of Child and Adolescent Psychiatry, 51(10), 990–
1002.e2. https://doi.org/10.1016/j.jaac.2012.07.008

Einziger, T., Levi, L., Zilberman-Hayun, Y., Auerbach, J. G., 
Atzaba-Poria, N., Arbelle, S., & Berger, A. (2018). Predicting 
ADHD symptoms in adolescence from early childhood tem-
perament traits. Journal of Abnormal Child Psychology, 
46(2), 265–276. https://doi.org/10.1007/s10802-017-0287-4

Einziger, T., Zilberman-Hayun, Y., Atzaba-Poria, N., Auerbach, J. 
G., & Berger, A. (2019). How important is early home envi-
ronment in the prediction of attention-deficit hyperactivity 
disorder in adolescence? The protective role of early cogni-
tive stimulation. Infant and Child Development, 28(5), e2138. 
https://doi.org/10.1002/icd.2138

Eisenhower, A. S., Baker, B. L., & Blacher, J. (2009). Children’s 
delayed development and behavior problems: Impact on moth-
ers’ perceived physical health across early childhood. Social 
Science & Medicine, 68(1), 89–99. https://doi.org/10.1016/j.
socscimed.2008.09.033

Epstein, J., Johnson, D. E., & Conners, C. K. (2001). Conners’ 
adult ADHD diagnostic interview for DSM-IV™.

Fadeuilhe, C., Daigre, C., Richarte, V., Grau-López, L., Palma-
álvarez, R. F., Corrales, M., & Ramos-Quiroga, J. A. (2021). 
Insomnia disorder in adult attention-deficit/hyperactivity 
disorder patients: Clinical, comorbidity, and treatment corre-
lates. Frontiers in Psychiatry, 12, 663889.

Faraone, S. V., Banaschewski, T., Coghill, D., Zheng, Y., 
Biederman, J., Bellgrove, M. A., Newcorn, J. H., Gignac, M., 
Al Saud, N. M., Manor, I., Rohde, L. A., Yang, L., Cortese, 
S., Almagor, D., Stein, M. A., Albatti, T. H., Aljoudi, H. F., 
Alqahtani, M. M. J., Asherson, P. . . ., Wang, Y. (2021). The 
World Federation of ADHD international consensus state-
ment: 208 evidence-based conclusions about the disorder. 
Neuroscience and Biobehavioral Reviews, 128, 789–818. 
https://doi.org/10.1016/j.neubiorev.2021.01.022

Faraone, S. V., Biederman, J., & Mick, E. (2006). The age-
dependent decline of attention deficit hyperactivity disor-
der: A meta-analysis of follow-up studies. Psychological 
Medicine, 36(2), 159–165. https://doi.org/10.1017/S003329 
170500471X

First, M. B., Williams, J. B., Karg, R. S., & Spitzer, R. L. (2015). 
Structured clinical interview for DSM-5—Research ver-
sion (SCID-5 for DSM-5, research version; SCID-5-RV). 
American Psychiatric Association.

Gao, W., Lin, W., Grewen, K., & Gilmore, J. H. (2017). 
Functional connectivity of the infant human brain plastic and 
modifiable. The Neuroscientist, 23(2), 169–184. https://doi.
org/10.1177/1073858416635986

Gay, C. L., Lee, K. A., & Lee, S. Y. (2004). Sleep patterns and fatigue 
in new mothers and fathers. Biological Research for Nursing, 
5(4), 311–318. https://doi.org/10.1177/1099800403262142

Guralnick, M. J., Hammond, M. A., Neville, B., & Connor, R. 
T. (2008). The relationship between sources and func-
tions of social support and dimensions of child- and parent-
related stress. Journal of Intellectual Disability Research, 
52(12), 1138–1154. https://doi.org/10.1111/j.1365-2788 
.2008.01073.x

