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Abstract

Children’s depressive symptoms in the transition from preschool to school are rarely investigated. We therefore tested whether children’s temperament
(effortful control and negative affect), social skills, child psychopathology, environmental stressors (life events), parental accuracy of predicting their
child’s emotion understanding (parental accuracy), parental emotional availability, and parental depression predict changes in depressive symptoms from
preschool to first grade. Parents of acommunity sample of 995 4-year-olds were interviewed using the Preschool Age Psychiatric Assessment. The children and
parents were reassessed when the children started first grade (n = 795). The results showed that DSM-5 defined depressive symptoms increased. Child
temperamental negative affect and parental depression predicted increased, whereas social skills predicted decreased, depressive symptoms. However, such
social skills were only protective among children with low and medium effortful control. Further, high parental accuracy proved protective among children with
low effortful control and high negative affect. Thus, interventions that treat parental depression may be important for young children. Children with low
effortful control and high negative affect may especially benefit from having parents who accurately perceive their emotional understanding. Efforts to enhance
social skills may prove particularly important for children with low or medium effortful control.

Evidence from nosological and epidemiological studies sug-
gests that depressive disorders can be detected in children,
with an estimated prevalence of 1% to 2% (Costello, Angold,
Burns, Stangl, et al., 1996; Costello, Mustillo, Erkanli, Keeler,
& Angold, 2003; Kashani et al., 1983). Studies also indicate
that an additional 9%—12% of children have depressive symp-
toms that do not meet the criteria for a full diagnosis (Egger &
Angold, 2006; Gonzalez-Tejera et al., 2005) but that neverthe-
less cause considerable impairment (Goodman & Tully, 2009;
Keenan et al., 2008; Lewinsohn, Solomon, Seeley, & Zeiss,
2000; Luby, Si, Belden, Tandon, & Spitznagel, 2009) and in-
crease children’s risk for developing future depressive disor-
ders (Johnson, Cohen, & Kasen, 2009; Rohde, Beevers, Stice,
& O’Neil, 2009). Moreover, research supports a dimensional
approach, in which depression varies along a continuum of in-
creasing severity (Fergusson, Horwood, Ridder, & Beautrais,
2005; Klein, Shankman, Lewinsohn, & Seeley, 2009; Wessel-
hoeft, Sorensen, Heiervang, & Bilenberg, 2013). Given the im-
portance of subclinical depression and the implied risk for the
development of future depressive disorders, we studied depres-
sion as a dimensional construct expressed as the number of
DSM-5 defined symptoms of major depression.
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The prevalence of depressive disorders may increase from
preschool to school age (Bufferd, Dougherty, Carlson, Rose,
& Klein, 2012; Luby, Gaffrey, Tillman, April, & Belden,
2014). Moreover, there are strong indications that certain
changes in developmental domains during this period may in-
fluence the development of depression, such as cognition, so-
cial development, peer relations (Keenan, Shaw, Delliquadri,
Giovannelli, & Walsh, 1998; Lavigne et al., 1998), and emo-
tion regulation (Sroufe, 1996). The transition from preschool
to first grade may further represent a challenging time for chil-
dren, as they experience a variety of social demands from key
developmental tasks, such as making friends and obtaining
new social and academic skills in their new school setting
(Benson, Haycraft, Steyaert, & Weigel, 1979; Mesman, Bon-
gers, & Koot, 2001; Nelson, Rubin, & Fox, 2005). An inabil-
ity to successfully adapt to these social demands may increase
the risk that children internalize their problems (Masten &
Coastsworth, 1995). Numerous studies have identified risk
and protective factors for depression in older school-age chil-
dren (Caspi & Silva, 1995; De Bellis et al., 1996; Kovacs,
Devlin, Pollock, Richards, & Mukerji, 1997; Lewinsohn, Got-
lib, & Seeley, 1997). Because of the increasing rates of de-
pression and developmental changes in young school-age
children, we cannot overlook the possibility that certain risk
and protective factors may be unique to young school-age
children or that certain factors may be differentially important
for younger compared with older children. Thus, findings
from studies on older school-age children simply cannot be
extrapolated to younger children. However, although the
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transition from preschool to school is developmentally
important, information on the precursors and developmental
pathways for depression is almost nonexistent, and prospec-
tive research on internalizing symptoms is limited (Bufferd
et al., 2014; Dougherty et al., 2013; Luby et al., 2014; Perren
& Alsaker, 2009; Sterba, Prinstein, & Cox, 2007; Zahn-Wax-
ler, 2000).

Although the specific components of causal models of de-
pression in older school-age children and adolescents may
differ, such models share the view that depression is deter-
mined both by (a) factors related to the child (e.g., tempera-
ment) and by (b) factors related to the environment (e.g., par-
enting), as well as their interactions (Coie et al., 1993; Hankin
et al., 2009). However, to date, most research on young
school-age children’s depressive symptoms has employed a
cross-sectional design to examine main effects (Costello,
Angold, Burns, Erkanli, et al., 1996; Ford, Goodman, &
Meltzer, 2003; Keenan et al., 2008). Such main effects are
important first steps for understanding the etiology of depres-
sion in this age group, but to obtain a complete picture, de-
tailed research on interactions and subgroups is required.
Therefore, in the present inquiry, we extend research report-
ing main effects by testing the importance of interactions
between child and contextual factors. We selected variables
previously implicated in the development of depressive
symptoms in children for each of these two domains: child
factors (e.g., temperament and social skills) and contextual
factors (e.g., parental depression and life events) for the
prediction of DSM-5 defined symptoms of major depression
in young children. In addition, we included symptoms of
other common psychiatric disorders in children to investi-
gate the degree of comorbidity with depression and whether
these other childhood disorders would contribute to the
growth or decline in depressive symptoms from preschool
to first grade.

