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Abstract
Maternal anxiety and depression during pregnancy and early childhood have been associated with child anxiety and attention-
deficit/hyperactivity disorder (ADHD). However, previous studies are limited by their short follow-up, few assessments of 
maternal symptoms, and by not including maternal and child ADHD. The present study aimed to fill these gaps by inves-
tigating whether maternal anxiety and depressive symptoms from pregnancy to child age 5 years increase the risk of child 
anxiety disorders at age 8 years. This study is part of the population-based Norwegian Mother, Father, and Child Cohort 
Study. Maternal anxiety and depressive symptoms were assessed by the Hopkins Symptom Checklist (SCL) six times from 
pregnancy through early childhood, and ADHD symptoms by the Adult Self-Report Scale (ASRS). At age 8 years (n = 781), 
symptoms of anxiety disorders and ADHD were assessed, and disorders classified by the Child Symptom Inventory-4. Logis-
tic regression models estimated the risk of child anxiety depending on maternal symptoms. The mothers of children classi-
fied with an anxiety disorder (n = 91) scored significantly higher on the SCL (at all time points) and ASRS compared with 
the other mothers. In univariable analyses, maternal anxiety and/or depression and ADHD were associated with increased 
risk of child anxiety (odds ratios = 2.99 and 3.64, respectively), remaining significant in the multivariable analysis adjusted 
for covariates. Our findings link maternal anxiety, depression, and ADHD during pregnancy and early childhood to child 
anxiety at age 8 years.

Keywords Child anxiety · Maternal anxiety and depression · Attention-deficit · Hyperactivity disorder

Introduction

Maternal anxiety and depression during pregnancy and early 
childhood are known to negatively impact offspring [1, 2]. 
During the perinatal period, maternal anxiety and depression 
are common disorders, and are estimated to occur in 20–25% 
of mothers [3, 4]. In high-income countries, approximately 
13% of mothers experience perinatal clinical anxiety and 
5% experience depression [5]. During the child age intervals 
from 2 to  < 4, 4 to  < 6, and 6 to  < 8 years, a nationally rep-
resentative British study found the prevalence of maternal 
anxiety and depression to be approximately 8% and 18%, 
respectively [6].

One interest in the perinatal period originates from the 
assumption that maternal symptoms may expose the fetus to 
a risk of psychiatric disorders in childhood through a diverse 
range of biological mechanisms. Indeed, an abundance of 
literature links maternal perinatal anxiety and depres-
sion to child internalizing symptoms (such as anxiety and 
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depression), with a small-to-medium effect size reported in 
a recent meta-analysis [7].

However, Rogers et al. highlighted that previous studies 
primarily focused on maternal symptom associations with 
offspring symptoms during early childhood [7]; there is, 
therefore, a need for future studies to explore symptoms in 
offspring at a later age. A study that followed child internal-
izing symptoms from age 2 to 11 years (n = 1,364) found 
that maternal postpartum anxiety and depressive symptoms 
only modestly differentiated between the child internaliz-
ing pathways (low-stable, increasing/decreasing, and high-
stable trajectories) [8]. However, that study only examined 
maternal symptoms from one time point (one month after 
birth) and stressed that further data were needed. Neverthe-
less, the importance of maternal symptoms for child mental 
health after the perinatal period was highlighted in a study of 
Canadian children (n = 937), in which offspring exposed to 
maternal depression between the ages of 2–3 and 4–5 years 
had a twofold increase in odds of emotional disorder at age 
12–13 years [9]. Similarly, an Australian study that inter-
viewed mothers (n = 4,434) repeatedly during gestation 
up to child age 14 years found that maternal anxiety and 
depression during early childhood were associated with a 
significant risk for the development of anxiety and depres-
sion symptoms in their offspring, and even more so with 
repeated exposure to higher maternal symptoms [1].

High co-occurrence rates have been found between anxi-
ety, depression, and attention-deficit/hyperactivity disorder 
(ADHD) in adults generally [10, 11], and also specifically 
in mothers [12]. Not surprisingly, several studies have 
documented an association between maternal anxiety and 
depression and child ADHD [13–15]. However, despite 
these known associations, to our knowledge, analyses com-
bining measures of maternal ADHD with those of anxiety 
and depression in the study of child anxiety disorders are 
lacking. Furthermore, as noted by Rogers et al. [7], few stud-
ies have examined the outcome of internalizing disorders 
in middle childhood and, to our knowledge, none has used 
diagnostic criteria for child anxiety disorders. Previous stud-
ies were also limited by the number of time points (mostly 
one or two) at which maternal symptoms were reported and 
were thus unable to address whether transient or repeated 
episodes of anxiety and depression are associated with the 
highest risk for offspring anxiety.

The present study aimed to fill these knowledge gaps 
by investigating whether maternal anxiety and depressive 
symptoms from pregnancy to child age 5 years increase 
the risk of child anxiety disorders at age 8 years. We first 
hypothesized that there would be such an increased risk, 
and second that the risk would be stronger depending on (i) 
maternal symptoms of ADHD and (ii) child ADHD. Finally, 
we hypothesized that repeated episodes of maternal anxiety 
and/or depression were associated with an increased risk 

for child anxiety disorders. To avoid an overestimation of 
associations, we included both current maternal symptoms 
and child symptoms of anxiety and ADHD at 3 years in the 
analyses.

