®

CrossMark

Journal of
Clinical
Epidemiology

ELSEVIER

Journal of Clinical Epidemiology 68 (2015) 928—938

Parental depression and child well-being: young children’s self-reports
helped addressing biases in parent reports

Ank P. Ringoot™”, Henning Tiemeier”““*, Vincent W.V. Jaddoe™*, Pety So"",
Albert Hofman®, Frank C. Verhulst”, Pauline W. Jansen®"¢

“The Generation R Study Group, Erasmus University Medical Center, PO Box 2040, 3000 CA Rotterdam, The Netherlands
*Department of Child and Adolescent Psychiatry/Psychology, Erasmus University Medical Center, PO Box 2060, room KP-2822, 3000 CB Rotterdam,
The Netherlands
“Department of Psychiatry, Erasmus University Medical Center, PO Box 2040, 3000 CA Rotterdam, The Netherlands
dDepartmem of Epidemiology, Erasmus University Medical Center, PO Box 2040, 3000 CA Rotterdam, The Netherlands
®Department of Pediatrics, Erasmus University Medical Center, PO Box 2060, 3000 CB Rotterdam, The Netherlands
"Department of Child and Adolescent Psychiatry, Riagg Rijnmond, PO Box 711, 3000 AS Rotterdam, The Netherlands
EInstitute of Psychology, Faculty of Social Sciences, Erasmus University Rotterdam, Woudestein, T13-01, PO Box 1738, 3000 DR Rotterdam, The Netherlands

Accepted 18 March 2015; Published online 25 March 2015

Abstract

Objectives: Effects of maternal and paternal depression on child development are typically evaluated using parental reports of child
problems. Yet, parental reports may be biased.

Methods: In a population-based cohort, parents reported lifetime depression (N = 3,178) and depressive symptoms (N = 3,131). Child
emotional and behavioral problems were assessed at age 6 years by child self-report using the Berkeley Puppet Interview, by mother report
using the Child Behavior Checklist (CBCL), and at age 3 years by father and mother reported CBCLs.

Results: Both maternal and paternal depression was associated with more child problems. Associations were of similar strength
if child problems were obtained by self-reports. However, if parents reported about their own depression or depressive symptoms
and about their child’s problems, estimates were generally stronger for associations with the reporting parent’s depression as the
determinant. For instance, if mothers reported child emotional problems, associations were stronger for maternal (B = 0.27; 95%
confidence interval (CI) = 0.19, 0.35) than for paternal lifetime depression (B = 0.12; 95% CI = 0.02, 0.21; P-value for
difference = 0.02).

Conclusion: Depression of mothers and fathers affects young children’s well-being. However, if parents reported about their own
depression and about child problems, associations were inflated. To accurately estimate effects of parental depression, multiple-source data

including young children’s perspectives must be considered. © 2015 Elsevier Inc. All rights reserved.
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1. Introduction

Parental depression places children at risk for a range of
adverse outcomes including substance dependence, social
problems, and poor physical health later in life [1,2].
Although the risk that maternal depression poses for off-
spring’s unhealthy development has often been studied
[3], the effect of paternal depression has only recently
received more attention [4]. As fathers not only pass on
their genes, but are increasingly involved in care-giving ac-
tivities [5], it is important to examine the impact of both
maternal and paternal depression on children’s develop-
ment. This is particularly important in early childhood, as
the first years of life are critical for the cognitive, physical,
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What is new?

Key findings

e If parents report both about their depression and
their child’s problems, this will likely bias
observed associations. To further accurate assess-
ment of the effects of parental depression on child
problem behavior, additional informants next to the
parents are needed.

What this adds to what was known?

e Parental depression places children at risk for
adverse outcomes. Yet, evidence of the specific ef-
fect of paternal as compared with maternal depres-
sion on young children’s well-being is relatively
scarce and mainly based on parental reports of
child problems, although reports of parents may
be biased.

e We used depression data from a large population-
based cohort and obtained maternal, paternal, and
young child self-reported information of children’s
problem behavior.

e This study showed that maternal and paternal
depression similarly affected young children’s
well-being. However, if parents reported on both
their own depression and on child problems, asso-
ciations were inflated, suggesting that shared-
method variance influenced findings.

What is the implication and what should change

now?

e Results highlight that future studies of parental
depression would benefit from considering addi-
tional information to parents’ perspectives. Young
children’s self-reports can help address potential
bias in parent reports.

and emotional development of children. Children rely
heavily on their parents in the preschool period, as they
are children’s primary environment.

