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Background

Offspring of mothers with depression are at heightened risk
of psychiatric disorder. Many mothers with depression have
comorbid psychopathology. How these co-occurring
problems affect child outcomes has rarely been considered.

Aims

To consider whether the overall burden of co-occurring
psychopathology in mothers with recurrent depression
predicts new-onset psychopathology in offspring.

Method

Mothers with recurrent depression and their adolescent
offspring (9-17 years at baseline) were assessed in 2007 and
on two further occasions up to 2011. Mothers completed
guestionnaires assessing depression severity, anxiety, alcohol
problems and antisocial behaviour. Psychiatric disorder in
offspring was assessed using the Child and Adolescent
Psychiatric Assessment.
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Results

The number of co-occurring problems in mothers

(0, 1 or 2+) predicted new-onset offspring disorder

(odds ratio (OR)=1.80, 95% ClI 1.17-2.77, P=0.007). Rates
varied from 15.7 to 34.8% depending on the number of
co-occurring clinical problems. This remained significant
after controlling for maternal depression severity (OR=1.73,
95% Cl 1.03-2.89, P=0.040).

conclusions

The burden of co-occurring psychopathology among mothers
with recurrent depression indexes increased risk of future
onset of psychiatric disorder for offspring. This knowledge
can be used in targeting preventive measures in children
at high risk of psychiatric disorder.
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Children of mothers with depression are at an increased risk of
developing psychopathology, with a two- to fivefold increase in
risk compared with offspring of mothers without depression."?
However, there is considerable heterogeneity in outcome and it
is important to gain a better understanding about which aspects
of maternal illness are associated with an elevated risk for
offspring,” as this will help better target preventive interventions
to those at greatest risk of developing psychopathology. Features
of depressive illness in mothers (such as severity and chronicity)
explain some of the variation in risk for psychopathology in
offspring.*” However, depression is often accompanied by
additional psychopathology,® of which the most common are
anxiety,” antisocial behaviour'® and substance misuse.'"'? These
comorbid problems have each been associated with increased
impairment in the affected adult, and with more severe depression
symptoms compared with depression alone."*™ An understanding
of the implications of these co-occurring problems in mothers for
psychopathology in their offspring is limited. Importantly, it is not
yet known whether co-occurring psychopathology in mothers with
depression indexes risk of child psychopathology in addition to
severity of maternal depression. If co-occurring psychopathology
in adults with depression is a separate index for a more severe
familial depression phenotype, this would be important in
guiding intervention strategies for high-risk children. Recent
research by McLaughlin et al'® utilised data from the World
Mental Health Surveys, selected to be nationally or regionally
representative, and demonstrated that total number of maternal
disorders (depression, panic disorder, generalised anxiety disorder,
substance dependence and antisocial personality disorder)
increased risk for a psychiatric disorder in offspring. A

See editorial, pp. 84-85, this issue.
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complementary approach is to assess psychopathology in a
high-risk group of mothers with recurrent depression and their
offspring.

We utilised data from a longitudinal study of children of
mothers with recurrent depression. Longitudinal research is
scarce, but particularly informative; it is possible to assess the
impact of maternal depression and additional problems on
offspring psychopathology as it develops. Thus, risk markers for
the onset of psychopathology in offspring can be identified. The
primary aim of the study was to investigate whether the number
of co-occurring clinical problems (anxiety, antisocial behaviour
and harmful drinking) in mothers with recurrent depression
indexed increased risk of new-onset psychopathology in offspring,
and whether any increased risk found was independent of
variation in maternal depression severity. We hypothesised that
comorbid problems in mothers with recurrent depression would
increase the risk of psychopathology in offspring over and above
any association with maternal depression severity.