Methods

Participants

The Norwegian Mother, Father, and Child Cohort Study 
(MoBa) [16] is a prospective population-based cohort study 
of Norwegian-speaking pregnant women conducted by the 
Norwegian Institute of Public Health, which started in 1999 
(41% participation rate of pregnant women invited during 
the 10-year recruitment period) [17]. The ADHD Study, a 
sub-study from MoBa, was described previously [18, 19]. In 
the sub-study, mothers of children scoring high on ADHD 
symptoms on the 3-year-MoBa questionnaire were invited, 
along with mothers of children selected randomly from 
MoBa. High-scorers (‘screen-positive’ children) had ADHD 
symptoms scores ≥ 90th percentile on an 11-item screen-
ing measure for ADHD, which included six items from the 
Child Behavior Checklist/1.5–5 [20] and five items from the 
DSM-IV-TR criteria for ADHD [21] (n = 2,798), and were 
eligible for participation along with randomly selected chil-
dren (n = 654). About 35% (n = 1,195) of the invited families 
participated in the initial on-site clinical assessment from 
2007 to 2011, including diagnostic interviews with parents 
using the Preschool Age Psychiatric Assessment (PAPA) 
[22]. A small number of parents withdrew their consent to 
participate during the study, leaving 1,180 participants at the 
8-year follow-up. In the current study, we combined infor-
mation about the children from a diagnostic questionnaire 
in the ADHD sub-study when the children were 8 years old 
(responders were mainly mothers), with information from 
MoBa regarding mothers’ self-reports of symptoms of anxi-
ety and depression at six time points from pregnancy until 
the child was aged 8 years. Included in this study were 781 
children (66% of the participants at age 3 years) participating 
in the assessment at 8 years for whom there was available 
information about mothers’ anxiety and depression symp-
toms on at least one occasion.

Measures

Predictors

Maternal anxiety and depression. Maternal symptoms of 
anxiety and depression were assessed using short versions 
of the Hopkins Symptom Checklist, SCL-25 [23]. Mothers 
reported these symptoms on the eight-item version (SCL-8) 
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at week 30 during pregnancy, and at child age 6 months, 
18 months, 3 years, 5 years, and 8 years. At week 15 dur-
ing pregnancy, mothers reported these symptoms on the 
five-item version (SCL-5). The SCL-8 consists of four 
items measuring depressive symptoms (‘Feeling hopeless 
about the future’, ‘Feeling blue’, ‘Worrying too much about 
things’, ‘Feeling everything is an effort’) and four measur-
ing anxiety symptoms (‘Feeling fearful’, ‘Nervousness or 
shakiness inside’, ‘Feeling tense or keyed up’, ‘Suddenly 
scared for no reason’), whereas the SCL-5 comprises the first 
three depressive and the first two anxiety symptoms. Each 
item is rated on a four-point Likert scale (1–4) as occurring 
as ‘not at all’, ‘a little’, ‘quite a bit’, or ‘extremely’, leading 
to a range of scores of 5–20 for the SCL-5 and 8–32 for the 
SCL-8. The average item score was calculated by dividing 
the total score of the number of items answered, and the 
cut-off was set to ≥ 2 as consistent with suggestions for the 
SCL-5 [24]. The correlation between the SCL-8 and SCL-25 
was reported to be as high as 0.94 [25], and the SCL-5 was 
found to perform almost equally well as the full version [24]. 
In our present sample, Cronbach’s alpha values ranged from 
0.79 to 0.88 for the SCL-5 and SCL-8.

Maternal ADHD symptoms. Maternal symptoms of 
ADHD were measured by the six-item Adult Self-Report 
Scale (ASRS-6) at child age 3 years. The ASRS-6 comprises 
two factors, with four items measuring inattention and two 
items measuring hyperactivity–impulsivity (HI), consistent 
with the DSM-IV criteria [26]. The two-factor solution was 
confirmed in MoBa [27]. The items are scored on a five-
point Likert scale (0–4) as occurring as ‘never’, ‘rarely’, 
‘sometimes’, ‘often’, or ‘very often’, leading to a range 
of scores from 0 to 24. The ASRS-6 has a clinical cut-off 
of ≥ 14 [28]. Cronbach’s alpha in the current study was 0.70.

Covariates

Socio-economic factors. Child birth date and sex were 
obtained from the Norwegian Medical Birth Registry. 
Length of parental education was obtained from the first 
MoBa assessment during pregnancy and converted to 
whether the mean length of the mother’s and father’s edu-
cation was 12 years or more or less than 12 years (corre-
sponding to whether parents have finished secondary school 
in Norway or not). Cohabitation status was obtained from 
the MoBa assessment at 8 years and reported as living with 
the father or not living with the father (as mainly reported 
by the mother).

Preschool child symptoms. At child age 3.5 years, par-
ents were interviewed using the PAPA, and symptoms of 
anxiety and ADHD were scored as present or not present 
by trained psychology students. Symptoms were counted 
during the previous 3 months and then computed into a 
symptom sum score. In line with the PAPA guidelines, the 

anxiety sum score included seven symptoms of specific 
phobia, three symptoms of social phobia, seven symptoms 
of separation anxiety, and six symptoms of generalized 
anxiety. Following the algorithm for generalized anxiety, 
these symptoms were only counted when the criterion 
‘worries’ was reported. Consistent with previous studies 
[19, 29], we used information from the PAPA and defined 
ADHD by the DSM-IV-TR criteria. [21]. We report the 
number of ADHD symptoms and classify the ADHD pres-
entations by the presence of at least six out of nine symp-
toms of HI or inattention (IA). All correlations between 
predictors were low to moderate (Pearson r range, –0.09 
to 0.33).

Outcome measures at age 8 years

The parents completed the Child Symptom Inventory-4 
(CSI-4), a questionnaire with items and algorithms for dis-
orders derived from the DSM-IV diagnostic criteria [30]. 
The CSI-4 has been found to give reliable and valid meas-
urements, with temporal stability over 4 years for most 
symptom categories [31]. The CSI-4 was rated on a four-
point Likert scale (0–3) as occurring as ‘never’, ‘some-
times’, ‘often’, or ‘very often’ [30], and was dichotomized 
to being present or not present, in line with the algorithms 
in the CSI manual. The diagnostic cut-off scores were set 
to the minimum number of symptoms necessary for DSM-
IV diagnoses of anxiety disorders and ADHD.

