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Abstract

Objective: Response to treatment in child and adolescent affective disorders is variable, with limited ability of any one

treatment to improve outcome across patients. Unfortunately, we know little about the factors that explain this variability in

treatment response. Individual differences in the social and affective dynamics of daily life could help to elucidate the

characteristics of youth who respond to treatment.

Methods: We used ecological momentary assessment of negative affect, positive affect, and companions in natural settings

over 4 days in a sample of young people with depressive and anxiety disorders who participated in an 8-week open trial of

cognitive behavioral therapy (CBT), selective serotonin reuptake inhibitors (SSRIs), or a combination of the two. Clinicians

rated participants’ clinical severity at five time points, and participants reported their symptoms before and after treatment.

Latent growth curve models were used to predict rate of change in clinical severity from pretreatment affect in natural settings.

Results: Participants with high positive affect (PA), low negative affect (NA), and a high PA:NA ratio at baseline had lower

severity, depressive symptoms, and anxiety symptoms at the end of treatment. Lower posttreatment symptoms were asso-

ciated with spending more time with fathers and less time with peers before treatment. Although baseline affect was not

associated with initial symptom severity, high NA and low PA:NA at baseline were related to slower rate of decline of severity

during treatment. When baseline symptoms were included in models, NA and PA:NA predicted rate of decline in severity

during treatment, whereas self-reported depressive and anxiety symptoms at baseline did not.

Conclusion: A more typical profile of baseline affective functioning in natural settings—that is, lower NA and higher PA—

and time with fathers, could provide a foundation for treatment response in children and adolescents. Affective and social

dynamics in natural settings could ultimately help investigate which young people might benefit from current treatments.

Introduction

Response to treatment in child and adolescent depression is

variable (e.g., Kennard et al. 2006), and we know little about

the factors that explain that variability. Ideally, understanding in-

dividual differences that predict treatment response can serve to

enhance the application of treatments for depression. A critical first

step in investigating treatment response is the examination of

candidate individual differences that predict treatment response.

Because depression is considered a disorder of affect regulation

(Gross and Muñoz 1995; Forbes and Dahl 2005), variability in

affective experience among youth with depression could be a

particularly important factor to investigate in association with

treatment response. Affective style is conceptualized as a key in-

dividual difference contributing to the development and mainte-

nance of depression (Davidson 2000), with characteristics such as

the experience of positive affect (PA) and negative affect (NA) and

the flexibility of affective response to challenging events proposed

as being important to healthy affective functioning. Affective

characteristics such as high PA or low NA could have relevance for

response to treatment in children and adolescents with depression,

because these characteristics could indicate a more adaptive pattern

of affective style that could promote improvement (Davidson

2004). For example, research on affective factors in clinical course

indicates that experiencing a higher level of PA during a depressive

episode appears to protect adolescents from recurrence ( Joiner

et al. 2002). Given the between-person variability in NA and PA

among young people with depression (e.g., Silk et al., 2011), the

experience of affect during a depressive episode could provide

meaning for the course and treatment of depression.
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Affective experience in daily life could be especially reflective

of affective style and affective functioning in children and ado-

lescents with depression. It can indicates their typical response to

real-world events as they occur, providing an important description

of momentary affective processes. To date, studies have tradi-

tionally relied on retrospective measures of affect administered in

the laboratory. A few recent studies have focused on affective

experience in natural settings, for example by using experience

sampling techniques, and findings have revealed compelling in-

formation about the affective experience of young people with

depression. For example, our research on affective experience in

natural settings suggests that young people with depression expe-

rience higher levels and greater lability of NA (Silk et al. 2011).

Although associated with the experience of depression, high NA

and low PA in natural environments may not simply be proxies for

depressive symptoms or clinical severity. Rather, these affective

characteristics reflect a variety of affective and motivational states.

They are likely related to a variety of factors, including stable

tendencies such as affective style, acute responses to proximally

occurring events, and cognitive factors such as appraisal of events.