Evidence of the specific impact of fathers’ depression
compared with mothers’ depression is relatively scarce.
Moreover, our knowledge about the effect of maternal
and paternal depression on offspring development in early
life is mainly based on parent—mostly mother—reports
of child problems [6—10]. This potentially limits conclu-
sions of such studies: if the same source is used to provide
information on both determinant and outcome, associations
may be inflated due to shared-method variance [11]. In the
case that the same informant reports both on the determi-
nant and the outcome, some portion of the variance be-
tween the determinant and the outcome is likely to be

shared as result of specific characteristics of the informant
(eg, the informants’ perspective on the world, test taking at-
titudes) rather than as a result of the construct of interest
[12]. Moreover, depressed parents may overestimate their
children’s problems [13].

Only a few studies on the impact of maternal and
paternal depression complemented parent reports of young
children’s problems with information from other sources,
like teachers [14—16]. However, these studies generally
used mean scores or generated combined diagnoses, thus
diagnosing a problem if it was present according to either
one of the informants. As a result, bias by parental report
could not be ruled out.

In current literature, one potential source of informa-
tion is largely ignored: the child’s own perspective on
his or her problems. To the best of our knowledge, child
report has not been used as a source when examining
the association between parental depression and young
children’s problem behavior. The offspring’s perspective
on well-being has only been considered in studies assess-
ing the effect of parental psychopathology among adoles-
cents. Interestingly, some of these studies showed that
fathers’ depressive symptoms during the adolescent
period were more strongly associated with emotional
and behavioral problems than mothers’ depressive symp-
toms [17,18]. In contrast, weaker associations of paternal
rather than maternal perinatal depression with adolescent
self-reported outcomes have been observed [19], suggest-
ing that early in life the impact of maternal depression
may be larger [1].

Unfortunately, similar studies using young children’s
own reports of their problems to compare the impact of
maternal and paternal depression are not available. Obtain-
ing self-reports of problems in children under the age of
8 years has been considered challenging given the relative
lack of appropriate instruments. However, studies have
shown that by using an age-appropriate method, 5- to
7-year old children from diverse sociodemographical back-
grounds can provide valuable information on their prob-
lems [20—23].

The present study compared the association of
paternal and maternal depression with emotional and
behavioral problems of 3- to 6-year-old children using
father, mother, and self-reports of child problems. We hy-
pothesize that by using information about child problem
behavior from more than one informant, a more accurate
picture of the effect of parental depression is obtained
than by relying on mother or father reports of child prob-
lems only. Given results from previous studies [1], we
also hypothesized that fathers’ depression has an adverse
but smaller effect on child problems than mothers’
depression. To examine consistency of associations
throughout different phases in young children’s develop-
ment, we studied lifetime depression before childbirth
and parental depressive symptoms when the child was
3 years of age.
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2. Methods
2.1. Design and study population

This study was performed within Generation R, a
population-based prospective cohort from fetal life onward
in Rotterdam, the Netherlands [24]. The study was
approved by the Medical Ethics Committee at Erasmus
University Medical Center Rotterdam. Written informed
consent was obtained from all caregivers.

The analyses for this study were performed in two sub-
samples from the Generation R Study. The first subsample
was defined by families with complete information on
maternal and paternal lifetime depression, assessed prena-
tally (n = 4,545). Analyses were performed using mother
and father reported child outcomes at age 3 years and using
mother and child self-reported outcomes at age 6 years. Of
the 4,545 participants with maternal and paternal prenatally
assessed lifetime depression data, 3,582 participants had
outcome data at either age 3 or 6 years. Of these, 2,573 par-
ticipants had data on mother and father reported child out-
comes at age 3 years, and 3,178 participants had data on
mother and child reported child outcomes at age 6 years
(flowchart in Supplementary Material, Fig. S1 at www.
jclinepi.com). The second subsample was defined by the
availability of maternal and paternal reports of depressive
symptoms, assessed at child age 3 years (n = 3,718).
Again, analyses were performed with child outcomes at
child age 3 years and child age 6 years. Of the 3,718 par-
ticipants with maternal and paternal depressive symptom
data assessed at child age 3 years, 3,660 participants had
data on mother and father reported child outcomes at
age 3 years, and 3,131 participants had data on mother
and child reported child outcomes at age 6 years
(Supplementary Material, Fig. S2 at www.jclinepi.com).

The overlap between the two subsamples was 2,091 (ie,
all determinants and outcome data at age 6 years), thus
1,087 participants were included in the first but not in the
second subsample. These participants were of more disad-
vantaged socioeconomic background (see nonresponse
analyses).

