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Introduction: The current study examined the relationships between parental depression, offspring de-
pression, and offspring temperament among 203 offspring of parents with or without depression. The
specific aim was to investigate how parental depression and offspring difficult temperament affect fre-
quency, severity, and duration of offspring major depressive episodes (MDEs).
Methods: As part of an ongoing multigenerational study assessing familial transmission of depression,
offspring were assessed over a 20-year study period. Offspring temperament was assessed at baseline
using the Dimensions of Temperament Survey and diagnostic interviews were conducted at each of the
four waves using best estimate procedures.
Results: Difficult temperament predicted greater frequency of lifetime MDEs. Parental depression mod-
erated the relationship between offspring difficult temperament and severity of MDEs, such that difficult
temperament was associated with increased severity ratings among high-risk, but not low-risk offspring.
Dimensional analysis revealed that lower rhythmicity and adaptability were associated with greater
number of lifetime MDEs, higher inattention/distractibility was associated with shorter duration of
MDEs, and greater activity was associated with decreased severity of MDEs.
Discussion: Certain limitations must be noted, namely the self-report nature of temperament data and
the relatively small sample size drawn from a clinical and predominantly Caucasian and Christian
sample. Notwithstanding these limitations, our results suggest that the clinical presentation of major
depression may reflect temperamental profiles and should be considered in diagnostic and treatment
settings.

& 2016 Elsevier B.V. All rights reserved.
Since the four classical temperaments of Hippocratic medicine
and the writings of Galen, individual differences in human beha-
vior have been an area of great debate. The last century has wit-
nessed tremendous growth in defining and categorizing psycho-
pathology, yet only recently has the study of temperament become
an integral part of the developmental psychopathology literature
(Nigg, 2006; Rettew and McKee, 2005). Integrating the historical
debate on individual differences with present-day taxonomies of
psychopathology is increasingly important as we delineate de-
velopmental profiles of typical and atypical development.

Temperament is currently best understood as behaviorally
n).
arolina, 125 Doughty Street,
observable individual differences that a) have a strong genetic
basis, b) manifest early in life, and c) are relatively stable over the
lifespan (Nigg, 2006; Rettew and McKee, 2005; Rothbart and Bates,
2006). The construct of ‘difficult temperament’ was first in-
troduced by Thomas and Chess in their seminal New York Long-
itudinal Study (1977), and is now generally characterized by a
tendency for intense emotional and physiological reactivity with
poor self-regulation (Buss and Plomin, 1984; Rothbart and Bates,
2006; Thomas and Chess, 1977). Difficult temperament has been
associated with a wide range of psychological problems across the
lifespan including conduct disorders, attention-deficit/hyper-
activity disorder, substance abuse, and internalizing disorders
(Bruder-Costello et al., 2007; Chronis-Tuscano et al., 2009;
Schwartz et al., 1999; Watson et al., 2005; Windle and Windle,
2006). A large body of research supports a strong link between
dimensions of difficult temperament and increased risk for
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depressive and anxiety disorders. Results from prospective studies
have identified several temperamental profiles associated with
affective and anxiety disorders in childhood and adolescence. In a
longitudinal birth cohort study, social reticence, behavioral in-
hibition, and fear/avoidance at age 3 was associated with in-
creased risk of major depression by age 21 (Caspi et al., 1996). In
another longitudinal study, behavioral inhibition assessed multiple
times from age 4 months to 7 years increased the risk for ado-
lescent social anxiety disorder almost 4-fold (Chronis-Tuscano
et al., 2009). Likewise, children, particularly girls, with high levels
of negative emotionality were more likely to manifest emotional
problems in adolescence (Goodyer et al., 1993).

Parental depression is also an important factor to consider
when examining developmental pathways to depression. Parental
depression significantly increases risk of offspring lifetime de-
pression (Weissman et al., 2006, 1997) and this relationship is
mediated by negative maternal behavior, harsh parenting, and
disengagement (see Lovejoy et al., 2000 for review; Radke-Yarrow
and Klimes-Dougan, 2002). Interestingly, a recent study found that
remission of maternal depression was associated with decreased
depressive symptoms in offspring, a relationship partially medi-
ated by improved parenting behaviors (Weissman et al., 2014).
Moreover, upon relapse to maternal depression, offspring de-
pressive symptoms increased as well, suggesting a strong influ-
ence of maternal depression on offspring depression.

