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Article

ADHD is characterized by the core symptoms of inattention 
(e.g., difficulty concentrating on a task for a sustained period) 
and/or hyperactivity/impulsivity (e.g., difficulty sitting still 
and internal feelings of restlessness), occurring with a fre-
quency and severity that is clinically impairing (American 
Psychiatric Association, 2013). These symptoms sit on a con-
tinuum, with meaningful etiological and phenotypic varia-
tion both above and below clinical thresholds (Groen-Blokhuis 
et al., 2014). Accordingly, impairments and risks associated 
with ADHD symptoms extend into the non-clinical range and 
include difficulties in educational, occupational, and social 
functioning; increased risks of accidents and unintentional 
injuries; and mental health, behavioral, and substance use 
issues (e.g., Fite et al., 2014; Murray et al., 2017, 2018; Oliver 
et al., 2015; Ruiz-Goikoetxea et al., 2018).

While traditionally perceived as primarily affecting 
children, especially young boys, ADHD symptoms are 
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Abstract
Objective: ADHD symptoms can adversely impact functioning in a range of domains relevant for maternal well-being 
and fetal development; however, there has been almost no research examining their impact during pregnancy. We aimed 
to address this gap. Method: We used data (n = 1,204) from a longitudinal birth cohort study spanning eight countries 
to address this gap. Results: ADHD symptoms in the third trimester of pregnancy were associated with lower social 
support from family (b = −0.16, p = .031), friends (b = −0.16, p = .024), and significant others (b = −0.09, p = .001); higher 
stress (b = 0.34, p < .001) and depressive symptoms (b = 0.31, p < .001), and increased likelihood of an unwanted pregnancy 
(b = 0.30, p = .009). Significant associations with tobacco use (b = 0.36, p = .023) and premature birth (b = 0.35, p = .007) did 
not survive correction for multiple comparisons and there were no significant associations with alcohol use, low birth 
weight, or unplanned pregnancy. Conclusion: Results suggest that women with ADHD symptoms could benefit from 
earlier, more regular screening for mental health difficulties and greater mental health support during pregnancy. (J. of Att. 
Dis. XXXX; XX(X) XX-XX)
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now also recognized to affect both adult men and women, 
with an attenuated gender gap in those with a diagnosis in 
adulthood relative to childhood. Estimates suggest that 
approximately 3% of adult women meet diagnostic criteria 
for ADHD, with a male : female ratio of only 1:1 to 2:1 
(Kessler et  al., 2005; Williamson & Johnston, 2015). 
However, both persisting perceptions of ADHD as a “male 
disorder” and gender differences in manifestation and 
comorbidities mean that women with ADHD symptoms 
are likely to be under-diagnosed (Gershon & Gershon, 
2002; Williamson & Johnston, 2015). Thus, while a non-
trivial proportion of women enter pregnancy with symp-
toms—including sub-clinical symptoms—of ADHD, many 
of these women will not have had their symptoms recog-
nized prior to pregnancy.

ADHD symptoms can be impairing across the entire life 
cycle, but may have additional significance in the perinatal 
period, as their sequelae could impact fetal development. 
ADHD symptoms have, for example, been associated with 
an increased risk of sexual risk-taking leading to a greater 
prevalence of unplanned pregnancies (and it is presumed, 
by extension, of unwanted pregnancies; Ninowski et  al., 
2007; Owens & Hinshaw, 2020). Unplanned pregnancies 
are in turn associated with higher levels of perinatal mater-
nal depressive symptoms; poorer health behaviors prior to 
and during pregnancy, such as a lack of pre-pregnancy vita-
min supplementation, smoking during pregnancy, and lower 
attendance at antenatal appointments; and poorer maternal-
fetal attachment (Abajobir et  al., 2016; Goossens et  al., 
2016; Yanikkerem et  al., 2013). There is also mixed evi-
dence that unplanned pregnancies are associated with an 
increased risk of poorer birth outcomes, such as babies 
being born preterm and with lower birth weight (Flower 
et al., 2013; Goossens et al., 2016). Taken together, these 
findings raise the possibility that women with ADHD symp-
toms are at greater risk of pregnancy outcomes such as low 
birth weight or premature infants.

During pregnancy, mental health and wellbeing issues 
commonly associated with ADHD symptoms, such as anx-
iety, depression, and stress (Biederman et al., 2008; Krone 
& Newcorn, 2015; Murray et al., 2022) may also contrib-
ute to an increased risk of poorer fetal and child develop-
mental outcomes. Previous research suggests that these 
factors can affect prenatal development via mechanisms 
such as increased fetal exposure to glucocorticoids, which 
can affect the methylation status of genomic sites relevant 
for child hypothalamic-pituitary (HPA) axis functioning 
(Bale, 2015; Sosnowski et al., 2018). In the longer term, 
prenatal stress exposure has been linked to child outcomes 
such as lower intellectual functioning and emotional and 
behavioral problems (Bergman et  al., 2007; Betts et  al., 
2014; Laplante et al., 2004; Martinez-Torteya et al., 2016). 
Further, the psychological and behavioral symptoms of 
maternal distress, including diminished maternal capacity 

to engage in fetal bonding and to make healthy choices 
may affect fetal and child development (Schmidt et  al., 
2016; Vythilingum et al., 2012).