2.1.1. Nonresponse analyses

Two nonresponse analyses were performed. The first
compares participants included in both subsamples
(n = 2,091) with participants in either one of the two sub-
samples (n = 1,087). The second is a loss to follow-up
analysis, comparing participants included in the analyses
of prenatal depression and child outcomes at age 6 years
(n = 3,178) with participants who had baseline data but
were lost to follow-up [n = 1,367 (4,545—3,178)].

The first nonresponse analysis indicated that participants
included in just one of the two subsamples (n = 1,087) had
more often younger mothers [M; = 29.7; standard devia-
tion (SD); = 49; M, = 318, SD, = 3.9
1(1,824) = —11.95; P < 0.001], were more often of non-

Western origin (35% non-Western vs. 13% non-Western;
x*(1) = 209; P < 0.001), came from families with a lower
(<2,000 € net monthly) household income (38% vs. 15%;
x?(1) = 185; P < 0.001), and a lower level (primary or
secondary) of parental education (maternal: 59% vs. 33%;
x’(1) = 192; P < 0.001; paternal: 60% vs. 37%;
x*(1) = 150; P < 0.001), than participants included in
both subsamples (n = 2,091).

The second analysis of nonresponse indicated that par-
ticipants who were lost to follow-up (n = 1,367) had more
often younger mothers (M; = 29.1; SD, = 5.2; M, = 31.1;
SD, = 4.4; 1(2,239) = —12.46; P < 0.001), were more
often of non-Western origin (32% non-Western vs. 20%
non-Western; X2(l) = 72; P < 0.001), came from families
with a lower (<2,000 € net monthly) household income
(38% vs. 22%; xz(l) = 106; P < 0.001), and a lower level
(primary or secondary) of parental education (maternal:
57% vs. 42%:; xz(l) = 80; P < 0.001; paternal: 57% vs.
45%; Xz(l) = 54; P < 0.001), than participants included
in the analyses (n = 3,178).

2.2. Parental depression

Lifetime depression was assessed before childbirth at
20 weeks of pregnancy using self-report questionnaires
filled out by mothers and fathers separately. At the time
of responding, 94.4% of the parents lived in the same
household. Parents indicated whether they had ever suf-
fered from psychiatric disorders. For each disorder, an
example was provided, followed by several items. We used
the item on lifetime depression. To validate our measure of
self-reported lifetime depression, we compared these re-
ports to a diagnosis of lifetime depression obtained with
the Composite International Diagnostic Interview (CIDI)
[25], in a subsample from the overall cohort. The use of
the CIDI in the Generation R Study has previously been
described in more detail [26]. Self-reported lifetime depres-
sion had a sensitivity of 80% and a specificity of 80% for
mothers (n = 615) and a sensitivity of 70% and specificity
of 87% for fathers (n = 584).

Prevalent depressive symptoms of mothers and fathers at
child age 3 years were assessed with the Dutch version of
the Brief Symptom Inventory (BSI), a validated self-
report questionnaire, which is widely used in clinical and
research settings [27]. Based on self-reported information,
99% of the fathers were the biological father of the child.
The original BSI consists of 53 items, scored on a five-
point scale, ranging from 0 to 4. The items assess psychiat-
ric symptoms occurring in the preceding 7 days. We
calculated a mean score on the six-item depression scale
(a = 0.80 for both mothers and fathers).

2.3. Children’s emotional and behavioral problems

Child self-reported emotional and behavioral problems
were obtained with the Berkeley Puppet Interview (BPI)
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[28]. This interview was assessed at our research center
when children were on average 6 years old. During the
interview, two identical dog hand puppets made opposing
statements about themselves and asked children to indicate
which statement described him/her best. Each statement
was scored on a seven-point scale, with higher scores rep-
resenting more problems. Items were summed to compute
scale scores. We used the 20-item internalizing (ie,
emotional problems, « = 0.70) and 21-item externalizing
(ie, behavioral problems, & = 0.76) scales. Within this
cohort, we recently demonstrated that 5- to 7-year old chil-
dren are capable of providing valid and specific information
using the BPI [23].

Parent reported child emotional and behavioral problems
were assessed with the Child Behavior Checklist 1.5—5
(CBCL) [29], when children were 3 years (SD = 0.10)
and 6 years old (SD = 0.35). At child age 3 years, mothers
and fathers each completed the CBCL. At child age 6 years,
the primary caregiver (92% mothers) completed the ques-
tionnaire at home, before the research center visit. We will
refer to this report as “mother report at 6 years.” Parents
rated the occurrence of their children’s behavior within
the past 2 months on a three-point scale. Items were
summed to compute scale scores, higher scores represented
more problems. We used the 36-item internalizing
(emotional problems) and 24-item externalizing (behav-
ioral problems) scales. Good reliability and validity have
been reported for the CBCL [29]. Internal consistencies
ranged between 0.79 and 0.89.