Outcome. To be categorized with an anxiety disorder, 
the participants had to meet the criteria for at least one of 
the following: specific phobia, social phobia, separation 
anxiety, or generalized anxiety disorder. For specific pho-
bia, the CSI-4 contains one symptom, which had to be pre-
sent at least ‘sometimes’, according to the CSI-4 manual. 
In our sample, specific phobia was present ‘sometimes’ 
in 29.5% of the children, and we, therefore, required the 
symptom to be present ‘often’ or ‘very often’ for a par-
ticipant to be categorized with specific phobia. For social 
phobia, the CSI-4 lists four symptoms, at least three of 
which had to be endorsed to fulfil the diagnostic criteria. 
For separation anxiety, the CSI-4 lists eight symptoms, at 
least three of which had to be endorsed. For generalized 
anxiety disorder, eight items are listed, where the modi-
fied criteria ‘Is over-concerned about abilities in academic, 
athletic or social activities’ or ‘Has difficulty controlling 
worries’ had to be endorsed for the other symptoms to be 
counted. For generalized anxiety disorder to be present, 
at least three symptoms had to be endorsed. For ADHD, 
the CSI-4 lists nine symptoms of IA and nine symptoms 
of HI, and at least six symptoms of IA or HI had to be 
endorsed. The study design with predictors and outcomes 
are presented in Fig. 1.
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Ethics

MoBa and the initial data collection were based on a license 
from the Norwegian Data Protection Agency and approval 
from the Regional Committees for Medical and Health 
Research Ethics. The MoBa cohort is currently regulated 
by the Norwegian Health Registry Act. The present study 
was approved by the Regional Committees for Medical and 
Health Research Ethics (2017/1276).

Statistics

Pearson chi-square tests were used to compare categorical 
variables and t tests were used to compare means. First, uni-
variable logistic regression was used in unadjusted models 
to estimate the odds of child anxiety at 8 years in the pres-
ence of the different predictors. Second, in the multivari-
able logistic regression models, we used stepwise elimina-
tion, where those predictors that contributed to the model 
at p < 0.2 were kept in the analysis. The first multivariable 
model included maternal anxiety and/or depression on at 
least one occasion (from pregnancy to child age 5 years), 
socio-economic factors (cohabitation status and parental 
education), and sex. In the following multivariable model, 
we added current episodes of maternal depression or anxiety, 
maternal ADHD symptoms, and child ADHD at 8 years. We 
also checked whether including child symptoms of anxi-
ety and ADHD at 3.5 years, or interactions terms (between 
maternal anxiety and/or depression and maternal ADHD 
symptoms, and maternal anxiety and/or depression and 
child ADHD), altered the model. Odds ratios (ORs) and 
95% confidence intervals (CIs) were computed. Tests were 
two-tailed, and significance levels were set at p < 0.05. Sta-
tistical analyses were performed using SPSS Statistics for 
Windows, version 26.

Results

Of the 781 participating children, 91 (11.7%) were classified 
with at least one anxiety disorder at 8 years of age (Table 1). 
Within this group with anxiety, 33 (36.3%) were also clas-
sified with ADHD.

Compared with the children not classified with at least 
one anxiety disorder at age 8 years, significantly more chil-
dren within the group with anxiety had mothers scoring 
above the SCL threshold (≥ 2) for anxiety and/or depression 
at all six time points (from pregnancy to child age 5 years), 
as well as at age 8 years, and above the ASRS threshold 
(≥ 14) for ADHD (Table 2).

At all six time points, the mothers of the children in the 
group with anxiety had significantly higher mean SCL scores 
compared with the mothers of the children without anxiety 

Fig. 1  Timepoints for the measurements of predictors/maternal and 
child symptoms SCL short versions of the Hopkins Symptom Check-
list, ASRS-6 the Adult Self-Report Scale-6 for attention-deficit/hyper-

activity disorder (ADHD), PAPA interview Preschool Age Psychiatric 
Assessment, SCI-4 Child Symptom Inventory-4

Table 1  Child psychiatric categories by CSI-4a at 8  years of age 
(n = 781)

* p = 018; ADHD, attention-deficit/hyperactivity disorder
ªCSI-4, Child Symptom Inventory-4

n % n, boys/girls %, boys/girls

Diagnosis
 Any anxiety disorder 91 11.7 41/50 10.0/13.5
  Social phobia 15 1.9 7/8 1.7/2.2
  Separation anxiety 22 2.8 12/10 2.9/2.7
  Generalized anxiety 

disorder
32 4.1 19/13 4.6/3.5

  Specific phobia 57 7.3 26/31 6.3/8.4
 ADHD 85 10.9 55/30 13.4/8.1*
 More than one anxiety 

disorder
25 3.2 15/10 3.6/2.7

 Any anxiety and ADHD 33 4.2 14/19 3.4/5.1
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disorders at age 8 years (Fig. 1). Supplemental Fig. 1 shows 
the overall trend that when maternal ADHD symptoms 
was present (ASRS ≥ 14), mothers had significantly higher 
mean SCL scores compared with mothers below the ADHD 
threshold both when their child was classified with an anxi-
ety disorder or not at age 8 years. In univariable regres-
sion analyses, maternal anxiety and/or depression (SCL ≥ 2) 
on at least one occasion, current maternal anxiety and/or 
depression, maternal ADHD symptoms (ASRS ≥ 14), and 
parental education (≤ 12 years) all contributed significantly 
to child anxiety disorder, but sex and cohabitation status did 
not (Table 3). In multivariable analyses, both maternal anxi-
ety and/or depression on at least one occasion and maternal 
ADHD symptoms remained significant predictors of child 
anxiety with more than a twofold increase in ORs (2.09 
and 2.79, respectively); adding child ADHD did not alter 
these contributions substantially (Supplemental Table 1). 
When adding child anxiety symptoms and ADHD at age 
3.5 years to the model, maternal anxiety and/or depression 
on at least one occasion and maternal ADHD symptoms 
remained significant predictors of child anxiety at 8 years 
(ORs = 1.23 (95% CI [1.10–3.27], p = 0.022) and 2.56 (95% 
CI [1.16–5.63], p = 020)), respectively. There were no sig-
nificant effect modifications of the multivariable model 
when adding interaction terms of maternal anxiety and/or 

depression and maternal ADHD symptoms, or maternal 
anxiety and/or depression and child ADHD (statistics not 
shown).