Method

Participants

Analyses utilised data from the three-wave Early Prediction of
Adolescent Depression (EPAD) study, an observational community
study of the offspring of parents with recurrent depression. Parents
were recruited predominantly from primary care in South Wales,
UK, on the basis of treatment for at least two episodes of
depression (78%); from a previous community study of recurrent
unipolar depression (19%); and from additional sources such as
posters within primary care settings (3%). Participants did not
differ on predictor or outcome variables according to the sampling
method.
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A history of recurrent depression in the parent (two or more
episodes of DSM-IV'” major depression) was confirmed at
interview. Families were excluded if the parent had a diagnosis
of bipolar disorder during screening or at interview, the parent
with clinical depression was not biologically related to the child,
the child did not live at home at baseline, or the child had
moderate to severe intellectual disability (IQ<50). To provide
coverage over the whole of adolescence across the course of the
study, families were selected if children were aged between 9 and
17 years at the first assessment. Where there was more than one
eligible child per household, the youngest child was selected given
the focus on new-onset child psychopathology over adolescence,
and to avoid bias in parental selection of children.

The EPAD study includes 337 parents with recurrent
depression (315 mothers, 22 fathers; age 26-55 years, mean 41.7
years) and their children (197 females, 140 males; age 9-17 years,
mean 12.4 years). Inclusion criteria and retention to follow-up for
the present analyses are summarised in Fig. 1. Given the small
number of fathers with depression participating in the study,
analyses were conducted with mothers only (n=315). Preliminary
analyses identified 73 children (23%) with a disorder at baseline
(Table 1). This represents a rate in excess of that found in the
general population (11.5% for ages 11-16)."® The focus in the
present paper was on the prediction of ‘new-onset’ offspring
disorders over the course of the study. Analyses were therefore
restricted to the subsample of children without a psychiatric
disorder at baseline (n=242/315).

Psychopathology in offspring of mothers with psychopathology and depression

Seventeen further families were excluded due to incomplete
data on baseline mother psychopathology and two families were
excluded where the affected parent was diagnosed with bipolar
disorder by follow-up. Of the eligible baseline sample (n=223),
219 (98.2%) families participated in the first follow-up assessment
approximately 16 months later (s.d.=2.69). A second follow-up
was conducted a further 12 months later (s.d.=1.56); here 214/
223 (96.0%) families participated. Only two families declined to
participate at both follow-up assessments, with a further 12
families having incomplete data. Therefore complete data was
available on child outcomes for 209/223 (93.7%) families.

Families with missing data at either of the follow-ups (n=14)
were compared on key variables with those with complete data
(n=209). There were no differences in terms of parent and child
age and gender, parental depression age at onset and past
impairment, or number of co-occurring problems. Missing data
at follow-up were however associated with higher baseline
maternal depression severity (Beck Depression Inventory, BDI)"’
and with longer duration of previous depressive episodes (online
Table DSI1).

Procedure

The majority of assessments were conducted in the family home
(99.6%), with parents and children assessed by different inter-
viewers. Parents and children were given a description of the
study and provided written informed consent or written assent
(if under 16 years of age). Assessments lasted approximately 3 h

Sample at baseline: 337 families
315 mothers and 22 fathers (aged 26-55 years, mean age 42 years)
and their offspring, 140 males and 197 females
(aged 9-17 years, mean age 12 years)

Exclusions (n=114)

Fathers with depression
(n=22)

Baseline disorder

in offspring (n=73)
Incomplete data on

\ 4

\4

affected mother
n=17)

Eligible sample at baseline with complete data
223 mothers mean maternal age 41.4 years (range 26-55),
and their offspring 91 males and 132 females
(age 9-16 years, mean age 12 years)

Diagnosis of bipolar
disorder in affected
parent after first
assessment (n=2)

A4

A4

Wave 2 assessment
Retention 98.2% (n=219)

(Declined wave 2: |4

Wave 3 assessment
(n=214) Retention 96.0%
(Declined wave 3:

n=9/223)

A\ 4

n=4/223) Complete data on Complete data on
child outcomes child outcomes
available on available on
198/223 (88.8%) 197/223 (88.3%)
Exclusions at either v v

assessment (n=14)

Declined both
assessments (n=2)

A

Assessment at either follow-up
Data available for child outcome
93.7% (n=209/223)

Incomplete data at
both assessments
(n=12)