2.4. Covariates

Several potential covariates were considered. Information
on parents age at intake and child gender was obtained from
medical records. Smoking and alcohol use during pregnancy
were assessed by questionnaires during pregnancy. Informa-
tion on number of children in the household, child national
origin, parental educational level, marital status, and family
income were obtained by a questionnaire before the research
center visit. The child’s national origin was based on the
countries of birth of both parents [30]. Marital status was
divided into two categories, indicating whether mothers lived
with or without a partner. During the research center visit,
child age was recorded and children’s verbal abilities were
assessed using a receptive language subtest (syntax choice
task) of a Dutch test battery [31].

2.5. Data analysis

The relation between parental depression and child prob-
lems was first analyzed using prenatally assessed parental
lifetime depression as the determinant and then with contin-
uous parental depressive symptoms at child age 3 years as
the determinant. Analyses were conducted separately for
paternal and maternal depression. Children’s emotional or
behavioral problems were studied as continuous outcomes.

Analyses were first performed with child outcome data at
child age 6 years (child and mother report of child prob-
lems using the BPI and CBCL, respectively) and repeated
with outcome data at child age 3 years (mother and father
report of child problems using the CBCL). To approach a
normal distribution of the outcome data, BPI and CBCL
scale scores were transformed using inverse and square root
transformations. To facilitate effect size comparison, z-
scores were calculated for outcomes and continuous
determinants.

First, we examined the relationship between parental
depression and child problems using mixed models for
multiple-source data [32]. The outcome was child problems
reported by two persons, either child (BPI) and mother
(CBCL) at child age 6 years or mother and father (both
CBCL) at child age 3 years. In these mixed models (PROC
MIXED in SAS 9.3), the outcome was treated as repeated
construct. We formally examined whether the strength of
associations between parental depression and child prob-
lems depended on the informant of the outcome by
including an interaction term between informant (child vs.
mother or mother vs. father) and parental depression in
the models.

Second, if associations depended on the reporter of the
outcome (ie, a significant interaction in the mixed models),
we performed linear regression analyses with parental depres-
sion as determinant and used mother and self-report of child
problems at child age 6 years or mother and father reports at
child age 3 years as separate outcomes. We used a z-test to
examine the difference in estimates of father vs. mother
depression. Regressions were controlled for covariates if they
changed the estimates of the unadjusted association by more
than 5%. In a next step, to control for any confounding due
to depression of the other parent, analyses were controlled
for depression of the other parent (in 6.4% of the couples, life-
time depression was present in mothers and fathers; the corre-
lation between maternal and paternal depressive symptoms
was r = 0.25). Because analyses were performed in separate
subsamples, in additional analyses we repeated the linear
regression analyses in participants with complete data.

Third, to illustrate the contribution of parents’ depres-
sion to child problems, we plotted the estimates of having
either a father, a mother, or two parents with lifetime
depression. Analyses of covariance (ANCOVAs) were per-
formed with a categorical indicator of the number of
affected parents as a determinant of BPI and CBCL scores,
as separate outcomes.

Multiple imputation was used to account for missing
values in covariates. Missing values ranged from <
0.01% for gender to 14% for child verbal abilities (mean
percentage missing data on covariates: 4.8%). Missing data
on the CBCL at age 6 years was imputed if CBCL data at
either 1.5 or 3 years was available. Coefficients were aver-
aged over 20 imputed data sets. Regression analyses, AN-
COVAs, and multiple imputation were performed using
SPSS version 20.0 (IBM Corp: Armonk, NY).
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Table 1. Participant characteristics in original data

Subsample with data on prenatal

lifetime depression and child
problems (N = 3,178)

Subsample with data on depressive symptoms at
child age 3 yr and child problems (N = 3,131)

