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Abstract

Background

Maternal depression has been linked to adverse
outcomes in the offspring. Existing literature is
mainly based on parental reports, which can be an
unreliable source when the parent has depression.

Aim

To explore if maternal depression was associated
with daily health complaints and low self-
assessed health (SAH] in the offspring.

Design and setting

Participants were 45 727 children from the Danish
National Birth Cohort recruited between 1996
and 2002. At 11-year follow-up, mothers and their
children were invited to complete a questionnaire.
Maternal depression was categorised into: no
depression, first-time treatment, continued
treatment, post-treatment, and relapse.

Method

Binomial regression was used to estimate the
adjusted prevalence proportion ratio (aPPR)

of frequent health complaints and low SAH in
children of mothers with depression compared to
children of mothers without depression.

Results

The prevalence of any daily health complaint was
11.4%, daily somatic complaints 4.1%, daily mental
complaints 8.9%, both daily mental and somatic
complaints 1.5%, and low SAH 5.3%. Children of
mothers with depression (any category) were more
likely to report a daily health complaint: first-time
treatment aPPR 1.35 (95% confidence interval

[Cl] =0.96 to 1.85), continued treatment aPPR 1.59
[95% Cl = 1.37 to 1.85), post-treatment aPPR 1.30
[95% Cl = 1.20to 1.41), and relapse aPPR 1.56

(95% Cl =1.35 to 1.79). Children of mothers with
depression were also more likely to report low SAH:
first-time treatment aPPR 1.58 (95% Cl = 0.99 to
2.54), continued treatment aPPR 1.86 (95% Cl = 151
to 2.28), post-treatment aPPR 1.34 (95% Cl =1.19
to 1.50), and relapse aPPR 1.56 (95% Cl = 1.26 to
1.93). Girls had a higher prevalence of mental and
somatic health complaints and more often reported
low SAH compared to boys.

Conclusion

Treatment of maternal depression was associated
with higher prevalence of daily health complaints
and low SAH in the offspring at age 11 years. The
association was strongest for children of mothers
with continued depression or relapse.

Keywords
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INTRODUCTION

Non-specific health complaints such as
headache, abdominal pain, and back pain
in pre-adolescents are increasing."* In
primary health care, non-specific complaints
account for more than two-thirds of reported
symptoms.® A rate of 40% has been seen
in those aged <10 years,® and an average of
27% of 11-year-olds reported multiple non-
specific health complaints more than once a
week.® A Danish school survey found that 20%
of girls and 16% of boys reported experiencing
at least one daily emotional symptom.”

GPs manage children with non-specific
complaints, as well as parents suffering
from depression. It is important that GPs be
aware of any association between the two.
It might be possible that addressing family
difficulties related to parental depression
could relieve non-specific health complaints
in the offspring. In addition, when a GP sees
a mother with depression, awareness of
possible health complaints in the offspring
might benefit the entire family.

Daily health complaints may reduce
functioning level and result in excessive
school absence® and increase the risk of
somatic and mental illness in adulthood.™"?

Non-specific health complaints have
been linked to lower self-assessed health
(SAH).314 SAH is a subjective measure of
wellbeing, used widely in research in adults,
and is associated with pain, existing diseases,
vitality (that is, feeling energetic and full of
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life), and mortality.”>"” Low SAH is a strong
predictor of disability, increased use of
healthcare services," higher mortality,’® and
medication prescription later in life."” Previous
studies have found poor SAH in adolescence
to be associated with multi-illness in early
adulthood, and mortality.0?"

Parental mental health problems are
closely related to somatic and mental
health complaints and the level of SAH in
the offspring.?? Depression is one of the
most common mental illnesses. One in
10 children are estimated to be exposed
to maternal depression in any given year?
Most existing research is based on parental
reports, which can be unreliable when the
parent has depression,®*® whereas SAH in
pre-adolescents has been found to be reliable
and remains stable over time.'“?% This study
adds results based on pre-adolescents’ own
reports. Recent research has found higher
past and future use of health care in general
practice in pre-adolescents with non-specific
health complaints and low SAH.®'

The aim of this study was to investigate
if treatment for maternal depression
(categorised into first-time, continued, post,
and relapse) is associated with daily health
complaints and low SAH in the offspring.

METHOD
Design, setting, and population
This cohort study included children

participating in the Danish National Birth
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Figure 1. Flow chart.

How this fits in

Non-specific health complaints in pre-
adolescents are correlated to physical and
psychosocial disabilities later in life. Most
studies are based on parental reports, which
can be unreliable when the parent has
depression. This study found that children of
mothers treated for depression had a higher
prevalence of frequent health complaints,
especially children of mothers in continuous
treatment. This study adds useful knowledge
for the daily management of parents with
depression and pre-adolescents with health
complaints in primary health care.