Among the children, the proportion with an anxiety disor-
der at age 8 years increased incrementally with the number 
of episodes of anxiety and/or depression in mothers in a 
exposure–response manner (Fig. 2).

Univariable logistic regression models gave increases in 
ORs for anxiety in the child for each maternal episode of 
anxiety and/or depression, but with larger and overlapping 
CIs (because of a gradual drop in the number of children for 
each maternal episode of anxiety and/or depression) (Sup-
plemental Table 2). For example, the estimated OR for the 
association between exposure to three or more maternal epi-
sodes (n = 56) versus no episode and child anxiety at 8 years 
was 4.66 (CI [2.55–8.52], p = 0.001 (Fig. 3)

Background results on non‑participants

There were no significant group differences in the mean 
number of child symptoms of anxiety or ADHD at child 
age 3.5 years between participants and non-participants in 
the follow-up study to child age 8 years. Nor did we find 
significant differences related to child sex, parental cohabi-
tation status, or the number of mothers with at least one 

Table 2  Descriptives and group 
comparisons between children 
classified with and without 
anxiety disorders

a Cohabitation status, not living together with father
b Parental education, mean education length ≤ 12  years; SCL, short versions of the Hopkins Symptom 
Checklist; ASRS-6, the Adult Self-Report Scale-6 for attention-deficit/hyperactivity disorder (ADHD); 
child ADHD and anxiety symptom sum scores at 3.5 years were computed from the Preschool Age Psy-
chiatric Assessment; disorders at 8 years were classified by the Child Symptom Inventory-4; M, mean; SD, 
standard deviation

No anxiety disorder
8 years

Anxiety disorder
8 years

n % (n) n % (n) χ p

Maternal SCL ≥ 2
 Week 15 in pregnancy 674 8.6 (58) 90 18.9 (17) 9.48 0.002
 Week 30 in pregnancy 663 4.2 (28) 88 11.3 (10) 8.25 0.004
 Child age 6 months 660 6.8 (45) 87 14.9 (13) 7.09 0.008
 Child age 18 months 641 8.4 (54) 85 23.5 (20) 18.71  < 0.001
 Child age 3 years 675 10.8 (73) 90 32.2 (29) 31.49  < 0.001
 Child age 5 years 627 6.4 (40) 79 30.4 (24) 49.92  < 0.001
 Child age 8 years 628 9.6 (60) 83 28.9 (24) 26.4  < 0.001
 Maternal ASRS-6 ≥ 14 673 5.3 (36) 88 17.0 (15) 17.03  < 0.001

Covariates
 Sex (girls) 690 46.4 (320) 91 54.9 (50) 2.37 0.124
 Cohabitation  statusa 636 14.9 (95) 85 22.4 (19) 3.29 0.070
 Parental  educationb 673 16.8 (113) 90 35.6 (32) 18.16  < 0.001
 Child ADHD 3.5 years 690 (113) 91 (27) 9.66 0.002

M (SD) M (SD) Z
 Child anxiety symptom 

sum scores 3.5 years
690 0.96 (1.43) 91 2.03 (2.66) –3.93  < 0.001
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episode of anxiety and/or depression between participants 
and non-participants, but there were slightly more parents 
with lower education in the non-participating group (25% 
vs. 19%, p = 0.02).

Discussion

As hypothesized, we found that there was a significant asso-
ciation between maternal anxiety and depressive symptoms 
from pregnancy through early childhood and child anxi-
ety disorders at child age 8 years. Considering the known 
heritability of anxiety disorders [32], this finding was not 
surprising and is consistent with a recent meta-analysis [7]. 
However, most studies discussed in that meta-analysis with 
internalizing symptoms as outcomes ended before 5 years, 
which the present study has expanded upon by including 
children at age 8 years.

We found that high anxiety and/or depression scores in 
mothers on at least one occasion from pregnancy to child age 
5 years significantly predicted child anxiety at 8 years. Rog-
ers et al. only found a significant association between post-
natal maternal anxiety and depression and middle-childhood 
anxiety [7]. However, the importance of maternal symptoms 
later in early childhood was also supported by a Canadian 
study reporting a twofold increased risk of emotional dis-
orders in adolescent offspring when exposed to maternal 

depression between the ages of 2–3 and 4–5 years [9]. A 
large French study (n = 1,183 mother–child dyads) using 
the brief Strengths and Difficulties Questionnaire found that 
depression in mothers during preschool age was related to 
child emotional problems at age 5 years [33]. Moreover, an 
Australian study found that maternal anxiety and depression 
during early childhood were associated with a small, but sig-
nificant risk for the development of high anxiety–depression 
symptoms in offspring at age 14 years [1]. 

In the present study, the association between maternal 
anxiety and/or depression and offspring anxiety remained 
significant when maternal ADHD symptoms was included 
in the model. To our knowledge, maternal ADHD symptoms 
has not been controlled for in previous studies investigating 
this association, despite the high comorbidity rates between 
these disorders [34]. This comorbidity, together with the 
known genetic transmission of ADHD traits [35], suggests 
that it is important to include maternal ADHD symptoms 
when investigating the link between maternal anxiety and/or 
depression and anxiety of their offspring, the lack of which 
is a limitation of previous studies of risk factors [14, 36], as 
also noted by Robinson et al. in a recent review [15]. Indeed, 
we found that maternal ADHD symptoms significantly pre-
dicted child anxiety, even after controlling for maternal 
anxiety and/or depression and child ADHD, highlighting 
that maternal ADHD symptoms is a risk factor that warrants 
inclusion in studies of child anxiety.