Child Factors

Temperament generally consists of three broad dimensions:
negative affect, surgency (i.e., extraversion), and effortful
control (i.e., self-regulation; Rothbart, Ahadi, Hershey, &
Fisher, 2001). Several studies have reported that high levels
of negative affect and low effortful control correlate with
and predict depressive symptoms in older children and ado-
lescents (Caspi & Silva, 1995; Rothbart et al., 2001), whereas
the findings concerning surgency are less consistent (Nigg,
2006). Temperament characteristics may moderate the effects
of stress and coping, and the influence of individuals’ tem-
perament and environment on depression may differ across
individuals and genders (Compas, Connor-Smith, & Jaser,
2004). Thus, in the current study, we examine whether
negative affect and effortful control predict depressive symp-
toms in young children and whether temperament moderates
the effects of contextual risk and protective factors.
Social-skill deficits in children may contribute to substan-
tial difficulties in developing and maintaining satisfactory in-
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terpersonal relationships and in gaining social acceptance by
peers and teachers (Gresham, MacMillan, Bocian, Ward, &
Forness, 1998; Maag & Irvin, 2005). Poor social skills may
increase the risk of social rejection by peers; and such rejec-
tion may induce feelings of loneliness, helplessness, and
shame, emotions that are closely related to depression. Stud-
ies on older children and adolescents indicate that poor social
skills increase children’s risk for depression (Cole, Martin,
Powers, & Truglio, 1996; Nilsen, Karevold, Roysamb, Gus-
tavson, & Mathiesen, 2013; Segrin, 2000). Poor social skills
might also serve as a diathesis in the development of depres-
sion (Segrin, 1996; Segrin & Flora, 1998) because children
with good social skills may obtain social support that helps
them cope with stressful events (Segrin, 2000). Failing to es-
tablish rewarding social relationships may be especially chal-
lenging for young children who are beginning to expand their
social networks and who have less-developed coping strate-
gies at their disposal. Therefore, facing life challenges with
poor social skills may increase children’s risk for developing
depressive symptoms over and above any main effects. Pre-
vious studies have revealed that temperamental vulnerabil-
ities may both increase the children’s chances of suffering
stress and decrease their ability to cope with stressors (Garber,
2006). Regarding the strong association between tempera-
mental vulnerability and depression as indicated in previous
studies, it would be interesting to investigate whether good
social skills will moderate the link between temperament
and depression and whether such skills will have an effect
at the temperamental level. However, to our knowledge, no
study has tested the hypothesis that social skills interact
with stressors and may decrease as well as increase the risk
for depression.

There is substantial comorbidity between depression and
anxiety disorders (Lewinsohn, Zinbarg, Seeley, Lewinsohn,
& Sack, 1997), conduct disorders (Kovacs & Devlin, 1998)
and attention-deficit/hyperactivity disorder (ADHD; Angold,
Costello, & Erkanli, 1999; Luby, Heffelfinger, et al., 2003) in
school age children, and some studies have indicated that this
also is the case among preschoolers (Bufferd, Dougherty, Carl-
son, & Klein, 2011; Bufferd et al., 2012; von Klitzing et al.,
2014; Wichstrgm & Berg-Nielsen, 2014; Wichstrgm et al.,
2012). The presence of comorbid psychiatric disorders during
childhood has emerged as a key risk factor for depression onset
and recurrence at school age and later in life (Birmaher, Ryan,
Williamson, Brent, & Kaufman, 1996; Bufferd et al., 2014;
Caspi et al., 2003; Kaufman et al., 2004), and comorbid disor-
ders should therefore be included in a comprehensive model of
depression in early childhood (Kaufman et al., 2004).

Contextual Factors

Negative life events have emerged as one of the most consis-
tent depressogenic stressors across the life span (Williamson,
Birmaher, Dahl, & Ryan, 2005). Recent research has extended
these findings from children and adolescents and reported that
stressful life events among preschoolers also predicted depres-
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sion 6 months later (Luby, Belden, & Spitznagel, 2006) and
over a 3-year follow-up period in a prospective study of chil-
dren aged between 3 and 6 years (Bufferd et al., 2014). The
latter study also found that temperamental fearfulness and in-
hibition interacted with life stressors to predict the onset of
depression in children at 6 years, thus including that the ef-
fect of life stress may differ according to child temperament, a
proposition we will test in the research reported herein.

School-age children of depressed parents may be at a
three- to fourfold higher risk for developing depression prior
to adulthood (Beardslee, Versage, & Gladstone, 1998), and
up to 45% of such children have an episode of major depres-
sion by late adolescence (Beardslee et al., 1998; Hammen,
Henry, & Daley, 2000). A recent meta-analysis (Goodman
et al., 2011) showed that the effect of parental depression
on internalizing symptoms was stronger among younger chil-
dren than among older children, but whether these effects
hold for prospective relationships and, specifically, for de-
pressive symptoms remains unclear. Therefore, we include
parental depression in our model.

Having parents who have the ability to be responsive and
sensitive to the child’s emotional signals, provide adequate sup-
port, and create a climate in which the whole range of emotions
are accepted is hypothesized to facilitate children’s learning
about their own and others’ emotions (Biringen, 2000; Eisen-
berg, Cumberland, & Spinrad, 1998). Emotionally unavailable
parents will not serve as a secure foundation for their children
and may not contribute to adaptive emotional regulation skills.
Moreover, inconsistent and poor emotion regulation may in-
crease the risk for depressive symptoms in their children (Chap-
lin, Cole, & Zahn-Waxler, 2005; Garber & Flynn, 2001). Pa-
rental emotional availability will therefore be investigated as
a potential protector against depressive symptoms.

Both research and theory on parental emotion socialization
have recognized that parents’ ability to consider their own and
their children’s emotions is crucial for positive child develop-
ment (Gottman, Katz, & Hooven, 1996; Sharp & Fonagy,
2008). Children’s emotion understanding (EU) refers to their
understanding of the nature, causes, and consequences of
emotions and the control and regulation of emotions in them-
selves and others. An important feature of depression across
the life span is cognitive bias, which is associated with mis-
reading one’s own and others’ emotions (Horowitz & Garber,
2006). Therefore, parents who misread their child’s emotions,
including low accuracy in estimating their children’s EU, may
increase their child’s risk for depression. Parental ability to
accurately estimate children’s emotions may be particularly
important for preschool and early school-age children be-
cause younger children are less able to self-regulate than older
children and are thus more dependent on their parents’ ability
to assist them in emotion regulation. Over the last decade, re-
searchers have suggested that low parental accuracy is gener-
ally correlated with child psychopathology (Sharp & Fonagy,
2008; Sharp, Fonagy, & Goodyer, 2006). For example, a
study by Sharp et al. (2006) found that mothers who poorly
estimated their children’s mental states also rated their chil-
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dren as having more symptoms of behavioral and emotional
problems. To our knowledge, no study has investigated
whether parental accuracy in estimating children’s EU may
be associated with depressive symptoms in children. Accord-
ingly, we undertake such an inquiry in the present study.