Hinshaw, S. P., Owens, E. B., Wells, K. C., Kraemer, H. C., 
Abikoff, H. B., Arnold, L. E., Conners, C. K., Elliott, G., 
Greenhill, L. L., Hechtman, L., Hoza, B., Jensen, P. S., 
March, J. S., Newcorn, J. H., Pelham, W. E., Swanson, J. 
M., Vitiello, B., & Wigal, T. (2000). Family processes and 
treatment outcome in the MTA: Negative/ineffective parent-
ing practices in relation to multimodal treatment. Journal 
of Abnormal Child Psychology, 28(6), 555–568. https://doi.
org/10.1023/a:1005183115230

Hiscock, H., & Wake, M. (2002). Randomised controlled trial of 
behavioural infant sleep intervention to improve infant sleep 
and maternal mood. BMJ, 324(7345), 1062–1065. https://doi.
org/10.1136/bmj.324.7345.1062

Hoffman, C. D., Sweeney, D. P., Lopez-Wagner, M. C., Hodge, 
D., Nam, C. Y., & Botts, B. H. (2008). Children with autism: 
Sleep problems and mothers’ stress. Focus on Autism and 
Other Developmental Disabilities, 23(3), 155–165. https://
doi.org/10.1177/1088357608316271

Huss, B., & Pollmann-Schult, M. (2020). Relationship satisfaction 
across the transition to parenthood: The impact of conflict 
behavior. Journal of Family Issues, 41(3), 383–411. https://
doi.org/10.1177/0192513x19876084

IBM Corporation. (2016). IBM SPSS statistics for windows, ver-
sion 24.0. IBM Corp.

Johnston, C., Mash, E. J., Miller, N., & Ninowski, J. E. (2012). 
Parenting in adults with attention-deficit/hyperactivity disor-
der (ADHD). Clinical Psychology Review, 32(4), 215–228. 
https://doi.org/10.1016/j.cpr.2012.01.007

Keating, J., Bramham, J., McNicholas, F., Carr, A., Hasshim, N., 
& Downes, M. (2021). An exploration of sleep and family fac-
tors in young children at familial risk for ADHD. Behavioral 
Sleep Medicine, 19(6), 754–768. https://doi.org/10.1080/154
02002.2020.1862119

Kessler, R. C., Adler, L., Barkley, R., Biederman, J., Conners, 
C. K., Demler, O., Faraone, S. V., Greenhill, L. L., Howes, 
M. J., Secnik, K., Spencer, T., Ustun, T. B., Walters, E. 
E., & Zaslavsky, A. M. (2006). The prevalence and corre-
lates of adult ADHD in the United States: Results from the 
National Comorbidity Survey replication. American Journal 
of Psychiatry, 163(4), 716–723. https://doi.org/10.1176/
ajp.2006.163.4.716

https://doi.org/10.1002/imhj.21911
https://doi.org/10.1111/j.1468-2850.1998.tb00152.x
https://doi.org/10.1111/j.1468-2850.1998.tb00152.x
http://www.jstor.org/stable/j.ctt1nq6k2
https://doi.org/10.1016/j.neubiorev.2018.02.014
https://doi.org/10.1016/j.neubiorev.2018.02.014
https://doi.org/10.1016/j.jaac.2012.07.008
https://doi.org/10.1007/s10802-017-0287-4
https://doi.org/10.1002/icd.2138
https://doi.org/10.1016/j.socscimed.2008.09.033
https://doi.org/10.1016/j.socscimed.2008.09.033
https://doi.org/10.1016/j.neubiorev.2021.01.022
https://doi.org/10.1017/S003329170500471X
https://doi.org/10.1017/S003329170500471X
https://doi.org/10.1177/1073858416635986
https://doi.org/10.1177/1073858416635986
https://doi.org/10.1177/1099800403262142
https://doi.org/10.1111/j.1365-2788.2008.01073.x
https://doi.org/10.1111/j.1365-2788.2008.01073.x
https://doi.org/10.1023/a:1005183115230
https://doi.org/10.1023/a:1005183115230
https://doi.org/10.1136/bmj.324.7345.1062
https://doi.org/10.1136/bmj.324.7345.1062
https://doi.org/10.1177/1088357608316271
https://doi.org/10.1177/1088357608316271
https://doi.org/10.1177/0192513x19876084
https://doi.org/10.1177/0192513x19876084
https://doi.org/10.1016/j.cpr.2012.01.007
https://doi.org/10.1080/15402002.2020.1862119
https://doi.org/10.1080/15402002.2020.1862119
https://doi.org/10.1176/ajp.2006.163.4.716
https://doi.org/10.1176/ajp.2006.163.4.716