NA and PA in natural settings can include adaptive responses,

whereas depressive symptoms reflect maladaptive responses that

interfere with functioning. In addition, depressive symptoms in-

clude cognitive and vegetative features in addition to affective

features. For example, a longitudinal study of adolescents’ NA, PA,

and depressive symptoms in natural settings indicated that the three

types of affect had distinct patterns of stability and change with

development (Weinstein et al. 2007). The dynamics of daily affect

such as peak intensity, mean level of NA and PA, and fluctuations

in NA and PA can be quite different from the more global mood

disturbance of depression. The assessment of depressive symptoms

and momentary affect also highlights the distinctions between

them: Whereas depression is measured through retrospective report

of mood, cognition, and behavior in a clinical setting, measurement

of NA and PA in daily life occurs through momentary report in

natural contexts.

Social context in natural settings in children and adolescents

with depression may have value for predicting treatment response.

The development of depression during adolescence is proposed to

have a close link to changes in social demands and experiences

during this developmental period (Davey et al. 2008). Develop-

mental scientists conceptualize affect as having a social function

(Campos et al. 1994), and the affective experiences of children and

adolescents with depression may therefore fluctuate especially

closely with their social experiences. For example, adolescents

with depression report experiencing sensitivity to social rejection

and distress in social contexts (Larson et al. 1990). Also, isolation

from peer cliques is associated with increasing depressive symp-

toms during adolescence (Witvliet et al. 2010). Time in social

contexts could influence treatment response in young people

through processes such as the quality of their relationships or their

capacity to engage others for support. In addition, peer and family

contexts could have relevance for treatment response, as youth with

depression exhibit differences from healthy youth in their social

behavior in both family contexts (Sheeber et al. 2009) and peer

contexts (Rudolph et al. 1997). Whereas interactions with peers are

known to have increasing value during adolescence (Larson and

Richards 1991), relationships with parents remain important to

adolescents’ affective functioning (Morris et al. 2007). Notably,

peer social support does not always serve a protective function for

depression in young people (Auerbach et al. 2011; Desjardins and

Leadbeater 2011), and factors such as co-rumination can link peer

social contexts with depressive and anxiety symptoms (Tompkins

et al. 2011). Family support is stably related to PA and NA in

natural settings across adolescent development (Weinstein et al.

2006), and support from fathers in particular has been observed as

buffering the association between social stress and depressive

symptoms over time (Desjardins and Leadbeater 2011). Although

the literature on peer and family contributions to adolescent de-

pression includes mixed findings on the respective contributions

of these two types of companions, spending time with caring

family members or peers could serve as a protective factor by

supporting healthy affective experience and promoting response

to treatment.

In addition, understanding the dynamics of affect and social

context in daily life in youth with anxiety is relevant to under-

standing the treatment of depression in children and adolescents.

Broadly, conceptual models have depicted both depression and

anxiety as characterized by high levels of NA (Fowles 1988; Clark

and Watson 1991), and both types of disorders are considered to

involve disruption of affect regulation. Developmentally, it is

valuable to consider anxiety and depression together because the

two types of affective problems tend to have onset near adolescence

and seem to have mutual influence. That is, not only are the two

types of disorder frequently comorbid during adolescence (Kessler

et al. 2001), but there is a tendency for each to be preceded by the

other (Kovacs et al. 1989; Moffitt et al. 2007). Although there have

been challenges to the heretofore prevailing view that anxiety

disorders tend to precede depressive disorders, longitudinal find-

ings on the two types of symptoms indicate that anxiety symptoms

contribute to changes in depressive symptoms even when previous

depressive symptoms are taken into account (Keenan et al. 2009).

Given these various forms of overlap between depression and

anxiety, developmental psychopathologists have argued that de-

pression and generalized-type anxiety can be considered forms of a

more general distress disorder (Moffitt et al. 2007).

