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Abstract of the Dissertation
Preschool Psychopathology: Continuity and Outcomeat Age 6
by
Sara J. Bufferd
Doctor of Philosophy
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2012

Relatively few studies have examined the continaitgreschool emotional and behavioral
problems. Existing studies have typically focusacegternalizing problems, included checklist
measures that provided few details about symptamsused clinical samples that are subject to
a variety of biases. Longitudinal studies are ndddeslucidate the clinical significance and
future implications of psychopathology in youngldren. This prospective study examined the
stability of psychopathology in a largd € 462) community sample of young children using a
comprehensive diagnostic interview with parenteecr emotional and behavioral symptoms
were assessed at ages 3 and 6, and child, faraitidllife stress variables were examined using
multi-method assessment as possible predictorsrafruity. The overall rates of disorders,

level of comorbidity, and pattern of symptom coatidn were relatively stable from age 3 to age
6. Rates of depression and attention-deficit hygiesigy disorder (ADHD) increased from age 3
to 6, whereas rates of generalized anxiety disd@AD) decreased. There was significant

homotypic continuity between age 3 and age 6 faretiypa, ADHD, and oppositional defiant



disorder (ODD), and heterotypic continuity betwelepression and anxiety, anxiety and ODD,
and ADHD and ODD. Age 3 anxiety, maternal depressiod anxiety, and early stressors
predicted an increase in depressive symptoms fger8ado age 6. Age 3 ODD, child
temperamental dysphoria, and maternal anxiety gedliian increase in anxiety symptoms.
Finally, early stressors predicted an increasebi@ymptoms. In addition, there was a
significant linear association between the sumretiigtors present and an increase in levels of
symptoms, suggesting that risk accumulates to gradivorse course of psychopathology. This
study supports the validity of emotional and bebealiproblems in preschoolers and contributes
to our understanding of the course and clinicatificance of psychopathology in young
children. These findings should encourage the naeti development of prevention and early
intervention efforts targeting both emotional amthévioral problems and their developmental

sequelae.
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Preschool Psychopathology: Continuity and Outcoatésye 6

There is evidence to suggest that some preschatifgrigy psychiatric symptoms and
disorders (Birmaher et al., 2009; Bufferd, Dougpe@arlson, & Klein, 2011; Earls, 1982; Egger
& Angold, 2006; Egger et al., 2006a; Keenan, Shaaish, Delliquadri, & Giovannelli, 1997;
Lavigne et al., 1996; Lavigne, LeBailly, Hopkinsp@ze, Binns, 2009; Scheeringa & Haslett,
2010; Wilens, Biederman, Brown, Monuteaux, Pri&&pencer, 2002). However, longitudinal
studies are needed to better understand how teptualize symptoms and elucidate the clinical
significance and future implications of psychop#tilyg in young children. Studies exploring the
course of psychopathology in preschoolers arequaatily important in helping to distinguish
developmentally normative behavior from clinicadignificant symptoms (Briggs-Gowan,
Carter, Bosson-Heenan, Guyer, & Horwitz, 2006; Edggéngold, 2006a), as this is a
developmental period characterized by extensiverapid change. The few existing studies that
examine the continuity and discontinuity of eatyildhood symptoms and disorders tend to
focus on externalizing problems (e.g., Harvey, Yguinth, Thakar, & Errazuriz, 2009; Keenan
et al., 2011, Lavigne et al., 2001; Owens & Sha®@)3 Price et al., 2005) and use symptom
checklist measures that provide few details akdoeinaiture and clinical significance of
symptoms. Although research suggests that inteinglproblems are also present in
preschoolers (Egger & Angold, 2006b; Luby & Beld2806), much less attention has been paid
to the stability of anxiety and depression in fhagulation. In addition, studies of
psychopathology in preschoolers have typically udigiical samples, which are subject to a
variety of biases. Studies of community sampleshaszied to provide more representative and

generalizable information about the presentatiahamtinuity of preschool psychopathology.



The Surgeon General’s report on children’s mergalth emphasized the need to
examine the developmental underpinnings of psydhobagy and promote intervention and
prevention efforts aimed at young children (U.SblRuHealth Service, 2000). Research
suggests that as early as the preschool periathfaderable number of children appear to meet
full or modified criteria for disorders such as orajlepression (Luby & Belden, 2006; Luby et
al., 2002), anxiety disorders (Egger & Angold, 2B &ttention-deficit/hyperactivity disorder
(ADHD; Egger & Angold, 2006a; Steinhoff et al, 2Q@hd oppositional defiant disorder (ODD;
Rocknhill, Collett, McClellan, & Speltz, 2006). Inelé, preschool psychopathology may be fairly
common, and appears to be as prevalent as emoéinddiehavioral problems in school-age
children (Bufferd et al., 2011; Egger & Angold, B3) Gadow, Sprafkin, & Nolan, 2001,
Lavigne et al., 1996; Roberts, Attkisson, & Rosetth1998). The few studies that have assessed
the prevalence of a range of psychiatric disordemeschoolers suggest that 14.0-27.4% of
preschoolers qualify for a psychiatric diagnosisft&rd et al., 2011; Earls, 1982; Egger et al.,
2006a; Keenan et al., 1997; Lavigne et al., 199692 Estimates for more specific diagnostic
categories include the following: depression (0.3, specific phobia (0.0-11.5%), separation
anxiety (0.5-5.4%), social phobia (2.0-4.6%), ADKID0-12.8%), and ODD (4.0-16.8%).
Estimates of comorbidity among disorders suggegtdhout one-quarter of preschoolers with a
psychiatric disorder meet criteria for one or madelitional diagnoses. To the limited extent that
preschool researchers have examined demographetates in relation to specific disorders,
few associations have been found with the exceptianboys were more likely to be diagnosed
with attention-deficit/hyperactivity disorder thgirls (Egger & Angold, 2006a; Lavigne et al.,

2009).



Despite these data, the implications of psychopatjyon preschoolers remain unclear.
For example, diagnostic criteria and symptom scadde®loped for adults and older children may
not adequately distinguish developmentally nornegbiehavior from psychopathology in young
children (Egger & Emde, 2011; Wakschlag, Leventfiabmas, & Pine, 2007). In addition,
preschool assessment can be complicated by rapithel in language, cognition, emotion, and
social behavior that can influence symptom maratests (Egger & Angold, 2006a), lack of
self-report of symptoms (Angold, Egger, & Carted02), and difficulty defining impairment
given the limited range of settings as well aselosnnection to caregivers’ functioning (Carter,
Briggs-Gowan, & Davis, 2004). Still, using the @iig nosology, evidence that prevalence rates
in preschoolers are similar to those found in stlage children suggests that symptoms and
disorders may emerge quite early and persist awer {Egger & Angold, 2006a; Gadow et al.,
2001; Keenan et al., 2011; Lavigne et al., 199G dris et al., 1998).

Unfortunately, there are few longitudinal studiesigned to examine the stability of
psychopathology in preschoolers, and most studies heen limited to externalizing problems
such as oppositional and defiant behavior, attardeficits, hyperactivity, and impulsivity (e.g.,
Cole, Teti, Zahn-Waxler, 2003; Denham et al., 2@B@an, Somer, Amado, & Thompson, 2005;
Harvey et al., 2009; Keenan et al., 2011; Keileyftlhouse, Bates, Dodge, & Pettit, G., 2003;
Lahey et al., 2004; Lavigne et al, 2001; McGeetritire, Williams, & Silva, 1991; Owens &
Shaw, 2003; Price et al., 2005; Speltz, McCleleklyen, & Jones, 1999). Many of these
studies show that externalizing disorders areastlmoderately stable through school age,
suggesting that many children do not “grow outthadir behavior problems. Less is known
about the stability of internalizing disorders aythptoms in preschoolers and findings are less

consistent (Bosquet & Egeland, 2006; Egeland, Kelkp Gottesman, & Erickson, 1990;



Fischer, Rolf, Hasazi, & Cummings, 1984; Keenarg\§glDelliquadri, Giovannelli, & Walsh,
1998; Lavigne, Arend, Rosenbaum, Binns, Christp&eGibbons, 1998; Keiley et al., 2003;
Lavigne, Gibbons, Arend, Rosenbaum, Binns, & Cbfist, 1999; Luby, Si, Belden, Tandon, &
Spitznagel, 2009; Mesman, Bongers, & Koot, 2001siMan & Koot, 2001; Mian, Wainwright,
Briggs-Gowan, & Carter, 2010; Pihlakoski, Sourandegomaa, Rautava, Helenius, & Sillanp&a,
2006; Shaw, Keenan, Vondra, Delliquadri, & Giovdhn&997). These studies suggest that
internalizing problems often persist through screg®, though homotypic internalizing
pathways may be less stable than homotypic exiemmglpathways. However, many studies
report broadband internalizing and externalizingnsiom or diagnostic categories that do not
provide sufficient detail.

The development of checklist measures to assebboad (Achenbach, 1991; 1992)
and specific symptom domains (e.g., Spence, Rapepnald, & Ingam, 2001) in young
children provided the foundation for the growineldi of preschool psychopathology. Using
parent and teacher rating scales, researchersé&poded important data on the levels,
correlates, and stability of symptoms in preschale cross-sectional (Gadow et al., 2001; Koot
& Verhulst, 1991; Pavuluri, Luk, & McGee, 1999; Riman, Stevenson, Graham, Ridgely,
Goldman, & Talbott, 1974; Spence et al., 2001; TagnByrne, Offord, & Boyle, 1991) and
longitudinal (Beitchman, Wekerle, & Hood, 1987; @g6-Gowan et al., 2006; Campbell &
Ewing, 1990; Campbell, Ewing, Breaux, SzumowskB@ole et al., 2003; Denham et al.,
2000; Egeland et al., 1990; Ercan et al., 2005Heset al., 1984; Kashani, Holcomb, &
Orvaschel, 1986; Keenan et al., 1998; Lavigne.etl8B8; 1999; McGee et al., 1991; Mesman et
al., 2001; Mesman & Koot, 2001; Moffitt, Caspi, Rson, Silva, & Stanton, 1996; Owens &

Shaw, 2003; Pihlakoski et al., 2006; Shaw et 81971 Speltz et al., 1999; Spieker, Larson,



Lewis, Keller, & Gilchrist, 1999) studies. This vkonas informed recent efforts to modify
diagnostic criteria for preschoolers (Egger & Enigl 1; Task Force on Research Diagnostic
Criteria, 2003), apply principles of developmerst@ience to distinguish normative from non-
normative behavior (Wakschlag, Tolan, & Levent28l10), and develop structured diagnostic
interviews to assess psychopathology in young amldBirmaher et al., 2009; Egger, Ascher, &
Angold, 1999; Lucas, Fisher, & Luby, 1998; Schegaii& Haslett, 2010).

However, the use of checklist measures providesiieails about the nature, duration,
and clinical significance of symptoms and doesp®simit an evaluation of the prevalence or
stability of diagnostic categories. Only two follayp studies of preschool-aged children
assessing a broad range of psychopathology inclagesychiatric interview (Lavigne et al.,
1998; Mesman & Koot, 2001). However, the interviawese not conducted during the initial,
preschool age assessment (i.e., only the CBCL wed at the age 3 assessment; interviews were
not used until ages 7 and 10, respectively; Lavigra., 1998; Mesman & Koot, 2001).

Previous studies are also limited by samples tleaé welatively small and were either
considered “high risk” (Egeland et al., 1990) otambed from social service (Keenan et al.,
1998; Owens & Shaw, 2003; Shaw et al., 1997), gayet clinic (e.g., Keenan et al., 2011;
Speltz et al., 1999), or primary care (Keenan .eR8éll1; Lavigne et al., 1998; 1999; 2001,
Pihlakoski et al., 2006) settings. Notably, som&li&s used community samples (Briggs-Gowan
et al., 2006; Cole et al., 2003; Fischer et al§4t Mesman & Koot, 2001; Mesman et al., 2001;
Price et al., 2005), but the use of behavior chsiskin these studies limits the extent to which
the stability of clinically significant psychopatlogy and specific diagnoses could be examined.

To address these gaps in the literature, the presighy will examine the stability and

continuity of specific internalizing and externatig problems in a large community sample of



preschoolers using a comprehensive psychiatrieviiete designed for use in this population.
The stability of symptoms and diagnoses from ages&3years would support the validity of
current conceptualizations of psychopathology esphoolers and encourage the development
of prevention and early intervention efforts tanggtooth the emotional and behavior problems
and their developmental sequelae. Moreover, infaomabout homotypic and heterotypic
continuity is critical for understanding the devatoental course of specific disorders and
refining the classification of preschool psychopébly.

