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Abstract

This study aimed to disentangle time-stable and time-varying effects of maternal and paternal depression on trajectories
of adolescent depression from ages 13 to 23 and examined whether self-esteem moderates the examined associations. Sex
differences in the direct effects of parental depression and its interacted effects with self-esteem were further explored.
Data were collected from a sample of 2502 adolescents and their parents participating in a panel study spanning from the
year 2000 to 2009 in northern Taiwan. Multilevel modeling was conducted to disentangle the time-stable and time-varying
effects of parental depression on adolescent depression. The moderating role of self-esteem and the potential sex differences
in the transmission process were tested by adding two- and three-way interactions among parental depression, self-esteem,
and sex of adolescents in the models. As predicted, significant time-stable intergenerational transmission of depression was
found, indicating that adolescents of parents with higher levels of depression were at increased risks for depression. Self-
esteem was further found to buffer the negative effects of maternal depression on development of depression in offspring.
No sex-specific intergenerational transmission of depression was observed. In sum, both maternal and paternal depression
contributed to elevated levels of adolescent depression. The effects of maternal depression, however, may not be uniform,
but depend on levels of self-esteem. Intervention and prevention strategies that enhance self-esteem may help participants
withstand the negative effects of maternal depression.
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Introduction

Depression is an important contributor to disability around
the world [1], with high prevalence in both adult [2] and ado-
lescent populations [3]. Depression has also been linked to
several negative health and behavioral outcomes, including
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making identification for the causes and etiology of depres-
sion in youth a public health priority.

One of the important risk factors of adolescent depression
is parental depression. The transmitted process of depression
across generations has been recognized such that parental
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variety of psychopathology throughout their life-span [7,
8]. During childhood, higher parental depression predicted
greater risks of internalizing symptoms among children [9].
The negative effects of parental depression on offspring
depression were also observed during adolescence [10].
Research also found that the impacts of parental depression
may last through adulthood and result in negative influences
on adults’ health outcomes [11], even when their parents
have recovered [12].

Despite considerable research demonstrating the effects
of parental depression on risk for depression in offspring,
important gaps in the field remain. First, most previ-
ous research is cross-sectional [13] or only examined the
short-term influences of parental depression using two or
three-time points of data [14, 15], without disentangling
the time-varying and time-stable effects of parental depres-
sion. Informed by prior research [16], the time-stable effects
reflect the average levels of parents’ depression across times
that influence adolescent depression during the same period
of time and can provide “who” is at risk for depressive
symptoms. In contrast, time-varying effects suggest the risk
factors for “when” risk is elevated. However, most current
research focuses exclusively on testing a severity hypothesis,
addressing the question of whether adolescents who have
depressive parents are more likely to have higher levels of
depression than those who do not have depressive parents.
The lack of research on “when” adolescents are at risk pre-
vents us from timely intervention to decrease the risk of
depression. Supporting the views of time-varying effects,
Flouri et al. [17] showed that time-varying effects of mater-
nal depression predicted both initial and levels of internal-
izing problems in a sample of 17,160 children. Similarly, in
understanding the association between parental depression
and children’s externalizing outcomes, Brammer et al. [18]
found that children whose parents reported increasing pat-
terns of depression over time demonstrated higher levels of
oppositional defiant disorder. Since the influences of paren-
tal depression may change over the course of adolescent
development, incorporating the time domain in understand-
ing the intergenerational transmission of depression can pro-
vide valuable information for intervention and prevention
efforts. However, research that simultaneously examines
both the time-stable and time-varying effects of parental
depression on adolescent depression is still limited.