ADHD symptoms may also make it more difficult for 
women to adhere to health advice during pregnancy. For 
example, Ninowski et al., (2007) proposed that difficul-
ties associated with ADHD symptoms, such as ineffective 
decision-making, forgetfulness and distractibility, and 
poor organizational and time management skills, could 
compromise expectant mothers’ ability to follow nutri-
tional and physical activity guidelines and attend the rec-
ommended number of antenatal appointments. Substance 
use is a health behavior of particular significance in rela-
tion to ADHD symptoms. Previous research has identi-
fied associations between ADHD symptoms and substance 
use (Lee et al., 2011; Murray et al., 2017), suggesting that 
the offspring of expectant mothers with ADHD could be 
at elevated risk of being exposed to harmful levels of 
teratogens in utero. The risks of alcohol use during preg-
nancy are particularly well-established, with prenatal 
alcohol exposure representing the most significant pre-
ventable cause of intellectual disability (Committee on 
Substance Abuse and Committee on Children with 
Disabilities, 2000). There is also evidence that cigarette 
smoking and other commonly available substances such 
as over-counter analgesics may have an adverse impact 
on fetal neurodevelopment (Gou et  al., 2019; Knopik 
et  al., 2016). It is, therefore, important to establish 
whether the links between ADHD symptoms and sub-
stance use extend to the antenatal period, increasing the 
risk of poorer fetal developmental outcomes.

Finally, mental and physical health correlates of ADHD 
symptoms during pregnancy may occur in the context of 
interpersonal relationship issues (Ninowski et  al., 2007). 
For example, ADHD symptoms have been associated with 
poorer intimate partner relationship quality, increased inti-
mate partner violence victimization and perpetration, and a 
higher likelihood of divorce (Biederman et al., 2006; Bruner 
et al., 2015; Eddy et al., 2019; Wymbs et al., 2017), suggest-
ing that women with ADHD symptoms may be less able to 
draw on partner support during pregnancy. ADHD symp-
toms in adulthood have also been associated with poorer 
friendship quality (e.g., McKee, 2017), such that broader 
social support may also be reduced for pregnant women 
with ADHD symptoms. Although the empirical evidence is 
somewhat mixed, partner, and social support during preg-
nancy have been proposed to help reduce stress and mental 
health issues, or mitigate their impact (Giesbrecht et  al., 
2013; Hetherington et  al., 2015; Rini et  al., 2006). Thus, 
pregnant women with ADHD symptoms may be lacking an 
important buffering factor with respect to their and their 
fetus’ health and wellbeing.

Despite the potential additional risks for women with 
ADHD symptoms in the perinatal period, this topic has, 
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with a few notable exceptions (Andersson et al., 2020; A. 
S. Baker et al., 2020; Eddy et al., 2019; Jones et al., 2018; 
Ninowski et al., 2007), attracted very little direct research 
(see Kittel-Schneider et  al., 2021 for a review). In one 
study of 86 expectant mothers in Canada, Ninowski et al. 
(2007) found that ADHD symptoms were associated with 
elevated anxiety and depression, less positive parental 
expectations, lower maternal self-efficacy, and lower 
attendance to prenatal check-ups, but were unrelated to 
poor health behaviors such as physical inactivity, unhealthy 
eating patterns, smoking, and alcohol consumption. 
However, a more recent and larger study of 198 women in 
the United States found that ADHD symptoms were asso-
ciated with poorer health behaviors during pregnancy 
(Jones et al., 2018). Likewise, in another USA-based study 
of the impact of inattention, hyperactivity, and impulsivity 
on professional life, daily life, and relationship impair-
ment in 250 expectant mothers, Eddy et al. (2019) found 
that inattention symptoms (but not hyperactivity) pre-
dicted poorer functioning in all three domains and impul-
sivity predicted poorer functioning in professional life and 
relationship impairment. Finally, a large medical register-
based study in Sweden and Norway found that women 
with ADHD were more likely to smoke in both early and 
late pregnancy; this association held after adjusting for 
maternal education, year of child’s birth, and psychiatric 
comorbidities (Andersson et al., 2020).

Importantly, all of the studies of the impact of maternal 
ADHD symptoms in pregnancy identified in Kittel-
Schneider et al.’s (2021) systematic review involved sam-
ples from high income countries. Currently, we know 
almost nothing about the impact of ADHD symptoms in 
lower resource settings. We do, however, know from epide-
miological studies that adulthood ADHD is an issue in low- 
and middle-income countries, where it is strongly associated 
with outcomes such as anxiety, depression, behavioral dis-
orders, substance use, and impairments in domains such as 
cognition and social interaction (Fayyad et al., 2017). It is, 
however, also under-recognized and under-treated in these 
countries (Fayyad et al., 2017). Taken together, there is a 
strong need for better information about the impact of 
ADHD symptoms in pregnancy, especially in low- and mid-
dle-income countries where there is next to no evidence 
currently available.