In addition to determining the degree of stabjlitys important to identify predictors of
the course of psychopathology. This can providéuligeognostic information for clinicians and
families, identify subgroups of children who arggmneatest need for early intervention and
services, and provide clues to processes influgrntia course of psychopathology in young
children. Unfortunately, few studies have explopeedictors of the course of the range of
psychopathology. The studies that have examinesildegredictors assessed a wide range of
factors: child variables, such as child’s sex (Masrat al., 2001; Spieker et al., 1999),
temperament (Owens & Shaw, 2003), and co-occusyngptoms (Briggs-Gowan et al., 2006;
Keenan et al., 2011); parent variables, such angag style (Spieker et al., 1999; McFayden-
Ketchum, Bates, Dodge, & Pettit, 1996) and mategpsgthopathology/ negative affect (Briggs-
Gowan et al., 2006; Egeland et al., 1990; MunsooMishon, & Spieker, 2001; Owens & Shaw,
2003; Spieker et al., 1999); and environmentalaldeis, such as stressful life events (Egeland et
al., 1990; Lavigne et al.,1998) and the qualityhaf home environment (Egeland et al., 1990).
However, the findings of these studies are incoasisand, like other studies of preschool
psychopathology, the majority focused on extermadiproblems. Further, most of this work is

based on the use of behavior checklists rathertti@ough diagnostic assessments.



The present study will address this gap in theditee by examining predictors of age 6
symptoms in a large community sample while contrglfor age 3 symptoms. Following
Cicchetti (Cicchetti & Cohen, 2006; Cicchetti & \éaltino, 2007), we conceptualize the course
of child psychopathology as being influenced byatales in multiple domains. In this study, we
will consider variables from three broad domairet subsume most predictors examined in
previous studies: child, family, and life stressf@bell, 1995). Child predictors will include
child temperament and co-occurring symptoms atBBad@milial predictors will include maternal
psychopathology and parenting behavior at age@|instress will include proximal stressors
involving the child or immediate family membersm®nths prior to the age 6 interview, as well
as early stressors involving the child or immedfataily members from the time the child was
born until the age 3 interview. These predictor$ b& examined in relation to change in
symptoms, rather than diagnoses, from age 3 t®aDemensional symptoms scale scores are
used in these analyses given that the distributfamderlying psychopathology appears to be
continuous in nature and dimensional measurememrisidered to more accurately reflect the
processes that confer risk for psychopathology éEggEmde, 2011).

A number of studies of youths indicate that extreéemeperament/personality traits are
associated with poorer outcomes in a variety dfrdisrs (Caspi, Henry, McGee, Moffitt, &
Silva, 1995; Johnson, Cohen, Skodol, Oldham, Ka&eBrook, 1999; Moffitt & Caspi, 2001).
Extreme temperament traits may represent stabtesvatbilities to, or early manifestations of,
psychopathology (Lahey, 2004), and can constraidreim’s ability to cope effectively with
stress (Compas, Conner-Smith, & Jaser, 2004).

Children’s co-occurring symptoms predicts greatsstence and risk of recurrence in a

variety of psychiatric disorders (Briggs-Gowan, weSchwab-Stone, Leventhal, Leaf, &



Horwitz, 2003; Keenan et al., 2011; Pickles, RoS8iejonoff, Foley, Rutter, & Silberg, 2001).
This process could occur if one set of symptomdrimrie to circumstances for other problems
to develop (Caron & Rutter, 1991) and/or if exprass of symptoms vary over the course of
development (Rutter, Kim-Cohen, & Maughan, 2008)hgpothesized, for example, in the link
between early anxiety and later risk for depres&ong., Rice, van den Bree, & Thapar, 2004). It
is also likely that co-occuring symptoms are a raafkr more severe psychopathology.

Maternal psychopathology is also associated witherpersistent psychopathology in
children and adolescents (Ashford, Smit, Van Li&arijpers, & Koot, 2008; Garber, Keiley, &
Martin, 2002; Luby et al., 2009; Mesman & Koot, BQ®ohde, Lewinsohn, Klein, & Seeley,
2005; Sterba, Prinstein, & Cox, 2007; Weissman,Rémaratne, Nomura, Warner, Pilowsky, &
Verdeli, 2006). It may be a marker of greater genailnerability, as well as an environmental
stressor that contributes to child emotional anttblb@r problems (Goodman & Gotlib, 1999).

Parents play a central role in the lives of youhigdcen, and maladaptive parenting has
been associated with a poorer course and outcomeaniety of disorders in children and
adolescents (Asarnow, Goldstein, Tompson, & Guti#93; Hayden & Klein, 2001; Hipwell,
Keenan, Kasza, Loeber, Stouthamer-Loeber, & Be@d8;2McCleary & Sanford, 2002). Poor
parenting may interfere with the development of-sejulation, social competence, and self-
esteem and be a source of both chronic and acetsgGrant et al., 2006; Milevsky, Schlechter,
Netter, & Keehn, 2007; Prevatt, 2003; Steinbergnharn, Darling, Mounts, & Dornbusch,
1994).

Lastly, stressful life events also predict persisteof psychopathology in youth
(Goodyer, 2001). Parent and child behavior mayrdmute to the occurrence of life stressors via

stress generation processes (Rudolph, Hammen, Burgierg, Herzberg, & Daley, 2000). At



the same time, life stressors can disrupt the fagyistem and tax children’s and families’ coping
and other resources influencing the onset and eafrshild psychopathology (Birmaher,
Arbelaez, & Brent, 2002; Compas et al., 2004; Gr@aimpas, Thurm, McMahon, & Gipson,
2004; Grant et al., 2006; Goodyer, 2001). In thuslg, early stressors within the first 3 years of
the child’s life may confer a vulnerability to enwtal and behavioral problems, whereas
proximal stressors occurring within the year ptothe age 6 assessment may serve to trigger
existing susceptibilities.

Thus, we assessed specific emotional and behadi@@iders in preschoolers using a
comprehensive diagnostic interview (the Preschayd Rsychiatric Assessment; PAPA; Egger et
al., 1999) as part of a prospective longitudinatigtof a large community sample. Using data
collected at ages 3 and 6, we examined the stabflinternalizing and externalizing disorders
and symptoms as well as predictors of the courgsydhopathology in early childhood. The
specific aims were to:

1. Compare the rates of diagnoses and levels cériiianal symptom scale scores for emotional
and behavioral problems in 6-year olds to thosedoat age 3.

2. Explore the homotypic continuity of disorderslatability of symptoms.

3. Compare the patterns of concurrent comorbiditgrag disorders and covariation between
symptom scales at age 3 with those at age 6.

4. Explore the heterotypic continuity of disordarsl stability symptoms.

5. Examine predictors of symptoms of psychopathpkicage 6 controlling for age 3 symptoms.
Three domains of predictors will be included: citielnperament, co-occurring symptoms),

family (maternal psychopathology, parenting behg\and life stress.



Method
Participants

Families with a 3-year-old child living within 2@itiguous miles of Stony Brook, NY
with at least one biological parent were eligildgarticipate. The primary caregiver was
required to speak English, and children with sigaiit medical disorders or developmental
disabilities were excluded. Of the 815 families wirere identified as eligible, 66.4% entered the
study at time 1r(= 541) and provided diagnostic information abdet ¢hild. There were no
significant differences between families who did @nd not participate on child sex and
race/ethnicity, and parental marital status, edocaand employment status. Informed,
voluntary, and written consent was obtained fromghrent prior to participation. The study was
approved by the human subjects review committ&taty Brook University and families were
compensated for their participation.

In order to recruit a sufficient number of familiesa cost-effective manner, we used
commercial mailing lists. Mailing lists were proeid by Survey Sampling International who
utilize over 3,200 public, private, and non-prafiurces (e.g., hospital records, baby store
mailing lists, birth class registrations) to genenaotential participants with an 85% coverage
rate. Compared to other sampling methods suchna®na digit dialing (RDD), commercial
mailing lists are more cost-effective in targetangmall subgroup of the population. Further,
there appear to be no significant differences malgraphic and health-related variables between
samples obtained using RDD and commercial datal§@desn, Mignone, & Harlap, 2000).

The first wave of data collection when children &age 3 occurred from November
2004 through July 2007. Only one child per familys assessed. Families were informed that

we planned to conduct a follow-up assessment @bgaars after their first visit. They provided
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extensive contact information to ensure we couddtlhghem. In addition, we remained in touch
with all families by mailing them semi-annual stutBwsletters and maintaining a study website.
The second wave of data collection occurred fropt&eaber 2007 through June 2010 when
children were age 6.

Five hundred forty-one parents were interviewedremg their 3-year-old child (time 1,
M age = 3.6 year§D= 0.3), and 462 of these parents (85.4%) wera\il@ed again when
their child turned 6 years old (timeld,age= 6.1 years§D= 0.4). The mean length of time
between interviews was 2.5 yea8D(= 0.4;Range= 1.6-4.4). There were no significant
associations between the length of time betwe@mii@ws and any of the age 3 or age 6 PAPA
diagnoses and symptom scales. Children who contplbeefirst assessment at age 3 were
compared to children who did not complete the sé@ssessment on demographic and age 3
PAPA variables. There was one significant diffeeer@5.9% of children without depression at
age 3 were assessed again at age 6 (456/531) wlarge60.0% of children with depression at
age 3 (6/10) were assessed again at age(6, N = 541) = 5.27p < .05. No differences were
found on any demographic or other age 3 PAPA vhasab

Table 1 lists the demographic information for siedy sample. Census data suggest the
sample is reasonably representative of the suringrabunty (population = 1,453,229), where
87.3% of parents with children below age 18 wereriad; 79.0% of individuals were
White/non-Hispanic; and 48.1% of adults aged 2%p&4¢luated from college.
Measures

Child Psychopathologyl'he Preschool Age Psychiatric Assessment (PAPAsive 1.4;
Egger et al., 1999). The PAPA is the first publgkiéagnostic interview designed to assess a

comprehensive set of symptoms from the DiagnosticStatistical Manual {Zedition, text
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revision; DSM-IV-TR; American Psychiatric Assoc@ti, 2000) in preschoolers ages 2 to 5. The
PAPA was used for both assessments although tldrermiwere 6 years old at the follow-up.
There are instruments available for use in schgelehildren, but most are designed for children
8 years and older, and none appear to be as dewvefaglly appropriate for 6-year olds as the
PAPA. Moreover, we wanted to maintain comparabdityassessments across the two waves. In
a personal communication, Egger (2007) indicatatlghe has used the PAPA with 6-year olds
and recommended that we continue to use the PABRAour sample at age 6.

The PAPA uses a structured format and an intervidased approach. The interviewer
must adhere to the protocol and ask all requiresstions, but must also confirm the parent’s
understanding of the question, elicit examplestdvant behaviors, and apply a priori
guidelines for rating symptoms using a glossarynf@pms occurring 3 months prior to the
interview are rated to maximize accuracy of redall initial onset dates are recorded even when
they precede the 3-month primary period to as$esduration of symptoms. Adequate test-
retest reliability has been reported using indepanthterviews (Egger et al., 2006a).

DSM-1V diagnoses were derived using algorithms ta@dy the instrument’s
developers. Emotional disorders included any depregmajor depressive disorder, dysthymia,
or depression not otherwise specified [NOS]) onatyqspecific phobia, separation anxiety,
social phobia, generalized anxiety disorder, agorhja, selective mutism) disorder; behavioral
disorders included attention-deficit/hyperactiwiigorder (ADHD) or oppositional defiant
disorder (ODD). Panic disorder was also assessgadidoparticipants were diagnosed with this
disorder so it was excluded from analyses. Dimeradisymptom scales were created by

summing items in each diagnostic category. As e@gecymptom scale scores were not
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normally distributed. However, given that the ddgarscales would not be expected to be
normally distributed, we did not transform thesealales.

Following Egger et al. (2006), to operationalizerte such as “often,” “excessive,” and
“persistent,” in the DSM-IV criteria for the algtnms for separation anxiety disorder (SAD) and
ODD, we selected as a cutoff the frequency thattified the top 10% of the distribution of
children in the sample. This ensures that any ahieting criteria exhibits these
developmentally typical behaviors more frequerttigrt other children. Cutoffs were established
separately at age 3 and age 6.