Another gap in the literature is that only a few studies
have investigated the protective factors that help adoles-
cents withstand the negative effects of parental depression.
Research has found that the association between parental
depression and youth problems is not the same for all fami-
lies [19, 20], indicating the existence of factors that may
moderate the risks of parental depression on adolescent
health outcomes. Across studies examining moderators in
the intergenerational transmission of depression, one factor
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that has received little attention is self-esteem, which is
defined as an individual’s conscious feeling of self-worth
and acceptance [21]. Based on the self-esteem theory of
depression [22], a positive view of the self helps to buffer
the risks of stressful events on depression. Specifically, ado-
lescents with high self-esteem may have more psychological
resources than do those with low self-esteem to help ame-
liorate their depressive symptoms associated with stressful
events such as parental depression. Empirical evidence also
supports the views that individuals’ personal characteris-
tics, such as self-esteem, are stress-protective [23-25]. For
example, in a sample of 238 children and adolescents aged
between 8 and 16 years, self-esteem acted as a buffer in the
association between negative life events and psychological
symptoms [23]. Similarly, Tobia et al. [24] found that chil-
dren with higher levels of self-esteem performed better on
cognitive performance following social exclusion. No study,
however, has ever tested the buffering role of self-esteem in
the intergenerational transmission of depression.

The current study

To fill the gaps in the literature, this study aims to extend
previous research on intergenerational transmission of
depression by examining (1) the effects of time-stable and
time-varying parental depression on offspring depression
from adolescence to young adulthood, and (2) the moderat-
ing role of self-esteem in the association between parental
depression and adolescent depression. In addition, because
some studies have observed sex differences in the manifes-
tation, prevalence, and risk factors of depression [26, 27],
we also examined the sex differences in the main effects of
parental depression and the moderated effects of self-esteem
on adolescent depression. Due to the potential sex-dependent
effects of parental depression on adolescent health outcomes
[28-31], we further considered the interaction between the
sex of the parent and that of the adolescent in the observed
associations by examining the effects of parental depression
separately for mothers and fathers.

We hypothesized that adolescents of parents with higher
average levels of depression (i.e., time-stable effects of
depression) during the study period would have elevated
levels of depression during the same period of time. Simi-
larly, we hypothesized that adolescents of parents who
demonstrated episodic spikes in depression (i.e., time-var-
ying effects of depression) would show increased levels of
depression. Regarding the moderating effects of self-esteem,
we hypothesized that the effects of time-stable and time-
varying effects of parental depression on adolescent depres-
sion would be buffered by self-esteem such that the effects
of parental depression on adolescent depression would be
weaker for adolescents with higher levels of self-esteem than
those with lower levels of self-esteem. In addition, research
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has suggested that females may be more vulnerable to the
negative effects of stressful interpersonal events (e.g., paren-
tal depression) [32] as they value interpersonal intimacy
more than males do due to the influences of gender-specific
socialization processes. Therefore, we further hypothesized
that the extent of intergenerational transmission of depres-
sion would be more evident in females than in males, and
that adolescent depression would be more affected by their
same-sex parent’s depression [28-31], particularly in the
presence of low self-esteem.

Methods
Data and sample

Data were obtained from the Taiwan Youth Project (TYP),
conducted by the Institute of Sociology, Academia Sinica,
Taiwan. The TYP is a longitudinal study spanning from the
year 2000 to 2009 to investigate the trajectories of adoles-
cent health and health behavior as well as risk and protective
factors from different domains of life, including individual,
family, school, and neighborhood domains. Multistage
stratified sampling was used to select two student cohorts
from northern Taiwan: seventh graders (Junior 1 sample)
and ninth graders (Junior 3 sample). Baseline data were
collected in schools with self-administrated questionnaires.
Nine waves of data were collected for the Junior 1 sam-
ple and eight waves of data were collected for the Junior
3 sample. To maintain confidentiality and fidelity, trained
data collectors were asked to follow a written protocol for
describing the study, obtaining assent, and giving instruc-
tions for completing questionnaires. Before the survey was
administered, each student completed a written consent
form. In addition, TYP also conducted five waves of parent
surveys that corresponded with Waves 1, 3, 6, 8, and 9 of
the school-based data collections for the Junior 1 sample.
For the Junior 3 sample, parent surveys were conducted in
Waves 1, 4, 6, and 7.