Joseph et al. 1267

Kostyrka-Allchorne, K., Wass, S. V., & Sonuga-Barke, E. J. S. 
(2020). Research review: Do parent ratings of infant nega-
tive emotionality and self-regulation predict psychopathol-
ogy in childhood and adolescence? A systematic review and 
meta-analysis of prospective longitudinal studies. Journal of 
Child Psychology and Psychiatry, 61(4), 401–416. https://doi.
org/10.1111/jcpp.13144

Kluwer, E. S. (2010). From partnership to parenthood: A review 
of marital change across the transition to parenthood. Journal 
of Family Theory & Review, 2(2), 105–125. https://doi.
org/10.1111/j.1756-2589.2010.00045.x

Lamb, M. E. (2000). The history of research on father involve-
ment: An overview. Marriage & Family Review, 29(2–3), 
23–42. https://doi.org/10.1300/J002v29n02_03

Landau, R., Amiel-Laviad, R., Berger, A., Atzaba-Poria, N., & 
Auerbach, J. G. (2009). Parenting of 7-month-old infants at 
familial risk for ADHD during infant’s free play, with restric-
tions on interaction. Infant Behavior and Development, 32(2), 
173–182. https://doi.org/10.1016/j.infbeh.2008.12.007

Landau, R., Avital, M., Berger, A., Atzaba-Poria, N., Arbelle, S., 
Faroy, M., & Auerbach, J. G. (2010). Parenting of 7-month-
old infants at familial risk for attention deficit/hyperactiv-
ity disorder. Infant Mental Health Journal, 31(2), 141–158. 
https://doi.org/10.1002/imhj.20249

Larsson, H., Chang, Z., D’Onofrio, B. M., & Lichtenstein, P. 
(2014). The heritability of clinically diagnosed attention defi-
cit hyperactivity disorder across the lifespan. Psychological 
Medicine, 44(10), 2223–2229. https://doi.org/10.1017/
S0033291713002493

Lee, K. A. (1992). Self-reported sleep disturbances in employed 
women. Sleep, 15(6), 493–498.

Martin, C. A., Hiscock, H., Rinehart, N., Heussler, H. S., Hyde, 
C., Fuller-Tyszkiewicz, M., McGillivray, J., Austin, D. W., 
Chalmers, A., & Sciberras, E. (2020). Associations between 
sleep hygiene and sleep problems in adolescents with ADHD: 
A cross-sectional study. Journal of Attention Disorders, 
24(4), 545–554. https://doi.org/10.1177/1087054718762513

McQuillan, M. E., & Bates, J. E. (2017). Parental stress and child 
temperament. In K. Deater-Deckard & R. Panneton (Eds.), 
Parental stress and early child development: Adaptive and 
maladaptive outcomes (pp. 75–106). Springer International 
Publishing.

Medina, A. M., Lederhos, C. L., & Lillis, T. A. (2009). Sleep dis-
ruption and decline in marital satisfaction across the transition 
to parenthood. Families Systems & Health, 27(2), 153–160. 
https://doi.org/10.1037/a0015762

Meltzer, L. J., & Mindell, J. A. (2007). Relationship between child 
sleep disturbances and maternal sleep, mood, and parenting 
stress: A pilot study. Journal of Family Psychology, 21(1), 
67–73. https://doi.org/10.1037/0893-3200.21.1.67

Minde, K., Eakin, L., Hechtman, L., Ochs, E., Bouffard, R., 
Greenfield, B., & Looper, K. (2003). The psychosocial func-
tioning of children and spouses of adults with ADHD. Journal 
of Child Psychology and Psychiatry, 44(4), 637–646. https://
doi.org/10.1111/14697610.00150