As indicated above, with respect to temperament and life
challenges, several theories highlight the differential effect of
environmental conditions on children (Belsky & Pluess, 2009;
Ingram & Luxton, 2005; Lerner & Lerner, 1994). Many empir-
ical studies support the proposition that children with a difficult
temperament, or poor self-control, may suffer developmentally
when they are exposed to poor parenting but may benefit devel-
opmentally when they are exposed to especially sensitive parent-
ing. In addition to these differential susceptibilities, certain chil-
dren with poor self-regulation or high negative emotional
reactivity may have greater need of external support or regula-
tion for optimal development than children who have better
self-regulation or do not have a tendency toward negative affect.
During the preschool period, parents are the primary source of
such comfort or external regulation, and accurately perceiving
their child’s mental state may better position parents to offer
such regulation. Several studies have reported that children
with a difficult temperament are the most sensitive to differences
in parenting or parental depression (Kiff, Lengua, & Bush,
2011), although exceptions exist (Gartstein & Bateman,
2008). However, to our knowledge, no study has addressed
the possibility that the effects of parental accuracy may be mod-
erated by the child’s temperament, as presented here.

Control Variables

Several factors may explain the relationship between the above
predictors and symptoms of depression. Although most studies
reported no gender difference in depression before adolescence
(Compasetal., 1997; Johnson et al., 2009), the largest epidemi-
ological study to date that examined the prevalence rate of pre-
school depression found a preponderance of males among de-
pressed individuals (Wichstrgm et al., 2012). Hence, we
adjusted for gender. Low socioeconomic status (SES) is
also related to childhood depression (Wichstrgm et al., 2012)
and could be related to predictors such as parenting and other
psychiatric disorders in the child. Therefore, we also controlled
for SES. Parents more often accurately estimate children with
high EU as opposed to children with lower EU (Karstad,
Kvello, Wichstrgm, & Berg-Nielsen, 2013). Further, because
low EU also is lowered among children with a range of psycho-
logical disorders, possibly including dysphoria (Southam-
Gerow & Kendall, 2002), we therefore adjusted for child EU
when estimating the effect of parental accuracy. Finally, pre-
vious studies have shown that children with decreased language
skills in early childhood had more internalizing behavior prob-
lems in later childhood (Beitchman et al., 2001; Bornstein,
Hahn, & Suwalskyet, 2013).We therefore adjusted for chil-
dren’s verbal ability.

In summary, this study sought to examine the overall
change in depressive symptoms and the intraindividual stabil-
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ity of the DSM-5 defined symptoms of major depression dur-
ing the period from age 4 to first grade. We also examined the
main effects and the combined effects of factors in the child,
and contextual risk and protective factors on the level of and
change in depressive symptoms from age 4 to first grade,
while adjusting for potential confounders. We hypothesized
that child temperament (negative affect), parental depression,
and negative life events would predict increased depressive
symptoms, whereas social skills and parental accuracy would
predict comparative reduction in depressive symptoms. In ad-
dition, several moderation effects were forecasted. First, we
hypothesized that temperamentally vulnerable (low effortful
control or high negative affect) children who faced contextual
adversity (negative life events, parental depression, parental
emotional unavailability, or inaccurate parental estimates of
the child’s EU) would have greater increases in rates of de-
pressive symptoms from preschool to first grade than less
temperamentally vulnerable children. Second, children with
poor social skills would have greater increases in rates of de-
pressive symptoms when facing contextual adversity
(negative life events, parental depression, parental emotional
unavailability, or inaccurate parental estimates of the child’s
EU) compared with children with good social skills. In addi-
tion, we expect that more temperamentally vulnerable chil-
dren, that is, children high on negative affect and low on ef-
fortful control, would be more aversively affected by
depression when suffering from low social competence.

Method

Participants and procedure

An invitation letter, together with the Strengths and Difficul-
ties Questionnaire (SDQ) 4-16 version (Goodman, 1997),
was sent to the parents of all 4-year-old children born in
2003 and 2004 who lived in the city of Trondheim, Norway.
Parents returned the completed SDQ when they attended their
scheduled appointment for an ordinary community health
checkup for 4-year-olds. Details on the procedure and recruit-
ment have been presented elsewhere (Wichstrgm et al.,
2012); thus, only a brief outline is provided here. Most chil-
dren (n = 3,358, 97.2%) who were invited appeared at the
city’s well-child clinics; therefore, this sample is, in practice,
a community sample. Parents who had insufficient profi-
ciency in Norwegian to complete the SDQ screen were ex-
cluded from the study (n = 176, 4.2%). Each parent was in-
formed about the study by the health nurse at the well-child
clinic according to procedures approved by the Regional
Committee for Medical and Health Research Ethics, and writ-
ten consent to participate in the study was obtained from each
parent. We oversampled for mental health problems by using
the SDQ total problem scores (20 items), which were divided
into four strata (cutoffs: 04, 5-8, 9-11, and 12-40) to in-
crease statistical power in the event of infrequent conditions.
The SDQ has an excellent screening ability for psychiatric
disorders in this age group (Sveen, Berg-Nielsen, Lydersen,
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& Wichstrom, 2013). Using a random-number generator, pro-
portions of parents in each stratum were drawn to participate
in a structured diagnostic interview concerning their child’s
mental health. The drawing probabilities increased in SDQ
scores, that is, 0.37, 0.48, 0.70, and 0.89 for the four strata,
respectively. Of the 1,250 parents selected, 995 (79.6%) com-
pleted a structured diagnostic interview (the Preschool Age
Psychiatric Assessment [PAPA]; Egger, Erkanli, et al.,
2006). Furthermore, 935 of those parents (94.3%) brought
their child to the university for further testing and examina-
tion (Time 1 [T1]). Each family received compensation of
NOK 300 (approximately US $35) for attending. The dropout
rate after consent was received at the well-child clinic did not
differ across the four SDQ strata (x> = 5.70, df = 3, p = .13)
or gender (x> = 0.23, df = 1, p = .63). Questionnaires were
sent to the daycare centers that the children attended (95.0%
were in such centers), with the request that the teacher who
knew the child best should complete them (n = 973). Chil-
dren and parents were reassessed after 2 years (n = 795,
76.4%; Time 2 [T2]), when all the children were in first grade.
Social skills constituted the only study variable that predicted
attrition, but the predictive value was modest (Cox and Snell
proxy R*> = 2.4%). Descriptive information on the sample is
presented in Table 1. In addition, for T1, the following should
be noted: Mo = 4.4 years (SD = 0.18) and Mpymber of siblings =
1.3 (SD = 1.0), with 12.8% being an only child. At T2, My
= 6.7 years (SD = 0.25).