For the current study, the data mainly came from the
Waves 1, 3, 6, 8, and 9 of the TYP study for the Junior 1
sample and their parents because more waves were collected
for this sample and because our time-varying study vari-
ables (i.e., adolescent depression and self-esteem) were only
available for this sample at each of the five selected waves.
Response rates ranged between 64.50 and 99.80% during the
study period. Our analytical sample included adolescents
who were 13-14 years old in Wave 1, participated in at least
two waves, and have parent data for at least one wave of data
collection, resulting in a total study sample of 2502 adoles-
cents. Of those in the analysis sample, 47.80% (n=1196)
participated in all five waves and 23.54% (n=>589), 14.27%
(n=357), and 14.39% (n=360) participated only in four,

three, and two waves, respectively. Models for maternal
effects used data from all adolescents who ever have data
about their mother (n=2032) and models for paternal effects
used data from all adolescents who had data about their
father (n=997). This study was approved by the Institutional
Review Board of the National Taiwan University Hospital
(201807007RINA).

Measures
Adolescent depression

In each wave, 16 items from the short version of the Symp-
tom Checklist-90-Revised (SCL-90-R) [33] were used to
assess whether adolescents had experienced certain depres-
sive symptoms (e.g., loneliness, depressed mood, insomnia,
numbness in some parts of the body, and feeling as if some-
thing is sticking to your throat) and how serious the experi-
ence was in the past week. The response options ranged from
1 =never to 5=yes, very serious. The 16 items were aver-
aged to create a depression score, with a higher score indi-
cating a higher level of adolescent depression. The measure
of adolescent depression in the current study had a good reli-
ability with an average Cronbach’s a of 0.88 across waves.

Parental depression

Parental depression was measured using 11 items from the
short version of the SCL-90-Reversed [33]. At each wave,
either mother or father self-reported whether they had expe-
rienced various depressive symptoms during the past weeks.
The items were assessed based on a five-point Likert scale
(1 =never to 5=yes, very serious). Scores were calculated
by averaging the 11 items, with higher scores indicating
higher levels of parental depression. The average Cronbach’s
o for parental depression across waves in the study sample
was 0.89.

Self-esteem

Six items adapted from the Rosenberg Self-Esteem Scale
[21] were used to assess adolescent self-esteem. In each
wave, adolescents were asked to indicate the degree of
agreement with the following statements: (1) I cannot solve
some of my problems; (2) I cannot control what happens to
me; (3) I have a positive attitude toward myself; (4) I am
satisfied with myself; (5) I certainly feel useless at times;
and (6) at times I think I am no good at all. The responses
were measured on a four-point Likert scale, ranging from
1 =strongly agree to 4 =strongly disagree. Items were
averaged after appropriate reverse coding to reflect levels
of self-esteem, with higher scores indicating higher self-
esteem. In the current study, the measure of self-esteem had
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an acceptable reliability with an average Cronbach’s a of
0.74 across waves.

Covariates

The biological sex of adolescents was self-reported and was
coded such that 1 =males and 2 =females. Age was calcu-
lated based on the adolescents’ self-reported data for the date
of birth at each wave and was coded in years. The educa-
tion of fathers and mothers were assessed using adolescents’
reports of the highest level of education attained by their
parents across waves and was coded such that O =junior high
and below, 1 =senior high school, and 2 =college and above.
Family structure was assessed based on parents’ reports of
their current marital status and living arrangements across
waves and was coded such that 1 =single-parent household
and 0 =two-parent household. Family income was measured
based on parents’ reports of monthly household income
across waves and was coded such that 0 =less than or equal
to $29,999 New Taiwan Dollars (TWD), 1 =from TWD
30,000 to TWD 59,999, 2 =from TWD 60,000 to TWD
89,999, and 3 =more than or equal to TWD 90,000. During
the study period, 1 US dollar was about TWD 33.

Data analysis

Data analysis involved three phases: imputation of missing
data, estimation of longitudinal trajectories of adolescent
depression, and hypothesis testing. First, the issue of miss-
ing data was addressed through multiple imputations using
SAS PROC MI [34]. All covariates had rates of missingness
between 0 and 34% across all waves and were assumed to
be missing at random. The patterns of missing data were
examined by conducting an attrition analysis [35]. We used
logistic regression to predict study dropout (coded as “one”
for adolescents who did not participate at one or more waves
and “zero” for adolescents who participate in all waves).
Adolescents with one and more waves of dropout were more
likely from families with less educational attainment, from
families with higher incomes, or whose parents had reported
higher levels of depression at baseline. Ten sets of missing
values were imputed using multiple-chain Markov Chain
Monte Carlo methods. Models were fitted to each of the
10 imputed datasets and the parameter estimates were com-
bined using SAS PROC MIANALYZE [34].