Moe, V., von Soest, T., Fredriksen, E., Olafsen, K. S., & Smith, 
L. (2018). The multiple determinants of maternal parenting 
stress 12 months after birth: The contribution of antenatal 

attachment style, adverse childhood experiences, and infant 
temperament. Frontiers in Psychology, 9, 1987. https://doi.
org/10.3389/fpsyg.2018.01987

Molina, B. S. G., Walther, C. A. P., Cheong, J., Pedersen, S. 
L., Gnagy, E. M., & Pelham, W. E. (2014). Heavy alcohol 
use in early adulthood as a function of childhood ADHD: 
Developmentally specific mediation by social impairment and 
delinquency. Experimental and Clinical Psychopharmacology, 
22(2), 110–121. https://doi.org/10.1037/a0035656

Murphy, K., & Barkley, R. A. (1996). Attention deficit hyper-
activity disorder adults: Comorbidities and adaptive impair-
ments. Comprehensive Psychiatry, 37(6), 393–401. https://
doi.org/10.1177/108705479700200313

Neece, C. L., Green, S. A., & Baker, B. L. (2012). Parenting 
stress and child behavior problems: A transactional rela-
tionship across time. American Journal on Intellectual and 
Developmental Disabilities, 117(1), 48–66. https://doi.
org/10.1352/1944-7558-117.1.48

Overbey, G. A., Snell We, Jr, & Callis, K. E. (2011). Subclinical 
ADHD, stress, and coping in romantic relationships of univer-
sity students. Journal of Attention Disorders, 15(1), 67–78. 
https://doi.org/10.1177/1087054709347257

Parkes, A., Green, M., & Mitchell, K. (2019). Coparenting and 
parenting pathways from the couple relationship to children’s 
behavior problems. Journal of Family Psychology, 33(2), 
215–225. https://doi.org/10.1037/fam0000492

Parkes, A., Sweeting, H., & Wight, D. (2015). Parenting stress and 
parent support among mothers with high and low education. 
Journal of Family Psychology, 29(6), 907–918. https://doi.
org/10.1037/fam0000129

Pascoe, J. M., Loda, F. A., Jeffries, V., & Earp, J. A. (1981). The 
association between mothers’ social support and provision 
of stimulation to their children. Journal of Developmental & 
Behavioral Pediatrics, 2(1), 15–19.

Pascoe, J. M., Walsh-Clifford, N., & Earp, J. A. (1982). Construct 
validity of a maternal social support scale. Journal of 
Developmental & Behavioral Pediatrics, 3(2), 122. https://
doi.org/10.1097/00004703-198206000-00015

Putnam, S. P., Helbig, A. L., Gartstein, M. A., Rothbart, M. K., & 
Leerkes, E. (2014). Development and assessment of short and 
very short forms of the infant behavior questionnaire–revised. 
Journal of Personality Assessment, 96(4), 445–458. https://
doi.org/10.1080/00223891.2013.841171

Raphael, J. L., Zhang, Y., Liu, H., & Giardino, A. P. (2010). 
Parenting stress in US families: Implications for paediatric 
healthcare utilization. Child Care Health and Development, 
36(2), 216–224. https://doi.org/10.1111/j.1365-22142009 
.01052.x

Riglin, L., Leppert, B., Dardani, C., Thapar, A. K., Rice, F., 
O’Donovan, M. C., Davey Smith, G., Stergiakouli, E., 
Tilling, K., & Thapar, A. (2021). ADHD and depres-
sion: Investigating a causal explanation. Psychological 
Medicine, 51(11), 1890–1897. https://doi.org/10.1017/
s0033291720000665

Sadeh, A. (2004). A brief screening questionnaire for infant sleep 
problems: Validation and findings for an Internet sample. 
Pediatrics, 113(6), e570–e577. https://doi.org/10.1542/peds 
.113.6.e570