Measures

Symptoms of major depression. The PAPA (Egger et al.,
2006) was used to assess symptoms of major depression.
The PAPA is a semistructured psychiatric interview com-
pleted by parents of children aged 2 to 6 years that uses a
structured protocol with both required and optional follow-
up questions. We created a scale score that consisted of the
number of DSM-5 defined symptoms of major depressive
disorder (MDD; e.g., diminished interest or pleasure in all
or most activities, depressed mood most of the day, and agi-
tation or psychomotor retardation). The interviewers (n = 7)
had at least a bachelor’s degree in a relevant field, extensive
prior experience working with children and families, and
training by the team that developed the PAPA. Regular meet-
ings with master coders were held, and the interviewer was
observed behind a one-way mirror to ensure adherence to
the interview protocol and to avoid rater drift. In total, 9%
of the interview audio recordings were recoded by blinded
raters. The interrater reliability (intraclass correlation coeffi-
cient [ICC]) between multiple pairs of raters was 0.90.

Other child psychiatric disorders. The PAPA (Egger et al.,
2006) was used as a diagnostic tool. Because there was a
low prevalence of disorders (Wichstrgm et al., 2012), we ex-
pected a combination of depression and other disorders (i.e.,
comorbidity) to be considerably less prevalent. Psychopathol-
ogy was therefore measured dimensionally as symptom counts.
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Table 1. Participant characteristics

Characteristic %
Gender of child Male 49.1
Female 50.9
Gender of parent informant Male 15.2
Female 84.8
Ethnic origin of biological mother Norwegian 93.0
Western countries 2.7
Other countries 4.3
Ethnic origin of biological father Norwegian 91.0
Western countries 5.8
Other countries 32
Childcare Official daycare center 95.0
Other 5.0
Biological parents’ marital status Married 56.3
Cohabitating >6 months 32.6
Separated 1.7
Divorced 6.8
Widowed 0.2
Cohabitating <6 months 1.1
Never lived together 1.3
Informant parent’s socioeconomic status Leader 5.7
Professional, higher level 25.7
Professional, lower level 39.0
Formally skilled worker 26.0
Farmer/fisherman 0.5
Unskilled worker 3.1

Parent’s highest completed education Junior high school not completed 0
Junior high school (10th grade) 0.6
Some education after junior high school 6.1
Senior high school (13th grade) 17.3
Some education after senior high school 34
Some college or university education 7.6
Bachelor’s degree 6.2
College degree (3—4 years of study) 33.6
Master’s degree or similar 20.3
PhD completed or ongoing 4.4
Households’ gross annual income 0-225" NOK (040’ USD) 3.3
225’-525’ NOK (40°-94° USD) 18.4
525’900’ NOK (94°-161" USD) 51.6
900’+ NOK (161°’+ USD) 26.7
At least one parent received any None 73.8
treatment for mental health problems Outpatient only 16.3
Hospitalized 10.0
Parents received medical treatment for No 87.4
mental health problems Yes 12.6

Accordingly, scales scores consisting of the number of DSM-
IV defined symptoms and of combined oppositional defiant
disorder/conduct disorder (ODD/CD) were created. Regarding
anxiety disorders, the number of symptoms varies consider-
ably between disorders. To avoid a composite dominated by
a select number of anxiety disorders, a scale score consisting
of the number of anxiety disorders was therefore created.
The ICC between multiple pairs of raters were ADHD =
0.96, ODD and CD = 0.96, and anxiety disorders = (.81.

Child factors. Parents reported temperament using the Chil-
dren’s Behavior Questionnaire, long version (Rothbart et al.,
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2001), which included negative affectivity (o = 0.88) and ef-
fortful control (o = 0.84). Verbal skills were measured using
the Norwegian version of the Peabody Picture Vocabulary
Test (Dunn & Dunn, 1997; a = 0.98). Social skills were
measured using the total score on the 30-item Social Skills
Rating System (Gresham & Elliot, 1990) completed by the
teachers, and this measure consists of three dimensions:
cooperation, assertion, and self-control (o = 0.93). EU was
measured by the Test of Emotion Comprehension (TEC;
Pons & Harris, 2000). The TEC is designed for children
aged 3 to 11 years and comprises nine components organized
by Pons, Harris, and de Rosnay (2004) in a three-period
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developmental framework of external mentalistic and reflec-
tive periods of understanding. The external period include
children’s ability to recognize and name emotions on the ba-
sis of expressive cues (recognition), an understanding that
their feelings are affected by external events or objects (exter-
nal), and an understanding of the relationship between mem-
ory and emotion (reminder). The mentalistic period is charac-
terized by an ability to connect beliefs to emotions (belief),
distinguish between the expression and experience of emo-
tion (hiding), and understand that people’s emotional reac-
tions depend on their desires (desire). In the reflective period,
children acknowledge psychological strategies to maintain
control over emotions (regulation), understand that a person
may experience multiple or even contradictory emotional re-
sponses to a situation (mixed), and realize that emotions are
linked to both morally reprehensible and praiseworthy actions
(morality). The TEC uses a picture book that presents simple
cartoon scenarios. A short story that accompanies each car-
toon is read to the child, and at the end of each story, the child
is asked to indicate the emotional response of the story protag-
onist by pointing to one of four cartoon faces that represent
different emotions, two displaying negative emotions (sad
and scared; sad and angry; or scared and angry) and two of
the nonnegative emotions (happy and just alright). Practice
questions are administered before the test question to confirm
children’s comprehension of the procedure. The components
increase in difficulty and yield a sum score ranging from 0
(failure on all components) to 9 (success on all components).
Recognition (Component 1) and external (Component 2) are
assessed with five test items, and at least four of the five items
must be answered to obtain score of 1. Desire (Component 3)
is assessed with four test items (4/4 must be answered cor-
rectly to obtain a score of 1), whereas belief (Component 4),
reminder (Component 5), regulation (Component 6), hiding
(Component 7), and mixed (Component 8) consist of one
item each. Morality (Component 9) is assessed with two
items, and both must be answered to obtain a score of 1. For
a more detailed description of the TEC, see Pons et al.
(2004). Because items on this scale are dichotomous, internal
consistency was calculated using the theta value, which ac-
counts for categorically ordered data (6 = 0.82; Zumbo, Ga-
dermann, & Zeisser, 2007).