At the age 3 assessment, interviews were condlbigt@dvanced graduate students in
clinical psychology who received training on PAPdwanistration from a member of the PAPA
group. To examine interrater reliability, a secoatdr from the pool of interviewers
independently rated audiotapes of 21 PAPA intersi€lihe interviews were randomly selected,
but we over-sampled participants who reported @mislto ensure adequate variability. Kappas
were 1.00 for all diagnostic categories (excepmaale mutism, which neither rater diagnosed in
this subsample), including the broad category gfanxiety disorder. ICCs for the symptom
scales were: depression (.96), anxiety (.99), AOHD), and ODD (.99). Internal consistency
(o) of the symptom scales was: depression (.69) eanki81), ADHD (.90) and ODD (.87).

At the age 6 assessment, the majority of the ity were conducted by an M.A.-level
psychologist with extensive experience with streetiudiagnostic interviews. This interviewer
did not administer the PAPA at age 3, and was war@ of the results of the age 3 assessments.
To examine interrater reliability, a second diadinsn (an advanced graduate student) rated
audiotapes of 35 PAPA interviews, again oversanggbarticipants with higher levels of

psychopathology. Kappas were: depression (.64)aariety disorder (.89), separation anxiety
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(1.00), specific phobia (.79), agoraphobia (1.2@MHD (.64) and ODD (.87) (neither rater
diagnosed other anxiety disorders in this subsamp&Cs for the symptom scales were:
depression (.95), anxiety (.71), ADHD (.97), andI®97). Internal consistency) of the
symptom scales was: depression (.74), anxiety,(A5HD (.88) and ODD (.79).

Early Childhood Inventory-4 (ECI-4Yhe ECI-4 is a parent rating scale used to screen
DSM-1V emotional and behavioral disorders in 36tgear-olds (Gadow & Sprafkin, 2000).
Parents completed the ADHD and ODD sections ofrthentory at the initial age 3 assessment
only. The correct classification rates for ADHD a@BD with respect to chart diagnoses were
60% and 74%, respectively (Sprafkin, Volpe, Gadiawaian, & Kelly, 2002). In the present
sample, coefficient alphas for the ECI-4 were ABKID-Inattention), .82 (ADHD-
Hyperactivity/Impulsivity), and .85 (ODD).

Due to concerns about administration time at tlee3agssessment, in the first 60% of the
original samplerf = 324/541), the interviewer used the ECI-4 ADH@ &DD scales as a
screen to help determine whether to complete thelBand ODD sections of the PAPA to
reduce administration time. If evidence from theeeaer indicated the child was very unlikely to
meet diagnostic criteria, the interviewer briefgnéirmed the absence of ADHD and ODD with
the parent. If the parent continued to report thate was no evidence of ADHD and/or ODD,
this section(s) of the interview was skipped. la thmaining 40% of the original sampiex
217/541), the PAPA ADHD and ODD sections were adistened to all parents when it was
found that completing all sections did not burdeterviewees. However, all results were similar
when analyses were limited to the 40% of the samwple received the complete PAPA ADHD

and ODD sections. For the part of the sampledithhot receive the full ADHD and ODD
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sections, age 3 symptoms were assumed to be afsarhe interviewer confirmed the absence
of key symptoms. At the age 6 assessment, allsectvere administered to all parents.

Child TemperamentChild temperament was measured at age 3 usinggtheratory
Temperament Assessment Battery (Lab-TAB; GoldsrR#illy, Lemery, Longley, & Prescott,
1995) in which each child participated in a staddaad set of tasks designed to elicit various
manifestations of temperament-relevant behavi@chBask was videotaped through a one-way
mirror and coded by graduate students, study statf,undergraduate research assistants who
completed extensive training. Coders were unawbother study variables and had to reach at
least 80% agreement with a “master” rater befoderngpindependently. Facial, bodily, and vocal
indicators of affect were coded, as well as temperd-relevant behaviors such as interest and
impulsivity. Following Kagan and colleagues (Kag8njdman, Kahn, & Towsley, 2007),
behavioral inhibition was coded using a composditafiect, behavior, and latency variables. To
reduce the number of temperament variables, aipaghcomponents analysis was conducted
(Dougherty, Bufferd, Carlson, Dyson, Olino, & Kle2011). For the present study, the
following temperament component scores were indwded showed good internal consistency
(alpha) and interrater reliability (ICC): dyspho(i80 and .88, respectively), fear/inhibition (.71
and .82, respectively), exuberance (.88 and .8pewaively), and disinhibition (.70 and .83,
respectively).

Co-occurring symptomd.he dimensional symptom scales derived from theR At age
3 were used as child-level predictors. In eaclobahalyses across the four sets of symptom
areas, the other three dimensional scale scoresinduded as predictors. For example, in
analyses involving depressive symptoms, age 3 g A®HD, and ODD symptom scale scores

were included as independent variables.
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Maternal Psychopathologyxis | DSM-IV disorders were assessed in thedil
biological mother at the first wave of data colientusing the Structured Clinical Interview for
DSM, Non-Patient (SCID-NP; First, Gibbon, SpitzenVilliams, 1996). The SCID is a widely
used semi-structured diagnostic interview for ajudtith well-established reliability and
validity. For the one mother who could not be intewed, we collected informant data from the
other parent using the Family History Research boatjc Criteria (FH-RDC) interview guide
(Andreasen, Endicott, Spitzer, & Winokur, 1977)eT®CIDs were completed primarily by an
M.A.-level psychologist with extensive experienamducting SCID interviews in clinical and
non-clinical individuals. Raters were blind to @ta on child psychopathology and
temperament. Rates of lifetime mood, anxiety, anfts&nce use disorders in mothers were
32.6%, 34.3%, and 22.1%, respectively. Interragbability (kappa) of SCID lifetime mood,
anxiety, and substance use disorders were .93ar@il]1.00, respectively.

Parenting BehaviorAt age 3, the child and the parent (typically thether) participated
in 6 standardized interaction tasks designed tit @arious parenting behaviors based on a
modified version of the Teaching Tasks battery (&g, Weinfield, Hiester, Lawrence, Pierce,
& Chippendale, 1995). Interactions were videotaged later coded. Coders were unaware of
other study variables and were required to reaéh 8greement with a “master” rater before
coding independently. Three scales were selecradstin this study: parental supportive
presenced = .88), intrusivenessi(= .61), and hostilityo = .76). Interrater reliability ICCs were
.85, .70, and .83, respectively. The correlatiogtsveen the scale items were: supportive
presence (reverse-scored) and intrusiverress31) and hostilityr(= .66), and intrusiveness and

hostility (r = .42), allps < .001. The internal consistency of the scaleh@)l was .69.
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Life StressorsThe PAPA assesses stressful life events involtheghild and immediate
family members, including parental separation,agexillnesses and accidents, significant losses,
and traumatic experiences. In this study, lifessti@cluded early stressors involving the child or
immediate family members from the time the childsvioarn until the age 3 interview as well as
proximal stressors involving the child or immedi&mily members 12 months prior to the age 6
interview. The number of stressors in each categ@ne summed to create two scales (early
stressorsM = 4.07,SD = 2.75,Range= 0-15, interrater ICC = .99; recent stressbts: 2.31,
SD=1.79,Range= 0-12, interrater ICC = .90).

Procedure

Age 3.Children and their primary caretakers visited|i®ratory at Stony Brook
University twice, each time for about 2 hours. Tin& visit included the Lab-TAB; the second
visit included the Teaching Tasks parent-childriatéon and a variety of other measures.
Mothers completed interviews of their psychopatggl(SCID) and their child’s
psychopathology (PAPA) by telephone. Interviewsallgdasted 1%2-2 hours.

Age 6.The PAPA was administered to the primary caretdkeing a laboratory visit.
Interviews usually lasted 1%2-2 hours. Several stidf community samples have reported that
diagnostic interviews administered by telephonédyggjuivalent results to in-person interviews
for adults (Rohde, Lewinsohn, & Seeley, 1997; Satial., 1993) and children (Lyneham &
Rapee, 2005).

Data Analyses

Anxiety disorders were analyzed as individual dieos as well as an aggregate of all of

the disorders in the category. Individual depressigorders were analyzed as a single category

due to their low prevalence.
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McNemar's tests were used to compare rates of dssgbetween the age 3 and age 6
assessments. Paired sampessts were used to compare mean dimensional symgxtale
scores across assessments.

To examine the associations between diagnosegiowerodds ratios (ORs) were
computed using binary logistic regression with agkagnoses entered as independent variables
(IVs) and age 6 diagnoses entered as dependeablewi(DVs). This procedure yielded the odds
(and 95% confidence interval; Cl) of a diagnosiagg 6 given an age 3 diagnosis. Concurrent
comorbidity was controlled for in the heterotypiaéyses (Costello, Mustillo, Erkanli, Keeler, &
Angold, 2003). Bivariate correlations were calcaethbetween dimensional symptom scales in
each diagnostic category to examine the rank-agerement between these scores at ages 3 and
6. Concurrent comorbidity was again controlledifothe heterotypic analyses. Intraclass
correlations were considered for the homotypic ysed, but the use of bivariate correlations will
ensure that the homotypic and heterotypic analgsesomparable.

Concurrent comorbidity among disorders at agesd¥6amnas examined using binary
logistic regression and comparing the magnitudebefORs between the two time points. Both
the bivariate and unique associations between dsgmwere examined, hence unadjusted and
adjusted ORs are presented along with 95% Cls.etferichine whether comorbidity occurred at
rates above chance, calculations were conductestilmasa procedure outlined by Caron and
Rutter (1991). The ratio of observed frequency¢fjomorbidity between each diagnostic pair
to the frequency expected by chance (E, calculadetisorder 1 rate x disorder 2 rate) was
determined for each set of comorbid diagnoses avglgnificant OR. If the 95% CI for the ratio

did not include zero, the comorbidity rate exceecleahce. Additionally, bivariate correlations
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were computed to examine the concurrent covaridteiween symptom scales at ages 3 and 6,
and the magnitudes of the correlations were conapaseng Fisher r to z tests.

In both the analyses of diagnoses and symptomssaziéd sex and race, and parental
education and marital status were included as @esrwhen there was a bivariate association
with the DV (see Table 2).

Due to the large number of analyses, we examingdtbea dimensional scale scores for
the four major diagnostic categories (depressioxiedy, ADHD, ODD) to examine predictors
of change from age 3 to age 6. Predictors inclu@ethbles from each of three domains: child
(co-occurring symtpoms, temperament), family (nmeepsychopathology, parenting behavior),
and life stressors (early and recent). Child termment predictors included exuberance,
dysphoria, and disinhibition and fear/inhibitiorheTfirst three variables correspond to the
higher-order factors in Rothbart’s influential madirgency, negative affectivity, and effortful
control (Rothbart, Ahadi, Hersey, & Fisher, 20@¢&havioral inhibition includes elements of
each of these three other factors (Laptook, Ki@imo, Dyson, & Carlson, 2010), but was
included due to its prominence in the literaturdlmassociation of early temperament with
psychopathology (Klein, Dyson, Kujawa, & Kotov,pness). Co-occurring symptoms assessed
by the PAPA at age 3 were also included as chilgtlpredictors. For each analysis, the other
three symptom scales were included as 1Vs. Threado@f maternal psychopathology (SCID)
were included as predictors: lifetime mood, anxiatyd substance use disorders. Three
parenting variables from the age 3 Teaching Taskessment were used, including parental
supportive presence, intrusiveness, and hostilitgse variables correspond to the 3 key
dimensions that have been identified in many faat@lytic studies of parenting behavior

(Kendler, 1996). Finally, life stressors includagtvariables: a count of child and family

19



stressors occurring in the 12 months prior to tee@PAPA and any time in the child’s life
prior to the age 3 PAPA. Although it may be possiiol make predictions about differential
associations between some specific predictors hadge in some specific disorders, the limited
literature makes it difficult to do so with confidee. Therefore, the set of predictors was tested
for each of the four domains of child psychopathglo

We tested the associations using simultaneousptauligression, rather than structural
eguation modeling, as some of the variables in eadhivariable domain (child and family) are
relatively independent and cannot be used as itutkaf a latent variable. Separate analyses
were run for depression, anxiety, ADHD, and ODDe TV was each age 6 symptom scale. The
corresponding age 3 symptom scale, demographialtas with significant associations with the
age 6 scale (Table 2), and the child, family, afedstress variables were entered as IVs. We also
examined whether child sex and stressors modetiaeeffects of the other predictors. Due to
the large number of interactions to test, we Sseened for significant interactions by running
regressions with each predictor, moderator, aretaction term. Then we entered the
interactions that were significant into the fulyression models that included all the predictors.
Results are reported below when interactions wigreficant in both sets of regressions.