An improved understanding of the impacts of ADHD 
symptoms in pregnancy offers a range potential of clinical 
implications. For example, evaluating the relative risks and 
benefits of pharmacological treatments for ADHD symp-
toms during pregnancy requires evidence regarding the pos-
sible range and severity of the impacts of ADHD symptoms 
in pregnancy (Freeman, 2014). For women with known 
ADHD symptoms, understanding the primary effects of 
ADHD symptoms during pregnancy can also inform screen-
ing and referral pathways to better support maternal 

well-being and fetal health. Further, if the impacts of ADHD 
symptoms on maternal and fetal health during pregnancy 
prove sufficiently common and severe, it may be helpful to 
screen for ADHD symptoms in pregnancy.

We thus used data from an eight-country birth cohort 
study to examine the associations between ADHD symp-
toms in the third trimester of pregnancy and a range of 
maternal and birth outcomes based on previous evidence of 
ADHD sequelae likely to be especially relevant in the peri-
natal period. Specifically, we examined the relations 
between ADHD symptoms during pregnancy and social 
support, substance use, stress, depressive symptoms, 
unplanned, and unwanted pregnancy as reported in the third 
trimester of pregnancy and with infant low birth weight and 
prematurity.

Method

Participants

Participants were from the Evidence for Better Lives Study—
Foundational Research (EBLS-FR) study (Valdebenito et al., 
2020). Participants were 1,204 pregnant women in their third 
trimester of pregnancy (a small number of twin pregnancies 
were excluded) from eight sites selected as medium-sized cit-
ies/conurbations in a low- or middle-income country (analy-
sis-specific Ns are provided in Table 2). The sites, chosen 
with the goal of sampling a diversity of cultural, political, and 
social contexts, were: Valenzuela in the Philippines; Hue in 
Vietnam; Ragama in Sri Lanka; Tarlai Kalan in Pakistan; 
Cluj-Napoca in Romania; Worcester in South Africa; 
Koforidua in Ghana; and Kingston in Jamaica. The study 
thus includes at least one country from each major world 
region as defined by the World Health Organization (WHO). 
Within each site, pregnant women were recruited through 
primary health clinics during their standard antenatal care 
visits. Women were eligible to take part in the study if they 
were in the third trimester of pregnancy (29–40 weeks of ges-
tation), aged over 18, had their main residence within the 
defined geographical regions of the EBLS-FR site in which 
they were recruited, and were able to provide informed con-
sent. No additional exclusion criteria were applied. Table 1 
provides further participant characteristic information.

Procedure

Data were collected in two waves, the first in the third tri-
mester of pregnancy and the second between 3 and 39 weeks 
after the birth of the child (M = 14, SD = 5.3). Data at the 
third trimester were collected by trained fieldworkers using 
computer-assisted personal interviews (CAPI). Participants 
were interviewed in the antenatal clinics where they 
attended their healthcare appointment in a private space. At 
this stage participants reported on their health, wellbeing, 
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Table 1.  Participant Characteristics and Descriptive Statistics.

N M SD

Demographic information
  Age 1,204 28.26 5.79
  Perceived social status 1,191 5.23 2.03
  Country 1,204 Ghana = 150, Jamaica = 152, Pakistan = 147, Philippines = 154, 

Romania = 150, South Africa = 150, Sri Lanka = 152, and Vietnam = 149
ADHD symptoms
  ADHD—concentration problems 1,189 1.99 1.03
  ADHD—dependent on others 1,191 1.83 1.03
  ADHD—procrastination 1,192 2.35 1.15
  ADHD—trouble relaxing 1,191 2.34 1.24
  ADHD—difficulty staying seated 1,188 1.86 1.01
  ADHD mean symptoms score 1,193 2.08 0.68
Perinatal outcomes
  Social support—family 1,195 4.06 0.92
  Social support—friends 1,194 3.53 1.15
  Social support—significant other 1,194 4.17 0.86
  Substance use—tobacco 1,181 No = 1051, yes = 130
  Substance use—alcohol 1,185 No = 1011, yes = 174
  Depressive symptoms 1,196 0.76 0.53
  Stress 1,195 2.03 0.57
  Unwanted pregnancy 1,199 Wanted = 887, unwanted = 312
  Unplanned pregnancy 1,202 Planned = 612, unplanned = 590
  Low birth weighta 1,011 Low birth weight = 79, normal birth weight = 932
  Prematurityb 1,043 Premature = 69, term = 974