Contextual factors. Life events were assessed by the PAPA
(Egger et al., 2006) through parental reports of the number
of (25) lifetime traumatic life events (e.g., assault, abuse, or
poisoning) and (14) stressful life events (e.g., parental di-
vorce, the death of a pet, or moving) that their child had en-
countered during the previous 3 months. The total number
was summed to yield a total negative life-event score. Depres-
sion in caregivers was measured using the Beck Depression
Inventory—II (o« = 0.87). Emotional availability (EA) was
measured by the EA scales (Biringen, Robinson, & Emde,
1998) used to assess dyadic interactions between parents and
children. The parent and the child were observed on four con-
secutive interactive sessions: free play, child lead play, parent
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lead play, and clean up (lasting 30 min in total; Eyberg, Nelson,
Duke, & Boggs, 2005), which were videotaped. EA scales in-
clude four parental dimensions (sensitivity, structuring, nonin-
trusiveness, and nonhostility) and a sum of these scores. The to-
tal parent EA scale, which is a sum of the above dimensions,
was used in this study (e = 0.74). The interrater reliability be-
tween multiple blinded coders was ICC = (.71 on a random
10% sample of the videotapes for the total EA parent scale.

The accuracy of parental estimates of children’s EU was
assessed using a method described by Sharp et al. (2006). Be-
cause parents’ ability to “read” their child’s emotions is an
important aspect of parental accuracy, as emphasized by
Sharp and Fonagy (2008), we chose EU to measure parental
accuracy. We tested children alone (as described above), and
parents were instructed to respond to the TEC as if they were
their child. The name of the individual child was mentioned
frequently during the test to remind the parents that they were
to guess their own child’s responses. The measure of parental
accuracy consists of an item-by-item correspondence be-
tween the parent’s estimate of and the child’s actual response
(0-21) to each TEC question. Because the parental accuracy
measure captures the agreement in responses between parents
and children without taking the actual correctness of the
child’s response into account, we chose to use all the items
instead of the total score (0-9) because the total scores in-
clude scoring rules that depend on the correctness of the an-
swer. This approach avoided the possibility of a parent gener-
ating an estimated score that exactly matched that of the child
(e.g., 3/9) while incorrectly estimating all of the child’s indi-
vidual responses. Because parental accuracy is a difference
score at the item level, whereas the child’s TEC score repre-
sents the level across items, the two measures are concep-
tually independent (Karstad et al., 2013; Karstad, Wichstrgm,
Reinfjell, Belsky, & Berg-Nielsen, 2015). Information on
parents’ SES included categories for unskilled workers, farm-
ers/fishermen, skilled workers, lower professionals, higher
professionals, and leaders. Such information was obtained
from interviews with parents and was coded according to
the International Labour Organization’s scheme for classify-
ing occupations (ISCO-88).

Results

We estimated the population frequency of individual DSM-5
symptoms at T1 and T2, respectively, and the 95% confi-
dence interval (CI) of the corresponding T2/T1 ratio, which
will provide a test of whether the proportion has increased
or decreased from T1 to T2: depressed or irritable mood
most of the day, most days (7.1% and 6.8%, CI = 0.63—
1.14); anhedonia (0.7% and 1.2%, CI = 0.28-3.83); weight
or appetite change (8.9% and 6.0%, CI = 0.43-0.81); trouble
falling or staying asleep (12.5% and 10.6%, CI = 0.64—1.00);
psychomotor agitation or retardation (0.6% and 2.0%, CI =
0.80-7.54); tiredness or fatigue (1.1% and 3.1%, CI =
0.96-4.83); worthlessness or guilt (2.3% and 7.8%, CI =
1.99-4.77); decreased concentration (8.4% and 12.4%,
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Table 2. Descriptive statistics for all study variables

95% CI

Mean (Range) % SE Low High
No. of symptoms of major depression at T1 0.44 (0-5) 0.02 0.39 0.49
No. of symptoms of major depression at T2 0.52 (0-5) 0.03 0.46 0.59
Gender (% girls) 50.0 0.02 46.6 53.3
SES 4.5 (1-5) 0.03 441 4.52
Anxiety disorders at T1 0.79 (0-3) 0.04 0.72 0.86
Number of ADHD symptoms at T1 1.05 (0-15) 0.05 0.95 1.16
ODD/CD at T1 0.98 (0-9) 0.05 0.89 1.07
Verbal skills 92.88 (24-120) 0.77 91.36 94.40
Negative affect 3.62 (1.7-5.0) 0.02 3.59 3.66
Effortful control 491 (2.3-6.3) 0.02 4.88 4.93
Number of stressful life events 2.60 (1-8) 0.04 2.52 2.69
Social skills 57.77 (18-88) 0.44 56.90 58.64
EU of child 3.36 (0-8) 0.06 3.25 3.47
Parental depression 4.04 (0-34) 0.17 3.70 4.38
Parental accuracy 10.78 (0-19) 0.16 10.47 11.10
Parental emotional availability 105.57 (57-119) 0.34 104.89 106.22

Note: T1, Time 1; T2, Time 2; SES, socioeconomic status; ADHD, attention-deficit/hyperactivity disorder; ODD, oppositional defiant disorder; CD,

conduct disorder; EU, emotion understanding.

CI = 1.22-1.92); and suicidality (5.5% and 4.7%, CI1 = 0.60-
1.41). Note that the above symptom definitions have been
shortened for simplicity of presentation. Recall that we over-
sampled for mental health problems. The analyses above were
therefore performed with weights inverse to the drawing
probabilities and Taylor linearization to provide correct pop-
ulation estimates. In brief, the analyses showed that weight or
appetite change and sleep problems decreased while worth-
lessness or guilt and decreased concentration increased
from T1 to T2. In addition, the increase in tiredness and fa-
tigue was bordering on significance. At T1 0.3% fulfilled
the criteria for MDD, whereas 0.2% did so at T2.