Participant characteristics N Mean (SD)* N Mean (SD)*
Parental characteristics
Paternal age at intake, yr 3,177 33.5(5.32) 2,527 34.1 (5.00)
Maternal age at intake, yr 3,178 31.1 (4.41) 3,131 32.0 (4.20)
Education father (% lower) 2,892 35.2 2,936 30.5
Education mother (% lower) 3,170 36.6 3,124 30.3
Marital status (% living without partner) 3,008 8.8 2,995 5.7
Household income (%) 2,864 2,884
<2,000 14.9 9.8
2,000—4,000 44.8 44.0
>4,000 40.3 46.2
Alcohol use throughout pregnancy (% any) 2,905 47.6 2,531 52.1
Smoking during pregnancy (% continued) 2,924 13.2 2,849 10.6
Lifetime depression prenatally (% yes)
Father 3,178 16.0 (n = 510) — —
Mother 3,178 27.8 (n = 884) — —
Depressive symptoms at age 3 yr (BSI scores)
Father [median (90 percentile range)] — — 3,131 0.11 (0.27) [0.00(0.00, 0.50)1
Mother [median (90 percentile range)] — — 3,131 0.09 (0.26) [0.00(0.00, 0.50)]
Child characteristics
Gender (% boys) 3,178 48.6 3,131 49.4
Siblings (% yes) 2,957 83.1 2,969 84.8
Age at BPI assessment, yr 3,178 6.1 (0.35) 3,131 6.0 (0.29)
National origin (%) 3,173 3,128
Non-Western 20.2 15.8
Other Western 9.0 9.2
Dutch 70.8 75.0
Verbal ability score 2,736 22.4 (2.81) 2,682 22.4 (2.76)
Child reported problems (BPI 6 yr)
Emotional problems score 3,178 58.2 (11.97) 3,131 57.1(11.43)
Behavioral problems score 3,168 51.8 (10.27) 3,121 51.4 (10.05)
Mother reported child problems (CBCL 6 yr)
Emotional problems score 3,009 5.5 (5.39) 3,005 5.1 (4.97)
Behavioral problems score 3,018 7.0 (6.19) 3,008 6.7 (5.96)

Abbreviations: SD, standard deviation; BSI, Brief Symptom Inventory; BPI, Berkeley Puppet Interview; CBCL, Child Behavior Checklist.

Note: Values represent original, nonimputed data.

@ Presented are mean and standard deviation, unless otherwise indicated.

3. Results

Characteristics of the study population are presented in
Table 1. The mean parental depression scores at child age
3 years in this sample were lower [0.11 for mothers
(SD = 0.27); 0.09 for fathers (SD = 0.26)] than in a Dutch
norm population [27]. In this sample, 8% of mothers and
11% of fathers scored above average. About half of the
children were boys, and about 70% were of Dutch national
origin. Correlations between child and parent reported
emotional and behavioral problems at 6 years were 0.13
and 0.18, respectively. Correlations between maternal and
paternal report of child problems at 3 years were 0.48 for
emotional and 0.53 for behavioral problems.

Mixed-model analyses showed several interactions be-
tween parents’ depression and the informant of child prob-
lems, indicating that the size and direction of associations
between parental depression and child problems depended
on whether children, mothers, or fathers reported child

problems (see Supplementary Material, Table S1 at www.
jclinepi.com). Because associations depended on the infor-
mant, in the next analyses we examined associations be-
tween parental depression and child problems for each
informant (child, mother, and father) separately.

3.1. Parental lifetime depression assessed prenatally
and child problems at two time points

Table 2 shows that if emotional and behavioral prob-
lems were reported by 6-year-old children, lifetime
depression of fathers and mothers was associated with
child emotional problems (father B = 0.13; P < 0.01;
mother B = 0.12; P < 0.01). Only fathers’, but not
mothers’, lifetime depression was associated with child
reported behavioral problems (father B = 0.16;
P < 0.01; mother B = 0.06; P = 0.11). If mothers re-
ported the problems of their 6-year-old children, results
differed from those obtained using child self-reports.
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Table 2. Parental prenatal lifetime depression and child problems

Child age 6 yr

Child age 3 yr

H a
Lifetime depression, prenatally Child report (BPI)

Mother report (CBCL)?

Father report (CBCL)? Mother report (CBCL)”

(dichotomous) B 95% ClI B 95% ClI B 95% ClI B 95% ClI
Emotional problems score N = 3,178 Emotional problems score N = 2,573
Father 0.13 0.03,0.22** 0.12° 0.02,0.21* 0.25 0.14, 0.35*** 0.14 0.04, 0.25**
Mother 0.12 0.04,0.19** 0.27° 0.19,0.35*** 0.17 0.09, 0.26*** 0.25 0.16, 0.33***
Behavioral problems score N = 3,168 Behavioral problems score N = 2,573
Father 0.16 0.06, 0.25** 0.14 0.05, 0.24** 0.24 0.13, 0.34*** 0.18 0.07, 0.28**
Mother 0.06 -0.01,0.14 0.23 0.15, 0.31*** 0.17 0.08, 0.26*** 020 0.11, 0.28***

Abbreviations: BPI, Berkeley Puppet Interview; CBCL, Child Behavior Checklist; Cl, confidence interval.
Note: Models adjusted for: parental age, income, marital status, maternal educational level, smoking during pregnancy, child national origin,

child gender, child age, number of siblings, and verbal abilities of the child.
Bold and italicized items indicate estimates where determinant and outcome were reported by the same informant.