Note. SES = socioeconomic status based on the 10-point MacArthur Scale of Subjective Social Status, with higher scores representing higher perceived 
status (N. E. Adler et al., 2000).
aThe mean birth weight was 3.11 kg (SD = 0.48), with a minimum birth weight of 1 kg and a maximum birth weight of 5 kg.
bThe mean age at gestational age was 38.9 weeks (SD = 1.78), with a minimum of 25 weeks and a maximum of 43 weeks. The possible score ranges for the 
questionnaire measures were as follows: Perceived social status = 1 to 10; ADHD item scores = 1 to 5; ADHD mean scores = 1 to 5; Social support—
family = 1 to 5; Social support—friends = 1 to 5; Social support—significant other = 1 to 5; Depressive symptoms = 0 to 3; Stress = 1 to 4.

adversity exposures, feelings about their pregnancy, repro-
ductive history, attitudes toward future parenting, and social 
support. Following the birth of the child, participants were 

re-contacted to provide follow-up information. At this stage 
participants provided information about the birth of the 
child, early child health, and their current wellbeing. Further 

Table 2.  Fixed Effects From Mixed Effects Models of Effect of ADHD Symptoms on Maternal and Birth Outcomes.

Outcome N B SE p-Value

Prenatal social support—family 1,192 −0.16 0.060 .031
Prenatal social support—friends 1,191 −0.16 0.058 .024
Prenatal social support—significant othera 1,191 −0.09 0.038 .001
Prenatal substance use—tobacco a 1,180 0.36 0.160 .023
Prenatal substance use—alcohol 1,184 0.28 0.281 .317
Prenatal depressive symptoms 1,193 0.30 0.021 <.001
Prenatal stress 1,193 0.34 0.029 <.001
Unwanted pregnancy 1,190 0.30 0.116 .009
Unplanned pregnancy a 1,193 −0.12 0.098 .213
Low birth weight 1,006 0.42 0.240 .080
Prematuritya 1,044 0.35 0.193 .007

Note. Full output available at: https://osf.io/jydm8/?view_only=5e9cf62150c24f68bcc8f5f2eb4624db. Correction for multiple comparisons yields an 
adjusted alpha threshold of .0045
aConvergence failures in the maximal random effects structures model necessitated the removal of the random slope effect. Results are based on the 
random intercepts model.

https://osf.io/jydm8/?view_only=5e9cf62150c24f68bcc8f5f2eb4624db
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information on the study can be found in the study protocol 
paper (Valdebenito et al., 2020).

Ethics

Prior to data collection, the study was approved by the eth-
ics committees of the University of Cambridge and the 
Universities/research institutes in each country. Written 
informed consent was collected from all participants. All 
procedures complied with the Helsinki Declaration of 1975, 
as revised in 2008.

Measures

All measures were translated from English (which served as 
the source language) into nine other languages: Urdu 
(Pakistan), Afrikaans and IsiXhosa (South Africa), Romanian 
(Romania), Filipino (Tagalog; the Philippines), Sinhala and 
Tamil (Sri Lanka), Vietnamese (Vietnam), and Twi (Ghana). 
The English versions were used in Jamaica. These languages 
were selected based on reflecting the largest linguistic groups 
in each site. The translation process was guided by best prac-
tice guidelines offered by the World Health Organization and 
the Translation Review Adjudication Pretest Documentation 
(TRAPD) method which is considered state of the art: https://
europeanvaluesstudy.eu/methodology-data-documentation/
survey-2017/methodology/the-trapd-method-for-survey-
translation/. Specifically, two independent translators pro-
duced forward translations which were then harmonized. 
Fieldworkers were also provided with training to equip them 
to address any ambiguities or misunderstandings. All mea-
sures were pre-tested using a convenience sample of 
between 5 and 10 women in each site. These women were 
selected to be of similar background to the target partici-
pants. Minor corrections were made based on the results 
of the pre-testing.

ADHD Symptoms

ADHD symptoms were measured using five items in the 
questionnaire administered during the third trimester of 
pregnancy. Three items were adapted from the Adult ADHD 
Self-report Scale (ASRS; L. A. Adler et al., 2006) for adult 
ADHD symptoms and an additional two items were adapted 
from the age 20 wave of the Zurich Project on Social 
Development from Childhood to Adulthood (z-proso Eisner 
et al., 2018). This latter instrument was itself an adult adap-
tation of the self-report Social Behavior Questionnaire 
(SBQ; Tremblay et  al., 1991). These items were selected 
based on their applicability to adult women, given the criti-
cism of many ADHD measures as being less well-calibrated 
to female ADHD symptoms (e.g., Williamson & Johnston, 
2015). Responses were recorded on a five-point Likert-type 
scale from 1 = Never to 5 = Always. Item scores were 

averaged to provide a composite score with higher scores 
representing higher levels of ADHD symptoms. Cronbach’s 
alpha for these scores was .59. Item wordings in English are 
provided in Supplemental Material.