Flow chart showing retention at each assessment in the current study.
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Table 1 Baseline rates of disorder in offspring of mothers with depression, and new onset of any psychiatric disorder at each follow-up

n (%)

Disorder Baseline (n=315) New-onset wave 2 (n=198) New-onset wave 3 (n=197)
Any disorder 73 (23.2) 33 (16.7) 11 (5.6)
Depressive disorder 15 (4.8) 11 (5.6) 3(1.5)

Anxiety disorder 34 (10.8) 20 (10.1) 8 (4.1)

Disruptive behaviour disorder 22 (7.0) 12 (6.1) 6 (3.0)

Bipolar spectrum disorder 1(0.3) 0 0
Attention-deficit hyperactivity disorder 20 (6.3) 0 0

Eating disorder 3(1.0) 0 0

and participants were compensated for their time. Interviewers
were aware that all parents had a history of recurrent depression
but were masked to any additional clinical problems in parent
and child psychopathology. Interviewers were trained psychology
graduates supervised weekly by psychiatrists. Ethical approval was
provided by the multi-regional ethics committee.

Measures
Maternal depression

A semi-structured interview, the Schedules for Clinical Assessment
in Neuropsychiatry,”® was used to establish the presence of DSM-
IV major depression over the preceding month. In total 21% (47/
223) of mothers met criteria for a major depressive episode at
baseline. Mothers completed the BDI' to assess severity of
symptoms of baseline depression. The BDI is a 21-item question-
naire with each item scored 0-3 according to severity of symptoms
that day, with a maximum score of 63. A total depression severity
score was calculated (range 0-49, mean 15.48, s.d.=10.64,
a=0.91).

At the baseline assessment mothers also provided information
on the clinical features of their past depressive episodes. A detailed
description is provided by Mars et al.” Briefly, mothers provided
information about age at first episode of depression, number
of episodes, and duration of each episode. They also rated
impairment during worst and second-worst depressive episodes
using the Global Assessment of Functioning scale?® according to
functioning in psychosocial, occupational and relationships
domains, with scores ranging from 0 to 100 (lower scores
indicating greater impairment).

Maternal anxiety

Maternal anxiety was assessed using the Hospital Anxiety and
Depression Scale (HADS) anxiety subscale.’! Seven items were
scored from 0 to 3 according to severity of anxiety symptoms over
the preceding week. A total anxiety symptom score was calculated
(00=0.82). A dichotomous variable was created using the previously
validated cut-off score of 11 or more, indicative of clinically
significant anxiety.>'

Maternal antisocial behaviour

Mothers reported on their own current antisocial behaviour using
33 items of the 34-item Adult Self Report (ASR) questionnaire,*
with items coded 0 (absent), 1 (somewhat/sometimes true) or 2
(very true). The item ‘T have never been arrested’ was excluded
as this item referred to lifetime behaviour. A total antisocial
behaviour score was calculated (observed range 0-23, a=0.75).
A dichotomous variable was created using a cut-off of 1 standard
deviation above the sample mean (>13) as indicative of
significant antisocial behaviour symptoms as there is no
established cut-off point for this scale.
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Maternal alcohol use

Alcohol use was measured using the widely used and well-
validated Alcohol Use Disorders Identification Test (AUDIT),* a
10-item questionnaire assessing harmful drinking within the past
year. Each item is scored 0—4 and a total AUDIT score was calcu-
lated (observed range 0-25, o=0.78). Harmful drinking was
coded according to established criteria for women of a score of
13 or greater.23

Number of maternal co-occurring clinical problems at baseline

An index of ‘co-occurring problems’ was created to tap the
breadth of co-occurring psychopathology currently experienced
by mothers with recurrent depression. The number of problems
(anxiety, antisocial behaviour and harmful drinking) that reached
the thresholds outlined above were summed, leading to a
maximum of three possible concurrent problems in addition to
recurrent depression. At baseline 59.6% mothers (n=133/223)
reported no concurrent problem, 28.7% (n=64) mothers
reported one concurrent problem, 10.8% (n=24) reported two
concurrent problems and 0.9% mothers (n=2) reported three
concurrent problems. Analyses compared those with recurrent
depression only, one additional clinical problem or multiple
additional problems (two or three additional clinical problems;
11.7%, n=26).