Despite ample evidence linking specific dimensions of tem-
perament and parental depression to offspring depressive dis-
orders, most temperament research focuses on child and adoles-
cent development. However, given its biological basis and relative
stability over time, temperament lends itself particularly well to
exploration across the lifespan (Rothbart et al., 2000). The transi-
tion from adolescence to adulthood comes with increasing pres-
sures of individuation, intimacy, and autonomy, and structural
neuroimaging evidence confirms that the frontal lobe continues to
develop well into the third decade of life (Conklin et al., 2007). In
addition, this developmental period witnesses high rates of first-
onset mental illness (Kessler et al., 2007). Therefore, it is important
to examine the relationship between temperament and psycho-
pathology during this critical period of development.

The current study aims to address this critical gap in the lit-
erature by analyzing data from the ongoing multigenerational
High Risk Study designed to explore the intergenerational trans-
mission of depression and its correlates (Weissman et al., 2006,
1997, 1987). Findings from the first 20 years of data show that
offspring of parents with depression (high-risk offspring) are at
three-fold higher risk for lifetime major depression than offspring
of parents without depression (low-risk offspring) (Weissman
et al., 2006, 1997) and that offspring difficult temperament is as-
sociated with lifetime major depressive disorder (MDD) in both
high and low-risk offspring (Bruder-Costello et al., 2007).

The current study builds on these findings and examines how
parental depression and offspring temperament affect the fre-
quency, severity, and duration of major depressive episodes
(MDEs), rather than just lifetime incidence, over a 20-year study
period from adolescence to adulthood. To our knowledge this is
the longest follow-up study comparing high- versus low-risk off-
spring and first to examine the relationship between temperament
and features of depressive episodes among such a sample. In ad-
dition, the current study addresses an important and oft-under-
studied period of temperamental development from adolescence
to adulthood.
1. Method

1.1. Participants and procedures

The current study utilized a subsample of a longitudinal, mul-
tigenerational study of individuals at high- and low-risk for major
depression by Weissman and colleagues (2006, 1997, 1987). A full
description of the study procedures has been published elsewhere
(Weissman et al., 2006, 1997, 1987). The original study sample
consisted of adults with depression recruited from the Yale Uni-
versity Depression Research Unit, an outpatient specialty clinic for
the treatment of mood disorders. They had moderate to severe
depression and significant functional impairment as assessed by
the Schedule for Affective Disorders and Schizophrenia – Lifetime
Version (SADS-L; Mannuzza et al., 1986). Healthy controls without
a history of depression were also recruited from a large epide-
miological survey in the same community (Weissman et al., 1987).
The healthy probands had no lifetime diagnosis of mental illness
assessed in four separate interviews. Probands and their offspring
completed assessments at Baseline (Wave 1), 2 years later (Wave
2), 10 years later (Wave 3), and 20 years later (Wave 4).

The sample for the current study is comprised of 203 offspring
who completed (1) a diagnostic interview at baseline and again at
the 10-or 20-year follow-up; and (2) an assessment of tempera-
ment at baseline. The study was approved by the Institutional
Review Board at both Yale University and Columbia University/
York State Psychiatric Institute. Following a detailed description of
the study procedures, written consent was obtained from adults,
and assent was obtained from minors accompanied by written
consent from their parents.
2. Measures

2.1. Diagnostic assessments

Offspring and parents completed up to four diagnostic assess-
ments (Waves 1–4); adult participants were assessed using the
SADS-L (Mannuzza et al., 1986) and children aged 6 through 17
were administered the K-SADS-E (Kaufman et al., 1997). Trained
doctoral and master's level mental health professionals conducted
all interviews, and all interviewers were blind to lifetime diag-
nostic status of either parent or child. Best estimate (BE) procedure
(Leckman et al., 1982) was used to diagnose MDEs, and all final BE
diagnoses were made by psychiatrists or doctoral level psycholo-
gists blind to risk status. At the initial baseline interview (wave
1 or wave 2) BE lifetime diagnoses were made to determine life-
time history of major depression prior to beginning the study.
Subsequent assessments noted diagnoses of all MDEs occurring in
the interim.