Table 3  Logistic regression (univariable and multivariable); Association between child’s anxiety disorder at 8 years and parents’ symptoms of 
anxiety and depression, and ADHD

a Mean sum score on short versions of the Hopkins Symptom Checklist ≥ 2 in at least one of the assessments at week 15 or 30 in pregnancy; or at 
child age 6 months, 18 months, 3 years, or 5 years
b Mean sum score on short versions of the Hopkins Symptom Checklist ≥ 2 at child age 8 years
c Adult Self-Report Scale sum score ≥ 14
d Cohabitation status, not living together with father
e Parental education, mean education length ≤ 12 years
f Included in the multivariable analysis were participants with full datasets (n = 688, including 82 children classified with at least one anxiety 
disorder at age 8 years); ADHD, attention-deficit/hyperactivity disorder; disorders at 8 years were classified by the Child Symptom Inventory-4

Predictors Univariable analyses Multivariable  analysesf

B (SE) OR (95% CI) p B (SE) OR (95% CI) p

Maternal psychiatric symptoms (n)
Maternal anxiety/depression
  ≥ 1  episodea (215) 1.10 (0.23) 2.99 (1.92–4.67)  < .001 0.74 (0.28) 2.09 (1.22–3.58) 0.007
 Current  episodeb (84) 1.35 (0.28) 3.85 (2.24–6.64)  < .001 0.96 (0.31) 2.60 (1.42–4.77) 0.002
 Maternal  ADHDc (51) 1.29 (0.33) 3.64 (1.90–6.96)  < .001 1.03 (0.39) 2.79 (1.31–5.93) 0.008

Socio-economic factors (n)
 Cohabitation  statusd (114) 0.51 (0.28) 1.67 (0.96–2.90) 0.072
 Parental  educatione (145) 1.01 (0.24) 2.73 (1.70–4.40)  < .001 0.87 (0.27) 2.38 (1.40–4.05)  < 0.001

Child factors (n)
 Sex (girl) (370) 0.34 (0.22) 1.41 (0.91–2.19) .125 0.50 (0.25) 1.65 (1.01–2.70) 0.046
 Constant –3.03 (0.24) 0.05  < 0.001
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Fig. 2  Anxiety or depressive symptoms (mean SCL scores with 95% confidence intervals) in mothers of children with and without anxiety disor-
der at age 8 years SCL, short versions of the Hopkins Symptom Checklist; disorders at 8 years were classified by the Child Symptom Inventory-4

Fig. 3  Proportion of children with anxiety at 8 years in mothers with and without repeated episodes of SCL ≥ 2 SCL, short versions of the Hop-
kins Symptom Checklist; disorders at 8 years were classified by the Child Symptom Inventory-4
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Consistent with our hypothesis, we found that repeated 
episodes of maternal anxiety and/or depression increased 
the risk for an anxiety disorder in their offspring. Repeated 
exposure to maternal symptoms may increase the child 
risk through an intricate gene–environment interplay [32], 
although small group sizes at the different time points 
resulted in broad CIs suggesting caution in drawing firm 
conclusions. Nevertheless, this finding is consistent with 
a previous study that followed children up to the age of 
14 years, suggesting that children exposed to persistent or 
repeated episodes of maternal anxiety and depression dur-
ing early childhood were at increased risk of future anxiety 
[1]. Moreover, in their French study, van der Waerden et al. 
found that persistent depressive symptoms (either intermedi-
ate or high) in mothers were related to child emotional prob-
lems at age 5 years [33]. Taken together, these studies point 
to the maternal chronicity of depression as an important risk 
factor for child internalizing symptoms.

Strengths and limitations

The strengths of the current study were its population-
based cohort design and prospective follow-ups with mul-
tiple assessments of maternal symptoms to middle child-
hood, including common comorbidities in both mothers 
and children. To avoid overestimation of associations, we 
included both current maternal symptoms and child symp-
toms of anxiety and ADHD at 3 years. The present study 
also has several limitations. Selection bias due to attrition 
has been highlighted [17, 19]. However, we found no sig-
nificant differences related to child sex, parental cohabi-
tation status, or proportion of mothers with at least one 
episode of anxiety and/or depression between responders 
and non-responders when the children were 8 years old, 
but there were slightly more parents with lower educa-
tion in the non-responding group (25% vs. 19%, p = 0.02). 
Although we examined maternal symptoms of anxiety and 
depression together, with high internal consistency, our 
scale could not discriminate between the two symptom 
clusters. Although the SCL-5 and SCL-8 are not diag-
nostic tools for anxiety and/or depression, the literature 
suggests that 50%–60% of individuals scoring above the 
cut-off on these instruments would most likely qualify for 
one or more mental disorders in clinical interviews [18, 
37]. Mothers self-reported about ADHD symptoms only 
once (at child age 3 years). Even though the question-
naire specifically asks about these symptoms during the 
last 6 months, we were not able to consider possible fluc-
tuations in maternal ADHD symptoms over longer peri-
ods. The participants in this study were oversampled for 
elevated symptoms of ADHD at 3.5 years, which might 
have excluded quiet or introverted preschoolers who were 

perhaps prone to anxiety, and this may have weakened 
our risk estimates. Children’s symptoms of anxiety and 
ADHD were reported by mothers only, adding the risk 
of shared method variance and reporter bias, as anxious 
or depressed mothers may report more symptoms in their 
children. However, child symptoms were assessed 3 years 
after the last maternal self-report, and in the multivari-
able logistic regression model, we controlled for current 
episodes of high maternal symptoms. Finally, the current 
study was not designed to detect causal associations, and 
we were not able to control for genetic transmission of 
anxiety symptoms between generations.

In conclusion, the findings of the present study link 
maternal anxiety, depression, and ADHD during preg-
nancy and early childhood to child anxiety at age 8 years. 
Treatment of maternal anxiety and depression, and pre-
vention programs for their children, have been shown to 
benefit child mental health [38, 39]. The current study 
implies that paying attention to mothers with anxiety and/
or depression, especially when recurring maternal symp-
toms are present, may also be important for the child sev-
eral years later. Longitudinal studies are needed to deter-
mine which interventions in early childhood are effective.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00787- 024- 02374-1.