To examine whether the accumulation of predict@asdn impact on the course of
psychopathology, the association between numbgreafictors present and change in symptom
scales was analyzed using multiple regression.i@Qamis predictors were dichotomized using a
cutoff of 1 standard deviation (SD) above or betbewmean based on the valence of the variable
(e.g., 1 SD above the mean of stressors; 1 SD bislevmean of exuberance) and summed to
create a risk variable. Nonlinear relationshipsveein the number of predictors and symptom

change were explored by adding polynomial ternteéamodel.
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Tests were two-tailed, and alpha was set at 0.05.
Results

Associations with Demographic Variables

See Table 2 for the associations between demoigraphables and the age 3 and age 6
PAPA diagnoses and symptom scales. Given thabthesfof the study is on outcomes at age 6,
the analyses below will also be presented wherralling for the demographic variables with
significant associations with the four major sdté ® APA variables (depression, anxiety,
ADHD, ODD). At age 6, child race (0 = non-whitez1wvhite) is negatively associated with the
depression and ODD diagnoses, and the depressiziipAand ODD scales. Child sex (0 =
male, 1 = female) is negatively associated withaimeety scale. Child age is positively
associated with the ADHD scale. Parents’ educdfion neither parent graduate college, 1 = at
least 1 parent graduated college) is negativelycaed with the depression diagnosis and
negatively associated with the depression and Ofiles. Parents’ marital status (0 =
unmarried, 1 = married) is negatively associatetth tie ADHD diagnosis, and the depression
and ADHD scales.
Rates of Diagnoses and Levels of Symptom Scales

The first aim was to compare the rates of diagnasedevels of dimensional symptom
scale scores for emotional and behavioral disondeBsyear olds to those found at age 3. Table
3 shows the rates of diagnoses at the age 3 anl aggessments. 13.9% (64/462) of the sample
met criteria for any disorder at both time poiri8;4% (64/127) of children who met criteria for
a diagnosis at age 3 also met criteria for a disignat age 6; 52.0% (64/123) of children who

met criteria for a diagnosis at age 6 also meg¢gatfor a diagnosis at age 3. Meeting criteria for
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a diagnosis at age 3 was significantly associatétdmeeting criteria for a diagnosis at age 6
(OR=4.74p<.001, 95%CI|=3.04-7.43).

McNemar's test was used to compare rates of diagnostween the age 3 and age 6
assessments (see Table 4). Out of the 10 discadsessed, there was a significant increase in
rates for 2 disorders (depression/dysthymia and BRldecrease for 1 disorder (GAD), and no
significant difference for 7 disorders (depresdNdS, specific phobia, separation anxiety
disorder, social phobia, agoraphobia, selectivasmytand ODD) from age 3 to age 6. The
overall rates of diagnoses were relatively statdenfage 3 to age 6. These results were identical
when controlling for demographic variables as dbscrabove.

To compare mean dimensional symptom scale scoressaassessments, paired samples
t-tests were run for the four diagnostic categofse® Table 5). There was a significant increase
in mean levels of symptoms from age 3 to age @hfemdepression, anxiety, and ADHD
symptom scales; there was no significant changieear©DD symptom scale.

Homotypic Continuity of Psychopathology

The second aim was to explore the homotypic coityird psychopathology in
preschoolers, including the homotypic continuitydaforders, and the homotypic stability of
symptoms.

To examine the continuity of disorders, odds ratvese computed using binary logistic
regression with age 3 diagnoses entered as indepewdriables (IVs) and age 6 diagnoses
entered as dependent variables (DVs) to yield tiis @f a diagnosis at age 6 given an age 3
diagnosis (see Table 6). There were significara@atons between age 3 and age 6 anxiety,
ADHD, and ODD. The homotypic analysis could noto¢ computed for depression because

there were no cases at age 3 that remained atcage @ (see Table 4). These analyses were also
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conducted with each of the anxiety disorder diagao$here was significant continuity between
5 of the 6 anxiety disorders assessed: specifibiph®R = 2.87, p < .05, Cl = 1.23-6.73),
separation anxiety (OR = 7.88, p <.001, Cl = 2288), social phobia (OR =60.14, p <.001,
Cl =14.84-243.74), agoraphobia (OR = 22.10, p04.,@I = 4.73-103.29), and selective mutism
(OR = 37.75, p < .01, CI = 3.00-474.83).

Bivariate correlations were calculated between dsianal symptom scales within each
diagnostic category to examine the rank-order agee¢ between these scores at ages 3 and 6
(see Table 7). Each of the age 3 symptom scalesigadicantly associated with its
corresponding age 6 symptom scale. However, thenitualg of the homotypic depression
correlation was significantly lower than the honmétyanxiety and ADHD correlationp,< .05;
the magnitudes of the anxiety, ADHD, and ODD horpatygorrelations were not significantly
different. These results were identical when cdhtig for demographic variables as described
above.

Comorbidity Between Diagnoses and Symptom Scales

The third aim was to examine rates of concurremabidity at age 3 and age 6. The
rates of concurrent comorbidity among the four iiso categories are presented in Table 8. At
age 3, 9.1% (42/462) met criteria for two or moiggdoses; 33.3% (42/126) of those with at
least one diagnosis met criteria for multiple diaggs. At age 6, 8.9% (41/462) met criteria for
two or more diagnoses; 33.3% (41/123) of those afitleast one diagnosis met criteria for
multiple diagnoses. McNemar’s tests were conduftegairs of individual disorders; none of
the analyses were significant, suggesting thereates of comorbidity did not change from age

3 to 6 (although cell sizes may have been too simalétect changes).
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Table 9 shows the results of binary logistic regi@ss to compare the magnitudes of the
odds ratios between the four categories of diserdeer the two time points. These results were
identical when controlling for demographic variabées described above.

We also conducted the analyses controlling footlér diagnoses in order to examine
whether the associations were accounted for by doigity with another diagnosis (Angold,
Costello, & Erkanli, 1999). At age 3, there wasfigant comorbidity between depression and
anxiety, depression and ODD, and ODD and ADHD. @xlintg for other diagnoses slightly
weakened, but did not eliminate the comorbid asdioris. At age 6, the pattern of associations
was similar, though there was also significant cdoabty between depression and ADHD. The
magnitudes of the odds ratios are somewhat snailkesge 6 compared to age 3; however, the
95% Cls overlapped for each pair of diagnoses at3agnd age 6, suggesting there are no
significant differences in the rates of comorbidiyer the two time points. The rate of
comorbidity was significantly higher than expecbgdchance between each pair of diagnoses
with significant ORs (Age 3: depression and anxi€E = 2.56, Cl = 0.05-5.08; depression and
ODD, O/E =6.56, Cl =0.13-12.98; ADHD and ODD, (¥B6.25, Cl = 1.62-10.88; Age 6:
depression and anxiety, O/E = 2.56, Cl = 0.97-4d&pression and ADHD, O/E = 4.44, Cl =
0.89-8.00; depression and ODD, O/E = 4.95, CI 32Z.88; ADHD and ODD, O/E =4.05, Cl =
1.41-6.70).

The comorbidity for each of the specific anxietgatiders using logistic regressions was
also examined. The results presented here reftsccations while controlling for all other
diagnoses. At age 3, significant associations wbeerved between specific phobia and
separation anxiety (OR =5.27, p < .01, Cl =1.46LT), GAD (OR = 3.44, p < .05, Cl = 1.02-

11.56), and selective mutism (OR = 6.35, p < .05 €.05-38.30)separation anxiety disorder
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and GAD (OR =7.96, p < .01, Cl = 2.41-26.30); abphobia and agoraphobia (OR = 18.46, p
<.001, CI = 4.51-75.60) and selective mutism (O84:08, p < .001, Cl = 5.64-206.08). At age
6, significant associations were observed betwpenific phobia and social phobia (OR =
10.83, p < .05, Cl = 1.34-87.71); social phobia dagression (OR =54.84, p <.001, Cl = 5.88-
511.64); GAD and depression (OR = 36.24, p < .0E €.12-318.73) and agoraphobia (OR =
33.59, p < .05, CI = 1.70-665.52nd agoraphobia and ODD (OR = 14.76, p < .01, £69-
81.06).

Bivariate correlations were computed to examinecthrecurrent covariation between
symptom scales at ages 3 and 6 (see Table 10gc@lkks were significantly correlated at both
time points. The analyses were also conducted adinty for the other symptom scales in order
to examine whether the associations were accodiotdxy covariation with other scales.
Controlling for other symptom scales slightly welag@ the associations and eliminated the
associations between the anxiety and ADHD symptcates, and anxiety and ODD symptom
scales at both age 3 and age 6. These resultsdestecal when controlling for demographic
variables as described above.

The magnitudes of the correlations between eactopaymptom scales were compared
across time points. There was a significant difieeebetween the magnitudes of the correlations
between depression and anxiety at age=3.49) and age 6 € .57),Z=-1.69,p < .05, such
that that symptoms of depression and anxiety cedaat a higher level at age 6 than at age 3.
There were no significant differences between thgmtudes of the correlations between any
other pairs of symptom scales, suggesting thapatiern of symptom covariation were similar at
age 3 and age 6.

Heterotypic Continuity of Psychopathology
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The fourth aim was to explore the heterotypic auuity of psychopathology in
preschoolers, including the heterotypic continoitylisorders, and the heterotypic stability of
symptoms.

To examine the continuity of disorders, odds ratvese computed using binary logistic
regression with age 3 diagnoses entered as indepewdriables (IVs) and age 6 diagnoses
entered as dependent variables (DVs) to yield tiis @f a diagnosis at age 6 given an age 3
diagnosis (see Table 6). There were significara@atons between age 3 depression and age 6
anxiety, age 3 anxiety and age 6 depression, ageigty and age 6 ODD, age 3 ADHD and age
6 ODD, age 3 ODD and age 6 ADHD, and a trend-lagsbciation between age 3 depression
and age 6 ODDp(= .06). After controlling for any significant comrrent age 6 comorbidity, the
results remained significant for each of these@asions, with the exception of age 3 anxiety
and age 6 depression (there was no concurrent biitgrbetween age 6 anxiety and ODD, so
there was no control for this analysis). Theseltesvere identical when controlling for
demographic variables as described above.

These analyses were also conducted with each spiwfic anxiety disorder diagnoses.
Analyses were conducted without controlling for cament comorbidity and repeated
controlling for concurrent comorbidity when therer& significant associations between two age
6 diagnoses. There were significant associatiohsdan age 3 depression and age 6 separation
anxiety (OR =10.90, p <.01, Cl =1.88-63.08) age 6 social phobia (OR =9.93, p < .05, Cl =
1.05-93.88; this association remained after colntigofor concurrent age 6 comorbidity between
depression and social phobia); age 3 social praidaage 6 specific phobia (OR =5.20, p < .01,
Cl = 1.73-15.67; this association remained afterti@dling for concurrent age 6 comorbidity

between social phobia and specific phobia); ageparation anxiety and age 6 depression (OR =
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4.96, p < .01, Cl = 1.69-14.349), age 6 ODD (OR686p < .001, Cl = 2.76-16.19), and age 6
agoraphobia (OR =5.97, p < .05, Cl = 1.14-31.4dg 3 agoraphobia and age 6 depression (OR
=4.83,p<.05, Cl=1.27-18.37), age 6 specifiolpa (OR =4.42, p < .05, Cl = 1.34-14.62),
age 6 social phobia (OR = 15.71, p <.001, Cl 2%8.28), age 6 GAD (OR =13.60, p < .01,
Cl=2.41-76.72; however, this association does@oiain after controlling for concurrent age 6
comorbidity between agoraphobia and GAD), and ageléctive mutism (OR = 15.89, p < .05,
Cl =1.36-185.78); and age 3 selective mutism ayed@aGAD (OR = 12.47, p < .05, CI = 1.30-
120.13).

Bivariate correlations were calculated between dsimanal symptom scales within each
diagnostic category to examine the rank-order agee¢ between these scores at ages 3 and 6
(see Table 7). Analyses were also run controllorgcbncurrent comorbidity in the heterotypic
analyses. Each of the age 3 symptom scales waficagtly associated with each age 6
symptom scale (with the exception of age 3 anxaety age 6 ADHD). When controlling for
concurrent comorbidity, the following associatiosamained: age 3 depression and age 6 ADHD
and age 6 ODD; age 3 anxiety and age 6 ODD; ageBM\and age 6 ODD; and age 3 ODD
and age 6 ADHD; the association between age 3 il age 6 depression was significant at
the trend level. These results were identical wdaartrolling for demographic variables as
described above.