Social Support

Social support was measured using the self-reported 
Multidimensional Scale of Perceived Social Support (Zimet 
et al., 1988, 1990), administered during the third trimester 
of pregnancy. The scale measures social support received 
from three sources: family, friends, and a significant other 
in three subscales (four items per subscale). In the version 
used in EBLS, responses are recorded on a five-point 
Likert-type scale from 1 = Strongly disagree to 5 = Strongly 
Agree. Item scores were averaged to provide composite 
scores for the family, friends, and significant others, with 
higher scores representing higher levels of social support 
from a given source. Separate domain scores were used 
rather than a general social support score because the cor-
relations between the different domains were only moderate 
(r = .42–.61). Cronbach’s alphas for the family, friends, and 
significant other subscale scores were: .87, .92, and .85 
respectively

Substance Use

Substance use was measured using the self-reported 
Alcohol, Smoking, and Substance Use Involvement 
Screening Test (ASSIST; WHO ASSIST Working Group, 
2002), administered during the third trimester of pregnancy. 
The instrument measures previous 6-month prevalence of 
tobacco, alcohol, cannabis, cocaine, amphetamine, seda-
tive, hallucinogen, opioid, and inhalant use. Substance use 
was recorded on a 5-point Likert-type scale from 1 = never 
to 5 = daily or almost daily and recoded into “yes” = 1 versus 
“no” = 0 to distinguish women who never used substances 
from those who used them at all In the current study we 
focus on the alcohol and tobacco use items given their 
higher prevalence and previous evidence of associations 
with adverse impacts on fetal development.

Depressive Symptoms

The PHQ-9 measures depressive symptoms experienced in 
the previous fortnight. Its nine items are based on DSM-
IV-TR criteria for depression and include the following 
symptoms: anhedonia, dysphoria, sleep disturbances, 
fatigue, changes in eating, low self-esteem, concentration 
difficulties, hypo- or hyper-active behaviors, and thoughts 
of suicide or self-harm (Kroenke et al., 2001). Responses 
were recorded on a 4-point Likert-type scale from 0 = not at 
all to 3 = nearly every day. Composite scores were derived 
as the mean of item responses with higher scores 

https://europeanvaluesstudy.eu/methodology-data-documentation/survey-2017/methodology/the-trapd-method-for-survey-translation/
https://europeanvaluesstudy.eu/methodology-data-documentation/survey-2017/methodology/the-trapd-method-for-survey-translation/
https://europeanvaluesstudy.eu/methodology-data-documentation/survey-2017/methodology/the-trapd-method-for-survey-translation/
https://europeanvaluesstudy.eu/methodology-data-documentation/survey-2017/methodology/the-trapd-method-for-survey-translation/
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representing higher depressive symptom levels. Cronbach’s 
alpha for this scale was .76.

Stress

Stress was measured using the Perceived Stress Scale (PSS: 
Cohen, 1988). The PSS is a 10-item measure capturing the 
extent to which participants felt under stress in the previous 
month. Item responses were recorded on a 4-point Likert-
type scale from 1 = not at all to 4 = nearly every day and 
averaged to provide an overall stress composite score. 
Higher scores indicate higher levels of stress. Cronbach’s 
alpha for these scores was .76.

Unwanted Pregnancy

Unwanted pregnancy was measured using a single self-
reported item in the baseline wave: “Was this an unwanted 
pregnancy.” Respondents were offered a binary yes = 1 or 
no = 0 response scale. The item was adapted from the South 
Asian Birth Cohort (START) prenatal questionnaire (Anand 
et al., 2013).

Planned Pregnancy

Planned pregnancy was measured using a single self-report 
item in the baseline wave “Did you plan your pregnancy?” 
Respondents were offered a binary yes = 1 or no = 0 response 
scale. The item was adapted from the South Asian Birth 
Cohort (START) prenatal questionnaire (Anand et al., 2013).

Low Birth Weight and Prematurity

Birth weight information was collected at the follow-up 
wave from varying available sources, including the child’s 
health passport and maternal self-reports. In some sites, 
where possible, missing data were followed up via the local 
health facility where the child was born. Low birth weight 
was defined using the standard definition of being born with 
a weight of <2,500 g. Gestational age at birth (in weeks) 
was collected at the follow-up wave, drawing on the same 
sources. Prematurity was defined as being born before 
37 weeks of gestation.