Child psychopathology at follow-up

Child psychiatric disorder was assessed using parent and child
versions of the Child and Adolescent Psychiatric Assessment
(CAPA),** a semi-structured research diagnostic interview
providing a detailed assessment of child psychopathology over
the preceding 3 months. The study considered DSM-IV diagnoses
of depressive disorders (major depressive disorder, dysthymia,
depression not otherwise specified (NOS) and adjustment
disorder), anxiety disorders (generalised anxiety disorder,
separation anxiety, social phobia, panic disorder, agoraphobia
and obsessive—compulsive disorder), disruptive behaviour
disorders (oppositional defiant disorder, conduct disorder and
disruptive behaviour NOS) and attention-deficit hyperactivity
disorder (ADHD). Eating disorders, cyclothymia and bipolar
disorder were also assessed. Interrater reliabilities for child
disorder were excellent (average k=0.92). Case notes on
individuals reaching diagnostic criteria and subthreshold cases
were reviewed by two consultant child psychiatrists and DSM-IV
diagnoses were agreed by consensus. A disorder was considered
to be present if a diagnosis was made by either the mother or child
interview.”> New-onset cases were defined where children received
a DSM-IV psychiatric diagnosis at either of the two follow-ups,
but not at baseline.
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Household demographics

Family poverty and maternal education were assessed by parental
self-report questionnaire, and family type (single or two-parent)
was assessed at interview. Mothers rated their family’s financial
situation on a five-point scale from ‘living comfortably’ to ‘finding
it very difficult to make ends meet. This was dichotomised to
identify families ‘finding it difficult’ or ‘finding it very difficult’
to make ends meet.

Analysis

Preliminary linear regression analyses assessed whether maternal
depression severity (BDI score) was associated with the number
of maternal comorbid clinical problems at baseline.

Primary aim

Binary logistic regression analyses tested the prospective association
between number of co-occurring problems and new-onset child
disorder at follow-up. Analyses were repeated controlling for
mother depression severity (BDI) at baseline. Results are described
as odds ratios (ORs) with 95% confidence intervals. Odds ratios
represent the average increase in risk across each step of the
three-level predictor (0, 1, 2+ co-occurring problems).

Sensitivity analyses

Additional sensitivity analyses examined the robustness of
findings.

(a) Social adversity may be an important confounding factor.
Regression analyses considered whether family financial
difficulty was associated with maternal depression severity,
the number of co-occurring psychopathology and child
new-onset disorder.

(b) We tested whether past course and severity of parents’
depressive illness might act as additional confounders of the
relationship between co-occurring parent psychopathology
and child new-onset disorder over and above any effect of
baseline parent depression severity. Analyses assessed
associations between several maternal depression features
(age at onset, average episode duration, average impairment)
and (i) the number of maternal co-occurring problems at
baseline (0, 1, 2+), and (ii) new-onset child disorder, in
each case controlling for baseline maternal depression severity.

The CAPA uses a 3-month time frame and therefore some
episodes of illness may have been missed. This may be a
particular concern in relation to depression given its episodic
course. For example, some children may have experienced an
episode of depression at some point between assessments but
not in the 3 months prior to interview. We may also have
incorrectly classified some children as having a new-onset
disorder if we had missed episodes of depression prior to
baseline. The retrospective DSM-IV depression symptom
checklists carried out at each interview allowed us to address
these possibilities. Two children who we had not classified as
having new-onset disorder reported significant depression
symptoms (5+) after baseline but not at interview at either
follow-up. Conversely, five children who had been classified
as having a new-onset disorder had in fact reported significant
symptoms of depression (5+) prior to baseline. Analyses were
repeated (i) excluding the five children with possible
depression prior to baseline and (ii) including the two
additional offspring with possible new-onset depression. As
noted later, results were unchanged.