Table 2 presents descriptive statistics for all the studied
predictors and outcomes. The sample was screen stratified;
therefore, all analyses were conducted using weights propor-
tional to the inverse of the selection probability for each par-
ticipant (i.e., low screen scores were “weighted up”; high
scores were “weighted down”). A robust maximum likeli-
hood estimator was used to account for the skewness of the
psychopathology data and to yield correct standard errors.
Missing data were addressed according to the full information
maximum likelihood procedure using Mplus 7.11(Muthén &
Muthén, 1998-2013).

To test whether the apparent increase in depressive symp-
toms shown in Table 2 was significant, a model with the
means freely estimated was compared with a model with
equal means at T1 and T2 using the Satorra—Bentler proce-
dure (Satorra, 2000). The difference was significant (Ax> =
28.51, df = 2, p < .001). The distributions of symptoms
were as follows: T1: one symptom (23.3%), two symptoms
(7.3%), three symptoms (1.4%), four symptoms (.4%), and
five symptoms (.01%); T2: one symptom (23.5%), two symp-
toms (7.8%), three symptoms (2.5%), four symptoms (1.2%),
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and five symptoms (.2%). The stability coefficient in depres-
sive symptoms from T1 to T2 was r = .19 (p < .001).

A growth curve model was used to test for a change in de-
pressive symptoms. To accommodate a growth curve analysis
with two measurement points, the error terms for depressive
symptoms at T1 and T2 were set to zero, resulting in a satu-
rated model. The intercept was set to T1, and the slope repre-
sented the yearly change. The slope was regressed on the in-
tercept to control for different development of depressive
symptoms according to the initial level of depressive symp-
toms.

Predictors of the level (intercept) of and change (slope) in
depressive symptoms were analyzed in two steps. First, the
main effects of child and environmental factors were estimated
by regressing the level of and change in depressive symptoms
on these factors. Because, as previously noted, child gender
might confound the results, we adjusted for the effect of gen-
der. All predictors were allowed to correlate. Second, the spe-
cified interactions between child and environmental factors
were tested by adding one interaction term to the model at a
time using mean-centered values. The results are presented
in Table 3, which indicates that children who scored high on
negative affect exhibited more depressive symptoms and a
greater increase in depressive symptoms than children who
scored low on negative affect. Effortful control was related to
a lower level of depressive symptoms (but not to any change
in symptoms), whereas social skills predicted a reduction in de-
pressive symptoms (but was unrelated to the initial level of
symptoms). Regarding symptoms of other psychiatric disor-
ders, both ADHD and ODD covaried with the initial level of
depressive symptoms but did not predict any change in such
symptoms. Parental depression was the only environmental
factor that was related to children’s depressive symptoms, pre-
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Table 3. Child and contextual risk factors regressed on the intercept and slope of depressive symptoms from preschool to

first grade
Level of Depressive Symptoms Change in Depressive Symptoms
(Intercept) (Slope)
Main Effects
B SE B B SE B

Intercept NA —.421 .027 —.607%*
Child factors

Gender —.011 012 —.031 —.002 .035 —.002

Verbal comprehension —.024 .586 —.060 .001 .001 .042

Emotional understanding —.003 .047 —.002 .006 .014 .025

Negative affectivity .070 012 205%* .091 .038 .083%*

Effortful control —.050 .010 —.163%%* .024 .045 .020

Social skills —.293 354 —.033 —.005 .001 —.118%*
Environmental factors

Parental accuracy —.012 110 —.003 —.010 .007 —.094

Parental depression 713 .160 .198%* .014 .004 132%*
Parental emotional availability —.267 283 —.040 .000 .002 —.005
Negative life events .060 .028 .069%* —.015 .011 —.035
Symptoms of ADHD 488 .064 363%* .010 011 .038
Symptoms of ODD .285 .040 356%* —.025 017 —.054
Symptoms of CD .079 .018 176%* .043 .028 .053
Symptoms of anxiety disorders 331 .038 A405%* .016 .015 .036
R? 28%* 37

Interactions

Effortful Control x Parental Accuracy —.016 013 —.033 .033 .009 092%#%*
Negative Affectivity x Parental Accuracy .000 015 .001 —.021 .010 —.066*
Social Skills x Parental Depression .000 .000 .039 —.001 .000 —.063*
Effortful Control x Social Skills —.001 .004 —.006 .006 .003 .068*

Note: ADHD, Attention-deficit/hyperactivity disorder; ODD, oppositional defiant disorder; CD, conduct disorder; Parental Accuracy, parental accuracy in es-
timating emotion understanding.
*p < .05. **p < .01.

dicting the initial level of symptoms and further increases in
symptoms from age 4 to first grade.

Significant interactions between child and contextual fac-
tors are detailed in Table 3. Note that no main effect of paren-
tal accuracy was found, but in combination with effortful con-
trol and negative affectivity, parental accuracy predicted a
change in depressive symptoms. Parental depression inter-
acted with children’s social skills to predict a change in de-
pressive symptoms. Moreover, effortful control interacted
with the effect of social skills in predicting changes in depres-
sive symptoms. To gain further insight into the interactions,
the children were divided into three equal groups based on
their scores for effortful control, negative affect, and social
skills and models were re-estimated in multiple group analy-
ses. Parental accuracy was found to have a protective effect
against increases in depressive symptoms for children who
had the lowest scores for effortful control (B = -0.26, p =
.001) but not for children who had medium ( = -0.06,
p = .46) or high (B = 0.04, p = .57) scores for effortful con-
trol. In a similar fashion, parental accuracy had no protective
effect for children with low or medium scores for negative af-
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fectivity (low, B = 0.02, p = .76; medium, = -0.05, p =
.51) but had a protective effect for high-scoring children (3
= -0.16, p = .05). Parental depression did not have any sig-
nificant effect on changes in children’s depressive symptoms
when we divided the children into three equal groups with re-
spect to social skills. The effect of social skills on change in
depressive symptoms was present in children with low (f =
—0.14, p = .002) and medium ( = -0.13, p = .01) but not in
children with high effortful control (B = -0.05, p = .41).
When we corrected for multiplicity using an incremental pro-
cedure (Benjamini & Hochberg, 1995), the p values less than
.05 were no longer significant, whereas the p values less than
.01 remained significant.