Predictors of Age 6 Psychopathology

The fifth aim was to examine predictors of contigiuif symptoms of psychopathology
from age 3 to age 6. Three domains of predictoreweluded: child (co-occurring symptoms,
temperament), family (maternal psychopathologyepting behavior) and life stress. See Table

11 for the zero-order correlations among the ptediariables and PAPA symptom scales.
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Separate simultaneous multiple regressions wergumbed using dimensional scale
scores for the four major diagnostic categoriepi(ggsion, anxiety, ADHD, ODD). The DV was
each age 6 symptom scale. The corresponding agaf@am scale, demographic variables with
significant associations with each age 6 symptoabesand the child, family, and life stress
variables were entered as IVs. Table 12 showsahdts of these regressions. Parental
education, parental marital status, age 3 anxigtypsoms, maternal mood disorder, maternal
anxiety disorder, and early stressors predicteid@ease in depressive symptoms. Fewer age 3
ODD symptoms, temperamental dysphoria, and matarnaéty disorder predicted an increase
in anxiety symptoms. Race and the child’s age ptedian increase in ADHD symptoms.
Finally, early stressors predicted an increaseDib@ymptoms.

Moderation with sex, early stressors, and recemrgssors.The effect of child sex, early
stressors, and recent stressors on the prediat@bies in relation to age 6 symptoms was
examined as described above. There were no signifinteractions with child sex or recent
stress. There was a significant interaction betvesely stressors and maternal intrusiveness in
predicting change in anxiety symptoms, B = .87=SB1, p < .01. For children with lower
levels of early stress, anxiety symptoms declirethaternal intrusiveness increased (B = -2.75,
SE = 1.21p < .05), whereas there was a trend for childreh Wwigher levels of early stress to
experience greater anxiety at higher levels of matentrusiveness (B = 2.02, SE = 1.p8;

.09). This interaction was also significant whdmatdictors were included in the regression.

Accumulation of predictorg:inally, to examine whether the accumulation @dactors
has an impact on the course of psychopathologyasheciation between number of predictors
and demographic risk variables present and agen@teyn scales (controlling for age 3

symptom scales) were analyzed using multiple regyasThere was a significant linear
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association between the sum of the number of pi@dipresent and increases in depressive (B =
46, SE = .07p < .001, adjuste® = .26,R* A = .08), anxiety (B = .50, SE = .1p< .01,
adjusted®? = .29,R? A = .02), ADHD (B = .28, SE = .0p,< .001, adjuste& = .32,R* A = .03)
and ODD symptoms (B = .16, SE = .@5 .01, adjuste®® = .27,R* A = .02). Next, nonlinear
relationships between the number of predictorsaggal6 symptoms were explored by adding
polynomial terms to the model. When the quadragic variable was added to each model, the
effects were not significant for any of the symptscales.
Discussion

This is the largest known study to examine thbibty of specific emotional and
behavioral problems in a community sample of prestdrs using a comprehensive diagnostic
interview and a prospective longitudinal desigrydPspathology was assessed at two times
points: when children were age 3 and again whepwege age 6. In addition, we examined
child, family, and life stress predictors of coniity. Overall rates of disorders were similar at
age 3 and age 6 and there were no significantrdrifees in the patterns of concurrent
comorbidity among disorders at ages 3 and 6. Tlaresignificant homotypic continuity
between age 3 and age 6 anxiety, ADHD, and ODD hatelotypic continuity between
depression and anxiety, depression and ODD, anaielyODD, and ADHD and ODD. Finally,
predictors of continuity of psychopathology fronee®jto age 6 included variables from each
domain.
Associations with Demographic Variables

Several associations emerged between demograptiables and the age 3 and age 6
PAPA diagnoses and symptom scales. At age 3, gigntfassociations with psychopathology

were found for non-white race, younger fathers’, dg@er parental education and non-married
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status. At age 6, significant associations withcpsypathology were found for non-white race,
male sex, older child age, and lower parental d@tlutand non-married status. The results of the
study were identical when controlling for these dgnaphic associations. The results suggest a
coherent pattern of risk for children with certamciodemographic profiles (i.e., non-white race,
less parental education, unmarried parents).

Some interview studies with older children (Carwwggmiller, Gray, McCarthy,
Horwitz, & Briggs-Gowan, 2010; Costello et al., 83@&nd those using checklist measures in
preschoolers (Campbell, 1995; Gadow et al., 200¢gest that demographic variables such as
minority status, male sex, and less parental ethrcate associated with emotional and
behavioral problems in children. To the limitedemtthat preschool researchers have examined
demographic correlates in relation to specific disos assessed with a diagnostic interview, few
associations have been found, with the exceptianiibys were more likely to be diagnosed
with attention-deficit/hyperactivity disorder thgirls (Egger & Angold, 2006a; Lavigne et al.,
2009). This finding was not observed in this studgpre boys met criteria for ADHD than girls
at age 3 (boya = 8/11) and age 6 (boys= 14/25), but these differences were not stasiByic
significant at either assessmexit,(1, N = 462) = 1.57p = .21 andX® (1, N = 462) = 0.04p =
.85, respectively.
Rates of Diagnoses and Levels of Symptom Scales

We found that over a quarter of the sample metrzifor any diagnosis at both age 3
and age 6. At age 3, the most prevalent disorders WDD, specific phobia, separation anxiety
disorder; at age 6, the most prevalent disorders @®D, specific phobia, and any depression.
Although it is difficult to compare rates of diserd across studies with varying methods, the

rates of specific disorders in this study were &iaat with, although at the higher end of the

30



range of, previous cross-sectional studies withpasnof non-referred preschoolers (Earls,
1982; Egger et al2006aKeenan et al., 1997; Lavigne et 41996, 2009). However, we
assessed a greater number of emotional disordemnsother studies, hence it makes sense that
higher rates were observed. There are no known ambfe studies assessing diagnoses from
age 3 to age 6, but prevalence studies of reprsemntsamples of school-age children from the
community report that about 1 in 5 children meéeda for a psychiatric disorder, which is
consistent with this study (Carter, et al., 2016st€llo et al., 2003),

The rates of diagnoses and mean levels of dimealssymptom scale scores for
emotional and behavioral disorders in 6-year oldsswcompared to those found at age 3. Out of
the ten disorders assessed, there was a signifircaetse in rates for two disorders
(depression/dysthymia and ADHD), a decrease fasdrder (GAD), and no significant
difference for seven disorders (depression NOS;iBp@hobia, separation anxiety disorder,
social phobia, agoraphobia, selective mutism, ab®{from age 3 to age 6. Given that no other
studies have assessed diagnoses in preschoolerad® 3 to age 6, we cannot compare these
rates to other samples. Of the four groups of dsimral symptom scales scores, the rates of
depressive, anxiety, and ADHD symptoms increasad fige 3 to age 6, whereas there was no
change in the rates of ODD symptoms.

Similar to our findings, previous research suggtsis depressive symptoms increase
from age 4 to 8 (Colder, Mott, & Berman, 2002) dinat depression is diagnosed more often in
older rather than younger preschool-aged childreby et al., 2002; 2009). The increase in the
rate of depression may reflect children’s growibdity to vocalize their distress, which would
raise parents’ awareness of these symptoms at egepared to age 3. This increase may also

reflect an actual change in the rate of depresssathe children transition to school-age with
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increasing performance demands as well as a grawmaency to compare themselves to others,
perhaps less favorably (Cole, Jacquez, & Masch2@m). The increase in rates of ADHD
diagnoses and symptoms is consistent with othearek (Egger, Kondo, & Angold, 2006b) and
may reflect that the symptoms are more impairimgl, therefore easier to recognize as children
transition to formal schooling, requiring them tmétion in increasingly demanding social and
academic contexts and maintain greater control thesr behavior. Finally, the reason for the
decrease in the rate of GAD is less clear, ancetisevery little data on GAD in preschoolers to
clarify this finding (Kertz & Woodruff-Borden, 20)1The age 3 rate is somewhat similar to the
rate found in a PAPA test-retest study with 2-4ge@r-old children in which rates of GAD
decreased significantly from the first to the setassessment and 2.4% at the second
assessment one week later (Egger et al., 2006aj€Tdata are inconsistent with developmental
research on worries, which suggests that the osccerof children’s worries increase with age
(Muris, Merckelbach, Gadet, & Moulaert, 2000; Ssgu_ease, Last, & Francis, 1988; Vasey,
Crinc, & Carter, 1994), though some particular argfaconcern (e.g., physical well-being,
imaginary creatures) seem to diminish over timere&g others (e.g., performance, social
evaluation) increase over time. These findings neflgct changes in cognitive development
from preschool to school age, where the focus afights changes from concrete and immediate
issues to more inferential and anticipatory thosghiwever, given the lack of studies in
preschoolers, it is difficult to know whether tlwavier rate found in this study at age 6 is more or
less valid than that at age 3. It is possible thatdevelopmentally normative inquisitive nature

of younger children (i.e., asking frequent questiabout a variety of domains) (Chouinard,

! In this study, depression was significantly assied with school status for both the diagnosis (09,p < .05) and
the symptom scale € .14,p < .01) such that children were more likely to meréteria for depression and have
higher depressive scale scores when they entems@dfechooling. For the depressive symptom scalld status
remained significant while controlling for childége.

32



2007; Franzier, Gelman, & Wellman, 2009) was pe&egias worrying by parents. In addition,
preschool-aged children are likely to spend maretwith parents than school-aged children, so
there may have more opportunities to ask parergstmuns at age 3 than at age 6. The
importance of studying worry in young children &en highlighted (Egger et al., 2006a; Kertz
& Woodruff-Borden, 2011) and these unclear findingslerscore this need.
Homotypic Continuity of Psychopathology

There was evidence of homotypic continuity betwage 3 and age 6 anxiety, ADHD,
and ODD diagnoses, as well as between the 5 @ thdividual anxiety disorders. Homotypic
continuity was not found for depression or GAD diages, which may reflect the small number
of depression cases at age 3 and GAD at age 6.bééed homotypic continuity between each
of the age 3 dimensional symptom scales and itesponding age 6 symptom scale. Similar to
some research in this area, where homotypic intienn@ pathways were less stable than
homotypic externalizing pathways (Briggs-Gowanlet2006; Egeland et al., 1990; Fischer et
al., 1984; Lavigne et al., 1998; Mesman et al.,12@hlakoski, et al., 2006), the homotypic
continuity of depressive symptoms was lower thandtiner disorders (though it was only
significantly different from the anxiety and ADHRaes). However, similar to other studies that
did not find differences between internalizing axdernalizing pathways (Keenan et al., 1998;
Lavigne et al., 1999), there were no differences/ben the degree of homotypic continuity in
anxiety, ADHD, and ODD symptoms.

There has been very little research examining tdialgy of specific disorders assessed
with a diagnostic interview in community samplegpodéschoolers, so only limited comparisons
to previous studies can be made. Our finding of diypic continuity of depressive symptoms

was consistent with a study that focused on coityirad depression in preschoolers (Luby et al.,
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2009). However, we did not find evidence for honpatycontinuity of the depression diagnosis
as they did, but they over-sampled for symptomdepiression in their study (whereas there were
very few depression diagnoses in our sample aBaddoderate stability has been found for
anxiety symptoms for preschool-aged children (Mgaal., 2010) and older children (e.g.,
Bosquet & Egeland, 2006) but the majority of presdistudies examining anxiety use broad
internalizing scales or diagnostic categories ithetide symptoms of both depression and
anxiety (Keenan et al., 1998; Keiley et al., 2008yigne et al., 1998; Mesman et al., 2001,
Sterba et al, 2007). Similar to our findings, otberdies have reported that preschoolers with
ADHD (Harvey et al., 2009; Lahey et al., 2004) ®&©D (Keenan et al., 2011; Speltz et al.,
1999) diagnoses are likely to continue to meeegatfor the disorders through school age,
though the magnitude of continuity varies considracross these few studies, which may
reflect differences between clinical and commusdynples.
Comorbidity Between Diagnoses and Symptom Scales

Similar to older youth and adults, considerablertap was found between disorders at
both assessments and the patterns of comorbiditg@variation at age 6 were very similar to
those found at age 3. Moreover, the rates of comitylof specific diagnoses were not
significantly different, although the cell sizesyrteave been too small to detect changes.
Overall, the structure of psychopathology appeafsetrelatively stable from age 3 to 6,
although structure was not formally tested.