Acknowledgements We are grateful to all the families participating in 
this ongoing cohort study.

Author contributions C.B.I. and K.R. conceptualized and designed 
the study, drafted the initial manuscript, and critically reviewed and 
revised the manuscript, C.B.I. performed the main analyses. B.O. and 
S.D. interpreted data, critically reviewed, and revised the manuscript. 
A.H.P., the study statistician, contributed to the analytic plan and analy-
ses, interpreted data, and critically reviewed the manuscript. S.F. and 
G.B. interpreted data, and critically reviewed the manuscript. H.A. and 
P.Z. designed the ADHD study, coordinated, and supervised data col-
lection, and critically reviewed the manuscript. All authors approved 
the final manuscript as submitted and agree to be accountable for all 
aspects of the work.

Funding Open access funding provided by University of Oslo (incl 
Oslo University Hospital). The Norwegian Mother, Father and Child 
Cohort Study is supported by the Norwegian Ministry of Health and 
Care Services and the Ministry of Education and Research. The ADHD 
study is supported by funds and grants from the Norwegian Ministry of 
Health, the Norwegian Health Directorate, the South-Eastern Health 
Region, the G & PJ Sorenson Fund for Scientific Research, and the 
Norwegian Centre of Expertise for Neurodevelopmental Disorders and 
Hypersomnias.

Data availability The data that support the findings of this study were 
available from MoBa at the Norwegian Institute of Public Health, but 
restrictions apply to the availability of these data, used under license 
for the current study, and so are not publicly available.

https://doi.org/10.1007/s00787-024-02374-1


European Child & Adolescent Psychiatry 

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Spence SH, Najman JM, Bor W, O’Callaghan MJ, Williams GM 
(2002) Maternal anxiety and depression, poverty and marital rela-
tionship factors during early childhood as predictors of anxiety 
and depressive symptoms in adolescence. J Child Psychol Psy-
chiatry 43:457–469. https:// doi. org/ 10. 1111/ 1469- 7610. 00037

 2. Stein A, Pearson RM, Goodman SH, Rapa E, Rahman A, McCal-
lum M et al (2014) Effects of perinatal mental disorders on the 
fetus and child. Lancet 384:1800–1819. https:// doi. org/ 10. 1016/ 
S0140- 6736(14) 61277-0

 3. Dennis CL, Falah-Hassani K, Shiri R (2017) Prevalence of ante-
natal and postnatal anxiety: systematic review and meta-analysis. 
Br J Psychiatry 210:315–323. https:// doi. org/ 10. 1192/ bjp. bp. 116. 
187179

 4. Gelaye B, Rondon MB, Araya R, Williams MA (2016) Epidemi-
ology of maternal depression, risk factors, and child outcomes 
in low-income and middle-income countries. Lancet Psychiatry 
3:973–982. https:// doi. org/ 10. 1016/ S2215- 0366(16) 30284-X

 5. Howard LM, Molyneaux E, Dennis CL, Rochat T, Stein A, Mil-
grom J (2014) Non-psychotic mental disorders in the perinatal 
period. Lancet 384:1775–1788. https:// doi. org/ 10. 1016/ S0140- 
6736(14) 61276-9

 6. Abel KM, Hope H, Swift E, Parisi R, Ashcroft DM, Kosidou K 
et al (2019) Prevalence of maternal mental illness among children 
and adolescents in the UK between 2005 and 2017: a national 
retrospective cohort analysis. Lancet Public Health 4:e291–e300. 
https:// doi. org/ 10. 1016/ S2468- 2667(19) 30059-3

 7. Rogers A, Obst S, Teague SJ, Rossen L, Spry EA, Macdonald 
JA et al (2020) Association between maternal perinatal depres-
sion and anxiety and child and adolescent development: a meta-
analysis. JAMA Pediatr 174:1082–1092. https:// doi. org/ 10. 1001/ 
jamap ediat rics. 2020. 2910

 8. Sterba SK, Prinstein MJ, Cox MJ (2007) Trajectories of internal-
izing problems across childhood: heterogeneity, external validity, 
and gender differences. Dev Psychopathol 19:345–366. https:// doi. 
org/ 10. 1017/ S0954 57940 70701 74

 9. Naicker K, Wickham M, Colman I (2012) Timing of first exposure 
to maternal depression and adolescent emotional disorder in a 
national Canadian cohort. PLoS ONE 7:e33422. https:// doi. org/ 
10. 1371/ journ al. pone. 00334 22

 10. Choi WS, Woo YS, Wang SM, Lim HK, Bahk WM (2022) The 
prevalence of psychiatric comorbidities in adult ADHD compared 
with non-ADHD populations: a systematic literature review. PLoS 
ONE 17:e0277175. https:// doi. org/ 10. 1371/ journ al. pone. 02771 75

 11. Katzman MA, Bilkey TS, Chokka PR, Fallu A, Klassen LJ (2017) 
Adult ADHD and comorbid disorders: clinical implications of a 
dimensional approach. BMC Psychiatry 17:302. https:// doi. org/ 
10. 1186/ s12888- 017- 1463-3

 12. Andersson A, Garcia-Argibay M, Viktorin A, Ghirardi L, But-
wicka A, Skoglund C et al (2023) Depression and anxiety disor-
ders during the postpartum period in women diagnosed with atten-
tion deficit hyperactivity disorder. J Affect Disord 325:817–823. 
https:// doi. org/ 10. 1016/j. jad. 2023. 01. 069

 13. Galera C, Cote SM, Bouvard MP, Pingault JB, Melchior M, 
Michel G et al (2011) Early risk factors for hyperactivity-impul-
sivity and inattention trajectories from age 17 months to 8 years. 
Arch Gen Psychiatry 68:1267–1275. https:// doi. org/ 10. 1001/ archg 
enpsy chiat ry. 2011. 138

 14. O’Donnell KJ, Glover V, Barker ED, O’Connor TG (2014) The 
persisting effect of maternal mood in pregnancy on childhood 
psychopathology. Dev Psychopathol 26:393–403. https:// doi. org/ 
10. 1017/ S0954 57941 40000 29