Next, the optimal unconditional growth curve model
of adolescent depression was determined by using age
as the primary metric of time to estimate the average tra-
jectory of adolescent depression from ages 13 to 23. The
optimal unconditional model was determined by examin-
ing and comparing the functional form of the trajectories
(i.e., flat, linear, and quadratic) as well as specifying the
random effects structure. The best-fitting unconditional
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model of adolescent depression was a quadratic model with
a heteroscedastic error structure and included two random
effects (individual random intercept and individual ran-
dom slope). All variables were then centered appropriately
before hypothesis testing. Specifically, time-varying parental
depression scores were person-mean centered (i.e., by sub-
tracting the person-specific mean of the parental depression
scores from each of that person’s score at each wave such
that they represented fluctuations from one’s average level)
and time-stable parental depression scores were grand-mean
centered (i.e., by subtracting the mean for the sample from
each individual’s score averaged across the study period to
represent average effects of parental depression across the
study period) [36]. In addition, a time-varying moderator
(i.e., self-esteem) was person-mean centered and all other
time-stable variables (parental education, family structure,
and family income) were grand-mean centered.

Finally, a series of conditional multilevel models were
conducted to test study hypotheses with separate analyses for
mothers and fathers. Model building proceeded as follows:
first, we estimated the main effects of time-stable parental
depression, the time-varying spike in parental depression,
and self-esteem on development of adolescent depression.
Next, we tested our moderation hypothesis by including
interactions between self-esteem and parental depression
(self-esteem time-stable parental depression and self-
esteem time-varying parental depression). Finally, to exam-
ine potential sex differences, we added two- and three-way
interactions among sex, self-esteem, and parental depres-
sion measures: (1) sex X self-esteem (2) sex X time-varying
parental depression (3) sex X time-stable parental depression
(4) sex X self-esteem X time-varying parental depression,
and (5) sex X self-esteem X time-stable parental depression.
To produce the final reduced model, the multivariate Wald
test was used to determine if the set of interactions signifi-
cantly contribute to the model; significant interactions were
retained in the model. Post hoc analyses were then used to
probe the nature of significant interactions in the final model.
All analyses were conducted using PROC MIXED in SAS
version 9.3 [34].

Results
Sample characteristics

Table 1 shows the descriptive statistics of the study varia-
bles. Approximately half of the sample were males (51.48%).
The mean age at baseline was 13.29 years. The most fre-
quently reported parental education level was senior high
school and about 18% of participants came from a single-
parent household. The majority of the families (44.13%) had
a monthly income between TWD 30,000 and TWD 59,999.



European Child & Adolescent Psychiatry (2020) 29:679-689

683

Table 1 Descriptive statistics of study variables (N=2502)

n % Mean SD Range

Male 1288 51.48
Mother’s education

Junior high and below 674 2697

Senior high school 1439 57.58

College and above 386 1545
Father’s education

Junior high and below 589  23.64

Senior high school 1295 51.97

College and above 608  24.40
Single-parent family 447 1793
Family income (TWD/

month)

<TWD 29,999 244 10.09

TWD 30,000~TWD 1067 44.13

59,999

TWD 60,000~TWD 759 31.39

89,999

>TWD 90,000 348  14.39
Baseline age (years) 2502 13.29 0.45 13-14
Adolescent depression

T1 2501 1.44 048 1.00-4.64
T2 2480 1.58 0.52 1.00-5.00
T3 1722 1.50 0.46 1.00-4.50
T4 1652 1.54 0.51 1.00-4.56
T5 1770 1.51 0.50 1.00-5.00
Self-esteem

T1 2501 2.68 048 1.00-4.00
T2 2480 2.56 0.50 1.00-4.00
T3 1722 2.59 0.50 1.00-4.00
T4 1652 2.60 047 1.00-4.00
T5 1770 2.67 047 1.00-4.00
Maternal depression