Statistical Procedure

Multi-level linear and logistic regression models were fit 
with linear or logistic link functions for continuous and 
binary outcomes respectively, with separate models esti-
mated for each outcome. We estimated only unadjusted 
models (i.e., no covariates were included) to obtain esti-
mates of the raw associations between ADHD symptoms 
and maternal and birth outcomes. Models were estimated 
using maximum likelihood estimation in the lme4 package 

in R statistical software. Random intercepts and random 
slopes were both included to account for the fact that our 
sampling design involved eight clusters (countries). Given 
that there were very few missing data for most models, 
missingness was dealt with using listwise deletion. Table 2 
presents Ns utilized in each model. The statistical signifi-
cance of the fixed effects were evaluated using the 
Satterthwaite method to estimate degrees of freedom (see, 
e.g., Luke, 2017), drawing on the lmerTest package in R 
statistical software (Kuznetsova et  al., 2017). Given that 
multiple outcomes were examined, it is also helpful to con-
sider statistical significance in the context of a correction 
for multiple comparisons. Using the conservative Bonferroni 
correction, an adjusted alpha threshold for these analyses 
would be .0045.

Results

Table 1 provides descriptive statistics for the ADHD symp-
toms and outcome measure variables. Reflecting the nor-
mative nature of the sample, average symptom frequencies 
were generally in the “never” to “rarely” response option 
range. The most common ADHD symptoms were procrasti-
nation and having difficulty unwinding or relaxing when 
having time to oneself.

Table 2 provides fixed effect parameters for the effect of 
ADHD symptoms on a range of hypothesized perinatal out-
comes. Full output i.e., the full fixed and random effect 
parameters can be found at: https://osf.io/jydm8/?view_onl
y=5e9cf62150c24f68bcc8f5f2eb4624db. Analyses sug-
gested that ADHD symptoms are significantly related to 
lower social support from family (b = −0.16, p = .031), 
friends (b = −0.16, p = .024), and significant others 
(b = −0.09, p = .001); greater tobacco use (b = 0.36, p = .023); 
and higher levels of depressive symptoms (b = 0.30, 
p < .001) and stress (b = 0.34, p < .001) during pregnancy. 
ADHD symptoms were also associated with a greater likeli-
hood of the pregnancy being unwanted (b = 0.30, p = .009) 
and with premature birth (b = 0.35, p = .007). However, after 
correcting for multiple comparisons, only support from sig-
nificant others, stress, and depression remained statistically 
significant.

ADHD symptoms were not significantly related to alco-
hol use during pregnancy nor to the pregnancy being 
unplanned, nor to low birth weight. Some caution is due, 
however, in the interpretation of the significant effects on 
tobacco use, social support from significant other, unplanned 
pregnancy, and low birth weights because it was necessary 
to trim the random effects structure to random intercepts 
only to achieve convergence. Specifically, for these, a ran-
dom slopes model could not be fit and a random intercepts 
model was fit instead. The standard errors for these effects 
may, therefore, be slightly smaller than they should be.

https://osf.io/jydm8/?view_only=5e9cf62150c24f68bcc8f5f2eb4624db
https://osf.io/jydm8/?view_only=5e9cf62150c24f68bcc8f5f2eb4624db
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Discussion

Despite a long-dominant conceptualization of ADHD as a 
problem primarily affecting young boys, there is gradually 
increasing recognition that ADHD symptoms affect adult 
women (Williamson & Johnston, 2015). Indeed, estimates 
suggest that 3% of women may experience clinically sig-
nificant ADHD symptoms in adulthood; a rate estimated to 
give a male : female gender ratio of only 2:1 to 1:1 (Kessler 
et  al., 2005; Williamson & Johnston, 2015). There has, 
however, been very little research examining the impact of 
ADHD symptoms on pregnant women and their offspring, 
even though ADHD symptoms are known to impact 
domains of functioning that are of core relevance to a 
healthy perinatal period. Using data from an eight-country 
birth cohort, we explored the associations between ADHD 
symptoms in pregnancy and a range of perinatal correlates. 
ADHD symptoms were related to lower levels of social 
support from family, friends, and significant others; to 
increased tobacco (but not alcohol) use; to higher levels of 
stress and depression during pregnancy; and to premature 
birth. However, the associations with tobacco use and pre-
mature birth did not survive a Bonferroni correction for 
multiple comparisons. ADHD symptoms were also associ-
ated with an increased likelihood that a pregnancy was 
unwanted but not with a pregnancy being unplanned. There 
were no associations between ADHD symptoms and giving 
birth to a low-birth-weight infant.

The associations with stress and depressive symptoms 
are consistent with previous research suggesting that ADHD 
symptoms often co-occur with internalizing problems such 
as anxiety and depression (Jarrett, 2016; Kessler et  al., 
2006; Murray et  al., 2020), including in pregnancy 
(Ninowski et al., 2007). These associations probably reflect 
a combination of mechanisms, including the emotional dys-
regulation difficulties that are a common feature of ADHD 
and the effects of encountering challenges in occupational 
and relationship functioning associated with ADHD symp-
toms (Murray et al., 2020). The additional demands of preg-
nancy may further exacerbate these difficulties (Eddy et al., 
2019; Freeman, 2014).