*P < 0.05, **P < 0.01, ***P < 0.001.

@ BPI scores inverse transformed, CBCL scores square root transformed. All z-scores.
b Significant difference in estimates for paternal and maternal depression.

The associations of fathers’ depression with children’s
problems were smaller than associations of mothers’
depression with child problems (eg, emotional problems:
father B = 0.12; P < 0.05; mother B = 0.27;
P < 0.001). Additional z-tests demonstrated that when
child problems were reported by the mother, the differ-
ence between maternal and paternal depression reached
significance for emotional, but not for behavioral, prob-
lems (P-values for difference 0.02 and 0.16, respectively).
Thus, mothers’ depression was more strongly associated
with child problems than fathers’ depression if mothers re-
ported on child problems, but this difference was not pre-
sent if children self-reported their problems. A similar, but
nonstatistically significant, difference was observed when
father and mother reported child problems at child age
3 years were assessed as the outcome: fathers’ lifetime
depression was more strongly associated with child prob-
lems than mothers’ lifetime depression if fathers reported
on both their own depression and on child problems, and
vice versa. Estimates that are potentially affected by bias
are indicated in Table 2.

3.2. Parental depressive symptoms at child age 3 years
and child problems at two time points

Table 3 shows that maternal and paternal depressive
symptoms at child age 3 years were associated with child
emotional (according to parental reports) and behavioral
problems (according to all informants).

Similar to the effects of parental lifetime depression, if
emotional and behavioral problems were reported by
6-year-old children, effects of fathers’ vs. mothers’ depres-
sive symptoms on child problems were of a similar strength
(eg, behavioral problems: father B = 0.04; P < 0.05;
mother B = 0.05; P < 0.01).

In contrast, if child problems were reported by the
mother, observed effects of paternal depressive symptoms
were weaker than those of maternal depressive symptoms
(eg, behavioral problems at age 6 years: father B = 0.11;
P < 0.001; mother B = 0.16; P < 0.001). In contrast, an-
alyses with parental reports at child age 3 years showed that
fathers’ depressive symptoms were more strongly related to
child problems if these were also reported by fathers.

Table 3. Parental depressive symptoms at child age 3 yr and child problems

Child age 6 yr Child age 3 yr
Child report (BPI)* Mother report (CBCL)? Father report (CBCL)* Mother report (CBCL)?

Depressive symptoms score, 3 yr” B 95% CI B 95% ClI B 95% ClI B 95% ClI

Emotional problems score N = 3,131 Emotional problems score N = 3,660
Father 0.02 -0.02,0.06 0.10°  0.07, 0.14*** 0.21° 0.18, 0.25%** 0.11° 0.07, 0.14%**
Mother 0.03 -0.01, 0.06 0.18 0.15, 0.22%** 0.14°  0.10, 0.17*** 0.206 0.17, 0.24%**

Behavioral problems score N = 3,121 Behavioral problems score N = 3,660
Father 0.04 0.01, 0.08* 0.11° 0.07, 0.15*** 019 0.16, 0.23*** 0.12°  0.08, 0.15***
Mother 0.05 0.01, 0.08** 0.16° 0.13, 0.20*** 0.12°  0.08, 0.15*** 0.1% 0.15, 0.22%**

Abbreviations: BPI, Berkeley Puppet Interview; CBCL, Child Behavior Checklist; Cl, confidence interval.
Note: Models adjusted for: parental age, income, marital status, maternal educational level, smoking during pregnancy, child national origin,

child gender, child age, number of siblings, and verbal abilities of the child.

Bold and italicized items indicate estimates where determinant and outcome were reported by the same informant.

*P < 0.05, **P < 0.01, ***P < 0.001.

@ BPI scores inverse transformed, CBCL scores square root transformed. All z-scores.
b Square root transformed, zscores.

¢ Significant difference in estimates for paternal and maternal depressive symptoms.
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Differences in estimates between associations of maternal
and paternal depression with child outcomes were all sig-
nificant (P-values for difference <0.05).

We reran all analyses additionally adjusting for depres-
sion of the other parent. This attenuated results: the associ-
ation of fathers’ depression and mother reported child
emotional problems and the association of fathers’ depres-
sive symptoms and child reported behavioral problems
were no longer statistically significant.

In addition, analyses were repeated in participants with
complete data (ie, n = 2,091; Supplementary Material,
Tables S2 and S3 at www.jclinepi.com). The results were
similar to those presented in Tables 2 and 3.
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We also conducted these analyses using the nonimputed
data only. Results were essentially unchanged: that is, none
of the differences in effect estimates between the analyses
in nonimputed and imputed data were statistically
significant.