Methodologically, there are important considerations for mea-

suring affect and social context accurately. To capture affect and

behavior, it is critical to assess them in natural settings and as they

occur. Retrospective or prospective reporting of internal states,

such as affect or physical discomfort, is notoriously flawed (Re-

delmeier and Kahneman 1996; Levine and Safer 2002; Wirtz et al.

2003). Factors such as peak intensity, expectations, and current

state can bias reports of past experiences or predictions of future

experiences. In contrast to the challenges of questionnaire methods

in laboratory settings, which rely on estimates of past experiences,

techniques such as ecological momentary assessment (EMA) have

the potential to avoid bias by measuring affective experience and

social behavior in real time and in typical settings. When examining

affective processes in child and adolescent depression, EMA has

the additional advantage of focusing on developmentally relevant

contexts, in which naturally occurring events and typical responses

can be measured.

The current study examined whether the social and affective

dynamics of daily life can explain treatment response in young

people with major depressive disorder (MDD) anxiety disorder

(ANX), or both types of disorder. Using a structured interview

administered by EMA, we measured participant-reported com-

panions and levels of subjective affect across a 4-day period at

baseline, before youth began participating in an 8-week open trial

of cognitive behavioral therapy (CBT), selective serotonin reuptake

inhibitors (SSRIs), or both treatments. Level of affect, variability in

affect, and proportion of time with specific companions were ex-

amined as predictors of severity and symptoms at the end of
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treatment. The study was part of a larger research effort to examine

neurobehavioral aspects of affect in young people with affective

and anxiety disorders. The EMA measures were included in the

study to investigate mood and behavior in natural settings, and they

allowed us to address the association of baseline affect and social

context with treatment response. Based on the literature on affec-

tive style and depression, we predicted that high PA, low NA, and

high variability in both types of affect would be associated with

lower severity and symptoms at the end of treatment. Based on the

putative importance of social support for young people with de-

pression, but considering the mixed findings to date on whether and

how peers and family contribute to depression, we did not make

strong predictions about the association between time with differ-

ent companions and response to treatment. Our predictions were

similar for the depression and anxiety groups.

In addition to investigating the association of affective and social

dynamics with treatment outcome, we also examined the predictive

utility of NA and PA experienced in natural settings before treat-

ment for the course of treatment response. For this goal, we used

latent growth curve models (LGCMs). LGCMs captured individual

change over the course of the 8-week treatment period. This al-

lowed us to measure rate of change over the treatment period, not

just symptom improvement at the posttreatment assessment point.

LGCMs are also able to include cases with incomplete data, al-

lowing us to use all available information rather than losing cases

with missing data. Therefore, we were able to examine whether

baseline affect provides information regarding which youth will

respond more quickly or less quickly over the course of treatment.

Using this approach, we regressed the rate of change over the

course of treatment on baseline EMA-measured affect and self-

reported symptom ratings. We predicted that high PA and low NA

at baseline would be associated with a faster rate of clinical im-

provement. Given that EMA may represent a more ‘‘accurate’’

assessment of affect regulation and functioning than laboratory

measures of symptoms, we predicted that EMA-measured affect at

baseline would predict treatment response above and beyond self-

reported symptoms based on questionnaire data.

Methods

Participants

Participants were 66 children and adolescents aged 8–16 years

(mean = 12.08, SD = 2.78) who had current diagnoses of MDD with

comorbid anxiety (n = 31), MDD only (n = 12), or ANX (n = 23).

Participants with ANX were recruited for generalized anxiety, so-

cial anxiety, or separation anxiety rather than other forms (e.g.,

obsessive compulsive disorder). The sample was 60% female, and

the racial/ethnic composition was 87% Caucasian, 4% African

American, 6% Hispanic, and 3% other. In terms of pubertal de-

velopment, 48.5% of participants were pre/early pubertal based on

Tanner staging, 48.5% were mid/late pubertal, and 3% did not

complete a physical examination. When analyses were conducted

within developmental groups findings were consistent with those

reported subsequently. This age range was selected in order to

investigate the neurobehavioral features of depressive and anxiety

disorders in young people from the period of sensitivity to these

disorders that occurs from pre/early puberty through mid-adolescence.