Cohort (DNBCJ, which has been described
in detail elsewhere® In short, pregnant
women were recruited from 1996 to 2002
(n=101 042). The mothers were interviewed
multiple times during pregnancy and
through early childhood. At 11-year follow-
up, the mothers and their children were
invited to fill in a web-based questionnaire.
In the invitation letter, the mothers were
informed that it was preferable that children
filled out the questionnaire themselves and
alone, in order to obtain the most honest
answers. Short audiofiles for every question
and answer were supplied to enable the
participation of children with conditions
such as dyslexia. The DNBC included 92 672
live-born singletons. After exclusion of

\ 4

A\ 4

children or mothers who died, disappeared,
or emigrated before 11-year follow-up
(n=2063], 90 609 children remained eligible
for the 11-year follow-up. The final study
population consisted of 45 727 children with
complete responses to the items described,
and their 43 228 mothers (Figure 1).

Maternal depression

Maternal depression was identified through
records of redeemed antidepressant
prescriptions, and through outpatient
hospital contacts and inpatient hospital
admissions, with depression as the main
diagnosis recorded in accordance with the
International Classification of Diseases, 10th
Revision(ICD-10) (Table 1). Thus, the definition
of depression was based on treatment of
depression, and throughout this research
the term depression describes treatment of
depression. Allinformation was obtained from
the Danish National Prescription Register®®
and the Danish National Patient Register™ for
the period 1995-2015. Defining depression
from register-based information has been
validated elsewhere® A mother was defined
as depressed for 90 days after an outpatient
contact and for 180 days after hospital
admission. To reduce misclassification,
a minimum of two outpatient contacts or
prescriptions within a 6-month period were
required as a criterion for depression. The
authors excluded certain antidepressant
medications used for smoking cessation
and chronic pain management. Depression
duration was calculated from package and
dosage of antidepressant medication in
accordance with recommendations by the
World Health Organization.

To determine maternal depression
status at the time of completion of the
questionnaire at 11-year follow-up,
the authors included information from
registries back to 1995 and categorised
maternal depression status into one of the
following five exposure groups:

e No depression (reference group): a
mother with no events before 11-year
follow-up.

e First-time treatment: after the first event,
the mother was categorised as first-time
treatment for a maximum of 1 year.

e Continued treatment: if the treatment
continued for >1year, the mother was
categorised as continued depression.

e Post-treatment: after cessation of
treatment, the mother was categorised
as post-treatment.

e Relapse treatment: a new event in a
mother in the post-treatment group was
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Table 1. Criteria for exposure and description of exposure

Exposure measures Specifications Duration of depression
Antidepressant ATC codes: Duration based on dosage and
medications NO6ABO3, N0O6ABO4, NOGABOS, package of the second prescription

NO6ABO6, NO6ABOS, NO6AB10, NOAFO1,
NO6AGO2, NO6AX03, NO6AX06, NO6AX1T,

NO6AX16, NO6AX21, NO6AX22

Outpatient contact

Main diagnosis of depression according

90 days following a contact

to a hospital to the ICD-10 classification:

F32.0, F32.1, F32.2, F32.3, F32.8, F32.9,

F33.0, F33.1, F33.2, F33.3, F33.4, F33.8,

F33.9
Admission Main diagnosis of depression according 180 days following an admission
to a hospital to the ICD-10 classification:

F32.0, F32.1, F32.2, F32.3, F32.8, F32.9,
F33.0, F33.1, F33.2, F33.3, F33.4, F33.8,

F33.9

ATC = Anatomical Therapeutic Chemical. ICD- 10 = International Classification of Diseases, 10th Revision.

categorised as relapse for a maximum
of Tyear. If the treatment continued
>1year, a mother was categorised as
continued depression.