2.2. Temperament

High- and low-risk offspring completed the Dimensions of
Temperament Scale (DOTS; Lerner et al., 1982) at Wave 1 or Wave
2. Of the 203 participants, 155 completed the DOTS at Wave 1 and
48 at Wave 2. The DOTS is a self-report measure that consists of 34
“true” or “false” items representing five dimensions: 1) Activity
Level (during sleep); 2) Attention span/distractibility (task per-
sistence in the face of distracting stimuli); 3) Adaptability/ap-
proach-withdrawal (response to novel situations); 4) Rhythmicity
(regularity of eating and sleeping patterns); and 5) Irritability
(restlessness, reactivity to sensory stimuli, intensity of reactivity).
The DOTS provides subscale scores for each of the five dimensions,
as well as a total temperament score, produced by summing all
subscale scores, with higher scores reflecting a more difficult



Table 1
Descriptives for entire sample and by risk group.

Entire sample High risk Low risk
(N¼203) (n¼138) (n¼65)

Agea M(SD) 18.7(6.5) 19.2(6.9) 17.6(5.6)
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temperament. The median total temperament score (current
study¼15) was used as a cutoff for categorical analyses (Bruder-
Costello et al., 2007; Thomas and Chess, 1977). Participants with a
score Z15 were designated as having a “difficult temperament”
and those with a score o15 were designated as having an “easy
temperament.”

2.3. Major depression features

BE data on frequency, severity, and duration of lifetime MDE
were compiled across the four waves to create three continuous
outcome variables:

2.3.1. Frequency
Total number of MDEs was derived from summing the number

of reported lifetime MDEs. Waves 1 and 2 assessed for current and
lifetime MDE; for those who did not complete a Wave 1 interview,
Wave 2 assessment served as the baseline interview. At Wave 3
(10-year follow-up) and Wave 4 (20-year follow-up) participants
were asked to report the number of MDEs occurring since their
last assessment. Total number of lifetime MDEs was then stan-
dardized by dividing the total number of MDEs by the number of
years in the study. Participants who missed one of the middle
waves (Wave 2 or 3) were considered 20-year participants as long
as they had completed a Wave 4 assessment.

2.3.2. Duration
Duration of all reported MDEs (coded into days) was assessed

at each study wave. An Average Duration of MDEs variable was
computed for each participant by summing the total days with a
MDE and dividing by the number of lifetime MDEs. Due to a po-
sitively skewed distribution (Skewness¼4.6, Kurtosis¼25) data
were log linear transformed.

2.3.3. Severity
Severity of lifetime MDEs was assessed at each wave using a

self-report 3-point scale (1¼Mild, 2¼Moderate, 3¼Severe).
Waves 1 and 2 assessed for severity of current episode (if present)
and most severe lifetime MDE; Wave 3 assessed for severity of
each MDE since the previous wave; at Wave 4 severity of worst
episode between Wave 3 and Wave 4 was assessed. An Average
Worst Severity variable was created to examine intensity of de-
pression among offspring with depression.
N (%) N (%) N (%)
Sexa: Female 114(56) 79(57) 35(54)
Male 88(43) 58(42) 30(46)
Marital Statusb

Married 113(56) 74(54) 39(60)
Never married 61(30) 43(31) 18(28)
Separated/divorced 27(13) 20(14) 7(11)

Highest level of educationb

No high school diploma 7(3.5) 5(4) 2(3)
High school diploma 54(27) 37(27) 17(26)
Tech school or 2-yr college 57(28) 37(27) 20(31)
Four-year college 56(27) 42(30) 14(22)
Graduate/professional 29(14) 17(12) 12(18)

Religious affiliationb

Roman Catholic 120(59) 75(54) 45(69)
Protestant 31(15) 25(18) 6(9)
Jewish 9(4.4) 5(4) 4(6)
Personal religious 15(7.4) 9(7) 6(9)
Agnostic/atheist 4(2) 4(3) 0(0)
Other 18(9) 15(11) 4(6)

Household incomeb

o$30,000 48(24) 37(27) 11(17)
30,000–49,000 44(22) 30(22) 14(21)
50,000–89,000 56(27) 38(27) 18(28)
90,000 or greater 52(26) 31(22) 21(32)

a Assessed at initial interview (Wave 1 or 2).
b Assessed at last interview (Wave 3 or 4).
3. Data analysis