https://doi.org/10.1111/jcpp.13144
https://doi.org/10.1111/jcpp.13144
https://doi.org/10.1111/j.1756-2589.2010.00045.x
https://doi.org/10.1111/j.1756-2589.2010.00045.x
https://doi.org/10.1300/J002v29n02_03
https://doi.org/10.1016/j.infbeh.2008.12.007
https://doi.org/10.1002/imhj.20249
https://doi.org/10.1017/S0033291713002493
https://doi.org/10.1017/S0033291713002493
https://doi.org/10.1177/1087054718762513
https://doi.org/10.1037/a0015762
https://doi.org/10.1037/0893-3200.21.1.67
https://doi.org/10.1111/14697610.00150
https://doi.org/10.1111/14697610.00150
https://doi.org/10.3389/fpsyg.2018.01987
https://doi.org/10.3389/fpsyg.2018.01987
https://doi.org/10.1037/a0035656
https://doi.org/10.1177/108705479700200313
https://doi.org/10.1177/108705479700200313
https://doi.org/10.1352/1944-7558-117.1.48
https://doi.org/10.1352/1944-7558-117.1.48
https://doi.org/10.1177/1087054709347257
https://doi.org/10.1037/fam0000492
https://doi.org/10.1037/fam0000129
https://doi.org/10.1037/fam0000129
https://doi.org/10.1097/00004703-198206000-00015
https://doi.org/10.1097/00004703-198206000-00015
https://doi.org/10.1080/00223891.2013.841171
https://doi.org/10.1080/00223891.2013.841171
https://doi.org/10.1111/j.1365-2214.2009.01052.x
https://doi.org/10.1111/j.1365-2214.2009.01052.x
https://doi.org/10.1017/s0033291720000665
https://doi.org/10.1017/s0033291720000665
https://doi.org/10.1542/peds.113.6.e570
https://doi.org/10.1542/peds.113.6.e570


1268 Journal of Attention Disorders 26(9)

Saxbe, D. E., Schetter, C. D., Guardino, C. M., Ramey, S. L., 
Shalowitz, M. U., Thorp, J., & Vance, M.; Eunice Kennedy 
Shriver National Institute for Child Health and Human 
Development Community Child Health Network. (2016). 
Sleep quality predicts persistence of parental postpartum 
depressive symptoms and transmission of depressive symp-
toms from mothers to fathers. Annals of Behavioral Medicine, 
50(6), 862–875. https://doi.org/10.1007/s12160-0169815-7

Sethna, V., Perry, E., Domoney, J., Iles, J., Psychogiou, L., 
Rowbotham, N. E., Stein, A., Murray, L., & Ramchandani, 
P. G. (2017). Father–child interactions at 3 months and 24 
months: Contributions to children’s cognitive development 
at 24 months. Infant Mental Health Journal, 38(3), 378–390. 
https://doi.org/10.1002/imhj.21642

Shin, J., Nhan, N. V., Crittenden, K. S., Hong, H. T., Flory, M., & 
Ladinsky, J. (2006). Parenting stress of mothers and fathers of 
young children with cognitive delays in Vietnam. Journal of 
Intellectual Disability Research, 50(Pt 10), 748–760. https://
doi.org/10.1111/j.1365-2788.2006.00840.x

Simard, V., Pilon, M., & Blouin, M. M. (2021). Maternal lack of 
sleep in the first two years after childbirth: Perceived impacts 
and help-seeking behaviors. Infant Mental Health Journal, 
42(3), 346–361. https://doi.org/10.1002/imhj.21918

Sinai, D., & Tikotzky, L. (2012). Infant sleep, parental sleep 
and parenting stress in families of mothers on maternity 
leave and in families of working mothers. Infant Behavior 
and Development, 35(2), 179–186. https://doi.org/10.1016/j.
infbeh.2012.01.006

Siqveland, T. S., Olafsen, K. S., & Moe, V. (2013). The influence 
of maternal optimality and infant temperament on parenting 
stress at 12 months among mothers with substance abuse and 
psychiatric problems. Scandinavian Journal of Psychology, 
54(5), 353–362. https://doi.org/10.1111/sjop.12063

Spinelli, M., Poehlmann, J., & Bolt, D. (2013). Predictors of par-
enting stress trajectories in premature infant-mother dyads. 
Journal of Family Psychology, 27(6), 873–883. https://doi.
org/10.1037/a0034652