3.3. Cumulative effect of parental lifetime depression
prenatally assessed on child problems at age 6 years

Finally, we graphically represented the contribution of
each parents’ prenatally assessed lifetime depression to
child problems at age 6 years. Fig. 1A shows that if both
parents experienced depression, children reported more

A No parent with depression (n=1987)
¢ Only mother (n=681)

Only father (n=307)
X Both parents had depression (n=203)

Mother report (CBCL)

A No parent with depression (n=1980)
¢ Only mother (n=678)

Only father (n=307)
X Both parents had depression (n=203)

Mother report (CBCL)

Fig. 1. Maternal vs. paternal lifetime depression prenatally assessed and child problems at age 6 years. A. Emotional problems. B. Behavioral prob-
lems. Note: Estimates are means plus confidence intervals derived from ANCOVAs. Models adjusted for: parental age, income, marital status,
maternal educational level, smoking during pregnancy, child national origin, child gender, child age, number of sibling, and verbal abilities of
the child. Cl, confidence interval; BPI, Berkeley Puppet Interview; CBCL, Child Behavior Checklist.
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emotional problems. Importantly, the figure also clearly de-
picts that using mother reports of child problems gives
different results: effects of maternal lifetime depression
and of depression in two parents were larger than effects
of fathers’ depression only. Results for behavioral problems
show a similar pattern (Fig. 1B).

4. Discussion

The present study showed that depression of mothers
and of fathers is related to emotional and behavioral prob-
lems in 3- to 6-year-old offspring. However, whether asso-
ciations of paternal and maternal depression with child
problems were similar, largely depended on the person re-
porting children’s problems. When relying on children’s
self-reports of their problems, fathers’ depression appeared
to contribute to young children’s problem behavior as much
as mothers’ depression. Although if mothers or fathers re-
ported on children’s problems, the observed association of
the respective parents’ depression with child problems
seemed inflated.

All informants agreed that both maternal and paternal
depression impacted child behavior. Yet, results based on
mother reported child problems suggest that fathers’
depression has less impact on child well-being than
mothers’ depression. This is in line with our hypothesis,
and similar findings have been reported previously
[1,8,10]. However, when fathers reported child problems,
we observed that the opposite should be concluded. More-
over, our results based on children’s own reports showed
another picture: associations of paternal and maternal
depression with child problems appeared very similar.

Different explanations for this inconsistency in findings
are possible. Primarily, it suggests that associations be-
tween one parents’ depression and the same parents’ report
of child problems are inflated and reflect a bias. Impor-
tantly, this inflation was not specific for mother reported
child problems: it was also present for father reports of
child problems. Estimates were in some instances twice
as large if parent reports were used to study the impact of
a parent’s own depression. This most probably resulted
from shared-method variance, occurring if the same infor-
mant is used to report on determinant and outcome [11].
Also, information-processing theories suggest that
depressed individuals tend to interpret their experiences
negatively [33], which can influence reports of depressed
parents. Yet, parental depression was not measured concur-
rently with child problems at age 6 years. Parents with a
history of depression did not necessarily experience high
levels of depressive symptoms while reporting child prob-
lems at age 6 years.

The inconsistency between parent and child reports may
also indicate that children are invalid reporters of their
problems. The correlation between parental and child
report was for example only modest. A child’s

developmental level, including short attention span, limited
vocabulary, and difficulties to report on complex constructs,
is an inherent challenge to obtaining valid self-reports of
young children [22,34]. However, if this was an issue,
one would not expect to find very similar associations for
paternal and maternal depression using child report, as well
as very similar associations of paternal lifetime depression
with child problems reported by the mother and the child
him or herself. This suggests that fathers’ depression may
impact on young children’s emotional and behavioral
development as much as mothers’ depression.

Each informant’s report certainly has its own limitations.
This is not only true in the present study but has been found
across studies examining diverse health-related outcomes
such as child reported exposure to secondhand smoke and
child and parent report of children’s quality of life
[35,36]. Including children’s information in addition to
parent reports has shown to result in better estimates of
an outcome (eg, [21,35]). Likewise, our results suggest that
a more accurate picture of the effect of parental depression
on child well-being can be obtained by comparing informa-
tion from multiple sources. Moreover, the use of young
child self-reports may provide researchers and practitioners
with a surprisingly simple tool to circumvent the problem
of shared informant bias if only parental reports are used.