Mixed Model procedures were used to examine the impact of
difficult temperament and parental depression (i.e., risk status) on
features of major depression. MIXED command in SPSS version 20
was used to adjust for nested family effect. Nested family effect
suggests non-independence of outcome; having multiple offspring
from the same high-risk family artificially increases the chances of
finding a significant association between parental depression,
offspring depression, and difficult temperament (i.e., Type I error)
due to shared biological and environmental factors. For each
outcome (frequency, severity, and duration of MDEs) we ran three
models: Model 1-Temperament alone, Model 2-Risk Status alone,
and Model 3-Temperament, Risk Status, and the interaction of
Temperament X Risk Status. As a methodological check, the same
set of analyses were rerun using temperament as a continuous
variable rather than categorical variable. For exploratory analysis
we again used MIXED procedure and entered all 5 DOTS dimen-
sions into separate models predicting each of the 3 outcomes. This
procedure was then repeated separately for high and low-risk
offspring. All analyses adjusted for baseline age.
4. Results

4.1. Participants

The current study sample consists 203 offspring from 80 fa-
milies, including 138 high-risk offspring (at least one parent with
depression) and 65 low-risk offspring (no history of parental de-
pression). All participants were Caucasian and group matched for
age and sex and proband groups did not differ on any key de-
mographic variables (see Table 1). Participants completed a diag-
nostic interview at Wave 1 and/or Wave 2, and subsequently at
Wave 3 and/or Wave 4, and an assessment of temperament at
Wave 1 or Wave 2. Fifty-six percent were female. One hundred
sixty-nine participants completed a Wave 1 diagnostic interview
and 34 completed an initial diagnostic interview at Wave 2 yield-
ing a total baseline sample of 203. There were no significant dif-
ferences in sex, level of education, household income, or religious
beliefs between those who completed an initial interview at Wave
1 and those who completed an initial interview at Wave 2. How-
ever, participants with initial interview at Wave 1 were more likely
to be younger and single/never married than those initially in-
terviewed at Wave 2. Retention was high with 99% (202/203)
completing the study through Wave 3 (10 years) and 85% (173/
203) completing the study through Wave 4 (20 years). There were
no significant differences in age, marital status, household income,
religious beliefs, or highest level of education between Wave 3 and
Wave 4 completers. Women were more likely than men to com-
plete the study through Wave 4 (χ2¼14.4, df ¼1, po .01).

One hundred fifty-five participants completed the DOTS at
Wave 1, while the remaining 48 completed the DOTS at Wave 2.
These initial DOTS interview data were combined and used as the
baseline assessment of temperament. Offspring who completed
the DOTS at Wave 2 were significantly older (M¼25, SD¼8.0) than
those who completed the DOTS at Wave 1 (M¼17, SD¼4.5;
po .001); there were no significant differences between these
groups on demographic variables of level of education, marital



Table 2
Mixed models analyses examining how difficult temperament and risk status predict frequency, duration, and severity of lifetime major depressive episodes.

Total # MDEs per study year Average Duration MDE a Average Worst Severity
(N¼97) (N¼97) (N¼92)

M (SD) F M (SD) F M (SD) F

Model 1
Temperament Easy (n¼37) .13 (.08) 4.00n 5.1 (1.0) .90 (n¼35) 2.4 (.57) 1.97

Difficult (n¼60) .17 (.12) 4.8 (1.4) (n¼57) 2.2 (.64)
Model 2
Risk Status Low (n¼17) .15 (.08) .12 4.8 (1.2) .35 (n¼16) 2.4 (.60) 1.23

High (n¼80) .16 (.11) 4.9 (1.3) (n¼76) 2.2 (.62)
Model 3
Temperament – 3.27þ – .58 – .09
Risk Status – .04 – .48 – .55
Temperament x Risk Status – .21 – .01 – 4.06n

Low Risk Easy (n¼8) .11 (.06) – 5.0 (1.1) – (n¼7) 2.2 (.70) n.s.
Difficult (n¼9) .18 (.09) 4.6 (1.3) (n¼9) 2.6 (.50)

High Risk Easy (n¼29) .13 (.09) – 5.1 (1.0) – (n¼28) 2.4 (.54) p¼ .06
Difficult (n¼51) .17 (.12) 4.8 (1.4) (n¼48) 2.1 (.65)

Notes. Mixed model analyses are adjusting for family effect and baseline age.
n po .05.
þ p ¼ .07.
a Log linear transformation adjusting for positive skew.