The associations identified with stress and depression 
suggest that women in antenatal care with known ADHD 
symptoms could benefit from earlier and more frequent 
screening for internalizing symptoms in order to provide 
timely intervention and minimize their impact on mother 
and child. However, ADHD symptoms are more likely to be 
missed in females than in males, so many women may not 
have had their symptoms recognized previously (Williamson 
& Johnston, 2015). In fact, some evidence suggests that 
these women may first be identified when presenting not 
with ADHD symptoms but with internalizing difficulties. 
As such, in countries where depression screening is already 
part of routine antenatal care, it may be beneficial to include 

brief follow-up ADHD screens for those who screen posi-
tive for depression. Doing so could provide an opportunity 
to address the potential under-identification of women with 
ADHD symptoms at a critical juncture.

Though the evidence was less compelling given that the 
effect did not survive Bonferroni correction for multiple 
comparisons, ADHD symptoms were also associated with 
increased tobacco use during pregnancy. This is consistent 
with previous evidence that ADHD symptoms are related to 
greater cigarette use and dependence (Rohde et al., 2004; 
Treur et  al., 2019). Taken together with our findings and 
previous medical register-based research, it seems likely 
that women with ADHD symptoms may experience some-
what greater difficulties in reducing their tobacco use dur-
ing pregnancy and could benefit from cessation support 
(Andersson et  al., 2020). We did not replicate previous 
associations between ADHD symptoms and alcohol use in 
adulthood (e.g., L. Baker et al., 2012). This lack of associa-
tion may; however, reflect the inclusion of study sites where 
alcohol use among women is rare, resulting in a suppression 
of variance in maternal alcohol use related to ADHD symp-
toms. However, one other small previous study also found 
no association between ADHD symptoms and either alco-
hol or cigarette use during pregnancy (Ninowski et  al., 
2007). Further research will be required to clarify the extent 
of association between ADHD symptoms and substance use 
during pregnancy.

Our study also identified a potential association between 
ADHD symptoms and unwanted pregnancy but not 
unplanned pregnancy. The association with unwanted preg-
nancy is consistent with previous evidence that ADHD 
symptoms are associated with a greater risk of unintended 
pregnancies (Owens & Hinshaw, 2020). Previous research 
has suggested that ADHD symptoms are associated with 
greater sexual risk-taking, which may account for the asso-
ciation with unwanted pregnancies (Owens & Hinshaw, 
2020). However, ADHD symptoms are also associated with 
a greater likelihood of involvement in relationships affected 
by intimate partner violence (e.g., Wymbs et  al., 2017), 
therefore, it is also possible that women with ADHD symp-
toms are more likely to experience sexual coercion leading 
to unwanted pregnancies. Similarly, for women in relation-
ships in which they hold little decision-making power, preg-
nancies may be planned and yet still unwanted by the female 
partner. The converse may also be more frequently true in 
contexts where pregnancy planning is uncommon; namely, 
that a pregnancy is not planned and yet not unwanted. This 
could also contribute to the divergent association seen 
between ADHD symptoms and planned versus wanted 
pregnancies in the present study. Further research will, 
however, be required to understand the (differential) 
impacts of ADHD symptoms on these two related but dis-
tinct outcomes. Previous research in ADHD has sometimes 
implicitly assumed that these two outcomes can be treated 
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as interchangeable; however, the present study highlights 
the importance of making a clear distinction. Indeed, sup-
plementary analyses suggested that the two outcomes were 
correlated at a level far from unity (r = .64 based on a tetra-
choric correlation and r = .40 based on a point biserial 
correlation).

We also identified an association between ADHD symp-
toms during pregnancy and reduced family, friend, and sig-
nificant other social support. This is consistent with previous 
evidence that adults with ADHD symptoms experience dif-
ficulties in social and romantic relationships. One recent 
study found that both inattention and impulsivity (but not 
hyperactivity) symptoms predicted relationship impairment 
during this period (Eddy et al., 2019). Unfortunately, despite 
the recognition that relationship issues (especially romantic 
relationships) can be among the most significant challenges 
faced by adults with ADHD symptoms, there has been little 
research into interventions to support this aspect of func-
tioning (Weiss, 2015). For example, most individual inter-
ventions for ADHD only address romantic relationship 
problems indirectly, whereas clinical observation suggests 
that traditional couple therapy is poorly suited to addressing 
issues in relationships where one partner is affected by 
ADHD symptoms (Pera & Robin, 2016). Our results thus 
provide further impetus for addressing this important gap in 
relation to adult ADHD support.