Health complaints in the offspring

The first outcome of interest was daily
somatic and mental health complaints.
Somatic health complaints were assessed
by four questions in which the child
reported the frequency of headache,
stomach ache, dizziness, and constipation
during the previous 6 months. Mental
health complaints were assessed by four
questions in which the child reported the
frequency of sadness, irritability or bad
temper, nervousness, and insomnia during
the previous 6 months. For both somatic
and mental complaints, the response
options were: almost every day; more than
once a week; almost every week; more
than once a month; almost every month;
or, rarely or never. As in previous research
on this cohort,*" the outcome was reporting
the presence of daily and almost every day
health complaints. This symptom checklist
has previously been found to have high
reliability and validity.*%

Self-assessed health in the offspring

The second outcome of interest was SAH at
11-year follow-up. In the present study, the
question: "How do you regard your overall
health? was used to assess SAH. The
response options were: very good, good,
fair, and poor. SAH was dichotomised into
‘good’ [very good and good) and ‘low’" (fair
and poor). This measure has been found

to be a reliable and stable measure over a
period of 4 years.™

Covariates
Included covariates were selected a priori
based on previous findings, evidence, and
availability.”"* Information on age and sex
of the child and maternal age was obtained
from the Danish Civil Registration System.®
Information on parity (one, two, or greater
than or equal to three births] was obtained
from the Danish National Patient Register*
Statistics Denmark  (https://www.dst.dk/
en/Statistik) provided information on civil
status of the mother (divorced, married, or
unmarried), maternal education (primary/
lower secondary, upper secondary,
or tertiary) at the year of questionnaire
completion. Paternal depression was
defined similarly to maternal depression,
and the same data sources were used.
Missing values in any of the covariates
were included in the analyses as an
‘unknown’ category. Missing information
on at least one covariate was seen for
approximately 1.3% of the population (both
responders and non-responders). In the
responder population, the percentage of
children with missing values for maternal
covariates was approximately 0.8%.

Statistical methods

All analyses were performed using Stata
(version 15), and the significance level was
set at 5%. The mean age of the children at
the date of questionnaire completion was
11.4 years. Therefore, for non-responders,
the authors used the maternal depression
status at 11.4years to describe their
exposure status. To address this selection
bias, the authors used inverse-probability
weighting (IPW) analysis.¥ A logistic
regression model was built to estimate the
probability of responding for each child by
using the information on all 90 609 cases in
the study base population and all variables
described in covariates and exposures. The
inverse predicted probabilities were used as
weightsinthe [IPWanalysis. Thisweighting of
the responding population aimed to produce
estimates representative of the study
base population. Binomial regression was
used to estimate the adjusted prevalence
proportion ratio (aPPR]) of daily health
complaints and low SAH levels in children
of mothers with depression compared to
children of mothers without depression.®?
Cluster robust variance estimation was
applied at maternal level to accommodate
any dependence due to inclusion of siblings
in the cohort. The association between
maternal depression and various offspring
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outcomes has previously been suggested to
differ between boys and girls." Therefore,
the authors investigated possible effect
modification by stratifying the analyses by
the sex of the child.

RESULTS

Participants

Of the 90 609 children in the study base
population, 48077 (53.1%) children
responded.  Incomplete  responses

concerning health complaints or SAH
were found for 4.9% (Figure 1). Mothers
of responders had higher educational
level, fewer were depressed, and more
were married compared to mothers of
non-responders. Fewer of the responding
children had fathers with depression, more
were girls, and they had fewer older siblings
compared to mothers of non-responders
(data not shown).

Mothers of responding children with
depression had lower educational level,
more were divorced, and fewer were
married compared to mothers without
depression. Children of mothers with
depression more often also had a father
with depression (Table 2).

Main findings
The prevalence of any daily health complaint
was 11.4%, daily somatic complaints 4.1%,

daily mental complaints 8.9%, both mental
and somatic complaints 1.5%, and low SAH
5.3% (Table 3). Girls had higher prevalence
of health complaints and lower SAH than
boys (Figure 2). The most common daily
complaints were, in descending order,
insomnia, irritability, headache, sadness,
stomach ache, nervousness, dizziness, and
constipation.

Maternal depression was associated with
higher aPPR of daily health complaints in
the offspring for all depression categories
(adjusted analyses, Table 3). Children of
mothers categorised with first-time
treatment for maternal depression more
often reported daily somatic complaints
(aPPR 1.49,  95% confidence interval
[CI] =0.80 to 2.76), daily mental complaints
(@PPR 1.45, 95% Cl = 1.00 to 2.09), and both
mental and somatic complaints (aPPR 2.38,
95% Cl=1.06 to 5.35). The aPPR of any
complaint was statistically significantly
higher for children of mothers treated
for continued depression (aPPR 1.59,
95% Cl =137 to 1.85), children of mothers
after cessation of treatment for depression
(aPPR 130, 95% Cl=1.20 to 1.41), and
children of mothers with relapse (aPPR 1.56,
95% Cl =1.35 to 1.79) compared to children
of mothers without depression. Children of
mothers with depression also had higher
aPPR of reporting low SAH for first-time

Table 2. Characteristics of participants in the five exposure groups at the date of questionnaire completion