—
(g)
~
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All analyses included child (baseline) age and gender as
covariates. Analyses were conducted using Stata version 10 for
Windows using multiple imputation (multivariate imputation
by chained equations (MICE) procedure with 10 imputed data-
sets*®) to account for incomplete data at follow-up for a small
number of individuals. For clarity and ease of interpretation,
non-imputed numbers and percentages are presented. A P<0.05
was used as the established significance level.

Results

Co-occurring psychopathology in mothers
with recurrent depression

Table 2 shows characteristics of psychopathology in mothers at
baseline and sample demographics. In total 40% of this sample
of mothers with recurrent depressive disorder also had significant
other problems — anxiety, antisocial behaviour and/or harmful
drinking.

The number of co-occurring clinical problems in the mothers
was associated with maternal depression severity as measured by
the BDI at baseline (B=0.86, b=9.38, 95% CI 7.82-10.97,
P<0.001). On average, each additional co-occurring clinical
problem was associated with a 9.4-point increase in BDI score
at baseline.

New-onset offspring psychiatric disorder

Among children free of disorder at baseline, 21.1% (44/209)
experienced new-onset disorders across the follow-up period.
These included 14 depressive disorders, 28 anxiety disorders
(excluding specific phobia), 18 disruptive behaviour disorders
and 3 adjustment disorders. Rates of new-onset disorder by age
and gender are summarised in Table 3.

Does the number of co-occurring problems in
mothers predict new-onset disorder in offspring?

Figure 2 shows that at follow-up, rates of new-onset disorder in
offspring increased according to the number of additional clinical

Table 2 Parent demographics and clinical profile at

baseline assessment?

Characteristic
Sample n (mothers) 223°
Parent age, years: mean (s.d.) 41.42 (5.56)
Financial hardship, n (%) 59 (26.6)
University degree, n (%) 68 (30.8)
Single-parent family, n (%) 58 (26.0)
Current depression severity, n (%)
Minimal (BDI score 0-9) 71(32.1)
Mild (BDI score 10-18) 80 (36.2)
Moderate (BDI score 19-29) 43 (19.5)
Severe (BDI score 30-63) 27 (12.2)
Co-occurring maternal clinical problems,© n (%)
Anxiety problems (HADS >11) 71 (31.8)
Antisocial behaviour (ASR >+1 s.d.) 31 (14.0)
Harmful drinking (AUDIT >13) 16 (7.2)
Co-occurring maternal clinical problems,© n (%)
0 133 (59.6)
1 64 (28.7)
2+ 26 (11.7)
BDI, Beck Depression Inventory; HADS, Hospital Anxiety and Depression Scale; ASR,
Adult Self Report; AUDIT, Alcohol Use Disorders Identification Test.
a. Some numbers may vary owing to missing data.
b. Excluding families where the child had a diagnosis at baseline.
¢. All mothers had a diagnosis of recurrent major depression.
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Table 3 New-onset disorder by child age and gender at baseline in offspring of mothers with depression

Total Females Males
Offspring age at baseline, years n/N % n/N % n/N %
9-11 11/80 13.8 8/49 16.3 3/31 9.7
12-14 26/95 27.4 16/53 30.2 10/42 23.8
15-16 7/34 20.6 4/21 19.0 3/13 23.1
Total 44/209 211 28/123 22.8 16/86 18.6

problems in mothers and varied from 15.7 to 34.8% (no clinical
problems v. 2+ clinical problems).

The number of additional clinical problems in the mother (0,
1, 24) was associated with new-onset offspring disorder
(OR=1.80, 95% CI 1.17-2.77, P=0.007). This association
remained after adjusting for baseline maternal depression severity
(OR=1.73, 95% CI 1.03-2.89, P=0.040). The majority of new-
onset cases of disorder (54.5%, 24/44) occurred in children whose
mothers reported at least one comorbid problem (8/14 depressive
disorder; 14/28 anxiety disorder, 12/18 disruptive behaviour
disorder). Small sample sizes precluded separate testing for
association between mothers’ additional clinical problems and
each child diagnostic group.