A broad age range encompassing the range of pubertal maturation

allowed the testing of hypotheses during a period of important

social and affective development and early in the course of these

disorders. All participants were part of a multidisciplinary study of

the neurobehavioral characteristics of early-onset affective disorders.

Participants were recruited from the community through radio and

newspaper advertisements.

Measures

Diagnosis. Diagnoses were determined through administra-

tion of the Kiddie Schedule for Affective Disorders and Schizo-

phrenia for School-Aged Children–Present and Lifetime Version

(K-SADS-PL) (Kaufman et al. 1997). Each participant and a parent

(or guardian) were interviewed separately by a bachelor’s-level

research specialist trained according to department-wide reliability

standards. Reliability for MDD diagnoses was > 90% and was

maintained through monthly, department-wide diagnostic reviews.

A child psychiatrist provided best-estimate diagnoses. Participants

were excluded for use of medication with central nervous system or

hypothalamic-pituitary effects within the past 2 weeks or use of

fluoxetine within 2 months; significant medical illness; extreme

obesity (weight > 150% of ideal body weight); IQ < 70; eating

disorder, developmental disorder, schizophrenia, or learning dis-

abilities; and current use of nicotine, illicit drugs, or alcohol. The

decision to exclude participants with substance use was guided by

the overall goals of the larger study, which focused on the patho-

physiology of depression.

Affect and companions. During EMA calls, participants

were asked to report, based on their experience at the time the

phone rang, what they were doing and who was present (compan-

ions did not complete the EMA protocol). They were asked to

report their current affective state, using items adapted from the

Positive and Negative Affect Scale for Children (PANAS-C;

Laurent et al. 1999), a reliable and valid questionnaire about current

affect in young people. (We note, however, that psychometric

properties have not been investigated for the PANAS as adminis-

tered in an EMA context, and these might differ from the properties

of the paper-and-pencil version.) For each item (e.g., happy), par-

ticipants rated their affective state on a scale from 1 (very slightly or

not at all) to 5 (extremely). The full set of 20 PANAS-C items was

asked during the first phone call of each day, and a subset of the

same 4 positive and 4 negative items was asked during the re-

maining calls to reduce time burden on participants. The 8 PANAS-

C items included in every call were used to compute mean NA, PA,

and PA: NA scores for each call. The mean of these variables for

each call was then used to compute the mean for the entire time

point (e.g., baseline NA), using the 12 calls for that time point.

Baseline lability in PA or NA was computed as the standard de-

viation in mean PA or NA across the 12 calls for the first weekend.

See Table 1 for descriptive statistics for EMA variables.

Severity and symptoms. Clinicians rated severity using the

Clinical Global Impressions-Severity (CGI-S) scale (Guy 1976) at

baseline and after every 2 weeks of treatment (five time points

total). The CGI-S is a single-item seven-point scale, with higher

scores reflecting greater severity. It has been used in large and

rigorous randomized controlled trials of psychosocial and phar-

macologic treatments for adolescent depression (e.g., Keller et al.

2000; March et al. 2004). Psychometrically, the CGI-S provides

comparable information to other measures in studies of response to

pharmacologic treatments (Leucht and Engel 2006) and is corre-

lated with self-reported and clinician-rated affective symptoms

(Zaider et al. 2003). Clinicians administering the CGI-S compared

and discussed their ratings during training. The instruments se-

lected for measuring severity and symptoms have been widely used

in treatment research on depression and anxiety in youth.
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At baseline, participants completed the Screen for Childhood

Anxiety and Related Disorders (SCARED) (Birmaher et al. 1999)

and the Mood and Feelings Questionnaire (MFQ) (Angold et al.

2002) to report symptoms of anxiety and depression, respectively.