Stremler, R., Hodnett, E., Lee, K., MacMillan, S., Mill, C., 
Ongcangco, L., & Willan, A. (2006). A behavioral-educa-
tional intervention to promote maternal and infant sleep: A 
pilot randomized, controlled trial. Sleep, 29(12), 1609–1615. 
https://doi.org/10.1093/sleep/29.12.1609

Sullivan, E. L., Holton, K. F., Nousen, E. K., Barling, A. N., 
Sullivan, C. A., Propper, C. B., & Nigg, J. T. (2015). Early 
identification of ADHD risk via infant temperament and emo-
tion regulation: A pilot study. Journal of Child Psychology 
and Psychiatry, 56(9), 949–957. https://doi.org/10.1111/
jcpp.12426

Theule, J., Wiener, J., Tannock, R., & Jenkins, J. M. (2013). 
Parenting stress in families of children with ADHD: A meta-
analysis. Journal of Emotional and Behavioral Disorders, 
21(1), 3–17. https://doi.org/10.1177/1063426610387433

Thorell, L. B., Sjöwall, D., Diamatopoulou, S., Rydell, A. M., & 
Bohlin, G. (2017). Emotional functioning, ADHD symptoms, 
and peer problems: A longitudinal investigation of children 
age 6–9.5 years. Infant and Child Development, 26(4), e2008.

Van Veen, M. M., Kooij, J. J. S., Boonstra, A. M., Gordijn, M. 
C. M., & Van Someren, E. J. W. (2010). Delayed circadian 
rhythm in adults with attention-deficit/hyperactivity disorder 
and chronic sleep-onset insomnia. Biological Psychiatry, 67, 
1091–1096.

Vittinghoff, E., Glidden, D. V., Shiboski, S. C., & McCulloh, 
C. E. (2012). Regression methods in biostatistics: Linear, 
logistic, survival, and repeated measures models (2nd ed., 
pp. 139–202). Springer.

Willoughby, M. T., Gottfredson, N. C., Stifter, C. A., & Family 
Life Project Investigators. (2017). Observed temperament 
from ages 6 to 36 months predicts parent-and teacher-reported 
attention-deficit/hyperactivity disorder symptoms in first 
grade. Development and Psychopathology, 29(1), 107–120.

Zeng, S., Hu, X., Zhao, H., & Stone-MacDonald, A. K. (2020). 
Examining the relationships of parental stress, family sup-
port and family quality of life: A structural equation model-
ing approach. Research in Developmental Disabilities, 96, 
103523. https://doi.org/10.1016/j.ridd.2019.103523

Author Biographies

Heather M. Joseph is an assistant professor of Psychiatry and 
Pediatrics at the University of Pittsburgh. Dr. Joseph’s research 
interests include identification of early cognitive-behavioral sig-
nals of risk for childhood ADHD and examination of potentially 
malleable factors that promote the development of attention across 
the first few years of life.

Susheel K. Khetarpal is a medical student at the University of 
Pittsburgh. His primary research interests include developing and 
designing interventions aimed at improving adolescent mental 
health and well-being.

Michelle A. Wilson is the PARIS study research project assistant 
at the University of Pittsburgh.

Brooke S. G. Molina is a professor of Psychiatry, Psychology, 
Pediatrics, Clinical and Translational Science at the University of 
Pittsburgh. Dr. Molina’s research focuses on the long-term course, 
etiology, and treatment of ADHD and substance abuse.

https://doi.org/10.1007/s12160-0169815-7
https://doi.org/10.1002/imhj.21642
https://doi.org/10.1111/j.1365-2788.2006.00840.x
https://doi.org/10.1111/j.1365-2788.2006.00840.x
https://doi.org/10.1002/imhj.21918
https://doi.org/10.1016/j.infbeh.2012.01.006
https://doi.org/10.1016/j.infbeh.2012.01.006
https://doi.org/10.1111/sjop.12063
https://doi.org/10.1037/a0034652
https://doi.org/10.1037/a0034652
https://doi.org/10.1093/sleep/29.12.1609
https://doi.org/10.1111/jcpp.12426
https://doi.org/10.1111/jcpp.12426
https://doi.org/10.1177/1063426610387433
https://doi.org/10.1016/j.ridd.2019.103523