 15. Robinson LR, Bitsko RH, O’Masta B, Holbrook JR, Ko J, Barry 
CM et al (2022) A systematic review and meta-analysis of parental 
depression, antidepressant usage, antisocial personality disorder, 
and stress and anxiety as risk factors for attention-deficit/hyper-
activity disorder (ADHD) in children. Prev Sci. https:// doi. org/ 10. 
1007/ s11121- 022- 01383-3

 16. Magnus P, Irgens LM, Haug K, Nystad W, Skjaerven R, Stolten-
berg C, MoBa Study G (2006) Cohort profile: the Norwegian 
Mother and Child Cohort Study (MoBa). Int J Epidemiol 
35:1146–1150. https:// doi. org/ 10. 1093/ ije/ dyl170

 17. Magnus P, Birke C, Vejrup K, Haugan A, Alsaker E, Daltveit AK 
et al (2016) Cohort profile update: the Norwegian Mother and 
Child Cohort Study (MoBa). Int J Epidemiol 45:382–388. https:// 
doi. org/ 10. 1093/ ije/ dyw029

 18. Overgaard KR, Aase H, Torgersen S, Reichborn-Kjennerud T, 
Oerbeck B, Myhre A, Zeiner P (2014) Continuity in features 
of anxiety and attention deficit/hyperactivity disorder in young 
preschool children. Eur Child Adolesc Psychiatry 23:743–752. 
https:// doi. org/ 10. 1007/ s00787- 014- 0538-7

 19. Overgaard KR, Oerbeck B, Friis S, Biele G, Pripp AH, Aase H, 
Zeiner P (2019) Screening with an ADHD-specific rating scale in 
preschoolers: A cross-cultural comparison of the early childhood 
inventory-4. Psychol Assess 31:985–994. https:// doi. org/ 10. 1037/ 
pas00 00722

 20. Achenbach TM, Rescorla L (2010) Multicultural supplement 
to the manual for the ASEBA preschool forms & profiles: child 
Behavior checklist for ages 1 1/2–5, language development Sur-
vey, caregiver-teacher report form : an integrated system of multi-
informant assessment. ASEBA, Burlington, VT

 21. American Psychiatric Association (APA) (2000) Diagnostic and 
statistical manual of mental disorders: DSM-IV-TR. American 
Psychiatric Association, Washington, DC

 22. Egger HL, Angold A (2004) The Preschool Age Psychiatric 
Assessment (PAPA): a structured parent interview for diagnosing 
psychiatric disorders in preschool children. In: DelCarmen-Wig-
gins R, Carter A (eds) Handbook of infant, toddler, and preschool 
mental health assessment. Oxford University Press, Oxford, pp 
223–243

 23. Hesbacher PT, Rickels K, Morris RJ, Newman H, Rosenfeld H 
(1980) Psychiatric illness in family practice. J Clin Psychiatry 
41:6–10

 24. Strand BH, Dalgard OS, Tambs K, Rognerud M (2003) Measuring 
the mental health status of the Norwegian population: a com-
parison of the instruments SCL-25, SCL-10, SCL-5 and MHI-5 
(SF-36). Nord J Psychiatry 57:113–118. https:// doi. org/ 10. 1080/ 
08039 48031 00009 32

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/1469-7610.00037
https://doi.org/10.1016/S0140-6736(14)61277-0
https://doi.org/10.1016/S0140-6736(14)61277-0
https://doi.org/10.1192/bjp.bp.116.187179
https://doi.org/10.1192/bjp.bp.116.187179
https://doi.org/10.1016/S2215-0366(16)30284-X
https://doi.org/10.1016/S0140-6736(14)61276-9
https://doi.org/10.1016/S0140-6736(14)61276-9
https://doi.org/10.1016/S2468-2667(19)30059-3
https://doi.org/10.1001/jamapediatrics.2020.2910
https://doi.org/10.1001/jamapediatrics.2020.2910
https://doi.org/10.1017/S0954579407070174
https://doi.org/10.1017/S0954579407070174
https://doi.org/10.1371/journal.pone.0033422
https://doi.org/10.1371/journal.pone.0033422
https://doi.org/10.1371/journal.pone.0277175
https://doi.org/10.1186/s12888-017-1463-3
https://doi.org/10.1186/s12888-017-1463-3
https://doi.org/10.1016/j.jad.2023.01.069
https://doi.org/10.1001/archgenpsychiatry.2011.138
https://doi.org/10.1001/archgenpsychiatry.2011.138
https://doi.org/10.1017/S0954579414000029
https://doi.org/10.1017/S0954579414000029
https://doi.org/10.1007/s11121-022-01383-3
https://doi.org/10.1007/s11121-022-01383-3
https://doi.org/10.1093/ije/dyl170
https://doi.org/10.1093/ije/dyw029
https://doi.org/10.1093/ije/dyw029
https://doi.org/10.1007/s00787-014-0538-7
https://doi.org/10.1037/pas0000722
https://doi.org/10.1037/pas0000722
https://doi.org/10.1080/08039480310000932
https://doi.org/10.1080/08039480310000932


 European Child & Adolescent Psychiatry

 25. Tambs K, Røysamb E (2014) Selection of questions to short-form 
versions of original psychometric instruments in MoBa. Nor J 
Epidemiol. https:// doi. org/ 10. 5324/ nje. v24i1-2. 1822

 26. Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E 
et al (2005) The world health organization adult ADHD self-report 
scale (ASRS): a short screening scale for use in the general popu-
lation. Psychol Med 35:245–256. https:// doi. org/ 10. 1017/ s0033 
29170 40028 92

 27. Oerbeck B, Overgaard K, Pripp AH, Aase H, Reichborn-Kjen-
nerud T, Zeiner P (2019) Adult ADHD symptoms and satisfaction 
with life: does age and sex matter? J Atten Disord 23:3–11. https:// 
doi. org/ 10. 1177/ 10870 54715 612257