Sensitivity analyses

(a) Over a quarter of mothers described themselves as having
financial difficulties. Those in financial difficulties reported
higher depression severity (3=0.28, b=6.64, 95% CI 3.56—
9.72, P<0.001) and increased co-occurring psychopathology
(B=0.15, b=0.24, 95% CI 0.03-0.44, P=0.026). However,
financial hardship did not significantly predict new-onset
disorder in offspring after adjusting for baseline severity
(OR=0.94, 95% CI 0.43-2.07, P=10.875).

(b) We tested severity and course of parents’ depressive illness
prior to baseline as additional potential confounders.
Number of co-occurring problems (0, 1, 2+) in mothers
with recurrent depression was associated with a younger age
at depression onset (but not longer episode duration or
greater impairment) when accounting for baseline maternal
depression severity (results available from the authors on
request). However, maternal age at onset of depressive
disorder did not significantly predict new-onset disorder in
offspring (OR=0.96, 95% CI 0.92-1.00, P=0.071, adjusting
for baseline severity).

40
35
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25

Offspring with new-onset disorders, %
N
o
|

0 1 2+
Maternal comorbid problems, n

Fig. 2 Rates of new-onset child psychiatric disorder across

follow-up by maternal co-occurring psychopathology.
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(c) Five children reported possible depression prior to the base-
line assessment (five or more symptoms of depression).
After excluding these individuals from analyses primary
findings were unchanged; parent co-occurring problems
remained significantly associated with future disorder in
offspring after adjusting for maternal depression severity
(OR=2.37, 95% CI 1.23-4.57, P=0.010). Two additional
children reported possible depression between baseline and
follow-up assessments. Including these two children as
having new-onset disorder also made no difference to the
findings (OR=1.87, 95% CI 1.05-3.32, P=0.033).

Discussion

It is well-established that offspring of mothers with depression
are at elevated risk of developing depression and other psychiatric
disorders. It is less clear how far risk for offspring psychopathology
reflects the presence of co-occurring maternal psychiatric problems
such as anxiety, antisocial behaviour or problem drinking. The
current study utilised a longitudinal high-risk sample of offspring
of mothers with recurrent depression and considered prospective
associations between additional parent clinical problems (anxiety,
antisocial behaviour and harmful drinking) and new-onset
offspring psychiatric disorder.

Co-occurring psychopathology in mothers was common and
was associated with increased severity of adults’ own depression
symptoms, consistent with previous research.'*'>*” Co-occurring
psychopathology in mothers was a strong predictor of future
disorders in offspring; in this sample more than half of new-onset
disorders in offspring occurred for the subgroup of mothers with
depression with other clinical problems. This association
remained even when mothers’ baseline depression severity was
controlled for.

Age at onset, chronicity and past severity of parent depression
have been found to be associated with child outcomes in this
sample’ and previous studies.® We therefore considered whether
these other characteristics of maternal depression accounted for
the increased risk for offspring psychopathology among mothers
with co-occurring psychopathology. Age at onset was associated
with maternal co-occurring psychopathology, but age at onset did
not account for the association between maternal co-occurring
psychopathology and the increased risk for offspring new-onset
psychopathology. Similarly, differences in reported financial
hardship also failed to account for this association.

One possible mechanism is that depression occurring with
additional clinical problems indexes higher genetic loading. There
is evidence of a shared genetic liability between depression and
anxiety, and to a lesser extent depression and alcohol misuse,
and depression and antisocial behaviour.”*° Additional clinical
problems in the mother may also have detrimental environmentally
mediated effects on children’s mental health, for example, through
impaired parenting. Previous research has shown that parent
depression is associated with impairments in parenting that
may, in part, mediate the effect of maternal depression on child
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outcome,”’ although findings are not entirely consistent with
other studies suggesting that this link might represent passive
gene—environment correlation.”® Additional clinical problems
in parents with depression are associated with increased
impairment,”®™ and this increased impairment may well
manifest itself in different ways that have a negative impact on
the offspring. There is some evidence that recurrent maternal
depression accompanied by other psychopathology is associated
with less optimal parenting compared with depression alone, at
least in mothers of infants.>® Antisocial behaviour with depression
in mothers has also been found to be associated with less warmth
and more hostility compared with mothers with depression
alone.** How other clinical problems affect parenting is not clearly
understood. Future research should consider the mechanisms that
may account for the association between comorbid clinical
problems in parents with recurrent depression and child
psychopathology as this has important implications for
prevention and intervention. Intervention studies that target
co-occurring mental health problems in parents as well as the
treatment of depression would help to identify whether this results
in benefits to offspring as well as parents.