Discussion

The present study investigated risk and protective factors at
age 4 that determine the level of DSM-5 defined MDD symp-
toms and that predict a change in depressive symptoms from
age 4 to first grade. The overall level of symptoms was low, as
would be expected in a community sample. The level of de-


https://doi.org/10.1017/S0954579415001170

Change in depressive symptoms from preschool to first grade

pressive symptoms increased from age 4 to first grade, and the
intraindividual stability of symptoms between the two time
points was low. Depressive symptoms at age 4 covaried
with symptoms of ADHD and ODD, but those symptom
scores did not predict any change in depressive symptoms
from ages 4 to 6. Children who scored high on negative affec-
tivity and who have parents who scored high on parental de-
pression had higher initial levels of depressive symptoms and
greater increases in depressive symptoms when they reached
first grade. Moreover, effortful control was related to a lower
level of depressive symptoms but not to a change in symp-
toms; by contrast, social skills were related to a comparative
reduction in depressive symptoms but were unrelated to the
initial level of symptoms. Several interactions emerged be-
tween children’s temperament and context.

Change and stability of depressive symptoms

Bufferd et al. (2012) reported a significant increase in the rate
of any depression diagnosis from age 3 to age 6, which is
comparable to the findings regarding the level of symptoms
obtained in the present study. Bufferd et al. proposed at least
two interpretations of this increase in depressive symptoms.
First, a steep increase in EU occurs during the late preschool
and early school years (Pons et al., 2004). Children thus be-
come increasingly aware of their own emotions, including
sadness, as their vocabulary and communicative skills in-
crease (Harris, 2000; Pons et al., 2004) and as they become
better able to convey distress to their parents. Hence, in-
creased parent-reported depressive symptoms may be due to
children‘s enhanced ability to articulate their feelings. The in-
crease in depressive symptoms may simply reflect children’s
growing ability to verbalize distress, which may increase par-
ents’ awareness of these symptoms (Bufferd et al., 2012).
Second, the increase may also reflect an actual change in de-
pression rate as the children face increasing performance de-
mands when they transition to school age and begin to com-
pare themselves with others, perhaps less favorably (Bufferd
et al., 2012; Cole, Jacquez, & Maschman, 2001). Despite an
increase of the mean number of depressive symptoms, the re-
sults indicate that there is a change in the pattern of symptoms
over time. Symptoms such as sleep problems decreased over
time, while in contrast the percentage of children with fatigue
and poor concentration increased. In the transition from pre-
school to first grade, children will gradually start participating
in activities that are both physically and cognitively more
challenging. Fatigue-related problems and poor concentration
may therefore be easier for parents to be aware of. There is
also a significant increase in the percentage of children with
symptoms of worthlessness or guilt. These symptoms of
worthlessness and guilt may indicate that children have devel-
oped complex-conscious emotions and cognitive skills, mak-
ing them able to verbally express such feelings. In one study it
was found that children (5-9 years old) with depressed
mothers were more vulnerable for developing maladaptive
guilt responses associated with more arousal, distress, and a
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sense of responsibility for interpersonal conflicts (Zahn-Wax-
ler, Kochanska, Krupnick, & McKnew, 1990). In addition a
study by Luby, Belden, Sullivan, et al. (2009) found that mal-
adaptive guilt was related to preschool onset depression at the
early age of 3 years old. The role of guilt in early childhood de-
pression has been given little attention compared to adult de-
pression (Luby, Belden, Sullivan, et al., 2009). Although the
present study explains individual differences in depression
and not population-level changes, factors explaining individual
differences may also operate at the group level. Bufferd et al.
(2012) found no intraindividual stability of depressive diagno-
ses. However, the rate of depression at age 3 was very low, im-
plying that there was limited power to detect such stability. The
stability of depressive symptoms found in the present study is
comparable to that reported by Luby et al. (2014), who found
intraindividual stability over 68 years, and previous research
assessing the stability of global internalizing problems from
early to middle childhood (Keiley, Lofthouse, Bates, Dodge,
& Pettit, 2003; Sterba et al., 2007).

Child factors

The finding that negative affectivity predicts depressive symp-
toms is consistent with previous studies that reported higher
negative affect in children with internalizing symptoms (An-
thony, Lonigan, Hooe, & Phillips, 2002; Eisenberg et al.,
2001) and higher depressive symptoms in preschoolers (Hop-
kins, Lavigne, Gouze, LeBailly, & Bryant, 2013). Because
negative affect and depressive symptoms may partly reflect
the same phenomenon, one might argue that a concurrent asso-
ciation between the two constructs is expected. We extend the
above cross-sectional findings by demonstrating that negative
affectivity predicts increased depression, even when we adjust
for initial levels of depression. The prediction of a change in
depressive symptoms, even after we adjust for the initial level
of depressive symptoms, via negative affect is not merely at-
tributable to communalities between depression and negative
affectivity, such as item overlap in the measurements.
Evidence from previous studies indicates that at least some
individuals with depression have social-skill deficits (Segrin,
2000). A recent study found that low levels of social skills in
early adolescence predict increases in depressive symptoms
in late adolescence (Nilsen et al., 2013). However, little is
known about the association between social skills and depres-
sion during the period from preschool to young school age.
Our results showed that higher social skills at age 4 decreased
the risk for depressive symptoms in first grade. One possible
explanation for this finding is that socially competent children
know how to respond to invitations to play and share, which
may contribute to friendships and, thereby, social support
from peers and adults. Such social support, in turn, may buf-
fer the effects of stress. Social skills may also reduce the risk
for social exclusion and peer victimization, which have been
found to increase the risk for depression, at least among older
children and adolescents (Segrin, 2000). Although children’s
social skills markedly increase during the years in question
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(Berger, 2011; Matthews, Deary, & Ehiteman, 2009), they
may superficially be expected to protect older children against
depression. Moreover, as children become increasingly au-
tonomous from their parents and place increasing importance
on peer groups from preschool to first grade (Buysse, Gold-
man, West, & Hollingsworth, 2008; Quinn & Hennessy,
2010), social skills may constitute a more important protective
factor against depression in first grade than in preschool, thus
rendering a larger proportion of first-grade children vulnerable
to depression. This vulnerability may be especially important
because school-age children are expected to face increasing so-
cial demands by forming new peer and teacher relationships,
both of which have been found to predict emotional problems
(Arbeau, Coplan, & Weeks, 2010; Hamre & Pianta, 2005;
Hay, Payne, & Chadwick, 2004). Findings from previous stud-
ies on adolescence showed that girls reported higher levels of
social skills and depressive symptoms compared to boys (Eber-
hart & Hammen, 2006; Eberhart, Shih, Hammen, & Brennan,
2006; Nilsen et al., 2013; Zahn-Waxler, Crick, Shirtcliff, &
Woods, 2006). However, we did not find such gender-specific
vulnerability among the young school-aged children. The re-
sults of the present study showed that increased social compe-
tence skills in children were protective against the development
of depressive symptoms only for certain individuals (e.g.,
those children with low and medium effortful control). Having
good social competence skills may therefore especially be of
protective value for children with temperamental vulnerabil-
ities such as low and medium effortful control (self-regulation),
as shown by the present study.