There was a significant difference between the ntades of the correlations between
depressive and anxiety symptoms at age 3 and agggesting that symptoms of depression
and anxiety covaried at a higher rate at age 6 @hage 3. This finding may reflect that

symptoms of depression and anxiety become lessreliffiated over time, the heterotypic
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continuity between the symptoms, or the range pfeksive symptoms was more restricted at
age 3 compared to age 6.

Consistent with other studies that reported rate®morbidity in preschoolers, there was
considerable overlap between emotional and behal\vitsorders and symptoms (Birmaher et
al., 2009; Lavigne et al., 1996; Keenan et al.,79@nly Lavigne and colleagues (2009)
reported rates of comorbidity between among spedifiorders. Similar to this study, they found
a high degree of comorbidity between ODD and ADHDBey also found an association between
the ADHD and depression diagnoses, which was dodgived in this study at the age 6
assessment. However, they assessed very few ilt@rgalisorders, so patterns of comorbidity
with anxiety disorders cannot be compared. We faigdificant associations between
depression and anxiety, suggesting that this pattet is identified regularly in adults (e.g.,
(Kessler, Chiu, Demler, & Walters, 2005) is evidastearly as the preschool period. However,
consistent with previous research (Egger & AngalD6), the association between the
depression and ODD diagnoses was even greatethtbassociation between depression and
anxiety at both age 3 and age 6 assessments. dasquestion the validity of separate disorder
constructs and suggest more general difficultigb emotional and behavior regulation.

The finding that the ODD diagnosis and symptomsavweghly comorbid with most
other diagnostic categories and symptoms is camigtith previous research with preschool-
aged children (Egger & Angold, 2006) and with ldadinal studies finding that oppositionality
is an antecedent of virtually all forms of psychibygdogy in preschoolers (Lavigne et al., 1998)
and adolescents and adults (Kim-Cohen, Caspi, Mdffarrington, Milne, & Poulton, 2003;
Nock, Kazdin, Hiripi, & Kessler, 2007). These finds might be explained by research in older

children indicating that ODD includes several disticomponents that have more specific
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associations with other disorders both cross-sealiy (Stringaris & Goodman, 2009a) and
longitudinally (Langbehn, Cadoret, Yates, Trought®rsStewart, 1998; Stringaris, Cohen, Pine,
& Leibenluft, 2009; Stringaris & Goodman, 2009bhuE, ODD appears to include an irritability
dimension that is associated with some emotiorsgirders, a headstrong dimension that is
associated with ADHD, and a hurtful dimension tlsassociated with both ADHD and conduct
disorder (Stringaris & Goodman, 2009b).

Heterotypic Continuity of Psychopathology

Heterotypic continuity was found between 6 of tRepbssible pairs of broad diagnostic
categories, and 12 out of 48 possible pairs ofrdexs with each of the anxiety diagnoses. In
addition, there was heterotypic continuity betwéérof the 12 possible pairs of symptom scales.
The degree of continuity was largely similar acrbsmotypic and heterotypic analyses,
suggesting that there is both stability of diagscmed symptoms and well as change in
diagnostic status and symptom presentation oves. timterestingly, the magnitude of some
associations increased after controlling for ager@orbidity, such as between age 3 depression
and age 6 anxiety and age 3 depression and agd>6 Ti2se results suggest that depression is
more likely to predict the “pure” rather than coridrforms of these disorders, and may also
reflect diagnostic instability. Moreover, thesediimgs underscore the robustness of this form of
heterotypic continuity.

It appears that both depression and anxiety dissqoiedict the other. There is research
to support child and adolescent depression predidater anxiety (Fergusson & Woodward
2002; Kim-Cohen et al., 2003; Pine, Cohen, GurBrpok, & Ma, 1998) but the majority of data
in adolescents and young adults suggest that grieietls to precede depression and may be a

risk factor for developing depression (Burke, Laglh@hey, & Rathouz, 2005; Cole, Peeke,
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Martin, Truglio, & Seroczynski, 1998; Essau, 2008yaschel, Lewinsohn, & Seeley,1995;
Pine, Cohen, & Brook, 2001; Rice et al., 2004; #i&n, Beesdo, Bittner, & Goodwin, 2003;
Wittchen, Kessler, Pfister, & Lieb, 2000). Givemthhere is relatively no research in the
continuity of specific anxiety disorders and othsychopathology in preschoolers, this study
provides preliminary evidence for the pathways leemvearly depression and particular anxiety
disorders.

Unlike Luby and colleagues (2009), we did not fihdt disruptive behavior disorders
(ADHD and ODD) predicted later depression; theyitgoisthat having preschool disruptive
behavior disorders is more impairing than havingety disorders that can be relatively
common in this age group. However, we did find shahptoms of ADHD and ODD at age 3
predicted symptoms of depression at age 6.

The observed heterotypic pathways may reflect shias& factors for these disorders or
different expressions of similar processes (Ruter., 2006). These results points to the
importance of better understanding the underlyingn@emenology of behavior and changing
phenotypes across development (Wakschlag et &7)20
Predictors of Age 6 Psychopathology

To examine predictors of the change in psychopaglydrom age 3 to age 6, three
domains of predictors were assessed: child (coraogusymptoms and temperament, both
assessed at age 3), family (maternal psychopathalod observed parenting behavior, both
assessed at age 3) and life stress (early straasotging the child or immediate family
members from the time the child was born untilalge 3 interview and proximal stressors

involving the child or immediate family members m®nths prior to the age 6 interview). A
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number of unique predictors of change in symptomsifage 3 to age 6 emerged in each
symptom domain.

Less parental education, unmarried parents, ageidtg symptoms, maternal mood
disorder, maternal anxiety disorder, and earlysstves predicted an increase in depressive
symptoms from age 3 to age 6. Children with unredrparents with less education appear to be
at risk for increasing depressive symptoms comptretiildren with married parents with more
education. Our finding is consistent with crosstiseal research in which less parental
education was associated with internalizing prolsl¢@arter et al., 2010; Luby et al., 2009)
However, in an older sample, sociodemographic k&t including marital status and
education, were not associated with persistenpeatfiems (Briggs-Gowan et al., 2003). Age 3
symptoms of anxiety predicted an increase in depresymptoms. This pattern is consistent
with data in adolescents and young adults suggestat anxiety tends may be a risk factor for
developing depression (Essau, 2003; Orvaschel,€t%5; Pine et al., 2001; Rice et al., 2004,
Wittchen et al., 2000; 2003), that co-occurring pyoms may be a marker for more severe
psychopathology (Briggs-Gowan et al., 2003), amdhibterotypic continuity between age 3
anxiety and age 6 depression identified in thigstu

Both maternal mood and anxiety disorders were @ssacwith increasing depressive
symptoms. Maternal depression is a well-establispetént risk factor for depression in children
(Beardslee, Versage, & Gladstone, 1998; Goodmarotilf; 2002), and maternal
psychopathology has been found to predict depnessid depressive symptoms in children
(Ashford et al., 2008; Field, Lang, Martinez, Yan&ackens, & Bendell, 1996; Luby et al.,
2009; Phillips & O’Hara; Sterba et al., 2007a) addlescents (Garber et al., 2002; Klein,

Lewinsohn, Rohde, Seeley, & Olino, 2005; Olino, iKlJd_ewinsohn, Rohde, & Seeley, 2010;
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Rohde et al., 2005). This association may refleeaigr genetic vulnerability, as well as an
environmental stressor that contributes to child&#womal and behavior problems (Goodman &
Gotlib, 1999).

Finally, early stressors occurring between thedthibirth and the age 3 assessment
predicted an increase in depressive symptoms fg@8ao 6. Stressors have been found to
predict increases and persistence of psychopathatogputh (Goodyer, 2001; Mesman & Koot,
2001) with some specificity found for depressiorafgvold,Rgysamb, Ystrom, & Mathiesen,
2009).Life stressors may strain the family system amtlcoping and other resources that may
have delayed or prevented symptoms in childrem{Birer et al., 2002; Compas et al., 2004;
Grant et al., 2004; 2006; Goodyer, 2001). Paredtchild behaviors may also contribute to the
occurrence of life stressors via stress genergtiiooesses (Adrian & Hammen, 1993; Grant et
al., 2004; Rudolph et al., 2000). However, proxistagssors did not predict age 6 symptoms,
suggesting that if stress generation processesaeergring, they were more robust in the earlier
part of the child’s life. There is a large bodyswidence to suggest that although stressors are a
normative part of the human experience, repeatiga#ion of neurobiological stress responses,
particularly during key developmental periods, hkagting and, at times, permanent effects that
increase risk for psychopathology (Gunnar & Quey@d07).

Three predictors of anxiety symptoms emerged: AGD® symptoms, temperamental
dysphoria, and maternal anxiety disorder prediaredhcrease in anxiety symptoms from age 3
to age 6. First, fewer ODD symptoms at age 3 ptedian increase in anxiety symptoms, likely
reflecting that children who are more inhibited aeserved are at risk for anxiety (Biederman et

al., 2001b). Moreover, this finding is interestindight of research that suggests anxiety and
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inhibition may reduce risk for later oppositionabplems (Kerr, Tremblay, Pagani, & Vitaro,
1997, Loeber, Burke, Lahey, Winters, & Zera, 2008¢ck et al., 2007)

Second, a number of studies of children indicat¢ ¢ixtreme temperament/personality
traits are associated with poorer outcomes in eetyanf psychological problems (Caspi et al.,
1995; Johnson et al., 1999; Moffitt & Caspi, 2004though temperamental behavioral
inhibition has been consistently linked to anxi@iederman et al., 2001b; Schwartz, Snidman,
& Kagan, 1999), this study identified temperamediaphoria as a unique predictor of
increasing anxiety. This finding is consistent wiésearch that suggests temperamental sadness
and withdrawal can contribute to later anxiety (@ig006). Further, Mian and colleagues (2010)
found that negative emotionality, which encompasigasphoria, was more predictive of later
anxiety than inhibition.

Finally, maternal anxiety disorder also predictecteéasing anxiety symptoms, which is
consistent with previous research that offspringrofious parents are more likely to experience
anxiety than offspring of parents who are not angi(Beidel & Turner, 1997; Biederman,
Faraone, Hirshfeld-Becker, Friedman, Robin, & Rasemn, 2001a). However, as described
above, maternal anxiety was also associated witleasing depressive symptoms, suggesting a
broader pattern of risk for internalizing problems.

Non-white race and child’s age were associateld witreasing symptoms of ADHD
from age 3 to 6. In studies of older children, mamite children appear to have a greater number
of risk factors (e.g., poverty, parental unemplogthéhat are associated with increased risk for
psychopathology (Costello, Keeler, & Angold, 20(Rggarding age, research has suggested that
symptoms of ADHD are more commonly present in ofgtesschool-aged children (Egger et al.,

2006bh).
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Finally, early stressors predicted an increase®D symptoms from age 3 to age 6,
which is consistent with research that stressormgihe preschool period predict later
externalizing problems (Mesman & Koot, 2001). lursclear why early stressors predicted
increases in symptoms of depression and ODD, brg net associated with change in
symptoms of anxiety or ADHD. It is possible thattae children exposed to early stressors are
particularly vulnerable to experiencing emotionmggilation, which links symptoms of ODD
and depression (Stringaris & Goodman, 2009b). Gilanirritability in childhood predicts
mood and anxiety disorders in adulthood (Stringatrial., 2009), its potential association with
stressors is an important issue to address.

The effect of child sex, early stressors, and restassors on the predictor variables in
relation to change in symptoms was examined inragpanoderation analyses. There were no
significant interactions with child sex or recetress. There was a significant interaction
between early stressors and maternal intrusivange®dicting age 6 anxiety symptoms:
maternal intrusiveness was associated with a regtuict anxiety in environments with lower
levels of stress whereas intrusiveness was asedaih an increase in anxiety in environments
with higher levels of stress. Although intrusiveméstypically associated with negative
outcomes for children, there is research to sughasimaternal intrusiveness decreases
children’s inhibition (Hayden et al., 2010; Parlelgky, Putnam, & Crinc, 1997). Under certain
circumstances (e.g., low stress, particular gemeti@iles), maternal intrusiveness may be
experienced as increased monitoring and involvenfadordingly, Kagan (1994) has suggested
that parental intrusiveness may encourage shyrehil interact with others, which may help
children shift their focus away from threat andmate positive social experiences, thereby

decreasing anxiety (Fox, Henderson, Marshall, N&h% Ghera, 2005).
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Finally, there was a significant association betwiée accumulation of predictors and an
increase in symptoms for each symptom scale, stiggekat an increased number of risk
factors is associated with increased psychologigaptoms over time.