T1 1654 1.59 0.57 1.00-4.77
T2 1413 1.54 0.59 1.00-4.82
T3 1226 1.46 0.52 1.00-4.67
T4 1205 1.47 0.56 1.00-5.00
T5 1233 1.51 0.56 1.00-5.00
Paternal depression

T1 780 1.42 045 1.00-3.62
T2 457 1.34 045 1.00-3.91
T3 442 1.32 044 1.00-3.83
T4 465 1.32 046 1.00-3.91
T5 476 1.39 0.51 1.00-4.36

Numbers do not sum up to the total number because of missing val-
ues. TWD=New Taiwan Dollar. T1, T2, T3, T4, and T5 represent
Wave 1, 3, 6, 8, and 9, respectively

Mothers generally reported higher levels of depression than
fathers at each wave.

Characterizing the trajectory of adolescent
depression

The trajectory of adolescent depression is depicted in Fig. 1
and the results of the unconditional model are presented
in Supplementary Table 1. Our results indicated that the
average developmental trajectory of adolescent depression
was quadratic, increasing from ages 13 to 18 (positive liner
slope, B=0.046, p<0.001) and then slightly decreasing
from age 19 onward (negative quadratic slope, B= —0.004,
p<0.001). The significant random intercept (B=0.124,
p <0.001) and random slope (B=0.001, p <0.001) suggests
that there was meaningful individual variability in both the
initial level and the rate of change in adolescent depression
over time.

Main effects of time-varying and time-stable
parental depression

The main effects of maternal and paternal depression are
presented in Model 1 of Tables 2 and 3, respectively. The
time-stable effects of maternal and paternal depression
were both significant for adolescent depression. Specifi-
cally, adolescents whose mother and father reported higher
average levels of depression during the study period had
higher levels of depression across the waves (B=0.10 and
0.11 for maternal and paternal depression, respectively;
both p <0.001). Unexpectedly, the time-varying effects of
maternal and paternal depression were both nonsignificant,
indicating that the time-varying spike in parental depression
was not associated with adolescent depression.

Moderated effects of self-esteem

Model 2 in Tables 2 and 3 shows the results for the mod-
erated effects of self-esteem in the association between
maternal depression and adolescent depression, and between
paternal depression and adolescent depression, respectively.
Self-esteem significantly moderated the time-stable effects
of maternal depression (B= —0.06, p <0.05), but not pater-
nal depression on adolescent depression. The nature of the
significant interaction between self-esteem and time-stable
maternal depression was further examined by conducting
a post hoc analysis to understand the time-stable effects of
maternal depression on adolescent depression at high and
low levels of self-esteem (i.e., one standard deviation above
and below the mean, respectively). As illustrated in Fig. 2,
the effects of time-stable effects of maternal depression
on adolescent depression were weaker in adolescents with
high levels of self-esteem than those with low levels of self-
esteem (B=0.08 and 0.12, respectively).

Regarding the time-varying effects of parental depression,
there was no evidence of moderated effects of self-esteem
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Fig.1 Average developmental 1.58
trajectory of adolescent depres-
sion from ages 13-23
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Tablg 2_ Multilevel models . Model 1: main effects Model 2: moderated
predicting adolescent depression offects
from maternal depression
(n=2032) B SE B SE
Intercept 1.46%** 0.01 1.46%%* 0.01
Age 0.03%#:%* 0.01 0.03%%* 0.01
Age? —0.00%** 0.00 —0.00%** 0.00
Sex (ref.: male) 0.14%#%* 0.02 0.14%%* 0.02
Mother’s education (ref.: junior high and below)
Senior high school 0.04 0.02 0.04 0.02
College and above 0.05 0.04 0.05 0.04
Father’s education (ref.: junior high and below)
Senior high school —-0.03 0.02 -0.03 0.02
College and above —-0.04 0.03 —-0.04 0.03
Single-parent family (ref.: two-parent family) 0.01 0.02 0.01 0.02
Family income (ref.: <TWD 29,999)
TWD 30,000~ TWD 59,999 -0.03 0.03 -0.03 0.03
TWD 60,000~TWD 89,999 -0.02 0.03 -0.02 0.03
>TWD 90,000 0.02 0.04 0.02 0.04
Self-esteem —0.28*** 0.01 —0.28%%* 0.01
Time-stable MD 0.10%** 0.02 0.10%%*%* 0.02
Time-varying MD 0.01 0.01 0.01 0.01
Interactions
Self-esteem X time-stable MD - - —0.06* 0.03
Self-esteem X time-varying MD - - 0.04 0.04
Age’=agexage; B=unstandardized regression coefficient; MD=maternal depression; —=not appli-
cable; ref.=reference; SE=standard error; TWD=New Taiwan Dollar; TWD 1=USD 0.03, *p<.05,
sk
p<.001
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Table 3 Multilevel model
predicting adolescent depression