Both are widely used measures with excellent psychometric

properties, and have been used to assess affective symptoms in

children and adolescents. The MFQ, for example, has been evalu-

ated carefully for its psychometric features, and it has strong sen-

sitivity and specificity for screening depressive and anxiety

disorders (Wood et al. 1995; Katon et al. 2008). The psychometric

properties of the SCARED have been examined in two independent

samples, with similar findings of strong internal consistency for

total score, the variable used in the current study (Birmaher et al.

1999). Clinicians who provided treatment rated depressive symp-

toms using the Child Depression Rating Scale–Revised (CDRS-R)

(Poznanski and Mokros 1996), a 17-item measure based on an

interview with the participant and parent.

Procedure

The study protocol was approved by the University of Pittsburgh

Institutional Review Board. Participants’ parents or guardians were

told about the procedures of the study and signed an informed

consent form; participants 14–16 years old provided informed

consent; and participants < 14 years provided oral assent.

EMA. A laboratory staff member visited each participant’s

home to drop off an answer-only cellular phone and train the par-

ticipant in its use for EMA. During the home visit, the staff member

told the participant when to expect phone calls, what types of ex-

periences would be assessed during the calls, and how to use rating

scales for specific queries. Staff members made sure that partici-

pants understood the subject matter of the phone calls.

EMA was conducted via cell phone from Friday afternoon to

Monday night, with 12 calls per time point and at five time points

during the 8-week treatment (see Silk et al., in press, for additional

details). EMA was conducted primarily during a weekend so that

calls would not interfere with school participation and participants

would have more freedom to choose their activities and compan-

ions. Based on our experience in previous EMA studies and con-

cerns expressed by parents, weekday calls occurred after school.

Calls occurred within the same, prespecified 3-hour time window

for all participants, in order to provide consistent assessment points

across participants but to reduce predictability of call times within

participants. Therefore, the timing of EMA calls was not entirely

random but also was not completely predictable. Participants re-

ceived two calls on Friday (4–7 p.m. and 7–10 p.m.), four each on

Saturday and Sunday (11 a.m.–1 p.m., 1–4 p.m., 4–7 p.m., and 7–10

p.m.), and two on Monday (4–7 p.m. and 7–10 p.m.). The Monday

calls were included to assess affect and behavior during a week-

night in addition to the weekend. The EMA protocol was conducted

at five time points: the weekend before treatment began (i.e.,

baseline); after weeks 2, 4, and 6 of treatment; and the weekend

after treatment ended (i.e., posttreatment). Phone calls were con-

ducted by trained research assistants, using a script developed for

the study. Participants responded to EMA phone calls and did not

initiate their own assessments (e.g., after the occurrence of a spe-

cific event). Average call length was 4.64 minutes. Missing data

occurred for 11.5% of the calls. Equipment problems and attrition

were both relatively rare (1.7% and 4%, respectively).

To address hypotheses about time with family and peers, par-

ticipants’ open-ended responses to questions about current com-

panions were coded using a system developed for the study. A

subset of 100 calls was also double-coded, with reliability coeffi-

cients ranging from j = 0.85 to j = 0.98. Coded data were then

reduced to the proportion of calls in which participants identified

the presence of the following companions: any family member,

mother, father, sibling, or peer.

Treatment. Participants and parents chose from three treat-

ment options. Treatment involved an 8-week open protocol, and the

options were CBT (n = 24); CBT combined with pharmacotherapy

using an SSRI (n = 21); or SSRI only (n = 21). The proportion of

participants selecting each treatment option was fairly similar to

that of other open trials of treatment for depression with both

medication and psychotherapy options (e.g., in the postacute phase

of the Treatment Resistant Depression in Adolescents Study, 55%

of participants chose to add psychotherapy; Emslie et al. 2010 ).