Taken together, these findings suggest that notewace, less parental education,
unmarried parents, child co-occurring symptoms emmatl anxiety and depression, and early
stressful life events predict an increase in symmgtof psychopathology from age 3 to age 6.
These data can provide useful prognostic informafio clinicians and families by identifying
subgroups of children who are in greatest neeéddly intervention and services.

Limitations

This study had several limitations. First, almbs¥% of children could not be assessed at
age 6, which may limit the generalizability of thedings. However, of all of the PAPA and
demographic variables, participants and dropoudtsrdd only on one variable: fewer children
with a depression diagnosis at age 3 had a sesmadsment at age 6. Given that there was no
evidence of attrition on any other age 3 PAPA andgraphic variables, the degree of bias is
likely to be fairly small.

Second, interviews were conducted by telephonleeadge 3 assessment, whereas at the
age 6 assessment parents were interviewed in pére@mmay have reduced the strength of
some of the associations between the age 3 an@ @@@ables. However, in epidemiological
studies of adult and child psychopathology, teleghimterviews are common, and concordance
between telephone and face-to-face interviewsgh H{Lyneham & Rapee, 2005; Rohde et al.,
1997; Sobin et al., 1993). Hence, any effects ofgudifferent methods of administration were

probably small.
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Third, we used the ECI screener for ADHD and ODDRetbuce administration time for
the first 60% of the sample at the age 3 assessidentever, given the interviewers’
confirmation of all negative ECI screeners, thedategative rate was probably quite low. In
addition, the rates for ADHD and ODD were fairlyngoarable for the first 60% and latter 40%
of the sample, and results were similar when aealygere limited to the subsample that
received the complete PAPA ADHD and ODD sectionswelver, this probably introduced
some imprecision in the calculation of dimensis@res, and therefore may have attenuated
some of the links between age 3 ADHD and ODD symygoales with age 6 outcomes.

Fourth, given the small number of cases of majprekesion/dysthymia, cases of
depression NOS were included in the “any depressiategory. There are few data on the
relation between depression NOS and specific dsjmresliagnoses, which may have introduced
some heterogeneity in the depression categoryaheed levels of continuity/stability.

Fifth, interrater reliability was assessed usirggrall (1 = 21) number of interviews at the
age 3 assessment, and the use of audiotapes adsaitsments may produce high-end estimates
compared to independent interviews.

Sixth, many analyses were conducted, particulailly demographic variables, so it is
possible that some of these results may be atatibeito chance.

Seventh, the sample was not randomly ascertaimeidth@ use of commercial mailing
lists may introduce unknown biases. However, theatgaphic characteristics of the sample
tended to mirror the community in which the studysveonducted. Unfortunately, there is no
economically feasible method to obtain represergagamples of preschoolers in the United
States. Thus, the best approach at this time may bge a variety of recruitment procedures to

triangulate on estimates of the rates of disorgetise community.
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Eighth, the data on psychopathology were basedysmbeparent reports. In addition,
mothers typically reported on both their childrentgeir own symptoms, and stressful life events,
which may have inflated associations due to shareithod variance. Indeed, the strongest
predictors came from same informant who provided da the dependent variables. Further,
mothers’ depression may bias reporting about ttteldren’s symptoms, increasing the levels of
symptoms endorsed for their children (Boyle & PeskI1997; Youngstrom, Izard, & Ackerman,
1999). However, maternal depression can be assdondth more accurate reporting; for
example, Garber and colleagues (2002) found tipatrte by mothers with depression paralleled
and confirmed their high-risk offspring reportssyinptoms.

Finally, the sample was largely white and middkessl Although the sample mirrored the
demographic characteristics of the region in whighstudy was conducted, the small number of
children in racial/ethnic minority groups may hdweited the power to detect additional
differences in rates of disorders and symptomsheumork is needed to examine the rates of
preschool emotional and behavioral problems in ndorerse samples.

Conclusions

This is the largest known study to examine theiktyabf a wide range of specific
emotional and behavioral problems in a communitg@a of preschoolers using a
comprehensive diagnostic interview and a prospedtimgitudinal design. In addition, multiple
methods were employed to assess a variety of pogsliof change. This study greatly improves
upon previous research that was limited by theofisenall, clinical samples, a focus on
externalizing problems, and the use of symptom kdlstaneasures.

Continued efforts to characterize the phenomenotdgnsychopathology in preschoolers

are needed. These efforts should include estahtjggmpirically-based cutoffs to distinguish
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normative from clinically significant behavior iroyng children using developmental and
clinical science approaches (Wakschlag et al., @XAamining the structure of preschool
psychopathology assessed with diagnostic intervi@texba, Egger, & Anogld, 2007),
conducting person-oriented analyses to understameasity in trajectories (Sterba et al., 2007,
von Eye & Bergman, 2003), and continuing diagnaoassisessment of specific emotional and
behavioral problems into school-age, adolescemzkpayond to increase our understanding of
the course of psychopathology.

These results suggest that the data (1) yieldnmition about the developmental course
and clinical significance of specific disorders) ¢€2n aid in identifying at-risk populations and
guide decision-making regarding need for services(8) should encourage the development of
prevention and early intervention efforts targetogh emotional and behavioral problems and
their developmental sequelae. There have beeeasitry efforts to provide psychological
services for young children and their caregiverg.(d@ell & Eyberg, 2002; Knapp, Ammen,
Arstein-Kerslake, Poulsen, & Mastergeorge, 2000, iis vital for this work to continue. This
study provides an improved understanding of thesmaf psychopathology in preschoolers,
which is a necessary step toward improving thetitieation, classification, and treatment of

psychological problems in young children.
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Appendix

Table 1
Demographic Characteristics of the Study Sample

Demographic Variable Age 3 assessment

Age 6 assassm

Parents’ education: % graduated collegé (

Child mean age: years (SD) 3.6 (0.3)
Mother mean age: years (SD) 36.1 (4.5)
Father mean age: years (SD) 38.3(5.4)
Child sex: female %) 45.9 (212)
Child race/ethnicity: %)
White/non-Hispanic 86.8 (401)
Hispanic 8.4 (39)
Black/African-American 1.5(7)
Asian 2.0(9)
Other 1.3 (6)
Interview respondents: %)
Biological Mother 97.6 (451)
Biological Father 1.7 (8)
Both parents 0.2 (1)
Grandparent 0.4 (2)
Biological parents’ marital status: %)(
Married 94.2 (435)
Divorced, separated, or widowed 1.9(9
Never married 3.9 (18)

6.1 (0.4)
38.6 (4.5)

40.8 (5.4)

92.2 (426)
7.6 (35)
0.0 (0)

0.2 (1)

89.4 (413)
6.9 (32

3.7 (17)



Mother 56.7 (258) 59.3 (245)

Father 46.7 (209) 47.8 (195)

®Note: At the age 3 assessment, 1.5% () of the mothers and 3.0%% 14) of the fathers did
not indicate their education level. At the age $easment, 10.6% € 49) of the mothers and

11.7% ( = 54) of the fathers did not indicate their edumatevel.
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Table 2

Associations between Demographic Variables and PBRgnoses and Symptom Scales

Age 3 Diagnoses

Age 3 Symptom Scales

Depression Anxiety ADHD ODD Depression  Anxiety ADHD ODD
Race .05 -.10* .02 -.02 .00 -.05 -.04 -.04
Sex -.07 -.04 -.06 -.07 -.03 -.05 -.06 -.04
Age 3:
Age at PAPA .00 .01 .02 .04 .05 -.01 .05 .01
Mother's Age .02 -.05 -.04 -.01 -.09 .00 -.07 -.03
Fathers Age .01 -.06 -.07 -.05 -.11* .02 -.12%* 04.
Parents’ -.05 -.12* .08 -.02 -.13** - 13 -.01 -.02
Education
Parents’ -.13** -.09 -.02 -.01 -.08 -.07 -.04 -.03
marital status

Age 6 Diagnoses Age 6 Symptom Scales

Depression Anxiety ADHD ODD Depression  Anxiety ADHD ODD
Race -11* .08 -.08 o -.10* -.04 -.15%* -11*
Sex .03 -.08 -.01 -.03 -.01 -.10* -.06 -.07
Age 6:
Age at PAPA .07 .01 .09 .05 .07 .02 10* .04
Mother's Age -.07 .02 -.04 .03 -.05 .04 -.04 .00
Father's Age -.04 .03 -.05 -.01 -.01 .06 -.06 -.03
Parents’ -.10* -.02 -.04 -.06 -.20%** -.08 -.05 -.10*
Education
Parents’ -.08 -.03 -.10* .00 - 15 -.02 -.12%* -.07

marital status

*p <.05; **p < .01; **p < .001.Note PAPA = Preschool Age Psychiatric AssessmgDtD = Attention-deficit/hyperactivity
disorder; ODD = Oppositional defiant disorder.
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Table 3

Comparison of Rates at Age 3 and Adé€6) (n) (95% CI)]

Disorder

Age 3 Rate

Age 6 Rate

Any diagnosis

Any Emotional Disorder

Any Depression
MDD/Dysthymia
Depression NOS

Any Anxiety Disorder
Specific phobia
Separation anxiety
Social phobia
GAD
Agoraphobia

Selective mutism

Any Behavioral Disorder

ADHD

ODD

Two or more diagnoses

27.5127)(23.5-31.9)
19.191) (16.2-23.7)
1.%) (0.6-2.8)
0.42) (0.1-1.6)
0@) (0.3-2.2)
19.889) (15.9-23.1)
9.644) (7.2-12.5)
5(86) (3.9-8.1)
3.07) (2.3-5.8)
3.9(18) (2.5-6.1)
3.p15) (2.0-5.3)
1) (0.7-3.1)
11.(61) (8.4-14.3)
2.4(11) (1.3-4.2)
10.2(47) (7.7-13.3)

%42) (6.8-12.1)

26.6123)(22.8-30.8)
18.84(7) (15.5-22.7)
5.425) (3.7-7.9)
3.215) (2.0-5.3)
2.210) (1.2-3.9)
15.672) (12.6-19.2)
8.138) (6.1-11.1)
4.422)(3.2-7.1)
2.210) (1.2-3.9)
1.57) (0.7-3.1)
1.78) (0.9-3.4)
0.63) (.2-1.9)
12.357) (9.7-15.7)
5.425) (3.7-7.9)
8.941) (6.6-11.8)

8.941) (6.6-11.8)

Note. N=462. MDD = Major depressive disorder; NOS = Ntiterwise specified; GAD =

Generalized anxiety disorder; ADHD = Attention-défhyperactivity disorder; ODD =

Oppositional defiant disorder.
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Table 4

McNemar’'s Tests Between Age 3 and Age 6 Diagnoses

Age 3 Disorder

Age 6 Disorder

Absent Present pvalue
Any Diagnosis Absent 276 59
.79
Present 63 64
Any Emotional  Absent 319 52
T7
Disorder Present 56 35
Any Depression  Absent 431 25
.00
Present 6 0
MDD/Dysthymia Absent 445 15
.00
Present 2 0
Depression NOS  Absent 448 10
.18
Present 4 0
Any Anxiety Absent 331 42
A1
Disorder Present 59 30
Specific phobia  Absent 388 30
.54
Present 36 8
SAD Absent 420 16
.62
Present 20 6
Social phobia Absent 441 4
A2
Present 11 6
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Age 3 Disorder Age 6 Disorder

Absent Present pvalue
GAD Absent 437 7
.04
Present 18 0
Agoraphobia Absent 442 5
.14
Present 12 3
Selective mutism Absent 453 2
.29
Present 6 1
Any Behavior Absent 376 35
.53
Disorder Present 29 22
ADHD Absent 431 20
.01
Present 6 5
Absent 390 25
ODD Present 31 16 .50

Note. pvalues inbold signify a significant increase or decrease ing&tem age 3 to age 6. MDD =
Major depressive disorder; NOS = Not otherwise djgel; SAD — Separation anxiety disorder;
GAD = Generalized anxiety disorder; ADHD = Attemtideficit/hyperactivity disorder; ODD =

Oppositional defiant disorder.
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Table 5
Paired Samples t-tests Between Age 3 and Age 6t@ynJcales