Model 1: main effects Model 2: moderated

from paternal depression effects
(n=997) B SE B SE

Intercept 1.447%%* 0.02 1.445%%% 0.02
Age 0.03 %% 0.01 0.03%** 0.01
Age? —0.00%** 0.00 —0.00%** 0.00
Sex (ref.: male) 0.127%%* 0.03 0.12%%* 0.03
Mother’s education (ref.: junior high and below)

Senior high school —0.01 0.03 -0.01 0.03

College and above 0.04 0.05 0.04 0.05
Father’s education (ref.: junior high and below)

Senior high school 0.00 0.03 0.01 0.03

College and above 0.00 0.05 0.01 0.05
Single-parent family (ref.: two-parent family) 0.05 0.03 0.05 0.03
Family income (ref.: <TWD 29,999)

TWD 30,000 ~TWD 59,999 —0.04 0.05 -0.04 0.05

TWD 60,000 ~TWD 89,999 —0.06 0.05 —-0.06 0.05

>TWD 90,000 -0.10 0.06 —-0.09 0.06
Self-esteem —0.20%%* 0.02 —0.20%** 0.02

Time-stable PD 0.11%* 0.04 0.11%* 0.04

Time-varying PD 0.03 0.02 0.02 0.02
Interactions

Self-esteem X time-stable PD - - 0.10 0.07

Self-esteem X time-varying PD - - 0.15 0.08
Age? =age x age; B=unstandardized regression coefficient; PD = paternal depression; —=not applicable;

ref =reference; SE =standard error; TWD =New Taiwan Dollar; TWD 1=USD 0.03

**p <01, ¥*¥p <.001

in either the association between the time-varying effects of
maternal depression and adolescent depression or between
the time-varying effects of paternal depression and adoles-
cent depression.

Sex differences

We also tested whether there were sex differences in the
main or interacted effects of parental depression and self-
esteem on adolescent depression (results not shown). Mul-
tivariate Wald tests for the two- and three-way interactions
with sex were not significant, indicating that the main effects
of parental depression on adolescent depression and the
moderated effects of self-esteem in the association between
parental depression and adolescent depression did not vary
by sex.

Discussion

To the best of our knowledge, this is the first study to dis-
entangle the time-stable and time-varying effects of inter-
generational transmission of depression. Specifically, we

examined whether adolescent depression is more severe
when parents show higher average levels of depression over
time (time-stable effects) or when parents reported that their
depression is more severe than normal (time-varying). We
also investigated whether adolescent self-esteem buffered
the risks of intergenerational transmission of depression.
Consistent with expectations, we found significant time-
stable effects of parental depression on adolescent depres-
sion. This intergenerational transmission of depression was
further found to vary by adolescent self-esteem; however,
the buffering effects of self-esteem were only significant
for the influences of maternal depression. Unexpectedly,
no significant time-varying effect of parental depression on
adolescent depression was observed.