Table 3
Mixed model analyses examining the association between dimensions of tem-
perament and features of MDEs among entire sample.

N¼203 Total MDEs Average duration Worst severity

DOTS dimension B (s.e.) B (s.e.) B (s.e.)
Activity .009 (.007) .004 (.08) -.093 (.05)n

Inattention/distractibility -.003 (.004) -.116 (.04)n -.044 (.02)þ

Adaptability .014 (.006)n .010 (.07) .012 (.03)
Rhythmicity .016 (.005)nn -.051 (.06) -.007 (.03)
Irritability .008 (.007) .071 (.08) .021 (.04)

Notes. Mixed model analyses are adjusting for baseline age and family effect.
Higher subscale scores reflect more difficult temperament. Higher score on acti-
vity¼more active/restless, higher adaptability¼ less adaptive, higher inattention/
distractibility¼ less attentive/more distractible, higher rhythmicity¼ less rhythmic,
higher irritability¼more irritable.

n po .05.
nn po .01.
þ po .07.
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status, household income, or religious affiliation. Combined, mean
age at baseline interview was 18.6 (SD¼6.5).

4.2. Primary outcomes

Please see Table 2 for full summary of primary outcomes.

4.2.1. Frequency of MDEs
As shown in Table 2, offspring with difficult temperament had

significantly more lifetime MDEs per study year (M¼0.17, SD¼ .12)
than those with an easy temperament (M¼0.13, SD¼ .08), F(1,
94)¼4.00, po .05. When adjusting for risk status (model 3), dif-
ficult temperament continued to show a trend in predicting life-
time MDEs (p¼ .07). There was no main effect of risk status on
frequency of MDEs independently or when adjusting for tem-
perament. The interaction of difficult temperament by risk status
on frequency of MDEs was not significant. Analyses using tem-
perament as a continuous variable supported these results.

4.2.2. Duration of MDEs
There were no main effects of difficult temperament or risk

status on duration of MDEs either independently or when ad-
justing for each other. Nor did the interaction of temperament by
risk status significantly predict duration of MDEs. Analysis using
temperament as a continuous variable supported these results.

4.2.3. Severity of MDEs
There were no main effects of difficult temperament or risk

status on severity of MDEs. However, there was a significant in-
teraction effect of difficult temperament by risk status on severity
of MDEs (F(1, 87)¼4.06, po .05). Post-hoc mixed model analyses
revealed a marginally significant effect among high-risk offspring,
F(1, 73)¼3.6, p¼ .06, but no effect among low-risk offspring. High-
risk offspring with an easy temperament reported more severe
MDEs (M¼2.4, SD¼ .54) than high-risk offspring with a difficult
temperament (M¼2.1, SD¼ .65). Among low-risk offspring there
was no significant difference in severity score between offspring
with easy vs. difficult temperament. Analysis using temperament
as a continuous predictor did not fully support severity results.
First, difficult temperament assessed continuously predicted de-
creased severity of MDEs (b¼� .025, po .05). Second, the inter-
action effect of difficult temperament and risk status on MDE
severity was not significant when temperament was assessed
continuously.

4.3. Exploratory analyses

As a follow up, exploratory analyses examined the relationship
between the five dimensions of temperament assessed by the
DOTS and features of depression. Using a Mixed Model procedure
separately for each outcome, all five dimensions were entered
while adjusting for family effect and baseline age. Results are
found in Table 3. Low rhythmicity and low adaptability were as-
sociated with greater frequency of MDEs (b¼ .016, po .01 and
b¼ .014, po .05, respectively). Greater inattention/distractibility
was inversely associated with average duration of MDEs
(b¼� .116, po .05). Finally, greater activity was inversely asso-
ciated with average worst severity of MDEs (b¼� .093, po .05).
The same analyses were then run separately for high risk and low
risk offspring (see Table 4). Results indicate that among high-risk
offspring low adaptability (b¼ .013, po .05) and low rhythmicity
(b¼ .016, po .01) were positively associated with frequency of
MDEs. For low-risk offspring, low rhythmicity alone was positively
associated with frequency of MDEs (b¼ .024, po .05), and greater
inattention/distractibility was inversely associated with severity of



Table 4
Mixed model analyses examining the association between DOTS dimensions of
temperament and features of MDEs among high and low-risk offspring effect.