Mothers with
no depression Post First-time Continued Relapse Total

n(%) 38394 (84.0) 5044 (11.0) 205 (0.4) 969 (2.1) 1115 (2.4) 45727(100.0)
Maternal age, mean SD 422 (4.1) 41.8(4.6) 415(43) 42.0(4.5) 419 (4.6) 422(4.2)
Child age, mean SD 11.4(0.6) 11.4(0.6) 11.5(0.6) 11.4(0.6) 11.5(0.7) 11.4(0.6)
Child sex, n(%)

Boy 18353 (47.8) 2390 (47.4) 95 (46.3) 453 (46.7) 504 (45.2) 21795 (47.7)

Girl 20041 (52.2) 2654 (52.6) 110 (53.7) 516 (53.3) 611 (54.8) 23932(52.3)
Maternal education, n(%)

Primary 1818 (4.7) 481(9.5) 14.(6.8) 93(9.6) 119 (10.7) 2525 (5.5)

Secondary 13791 (35.9) 2057 (40.8) 80(39.0) 394(40.7) 443(39.7) 16 765 (36.7)

Tertiary 22 489 (58.6) 2458 (48.7) 111 (54.1) 471 (48.6) 541 (48.5) 26070 (57.0)

Unknown 296(0.8) 48(1.0) 0(0.0) 11(1.1) 12(1.1) 367(0.8)
Maternal civil status, n(%)

Divorced 3577 (9.3) 919 (18.2) 31(15.1) 179 (18.5) 173 (15.5) 4879 (10.7)

Married 30932 (80.6) 3442 (68.2) 144.(70.2) 679(70.1) 797 (71.5) 35994 (78.7)

Unmarried 3885(10.1) 683(13.5) 30(14.6) 111(11.5) 145(13.0) 4854 (10.6)
Number of older siblings, n(%)

1 18410 (48.0) 2379 (47.2) 101 (49.3) 455 (47.0) 562 (50.4) 21907 (47.9)

2 13992 (36.4) 1843 (36.5) 81(39.5) 360(37.2) 390 (35.0) 16 666 (36.4)

>3 5992 (15.64) 822(16.3) 23(11.2) 154 (15.9) 163 (14.6) 7154 (15.6)
Paternal depression (yes), n(%)? 3704 (9.6) 834 (16.5) 34(16.6) 169 (17.4) 183 (16.4) 4924(10.8)

2 Due to low numbers, paternal depression was aggregated to yes/no in the table. SD = standard deviation.
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Table 3. Adjusted prevalence proportion ratio (aPPR) for reported
daily health complaints and poor/fair self-assessed health in
children of mothers treated for depression compared to children of
mothers not treated for depression®

First-time Continued
treatment treatment Post-treatment
aPPR (95% Cl) aPPR (95% Cl) aPPR (95% Cl) Relapse

Any complaints 1.35(0.96t0 1.89)  1.59 (1.37to 1.85)° 1.30(1.20t0 1.41  1.56(1.35t0 1.79)°
n="5230
Somatic complaints 149(0.80t02.76) 2.01(1.54t02.61)°  1.41(1.22t0 1.63)>  1.39(1.05to 1.86)°
n=1860
Mental complaints 1.45(1.00t02.09) 157(1.33t01.86)  1.27(1.16t0 1.39)  1.67 (1.43to 1.94)°
n=4062
Both complaints 2.38(1.06t05.35)° 2.51(1.68t03.76)° 1.39(1.09t0 1.77)>  1.90(1.26 to 2.87)°
n=692
Low SAH 1.58(0.99 to 2.54) 1.86(1.51to 2.28)° 1.34(1.19t0 150 1.56(1.26t0 1.93)°
n=2412

2Reference group is children of mothers without depression. ®Statistically significant data. All estimates are adjusted

for child age and maternal age, sex of the child, parity (three groups), maternal civil status (three groups). and

education (three groups] at the date of questionnaire completion. Maternal civil status [three groups). education

(three groups), and paternal depression (five groups] was defined by the same criteria as maternal depression at

the date of the questionnaire. aPPR = adjusted prevalence proportion ratio. SAH = self-assessed health.

Figure 2. Prevalence of daily health complaints and low
self-assessed health. SAH = self-assessed health.

treatment (aPPR 1.58, 95% Cl=0.99 to
2.54), continued treatment (aPPR 1.86,
95% Cl=1.51 to 2.28), post-treatment
(@PPR 1.34, 95% Cl=1.19 to 1.50), and
relapse treatment (aPPR 1.56, 95% Cl = 1.26
to 1.93) compared to children of mothers
without depression (Table 3).