Future Directions

The current study focused on the associations between 
ADHD symptoms and maternal functioning in pregnancy, 
as well as neonatal outcomes; however, it is likely that the 
impact of ADHD symptoms during this time is much 
broader, and may include impacts on additional health 
behaviors, planning for the arrival of the baby, and the 
establishment of adaptive parenting behaviors and family 
climate. Future research will be beneficial to characterize 
the full range of effects that ADHD symptoms may have in 
the perinatal period and how these may impact long-term 
child development and family well-being. An improved 
understanding of whether and how to screen for ADHD 
symptoms in the antenatal period could also have a range of 
additional benefits. First, identification of maternal ADHD 
symptoms during pregnancy could facilitate early interven-
tions for parenting behaviors. ADHD symptoms are known 
to adversely impact parenting and is one mechanism thought 
to contribute to the intergenerational transmission of symp-
toms to offspring (Tung et  al., 2015). Second, given that 
parental ADHD is a strong risk factor for ADHD in chil-
dren, with meta-analytic studies suggesting large propor-
tions of symptom variance (71%–73%) accounted for by 
genetic factors (Nikolas & Burt, 2010), identification of 
maternal symptoms in pregnancy could facilitate earlier 
identification of offspring ADHD. However, further work is 

required to illuminate how best to screen for ADHD symp-
toms during pregnancy. It has previously been noted that 
many current ADHD symptom measures may be subopti-
mal for identifying symptoms in women. The psychophysi-
ological changes (e.g., mood changes, physical symptoms, 
tobacco, and alcohol withdrawal) that can occur during 
pregnancy may, however, further complicate assessment 
and necessitate tailored measures for the perinatal period.

Strengths and Limitations

The current study uses a large longitudinal sample from a set 
of eight culturally diverse countries. However, the majority 
of the analyses were cross-sectional in nature and we did not 
have any information on the long-term development of the 
child nor pre-pregnancy ADHD symptom levels. We were 
also unable to conduct full diagnostic assessments for 
ADHD and therefore relied on a screening questionnaire to 
estimate symptom levels. This also meant that were only 
able to analyze the impact of ADHD symptoms at a rela-
tively broad level and could not identify the effects of spe-
cific types of symptoms (e.g., inattention vs. hyperactivity 
vs. impulsivity). This will be important to address in future 
research as there is some preliminary evidence that these 
domains are differentially related to impairment among 
pregnant women (Eddy et al., 2019; Jones et al., 2018). We 
also relied on self-report measures of ADHD; however, it is 
known that individuals with high levels of ADHD symptoms 
may sometimes under-report the severity of their difficulties 
due to positive illusory biases associated with ADHD (e.g., 
Prevatt et al., 2012). This means that our study could have 
underestimated the effects of ADHD symptoms due to a reli-
ance on self-reported symptoms. The use of maternal report 
for birth weight and gestational age will also have reduced 
the accuracy of preterm and low birth weight classification. 
Similarly, the internal consistency of the ADHD measure 
was low, which will have attenuated its associations with the 
various outcomes evaluated in the present study. Further, we 
adapted the measure to make it more suitable for pregnant 
women; however, the version used in the current study has 
yet to be validated against a gold standard diagnostic mea-
sure for ADHD. We, similarly, did not have information 
about prior diagnosis of ADHD or mental health conditions 
and only limited (self-reported) information on medication 
use. Given the nature of the sample (i.e., the contexts in 
which participants were recruited and the fact that they were 
pregnant women), it is unlikely that ADHD would have been 
diagnosed and medicated in our participants (even if partici-
pants could meet diagnostic criteria for ADHD), therefore, 
further research will be needed to clarify the impact of diag-
nosis and treatment (and is discontinuation) in pregnancy. 
Similarly, the levels of ADHD symptoms in our sample were 
overall low. Further complementary research in clinical or 
high risk samples (or samples enriched for participants with 
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high levels of symptoms) would be beneficial to explore the 
impact of ADHD symptoms among populations with higher 
overall levels of ADHD symptoms. It is possible that this 
would illuminate further associations between ADHD symp-
toms and maternal and fetal outcomes that were not detect-
able in the present sample. Finally, it is well-known that 
ADHD symptoms commonly co-occur with a wide range of 
other psychiatric issues, including internalizing problems, 
externalizing problems, and neurodevelopmental conditions 
(Hollingdale et al., 2020; Tung et al., 2016). In this study we 
were only able to provide a basic characterization of the 
associations between ADHD symptoms and issues of rele-
vance for maternal and fetal health; we were unable to tease 
apart the contributions of ADHD symptoms and commonly 
co-occurring issues and/or their possible interactions. It will, 
therefore, be important for future research to explore the 
impact of ADHD symptoms in the context of other com-
monly co-occurring psychiatric issues, especially taking into 
account their possible reciprocal relations and interactions 
with ADHD symptoms (e.g., Murray, Booth, Obsuth, et al., 
2018; Murray et al., 2022).

Conclusions

ADHD symptoms during pregnancy were associated with 
higher levels of antenatal stress and depression, lower social 
support, greater tobacco use, and an increased likelihood 
that a pregnancy is unwanted and that a birth is premature 
(though the tobacco use and premature birth associations 
did not survive correction for multiple comparisons). These 
preliminary findings underline the importance of further 
research to improve the assessment of ADHD symptoms in 
the perinatal period and better understand their impacts on 
maternal and child outcomes. This information is critical 
for informing optimal antenatal care for women with ADHD 
symptoms.
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