High Risk (n¼138) Total MDEs Average Duration Worst Severity

DOTS dimension B (s.e.) B (s.e.) B (s.e.)
Activity .014 (.008) -.006 (.102) -.094 (.052)þ

Inattention/distractibility -.004 (.005) -.101 (.055)þ -.031 (.028)
Adaptability .013n (.006) .108 (.077) .028 (.038)
Rhythmicity .016nn (.005) -.051 (.064) -.018 (.032)
Irritability .008 (.008) .078 (.097) .004 (.050)
Low Risk (n¼65)
Activity -.025 (.004) -.252 (.268) -.127 (.111)
Attention/distractibility -.018 (.011) -.387 (.176)þ -.174 (.070)n

Adaptability .008 (.013) -.080 (.186) -.061 (.088)
Rhythmicity .024 (.010)n .031 (.170) .146 (.066)þ

Irritability -.030 (.020) -.391 (.318) -.170 (.130)

Notes. Mixed model analyses are adjusting for baseline age and family. Higher
subscale scores reflect more difficult temperament. Higher score on activity ¼
more active/restless, higher adaptability ¼ less adaptive, higher inattention/dis-
tractibility ¼ less attentive/more distractible, higher rhythmicity ¼ less rhythmic,
higher irritability ¼ more irritable.

n po .05,
þ po .07.
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MDEs (b¼� .174, po .05).
5. Discussion

The current study examined the relationships between parental
depression, offspring depression, and offspring temperament over
a 20-year developmental period from adolescence to adulthood.
We extended existing findings by examining how offspring diffi-
cult temperament and parental depression affect qualitative fea-
tures of major depression rather than just lifetime incidence.
Several important results were found.

Offspring difficult temperament was associated with more
frequent MDEs, but not with episode severity or duration. Previous
findings showed that difficult temperament increased risk for
lifetime depression (Bruder-Costello et al., 2007; Weissman et al.,
2006), while current findings show more specifically that difficult
temperament is associated with recurrent depressive episodes
over time. Parental depression (i.e., offspring risk status) did not
predict frequency, severity, or duration of offspring MDEs, which is
notable given that parental depression is a robust predictor of
offspring lifetime depression (Bruder-Costello et al., 2007; Weiss-
man et al., 1997; 2006). Together, these findings suggest that while
parental depression may predict whether a child ever develops
MDD, offspring temperament may be more predictive of MDD
recurrence.

While there was no main effect of risk status on the three
primary outcomes, there was a significant interaction between risk
status and temperament on severity of MDEs. Risk status moder-
ated the relationship between temperament and severity of MDEs
among high-risk, but not low-risk offspring. High-risk offspring
with an easy temperament reported more severe MDEs than those
with a difficult temperament; there was no difference among low-
risk offspring. One possible explanation for this finding is that
since high-risk offspring with difficult temperament have more
frequent MDEs they habituate to depression resulting in lower
subjective reports of distress. In contrast, offspring with an easy
temperament are more sensitive to depression and may perceive
their episodes as more disruptive and severe.

To better understand the nuanced relationship between risk
status and temperament on the clinical presentation of MDEs, we
explored individual dimensions of temperament. For the overall
sample, difficulty adapting to new situations and irregular sleeping
and eating patterns predicted greater frequency of MDEs. Lower
adaptability has been linked with depression among school-aged
children (Lee et al., 2015), and young adults (age 20–35), specifi-
cally in regard to social situations (Elovainio et al., 2015). In ad-
dition, poor sleep patterns are diagnostic of depression, and are
evidenced by disruptions in biological mechanisms that regulate
sleep, primarily the suprachiasmatic nucleus (SCN), which reg-
ulates the neurohormone melatonin. Significant evidence links the
dysregulation of melatonin release and reuptake with depression
(see Srinivasan et al., 2009 for review). Changes in the hypotha-
lamic-pituitary-adrenal axis (HPA), which regulates cortisol se-
cretion and corticotrophin releasing hormone (Stetler and Miller,
2005), reduction in slow wave sleep, and decreased latency of
rapid eye movement (REM) sleep are also commonly found in
people with depression (Srinivasan et al., 2009). A predisposition
to arhythmicity as assessed by the DOTS may reflect a vulnerability
to changes in biological mechanisms affecting the sleep-wake
cycle, putting individuals at increased risk for frequent depressive
episodes.