Consistent with previous findings on the intergenerational
transmission of depression [7, 8], the current findings dem-
onstrate significant associations between time-stable effects
of maternal and paternal depression on adolescent depres-
sion from ages 13 to 23. Specifically, our results support
the hypothesis that the adolescents of parents with higher
average levels of depression over time had higher levels of
depression during the same period of time than those of
parents with lower average levels of depression. Both genetic
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Adolescent Depression
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Fig. 2 Buffering effects of self-esteem in intergenerational transmission of depression

and environmental factors have been found to contribute to
the similarities in manifestations of depression across gener-
ations [37] and several explanations in addition to heritabil-
ity have also been proposed to explain the intergenerational
transmission of depression, including neuro-regulatory
dysfunction, exposure to parental negative cognitions and
behaviors, and increased stress in the family (Goodman and
Gotlib [38]). For example, the intergenerational interper-
sonal stress model of depression indicates that the negative
influences of parental depression on offspring depression are
largely due to the stressful conditions in families, including
family, marital, and parenting stress, as well as maladap-
tive parenting [39]. Similarly, a “launch and grow” model
of intergenerational transmission of depression suggests that
parental depression is an earlier risk factor, which disrupts
certain processes during development, such as family rela-
tionships, and in turn sets the course for the growth of chil-
dren’s depression over time [40].

Building on prior research, our results further sug-
gest that the extent of intergenerational transmission of
depression depends on levels of adolescent self-esteem.
Despite studies that have sought to understand continuity in
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depression across generations and have generally acknowl-
edged that adolescents vary in susceptibility to the risk of
parental depression [19, 20], no previous study has ever
tested whether individual self-esteem could help withstand
the negative influences of parental depression. In accord-
ance with the perspectives from the self-esteem model of
depression [22], we found significant buffering effects of
adolescent self-esteem in the intergenerational transmission
of depression such that the effects of maternal depression
were weaker for adolescents with higher than lower levels
of self-esteem. Some mechanisms might be responsible for
the buffering effects of self-esteem observed in the current
study. Research has suggested that individuals with high
self-esteem are more resilient [41, 42] and often encompass
more coping resources [43] that help against the risks of
stressful circumstances, such as parental depression, than
those with lower levels of self-esteem. The differential cop-
ing strategies used by individuals with varying levels of self-
esteem may also help explain the observed buffering effects.
For example, individuals with low self-esteem were found
to cope by directly confronting stressful events, whereas
those with high self-esteem usually coped by lowering their
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appraisal of the importance of the event, which helped avoid
maladaptive behaviors in such situations [23]. In addition,
evidence has found links between self-esteem and human
information processing [24], indicating that recovery from
negative experiences may require less effort for individuals
with higher self-esteem because they might perceive such
negative events as less threatening.

The observed buffering effects of self-esteem, however,
were only significant for the intergenerational transmis-
sion of maternal depression. Several explanations are pro-
posed. First, compared to the model predicting adolescent
depression from maternal depression, our sample size for
the model examining the effects of paternal depression was
much smaller, which may limit the statistical power to detect
a significant moderating effect of self-esteem. Second, the
variations in paternal depression in the current sample were
likely not large enough to produce significant statistical
interactions, which require variations in both the independ-
ent variable and the moderator [44]. In addition, the nonlin-
earity of the independent variable and the moderator is likely
to pose difficulties in the detection of moderating effects
[45]. It is also possible that the effects of paternal depression
on adolescent depression are buffered only by an even higher
level of self-esteem. Because there are currently no other
studies exploring whether the intergenerational transmission
of paternal depression varies by the levels of self-esteem,
more research is needed to clarify these relationships.

Counter to our hypothesis, time-varying spikes in parental
depression did not contribute to elevated levels of depression
in adolescents. That is, adolescents did not report higher lev-
els of depression at time points when their parents reported
higher-than-average levels of depression. The reason for
not observing a significant time-varying effect may be that
the influences of intergenerational transmission of depres-
sion only become evident after the depressive symptoms of
parents are present over a certain period of time. A small
fluctuation in parental depression may not produce effects
that are strong enough to influence levels of depression in
adolescents. In addition, there may be other variables, such
as social support, that were not controlled for in our model,
but that could suppress the influences of time-varying spikes
in parental depression on adolescent depression. Future
research should continue exploring the extent to which ado-
lescent depression is affected by the fluctuation of depres-
sion in their parents.