In this study, we examined outcomes at child age 3 years
and child age 6 years. Because children are thought to
become capable of reporting reliably about their emotions
and behavior from about the age of about 4 years onward
[34], we used child report of problem behavior at child
age 6 years but not at child age 3 years. Instead, we used
father reports of child problems at child age 3 years to
contrast results between informants. Mothers reported the
outcome at both time points with the same instrument
and results across the two time points were surprisingly
consistent, although children’s emotional and behavioral
problems are not necessarily stable across 3 years’ time.
Studies have reported that levels of behavioral problems
tend to decrease in early childhood [37]. For instance,
aggressive behavior and temper tantrums of young children
are transient in nature and decrease with age and devel-
oping self-regulation abilities. Internalizing problems, on
the other hand, seem to increase throughout young child-
hood [37]. This can be explained by the difficulties in
young children have communicating their emotions and
with the covert nature of internalizing problems. Despite
potential changes in children’s problems and changes in
the presentation of these problems over time, the conclu-
sions of the present study are similar across the two time
points we examined.

Several explanations may underlie the negative effects
of maternal and paternal depression on offspring well-
being, including a genetically transmitted risk [38—40],
the impact of depression on parenting practices [41], and
hazardous influences of depression on family interactions
[42]. Despite associations of similar strength, dissimilar
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mechanisms may also account for the negative impact of
maternal and paternal depression. Specific for maternal
depression may be an intrauterine effect of depression dur-
ing pregnancy on fetal neurodevelopment [3]. Children may
also be more exposed to maternal depression, as mothers
mostly spend more time with their children than fathers.
Potential explanations relating fathers’ depression to child
problems lie in the role fathers play in children’s upbring-
ing. Fathers are thought to encourage autonomy and self-
control through play (ie, rough-and-tumble play), which
may prevent the development of aggressive behavior and
anxiety for new situations [43]. Because fathers’ depression
affects parental play behaviors [44,45], this may contribute
to child problems. In addition, depressive symptoms in men
can elicit feelings like anger and irritability [46], which
may mediate the pathway between fathers’ distress and
child problems [47].

The present study has considerable strengths, including
the large sample size allowing for adjustment of a range
of potential confounders, the inclusion of young children’s
self-reports of problems, and the prospective data assess-
ment, which reduced the likelihood of reversed causality.
Nevertheless, several issues need to be discussed. First, ob-
taining a formal psychiatric diagnosis of lifetime depres-
sion in our large sample was not feasible. However,
comparisons with CIDI diagnoses in a subsample indicated
that our assessment of lifetime depression had high sensi-
tivity and specificity. Second, the nonresponse analysis
indicated selective nonresponse. Participants included in
the analyses had a higher socioeconomic status and were
more often of Dutch national origin than persons who were
lost to follow-up. Analyses were based on a selected group
of families in which both mothers and fathers completed
questionnaires at multiple time points. It is possible that
parents with severe depressive symptoms did not partici-
pate at baseline or dropped out of the study. This may have
influenced the representativeness of our study. Moreover,
participants with data on all time points came from more
advantageous backgrounds. Nevertheless, our results were
similar in participants with data at either one of the time
points and participants with data at all time points. This
is in line with a results from a study by Wolke et al. [48]
who suggest that selective participation in cohort studies
particularly constitutes a problem for estimating prevalence
but less likely biases the associations between variables. In
addition, our results suggest that even in the more advanta-
geous families, parental depression affects child well-being
and that reporter bias may also influence studies with infor-
mants from a more advantageous background. Third, effect
estimates were small, which is likely inherent to our pre-
dominantly healthy study sample. Also, the average level
of postnatal depressive symptoms was lower in our study
than in a Dutch norm sample, which may have contributed
to a relatively small effect on child problems. Yet, small but
significant overall associations in a large nonclinical sam-
ple may well represent larger associations at the individual

level, particularly in the presence of clinical depression.
Finally, most partners (99%) who filled out the question-
naire were the biological father of the children. In addition,
more than 90% of the mothers lived together with a partner
at outcome assessment. However, no data were available
indicating whether mother’s partner was indeed the biolog-
ical father of the child at the time of outcome assessment.
We adjusted analyses for living arrangement (ie, did mother
live together with a partner), but if the father filling out the
questionnaire was not the partner living in the same family
with the child, this may have resulted in an underestimation
of the associations.

The present study demonstrates that both paternal and
maternal depression are similarly associated with chil-
dren’s emotional and behavioral problems. Our findings
also implicate that researchers and clinicians examining
the impact of parental depression should thoroughly
consider who is asked as an informant on child problems.
Shared-method variance may have driven findings of pre-
vious studies, which suggested that maternal depression
affects child well-being more than paternal depression.
To accurately estimate the effect of parental depression
in research and in clinical practice, information should
ideally not be obtained from parents only. Rather, data
from multiple sources should be considered, including
young children’s own valuable perspective on their
problems.
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