Strengths

A major strength of the current study is the use of longitudinal
data with excellent retention to assess the development of
psychopathology in high-risk offspring over time, and thus
identify risk markers that are associated with the onset of
psychopathology in adolescent offspring. To our knowledge, no
previous study has assessed the cumulative burden of clinical
problems in mothers with recurrent depression, and the impact
on child disorder over time.

Limitations

This study should be considered in light of several limitations.

First, the CAPA assesses offspring psychopathology in the
preceding 3 months. We were unable to comprehensively assess
lifetime diagnoses for the offspring and thus any diagnoses prior
to the baseline assessment, or between baseline and follow-up that
subsequently remitted, may have been missed. This may be a
particular concern in relation to depression given its episodic
course. Additional sensitivity tests did show that findings were
unchanged when we excluded a small number of children who
at baseline reported high levels of prior depression symptoms or
when we included two additional children as having new-onset
disorder based on retrospective reports of symptoms at follow-up.

Second, a wide age range of children were included in the
study. Not all had passed fully through the period of risk for onset
of depression and other disorders, and may go on to develop
problems in the future. The study may thus represent an under-
estimate of the intergenerational risk for psychopathology in this
population.

Third, only two follow-up assessments were conducted and
this combined with variation in follow-up intervals meant it was
not feasible to undertake more sophisticated methods such as
survival analysis.

Fourth, given the already significant burden of interview
assessments, it was only possible to assess maternal anxiety,
antisocial behaviour and alcohol misuse using questionnaires
rather than diagnostic interviews. Again, it seems likely that
findings are somewhat conservative, as co-occurring disorders
meeting stringent diagnostic criteria would be expected to be
even more strongly associated with offspring disorder. However,
self-report measures of mental health are commonly used in
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primary care and thus the findings of this study are relevant to
the contexts where most adults with depression are assessed and
treated. The current study did not assess maternal drug misuse,

another common co-occurring problem in adults with
depression.'?
Fifth, co-occurring psychopathology in mothers was

independently associated with concurrent depression severity (as
measured by the BDI) and an earlier age at depression onset.
Analyses suggest that these factors do not account for the observed
differences in risk for offspring. However, despite these controls it
remains possible that the study has not fully accounted for
residual variation in parental depression illness course, severity
and impairment.

Sixth, the EPAD study consists predominantly of mothers with
depression and we were unable to consider whether or not
findings extended to offspring of fathers with depression; patterns
of co-occurring psychopathology are likely to differ by parent
gender. Evidence has highlighted the importance of considering
paternal depression as a risk for offspring psychopathology in
its own right.”> A related point is that where one parent has
depression, psychopathology in the co-parent may further
increase risk to offspring.”® Alternatively, if the co-parent presents
with no psychopathology this may act as a protective factor for
offspring.”’

Finally, many of the children in the current study developed
psychiatric disorders other than depression; notably anxiety and
disruptive behaviour disorders. It was not possible to delineate
and compare risk for specific new-onset disorder types in this study.
Further research should consider whether specific co-occurring
problems in mothers with recurrent depression can help explain
this heterogeneity in risk in offspring. Future research should also
consider whether findings are the same or different for children of
fathers with depression, the role of the co-parent, as well as
address possible mechanisms involved in the link between parent
and child psychopathology.

Clinical implications

Intervention studies suggest that effective treatment of parental
depression can reduce child symptomotology.®® The current
findings highlight the importance of clinicians also recognising
additional psychopathology in mothers with depression, as their
offspring are at especially high risk of developing psychopathology.
These families should be prioritised for prevention and early
intervention.>
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