Sub-analysis

No statistically significant effect modification
was seen in the sub-analysis stratified on
sex (data not shown).
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DISCUSSION

Summary

This study found that pre-adolescents
of mothers with depression more often
reported daily health complaints and
low SAH compared to pre-adolescents of
mothers without depression. This association
was strongest for children of mothers with
continued depression or relapse, followed
by children of mothers after cessation of
treatment for depression.

Strengths and limitations

This study was based on a large population.
The authors addressed potential sources
of selection bias by applying IPW, which
increased the generalisability of findings. A
strength was that outcomes were based on
self-report from the offspring, as parental
reports on behavioural problems in their
offspring can be overestimated when a parent
is depressed. % The design does not allow
estimation of causal association between
maternal depression and child outcomes.
The register-based design limits the authors’
definition of depression. Mothers treated with
alternative medicine or psychotherapy and
women with no treatment might have been
misclassified as not depressed in this study,
which may have led to an underestimation of
the results. Although the authors included a
number of covariates in their model, residual
confounding cannot be ruled out, which is a
general limitation in observational studies.
Moreover, the authors cannot distinguish
between whether their findings reflect the
child's reaction to maternal depression or the
emergence of inherited mental or somatic
illness in the child.

Comparison to existing literature

In contrast to the present study, most previous
studies were based on maternal reports of
offspring health complaints and psychological
problems. The authors’ findings are in line
with a population-based study, which found
that children of parents with mental health
problems had 43%-74% higher odds of
asthma, abdominal pain, and headache
compared to children of parents without a
history of mental health problems.?> However,
as analyses were conducted on parents
jointly, no detailed results were presented
for mothers. Another study found maternal
depression to be associated with functional
abdominal pain in a youth population with a
mean age of 11.8 years, a population that is
similar to that in the current study.?

Findings from previous studies using
parental reports show strong association
between maternal depression and behavioural
and psychological difficulties in childhood.**#
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Mental health in parents has also been
found to be strongly associated with level of
SAH in the offspring.?? A twin study found
that only concurrent maternal depression
had significant association with behavioural
problems in the offspring.*® In contrast, the
present study found significant associations
between daily health complaints and low SAH
in the offspring and maternal depression
beyond the initial onset of treatment —
offspring of mothers with depression more
often reported daily health complaints, even
when the mother had received treatment for
years or had ended treatment. The authors
would have expected first-time treatment and
relapse to hold the strongest association due
to expected load of depression symptoms in
this group. Surprisingly, the association was
strongest for children of mothers in continued
treatment for depression, suggesting that
having a mother treated for depression for
a long time has high impact on the child.
The present study cannot disentangle the
reasons behind this finding, but it suggests
greater long-term consequences of maternal
depression on the offspring’s subjective
health perception. The children may also
be genetically predisposed, and the health
complaints could be preliminary symptoms of
psychiatric or somatic disease in the children.
Previous research found that children of
mothers with depression had higher risk of
not attending routine childcare,”” but also
higher rates of non-routine contacts to
primary health care in early childhood.”® One
study performed on the same population as
in this study, found higher primary health
care use in children with frequent health
complaints and low SAH .

Implications for practice
Frequent somatic complaints in childhood
warrant concern because research points to

higher risk of physical and mental disabilities
later in Life.?#?537404% Impaired functional
somatic symptoms are correlated with
increased primary healthcare costs.® GPs
could use this knowledge in encounters
with families struggling with depression and
children with frequent health complaints.
Children with persisting unexplained somatic
and mental health complaints are at risk
of receiving suboptimal care and support.®'
When a person has depression or a child
has health complaints the first healthcare
personnel to see them in Denmark is a
GP. GPs manage the treatment of most
people with depression. Furthermore, GPs
are the only healthcare personnel to see a
child continuously from birth to adulthood.
Daily health complaints in children might be
interpreted as an indication of dysfunction
in other areas of life, such as in family
dynamics. Likewise, during management of
a mother with depression, GPs might use
this awareness to discover children with daily
health complaints. These findings suggest
that awareness of not only concurrent, but
any, history of depression may be useful
in managing children with daily health
complaints. A recent Danish study showed
that the vast majority of GPs found it relevant
toaddress children of parents with depression
— 73% of female GPs and 63% of male GPs
dealt with topics such as wellbeing of the
children during consultation with mothers
with depression; around 40% found their
knowledge about potential consequences of
parental depression for the children were
limited and wanted to learn more about this
area.” These new findings point to maternal
depression as an important factor for health
perception and wellbeing in offspring.
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