Scale Age 3 Mean (SD) Age 6 Mean (SD) t statistic
Depression 1.93 (2.19) 4.15 (3.42) 15.02%**
Anxiety 7.55 (6.34) 11.16 (8.90) 10.00%***
ADHD 1.48 (3.73) 2.40 (3.82) 5.45%
ODD 2.30 (3.32) 2.50 (2.81) 1.42

Note.*** p < .001. SD = standard deviation; ADHD = Attentideficit/hyperactivity disorder; ODD

= Oppositional defiant disorder.
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Table 6
Logistic Regression Analyses with Age 3 Diagnosedi€ting Age 6 Diagnoses: Odds Ratios (95%
Confidence Intervals)

Age 6
Age 3: Depression Anxiety ADHD ODD
Depression -- 5.61*(1.11-28.36) 3.60 (.41-32.04) 5.34' (.95-30.12)

-- 6.31*%(1.24-31.98) 4.59 (.51-41.34) 7.20%(1.26-41.00)
Anxiety 2.51*%(1.07-5.88) 4.01***(2.32-6.91) 1.35 (.52-3.48) 2.39* (1.20-4.78)
1.80 (.73-4.46) - n/a n/a

ADHD 1.78 (22-14.48) .54 (.07-4.25)  17.96***(5.05-63.86) 9.61***(2.80-33.02)

.58 (.06-65.67) n/a - 5.07* (1.28-20.10)
ODD 2.35(.83-6.59)  1.32(.61-2.87)  7.21**%(3.03-17.17) 8.05***(3.90-16.65)
.89 (.27-2.92) n/a 4.57*(1.75-11.89) -

0 <.10; * <.05; **p, .01; ***p < .001.Note.The homotypic analysis could not be not computed
for depression because there were no age 3 cadasgitiained cases at age 6. The second row of
values reflects analyses conducted to controldoicarrent significanty < .05) comorbidity in the
heterotypic analyses. n/a reflects non-significamorbid associations in the concurrent age 6

bivariate logistic regression analyses.
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Table 7
Bivariate Correlations Between Age 3 and Age 6 $3gymScales

Age 6
Age 3 Depression Anxiety ADHD OoDD
Depression A3 29%* 25%* 34
-- .06 10* 15
Anxiety 36%+ 53H* .09 21
.0g' - -.05 .09*
ADHD 22%F* 14%* oo hid 32%F*
.00 .01 -- A1*
ODD .30+ .09* . 35%** B50***
.05 -.04 16** --

"0 <.10; % < .05; ¥*p < .01;**p < .001.Note The second row of values reflects analyses

conducted to control for concurrent age 6 comotyidi the heterotypic analyses.
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Table 8

Rates of Concurrent Comorbidity at Age 3 and A¢®H(n)

PAPA diagnosis Age 3 Age 6
Depression and Anxiety .87 (4) 2.16 (10)
Depression and ADHD 22 (1) 1.30 (6)
Depression and ODD .87 (4) 2.38 (11)
Anxiety and ADHD .65 (3) 1.08 (5)
Anxiety and ODD 3.03 (14) 1.73 (8)
ODD and ADHD 1.52 (7) 1.95 (9)

Note.ADHD = Attention-deficit/hyperactivity disorder; QD= Oppositional defiant disorder.
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Table 9
Logistic Regression Comorbidity Analyses with PAFBWI-IV diagnoses: Odds Ratios (95%
Confidence Intervals)

Depression Anxiety ADHD ODD
Age 3
Depression - 6.58%(1.12-38.60) 1.54 (0.13-19.12) 14.34**(2.27.58)
Anxiety 8.73%(1.57-48.44) -- 1.01 (0.23-4.47) 1.61 (0.77-3.38)
ADHD 16.85*+*(4.56-
8.92 (0.95-83.51)  1.59 (0.41-6.12) --
62.24)
OoDD 19.21** (3.42- 17.98***(5.05-
1.92 (0.98-3.77) --
107.94) 64.07)
Age 6
Depression 3.44*(1.02-
-- 4.13** (1.63-10.42) 8.55*+*(3.28-22.33)
11.65)
Anxiety 4.03**(1.73-9.38) -- 1.00 (0.33-3.00) .87 (0.35-2.20)
ADHD 6.95*%(2.49-19.39)  1.38 (.50-3.81) -- 5.02**(1.88-13.37)
OoDD 10.66***(4.46- 7.12%+%(2.92-
1.35 (.60-3.06) --
25.51) 17.38)

*p <.05; **p < .01; ***p < .001;Note: Odds ratios to the left of the diagjaeflect the

associations without controlling for other diagnag@dds ratios to the right of the diagonal reflect
analyses conducted controlling for all other diegg® Depression = any Depression diagnosis;
Anxiety = any Anxiety diagnosis; PAPA = PreschogeAPsychiatric Assessment; ADHD =

Attention-Deficit/Hyperactivity Disorder; ODD = Oppgitional Defiant Disorder.

78



Table 10
Concurrent Correlations Between Symptom Scales

Depression Anxiety ADHD ODD
Age 3
Depression -- A 2% 167 A2%**
Anxiety AOFr* -- .04 -.04
ADHD 40% 22%%* - 33k
ODD HE*** 25*F* AT --
Age 6
Depression -- 2% Wk 39%r*
Anxiety S7*** -- .05 -.08
ADHD A Rl 25%** -- .30***
OoDD H2%r* 25*** A4r* --

*p <.05; **p < .01; ***p < .001; Note: Correlations to the left of the diagl reflect the
associations without controlling for other symptsoales. Correlations to the right of the
diagonal reflect analyses conducted controllingalbother symptom scales. PAPA = Preschool
Age Psychiatric Assessment; ADHD = Attention-Défldyperactivity Disorder; ODD =

Oppositional Defiant Disorder.
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Table 11
Zero-order Correlations Among Age 3 and Age 6 PAlyAptom Scales and Age 3 Predictor Variables

9 10 11 12 13 14 15 16 17 18 19 20
1. Depression-T1 .07 .06 -.04 .04 .18* .20* 3% -.10* .06 .16* A7+ .09
2. Anxiety - T1 .07 .16* -.20* -.01 .15* .16* A1* -.05 .01 .05 .04 .06
3.ADHD -T1 -.02 -.12* -.05 A7+ .08 13* -.03 -.08 .05 19* 24* A1*
4,.0DD-T1 .06 -.02 -.08 23* .10* .16* .03 -.10* .05 .15* .20* .08
5. Depression -T2  .11* .07 .00 .09 .25* .25* A3* -11* .05 JA1* .25*% A7+
6. Anxiety - T2 A7* 14+ -.10* .07 14* 21* A1* -.03 -.01 .05 .06 .07
7. ADHD -T2 .09 -.04 -.06 21* .10* .09 .05 -.12* .07 .15* .20* .04
8.0DD -T2 .05 -.01 -.06 .18* .09* .09* .01 -.14* .06 12* 21* .02
9. Dysphoria -- .25* -.04 32* A1+ .02 .06 -13* 05 .09* .05 .02
10.Fear/inhihibition -- -.08 -.03 15* .00 A1+ -.02 .04 .06 .01 .00
11.Exuberance -- -.05 -.02 .01 .03 A12* -.02 -.04 -.03 -.05
12.Disinhibition -- .03 .07 -.02 -.15* .19* A18* -.04 -.03
13.M Depression -- .28* .18* -.08 .01 .07 18* 13*
14.M Anxiety -- A7 .04 .08 -.02 .06 .10*
15.M Substance -- -.04 .01 .10* 2% .05
16. M Supportive -- -31*  -.66* -.10* -.09*
Presence
17. M Intrusiveness -- A42* -.02 .09
18. M Hostility -- .06 .05
19. Early Stressors -- A7+

20.Recent Stressors

Note *p <.05. T1 = age 3, time 1 assessment; T2 = agmé,2 assessment. ADHD = Attention-deficit/hypératy disorder; ODD

= Oppositional defiant disorder; M = maternal. Mwrelations are presented between variables 1éhdivat they repeated data

presented in earlier tables.

80



Table 12
Simultaneous Regressions with Child, Family, arid Siress Variables as the Independent
Variables (IVs) and Age 6 PAPA symptom scalesa€therion Variables

IV B SE p sr

DV: Age 6 Depression scale

Age 3 Depression scale .36 .08 .00 .18
Race -.68 42 A1 -.07
Parental Education -71 .32 .03 -.09
Parental marital status -.98 48 .04 -.09
Anxiety scale .09 .03 .00 A5
ADHD scale .00 .04 .93 .00
ODD scale .07 .06 24 .05
Dysphoria -.05 A7 76 -.01
Fear/inhibition .08 14 .59 .02
Exuberance 24 15 A1 .07
Disinhibition 13 .16 41 .03
Maternal Mood Disorder .79 .32 .01 .10
Maternal Anxiety Disorder 72 .32 .02 10
Maternal Substance Use Disorder .07 .34 .84 .01
Maternal Supportive Presence -.14 .33 .68 -.02
Maternal Intrusiveness -.17 .36 .63 -.02
Maternal Hostility A5 .56 .79 .01
Early stressors 14 .06 .01 .10
Recent stressors .10 .08 .23 .05
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IV B SE p sr
DV: Age 6 Anxiety scale
Age 3 Anxiety scale .67 .07 .00 40
Sex -1.38 .76 .07 -.07
Parental Education 49 .82 .55 .02
Depression scale 24 22 .29 .04
ADHD scale A1 A1 .33 .04
ODD scale -.30 14 .03 -.09
Dysphoria 1.05 44 .02 .09
Fear/inhibition .38 .38 .32 .04
Exuberance .08 .39 .85 .01
Disinhibition 19 43 .66 .02
Maternal Mood Disorder 21 .82 .80 .01
Maternal Anxiety Disorder 2.35 .81 .00 A1
Maternal Substance Use Disorder .39 .88 .66 .02
Maternal Supportive Presence 27 .85 75 .01
Maternal Intrusiveness -1.02 .93 27 -.04
Maternal Hostility 1.10 1.47 46 .03
Early stressors .06 14 .67 .02
Recent stressors 21 21 .34 .04
DV: Age 6 ADHD scale
Age 3 ADHD scale 51 .05 .00 40
Race -1.38 A7 .00 -.12
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IV B SE p sr
Child’s Age at Age 6 PAPA 1.31 40 .00 A3
Parental Marital Status -.63 .53 .23 -.04
Depression scale .08 .09 43 .03
Anxiety scale -.05 .03 .08 -.07
ODD scale .08 .06 18 .05
Dysphoria -11 .19 .55 -.02
Fear/inhibition .07 .16 .65 .02
Exuberance -.24 A7 15 -.06
Disinhibition .33 .18 .07 .07
Maternal Mood Disorder .54 .36 15 .06
Maternal Anxiety Disorder -.02 .35 .95 .00
Maternal Substance Use Disorder .65 .38 .09 .07
Maternal Supportive Presence -44 37 .23 -.05
Maternal Intrusiveness -.08 40 .93 .00
Maternal Hostility -.39 .63 .53 -.03
Early stressors .02 .06 .81 .01
Recent stressors -.08 .09 .38 -.04
DV: Age 6 ODD scale
Age 3 ODD scale .33 .04 .00 .30
Race -.50 .34 15 -.06
Parental Education -.32 .26 22 -.05
Depression scale .07 .07 .33 .04
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W B SE p sr
Anxiety scale .03 .02 18 .05
ADHD scale .05 .04 .16 .06
Dysphoria -.07 14 .64 -.02
Fear/inhibition .01 A2 .96 .00
Exuberance .01 A2 .18 .00
Disinhibition 18 13 18 .06
Maternal Mood Disorder 14 .26 .58 .02
Maternal Anxiety Disorder -.04 .26 .89 -.01
Maternal Substance Use Disorder -.09 .28 .75 -.01
Maternal Supportive Presence -.39 27 15 -.06
Maternal Intrusiveness .06 .30 .84 .01
Maternal Hostility -.40 A7 .39 -.03
Early stressors A2 .05 .01 .10
Recent stressors -.10 .09 A3 -.06

Note Significantp values inbold. PAPA = Preschool Age Psychiatric Assessment; ADHD

Attention-Deficit/Hyperactivity Disorder symptomade; ODD = Oppositional Defiant Disorder

symptom scaleSE= standard errosr = semi-partial correlation coefficien{effect size)
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Figure 1.
Interaction between early stressors and matertralsineness in predicting change in anx

symptoms.
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