Regarding duration of MDEs, we found that individuals who
report being more easily distracted and less attentive as measured
by the DOTS have MDEs of shorter duration. This appears a curious
finding since high inattention is loaded towards difficult tem-
perament and there exists high comorbidity between attention-
related disorders such as adult ADHD and major depression
(Klassen et al., 2010). We might expect inattention to predict
longer duration of MDEs. However, the tendency to be easily dis-
tracted (distractibility) may actually serve a protective function,
particularly against the deleterious effects of rumination so com-
mon in depression. Response styles theory (Nolen-Hoeksema,
1991) has demonstrated that rumination, which involves repeti-
tively and passively focusing on distressing symptoms and their
causes and consequences, exacerbates and prolongs depressed
mood states (Kuehner and Weber, 1999; Nolen-Hoeksema and
Parker, 1994; Nolen-Hoeksema et al., 1993), while distraction ac-
tivities in response to negative mood state have been shown to
reduce severity and duration of depressed mood (Joormann and
Siemer, 2004; Trask and Sigmon, 1999). Response styles theory
could explain why greater distractibility in our sample was asso-
ciated with shorter and less severe depressive episodes. Ther-
apeutic interventions that include distraction techniques may
therefore be effective for individuals with low temperamental
distractibility.

Regarding severity of MDEs, greater activity level was asso-
ciated with reduced episode severity. Higher activity scores on the
DOTS are loaded towards difficult temperament, however, the
tendency towards activation may prove to be protective as well.
Indeed evidence suggests that deficits in behavioral activation
system (BAS; Gray, 1991), have been consistently linked to in-
creased risk for depression (Pinto-Meza et al., 2006), while di-
minished BAS sensitivity has been found to predict the course and
severity of depression (Kasch, Rottenberg, Arnow, and Gotlib,
2002; McFarland, Shankman, Tenke, Bruder, Klein, 2006). There-
fore, individuals with depression who have a temperamental
vulnerability to low levels of activation may be particularly re-
sponsive to interventions targeting dysregulated BAS, most no-
tably Behavioral Activation, which has been established as an ef-
fective therapeutic strategy (Dimidjian et al., 2006).

The implications of our results are two-fold. First, just as not all
depression is created equally, not all depression can be treated
equally. A person with irregular biological rhythms may be best
served by treating sleep problems first, with the indirect benefit of
improving their overall mood state, while a ruminative individual
may require distraction or behavioral activation techniques. Sec-
ond, the results speak to a broader discussion about dimensional
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versus categorical models of psychopathology (Krueger, Watson,
and Barlow, 2005; Widiger and Gore, 2015). If certain dimensions
of temperament predict certain characteristic features of depres-
sion, then it behooves us as clinicians to pay closer attention to
dimensional aspects of temperament/personality rather than di-
agnostic categories of mental disorders. Interestingly, psychiatry
and clinical neuroscience recognize the importance of dimensional
approaches even as they work explicitly within the medical model.
For example, psychotropic medication is largely prescribed based
on side effect profiles, which serve as clinical indicators for dif-
ferent types of depression. The anxious-depressed person may be
prescribed paroxetine because of its sedating properties (Fava
et al., 2000), while the lethargic-depressed person may be pre-
scribed escitalopram because of its activating effects (Uher, Maier,
Hauser, et al., 2009).

Taken together, the current study holds potential in clarifying
the link between temperament and psychopathology, a complex
relationship for which various models have been proposed (Tack-
ett, 2006). In brief, the vulnerability model posits that underlying
temperamental traits evident early in life increase the likelihood of
later developing a mental disorder, while the scarring model sug-
gests that a permanent alteration of an individual's temperament
occurs following the remission of an acute mental disorder. The
spectrum/continuum model posits that temperament and psycho-
pathology have a shared underlying structure and taxonomic
distinctions are artificial, whereas, the pathoplasty model suggests
a significant temporal relationship between temperament and
psychopathology in which the presentation, course, and prognosis
of a mental disorder are affected by the pre-existing temperament
of the individual.