There is also no support for the hypothesis that the inter-
generational transmission of depression varied by sex of the
adolescent. Our study found that male and female adoles-
cents were at equally higher risk for depression under the
influences of maternal and paternal depression. The current
findings support the views of the parent equivalent socializa-
tion hypothesis that suggests that mothers and fathers affect
their sons and daughters in the same way [46]. There are

also studies [7, 47] that found no differences in outcomes
of daughters and sons with respect to the effects of parental
depression, although some evidence did show sex-specific
intergenerational transmission of depression [28-31]. Dif-
ferent sample characteristics, study designs, and analytical
strategies may have contributed to these discrepancies. For
example, compared to the past research that usually exam-
ined intergenerational transmission of depression among
children and young adolescents [19, 48, 49], the age of the
current sample was older. It is likely that sex differences in
the effects of parental depression can only be observed dur-
ing a particular developmental period, possibly in a younger
age group because later in development, offspring are less
exclusively dependent on their parents, with peers and other
environmental factors having more influence, and poten-
tially attenuating some of the sex-specific transmission of
depression from parents [7]. In addition, unlike most exist-
ing research that was cross-sectional or used only two time
points to test hypotheses, we disentangled the time-varying
and time-stable effects of parental depression on adolescent
depression from adolescence to young adulthood. Because
sex-specific intergenerational transmission of depression
remains uncertain, more longitudinal and methodologically
rigorous studies are warranted to understand the underpin-
ning transmission process.

Strengths and limitations

This study has several strengths. Our data came from a large
community sample with assessments of both mothers and
fathers, and repeated follow-ups of adolescents. The longi-
tudinal nature of the data allowed us to examine develop-
mental trajectories of depression from adolescence through
young adulthood. Moreover, we were able to disentangle the
time-stable and time-varying influences of parental depres-
sion on adolescent depression, thus providing information on
both who is at risk for depression and when they are at risk.
This is also the first study to examine the moderating role of
self-esteem in the intergenerational transmission of depres-
sion. Finally, we applied multiple imputation techniques to
minimize attrition effects, and the use of both parent and
adolescent reports of depression further strengthened the
robustness of our study findings.

Nevertheless, some limitations are worth noting. First,
our sample was from northern Taiwan and was character-
ized by nonclinical levels of depression, limiting the abil-
ity to draw conclusions regarding the development of major
depressive disorder in adolescents. The generalizability of
the current findings was further constrained by the fact that
far fewer fathers than mothers participated in the study. In
addition, our measure of depression relied on self-reporting,
which could lead to under- or over-estimation of symptom
severity. The use of an objective assessment of depression
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could strengthen our study results. In this study, we investi-
gated how self-esteem moderated the intergenerational trans-
mission of depression. However, there could be additional
factors that moderate the observed association, such as fam-
ily structure, parenting styles, and parents’ expression and
regulation of their own emotions. Furthermore, the measures
of maternal and paternal depression in this study were not
simultaneously assessed at each wave, reducing our ability
to examine the joint effects of maternal and paternal depres-
sion on adolescent depression. Finally, limited by the use of
secondary data, our study design could not infer causality
between parental depression and adolescent depression. It is
likely that the examined link is bidirectional and that other
factors (e.g., shared genetic and environmental factors) may
also influence the transmission process.

Conclusion and clinical implications

This study demonstrates the detrimental effects of both
maternal and paternal depression on the development of
depression in offspring from adolescence to young adult-
hood. Because treating parental depression can have a posi-
tive impact on an offspring’s health outcomes [50], interven-
tions of adolescent depression could benefit from further
targeting their depressed parents. In addition, because we
observed that the risk of intergenerational transmission of
depression to male and female adolescents are comparable
and not dependent on the sex of parents, clinical professions
may wish to pay equal attention to females and males under
the influences of maternal and paternal depression. Finally,
the significant buffering effects of self-esteem in the current
study provide valuable information on protective factors that
prevention and intervention could target to mitigate the risks
of intergenerational transmission of depression. Specifically,
by enhancing the adolescent’s self-esteem, the negative
effects of maternal depression could be minimized. Clini-
cians could also stratify patients according to their levels
of self-esteem and pay greater attention to those with low
self-esteem because such patients are more vulnerable to
the influences of maternal depression. Furthermore, tailored
interventions could be developed for patients with different
levels of self-esteem to improve depression.
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