Regarding having another psychiatric disorder, ADHD and
ODD covaried with the initial level of depressive symptoms
but did not increase the probability of developing depressive
symptoms in first grade. These results contrast with those of
some previous studies; Bufferd et al. (2011, 2012), in children
aged 3 to 6 years, and von Klitzing et al. (2014), in children
aged 3 to 5 years, observed comorbidity between anxiety
and depression, with depression increasing in the presence
of anxiety disorder and vice versa. The results of the present
study should be considered on basis of the fact that we studied
a sample of children with low to moderate levels of MDD
symptoms, who therefore may not have developed symptoms
of other comorbid psychiatric disorders yet. The results also
differ from previous studies on adolescents (Birmaher et al.,
1996). At least some of the comorbidity in older children
and adolescents is likely to have developed as a complication
due to lasting depression. Further studies are therefore needed
to reveal the relationship between psychiatric comorbidity and
depressive symptoms in young school-aged children.

Contextual factors

A notable finding was that the accuracy of parental estimates
of child EU protected against increases in depressive symp-
toms for children with low effortful control but not for chil-
dren with medium or high effortful control. The same pattern
of results was found for negative affect; parental accuracy had
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a protective effect for high-scoring children but not for other
children. Similarly, Kiff et al. (2011) found that the impact of
maternal guidance on reducing children’s depressive symp-
toms was stronger for children with low, compared with those
with high, effortful control. Children with little effortful con-
trol or high negative affect (i.e., those who have deficiencies
regulating their own behavior, attention, and emotions), may
be in particular need of external (i.e., parental) regulation. To
act as efficient external emotional regulators with respect to
their child’s inner states (emotions/cognitions), parents need
to accurately perceive these states in their child (i.e., to estimate
accurately). Thus, parents with low accuracy in their regulatory
efforts may be less helpful in the regulation of present emo-
tions; thus, children may fail to learn efficient emotion regula-
tion strategies when their parents cannot accurately “read”
them. Hence, these children’s future emotion regulation may
also be compromised, thereby explaining the predictive value
of the accuracy of parental estimates on subsequent depressive
symptoms in children. Children who already have good self-
regulation skills may not need external regulation from their
parents; therefore, their parents’ ability to accurately estimate
will have less of an effect on their depressive outcomes. In
these cases, an internalization of parental regulation may
have already occurred at an earlier developmental stage.

The influence of parental depression found in this inquiry
is comparable with findings from previous studies on depres-
sion in older children (Caspi et al., 2003; Kovacs et al., 1997,
Lewinsohn, Gotlib, et al., 1997; Maag & Irvin, 2005) and the
few existing studies on young children (Bufferd et al., 2014)
and preschool children (Luby et al., 2006; Luby, Si, et al.,
2009; von Klitzing et al., 2014). Approximately one-third of
the variation in children’s depression can be attributed to ge-
netic variation (Rice, 2010); therefore, a correlation between pa-
rental and offspring depression is expected. However, affective
disorders in parents may also interfere with parenting. De-
pressed mothers have been rated as less engaged, more au-
thoritarian, and more rejecting of and less responsive to pre-
schoolers’ expressions of distress than nondepressed mothers.
Such a style of parenting may increase children’s risk for de-
pression (McLeod, Wood, & Weisz, 2007; Rapee, 1997)
above their genetic risk (Luby et al., 2006).

In contrast to the large body of literature demonstrating
that stressful life events are key risk factors in the develop-
ment of MDD in older children and adults (Caspi et al.,
2002; Eisenberg, Pidada, & Liew, 2001; Grant, Compas,
Thurm, McMahon, & Gipson, 2004), the present study did
not detect such an effect. One study examined preschool chil-
dren (Luby et al., 2006) and found that life events predicted
subsequent depression. Further, Bufferd et al. (2014) found
that life stressors moderated the effects of both parental
mood and anxiety disorders, as well as those of temperamen-
tal fearfulness/inhibition, in predicting onset of depression in
6-year-old children. However, whereas Luby et al. and Buf-
ferd et al. investigated children with MDD, we studied a com-
munity sample of children with predominantly low to moder-
ate levels of MDD symptoms. The children in our sample
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may have been more resilient to stressful life events than chil-
dren who are clinically depressed. Further, during early child-
hood, negative life events may be less important in subclini-
cal depression. This conjecture is consistent with a study that
compared older and younger children and found that negative
life events predicted internalizing symptoms during middle
childhood but not among younger children (Timmermans,
van Lier, & Koot, 2010). Given the mixed findings concern-
ing the impact of stressful life events on depressive symptoms
in young children, further research is needed.

Although this study had notable strengths, such as a large,
representative community sample, a state-of-the-art struc-
tured diagnostic tool, and prospective data, the results should
be considered in the context of several limitations. Although
the PAPA is an interviewer-based method in which the inter-
viewer makes the decision of whether a symptom is present,
we nevertheless relied on one parent as the informant on child
symptoms. This use of a parent as the informant could also
introduce shared method variance, which could potentially
inflate associations with other parent-reported measures.
However, the validity of parent-based diagnoses has been
demonstrated through correlations with teacher and child re-
ports and though associations with biological findings
(Luby, Belden, Pautsch, Si, & Spitznagel, 2009; Luby, Hef-
felfinger, et al., 2003). Moreover, although the concurrent as-
sociation between parent-reported predictors (e.g. parental
depression), and parent reports of depression in their child
might be exaggerated due to biased reporting, there is no
ready reason that such biased reporting should prospectively
predict increased depression when the potentially exagger-
ated association between child depression and parental risk
factors have been adjusted for. Nonetheless, the presence or
absence of a symptom should be based on information
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