The current study may provide evidence for the pathoplasty
and spectrum/continuum models. For the combined sample di-
mensional analysis, low rhythmicity and adaptability were asso-
ciated with greater frequency of MDEs, higher inattention/dis-
tractibility was associated with shorter duration, and higher ac-
tivity was associated with lower severity. This suggests that un-
derlying dimensions of temperament affected the clinical pre-
sentation of depressive episodes (pathoplasty model). In addition,
our finding that offspring with low rhythmicity, which may reflect
a vulnerability to changes in biological mechanisms affecting the
sleep-wake cycle, had an increased risk for recurrent depressive
episodes suggests the possibility of a shared etiology (spectrum/
continuum model). Importantly, these models are not necessarily
mutually exclusive and perhaps a more thorough integrative per-
spective will emerge with continued research. It may be that dif-
ferent models are more relevant at different developmental stages,
that certain models better account for specific disorders, or that a
combination of models is most appropriate.

The current study is the longest reported follow-up of high-risk
offspring and comparison offspring that we are aware of and the
attrition rate was exceptionally low over the 20 years. However,
there are important limitations to consider. First, temperament
data is all self-report and required recollection of childhood be-
havioral styles. While temperament was assessed at the initial
interview, it was subject to various biases including memory dis-
tortion, current or previous psychopathology, and subclinical
symptoms. These reflect potential state-dependent factors (as
opposed to trait, i.e., temperament). However, the relative stability
of temperament is widely accepted, and has been shown even
within the current study sample (Mufson et al., 1990). Thus we can
assume with relative confidence that our results reflect trait-de-
pendent rather than state-dependent constructs. Second, the ex-
ternal validity (generalizability) is limited. The original proband
sample of parents with depression was recruited from a treatment
center and all met criteria for moderate to severe MDD. Therefore,
we cannot generalize to a community sample of people with
milder forms of depression who are not receiving treatment.
However, given we are examining the impact of biological pre-
disposition to depression and that temperament has a biological
component, using a sample with more severe depression is argu-
ably a more desirable choice. Third, the relatively small sample
size reduced power and limited our ability to conduct additional
analyses by gender or other demographic variables. Finally, certain
characteristics of the study sample may limit the generalizability
of our findings. The sample was entirely Caucasian and pre-
dominantly Christian, and while this provides a more genetically
uniform sample, it precludes the examination of racial or ethnic
variations in depression and temperament. In addition, the age
range was large and while we adjusted for baseline age in our
analyses, a larger more tight-knit age cohort may have allowed us
to draw more firm conclusions about developmental processes
related to temperament and depression.

In light of these limitations, the current study provides im-
portant evidence that dimensions of temperament are uniquely
associated with the features of MDEs. Greater rhythmicity is as-
sociated with decreased frequency of MDEs, greater inattention/
distractibility is associated with decreased episode duration, and
higher activity is associated with lower severity. These important
findings suggest that variations in the phenomenology of de-
pression may reflect specific temperamental profiles which are
important to consider above and beyond basic diagnoses.
6. Conclusion

The period from adolescence to adulthood is one of increased
responsibility and autonomy. Given the onset of depression peaks
during this time, it is crucial to understand how an individual's
constitutional makeup (i.e., temperament) impacts the onset,
course, and prognosis of disorder. The current study examined the
relationships between parental depression, offspring depression,
and offspring temperament. As far as we know it is the longest
multigenerational follow-up study with high- and low-risk com-
parison groups and retention was exceptionally high over the 20-
year study period. Our findings provide important evidence that
the relationship between temperament and depression is far more
nuanced than simply difficult temperament predicting lifetime
incidence of depression. Biological rhythms appear strongly re-
lated to recurrence of depression, while a tendency towards dis-
traction and activation may serve a protective function. Continued
research on the relationship between temperament and depres-
sion over the lifespan can inform more accurate and effective di-
agnostic and treatment strategies, as well as prevention initiatives
geared towards minimizing the impact of temperamental risk
factors.
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