 28. Kessler RC, Adler LA, Gruber MJ, Sarawate CA, Spencer T, 
Van Brunt DL (2007) Validity of the world health organization 
Adult ADHD self-report scale (ASRS) screener in a representa-
tive sample of health plan members. Int J Methods Psychiatr Res 
16:52–65. https:// doi. org/ 10. 1002/ mpr. 208

 29. Overgaard KR, Oerbeck B, Friis S, Pripp AH, Biele G, Aase H, 
Zeiner P (2018) Attention-deficit/hyperactivity disorder in pre-
schoolers: the accuracy of a short screener. J Am Acad Child 
Adolesc Psychiatry 57:428–435. https:// doi. org/ 10. 1016/j. jaac. 
2018. 03. 008

 30. Gadow KD, Sprafkin J (2002) Child symptom inventory-4: screen-
ing manual. Checkmate Plus, stony brook, NY

 31. Sprafkin J, Gadow KD, Salisbury H, Schneider J, Loney J (2002) 
Further evidence of reliability and validity of the child symptom 
inventory-4: parent checklist in clinically referred boys. J Clin 
Child Adolesc Psychol 31:513–524. https:// doi. org/ 10. 1207/ 
S1537 4424J CCP31 04_ 10

 32. Ask H, Cheesman R, Jami ES, Levey DF, Purves KL, Weber H 
(2021) Genetic contributions to anxiety disorders: where we are 
and where we are heading. Psychol Med 51:2231–2246. https:// 
doi. org/ 10. 1017/ S0033 29172 00054 86

 33. van der Waerden J, Galera C, Larroque B, Saurel-Cubizolles MJ, 
Sutter-Dallay AL, Melchior M, Group EM-CCS (2015) Maternal 
depression trajectories and children’s behavior at age 5 years. J 

Pediatr 166(1440–1448):e1441. https:// doi. org/ 10. 1016/j. jpeds. 
2015. 03. 002

 34. Hartman CA, Larsson H, Vos M, Bellato A, Libutzki B, Solberg 
BS et al (2023) Anxiety, mood, and substance use disorders in 
adult men and women with and without attention-deficit/hyperac-
tivity disorder: a substantive and methodological overview. Neu-
rosci Biobehav Rev 151:105209. https:// doi. org/ 10. 1016/j. neubi 
orev. 2023. 105209

 35. Pingault JB, Barkhuizen W, Wang B, Hannigan LJ, Eilertsen EM, 
Corfield E et al (2023) Genetic nurture versus genetic transmission 
of risk for ADHD traits in the Norwegian mother, father and child 
cohort study. Mol Psychiatry 28:1731–1738. https:// doi. org/ 10. 
1038/ s41380- 022- 01863-6

 36. Murray L, Arteche A, Fearon P, Halligan S, Goodyer I, Cooper 
P (2011) Maternal postnatal depression and the development of 
depression in offspring up to 16 years of age. J Am Acad Child 
Adolesc Psychiatry 50:460–470. https:// doi. org/ 10. 1016/j. jaac. 
2011. 02. 001

 37. Sandanger I, Moum T, Ingebrigtsen G, Dalgard OS, Sorensen T, 
Bruusgaard D (1998) Concordance between symptom screening 
and diagnostic procedure: the Hopkins Symptom Checklist-25 and 
the composite international diagnostic interview i. Soc Psychiatry 
Psychiatr Epidemiol 33:345–354. https:// doi. org/ 10. 1007/ s0012 
70050 064

 38. Glover V (2014) Maternal depression, anxiety and stress during 
pregnancy and child outcome; what needs to be done. Best Pract 
Res Clin Obstet Gynaecol 28:25–35. https:// doi. org/ 10. 1016/j. 
bpobg yn. 2013. 08. 017

 39. Havinga PJ, Maciejewski DF, Hartman CA, Hillegers MHJ, Scho-
evers RA, Penninx B (2021) Prevention programmes for children 
of parents with a mood/anxiety disorder: systematic review of 
existing programmes and meta-analysis of their efficacy. Br J Clin 
Psychol 60:212–251. https:// doi. org/ 10. 1111/ bjc. 12277

https://doi.org/10.5324/nje.v24i1-2.1822
https://doi.org/10.1017/s0033291704002892
https://doi.org/10.1017/s0033291704002892
https://doi.org/10.1177/1087054715612257
https://doi.org/10.1177/1087054715612257
https://doi.org/10.1002/mpr.208
https://doi.org/10.1016/j.jaac.2018.03.008
https://doi.org/10.1016/j.jaac.2018.03.008
https://doi.org/10.1207/S15374424JCCP3104_10
https://doi.org/10.1207/S15374424JCCP3104_10
https://doi.org/10.1017/S0033291720005486
https://doi.org/10.1017/S0033291720005486
https://doi.org/10.1016/j.jpeds.2015.03.002
https://doi.org/10.1016/j.jpeds.2015.03.002
https://doi.org/10.1016/j.neubiorev.2023.105209
https://doi.org/10.1016/j.neubiorev.2023.105209
https://doi.org/10.1038/s41380-022-01863-6
https://doi.org/10.1038/s41380-022-01863-6
https://doi.org/10.1016/j.jaac.2011.02.001
https://doi.org/10.1016/j.jaac.2011.02.001
https://doi.org/10.1007/s001270050064
https://doi.org/10.1007/s001270050064
https://doi.org/10.1016/j.bpobgyn.2013.08.017
https://doi.org/10.1016/j.bpobgyn.2013.08.017
https://doi.org/10.1111/bjc.12277

	Do maternal anxiety and depressive symptoms predict anxiety in children with and without ADHD at 8 years?
	Abstract
	Introduction
	Methods
	Participants

	Measures
	Predictors
	Covariates
	Outcome measures at age 8 years
	Ethics
	Statistics

	Results
	Background results on non-participants

	Discussion
	Strengths and limitations

	Acknowledgements 
	References