CBT was provided at Western Psychiatric Institute and Clinic,

and it was tailored to each participant and guided by techniques

developed by Brent and colleagues (Brent et al. 1997). CBT was

provided by nine trained therapists, who were Ph.D. psychologists,

masters-level social workers, or masters-level nurses. Therapists all

had training in CBT with children and adolescents and were su-

pervised by a child psychiatrist with expertise in CBT for this

population (Dr. Birmaher). Pharmacotherapy was provided by

child psychiatrists assisted by psychiatric research nurses.

For pharmacotherapy, participants were scheduled to have face-

to-face, weekly meetings with the treating psychiatrist and a psy-

chiatric research nurse for the first month of the study. Medications

used in pharmacotherapy were citalopram (10–40 mg) or fluoxetine

(5–25 mg). Starting doses were the smallest that were likely to be

tolerated by all participants, and would be considered the minimum

therapeutic dose. For fluoxetine, 5 mg was selected as the starting

dose for participants weighing < 30 kg, and 10 mg was selected for

participants weighing ‡ 30 kg. If subjects did not show significant

clinical improvement after 2 weeks and were tolerating the age-

corresponding dose, the dose was then increased to what would be

likely to be therapeutic for the majority of subjects (e.g., for

Table 1. Descriptive Statistics for Mood

and Companion Variables at Baseline

Mean SD

Affect
NA 1.32 0.37
PA 2.86 1.05
PA:NA 2.49 1.16
NA lability 0.24 0.22
PA lability 1.85 0.95

Companion
Sibling 0.21 0.21
Mother 0.15 0.18
Father 0.08 0.11
Peer 0.37 0.20
None 0.18 0.21

Note: Values for positive affect (PA) and negative affect (NA) are
means of scores derived from relevant items adapted from the PANAS-C
(Laurent et al. 1999) across 12 ecological momentary assessment calls.
PA:NA is the ratio of mean PA across all calls to mean NA across all calls.
Values for lability of PA and NA reflect the standard deviation of mean PA
or NA score, respectively, computed for each of the 12 calls. Values for
social companions are proportions of calls in which participants reported
being in the presence of specific companions. All 12 calls occurred before
treatment began.
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fluoxetine, 10 mg for subjects weighing < 30 kg, and 20 mg for

participants weighing ‡ 30 kg). After 4 weeks, if the subject was

not responding to this dose, the treating psychiatrist increased the

dose as tolerated. In addition, if a subject had an initial brief, but

unsustained response to fluoxetine (e.g., was much improved at

week 2 but regressed back to baseline on subsequent visits), then

the psychiatrist increased the fluoxetine dose as tolerated. The dose

of medication could be reduced at any time for side effects at the

discretion of the treating psychiatrist.

Symptoms, severity, and improvement were measured at five

time points: at baseline; at treatment weeks 2, 4, 6; and after the last

treatment session (posttreatment). Because of subjects’ declining to

complete questionnaires, time constraints, or failure to complete

the 8 weeks of treatment, clinician severity ratings were missing for

14 participants at baseline, for 15 at time 2, for 14 at time 3, for 17 at

time 4, and for 21 at posttreatment. Analyses included all available

data for each time point.

Data analytic strategy

SPSS 17.0 (2006) and Mplus 6.1 (Muthén and Muthén 2010)

were used to conduct statistical analyses for the current study. To

test whether affect and social context were associated with post-

treatment severity and symptoms, EMA data from the first time

point (i.e., 12 calls) were collapsed into mean NA, mean PA, mean

PA: NA, NA variability, and PA variability, and included in corre-

lations with posttreatment clinician-report and subject-report data.

For LGCM, we included EMA data from the first time point (i.e.,

12 calls at baseline), creating a latent variable for each predictor of

interest with 12 manifest indicators to account for the repeated

measurements. Missing data on dependent variables were handled

through the use of the expectation maximization (EM) algorithm.

As clinician symptom severity ratings were collected throughout

the course of treatment, models accounted for the nesting of mul-

tiple assessments within a person. In each model, the EMA affect

ratings were used to predict the slope parameter of treatment re-

sponse. Time was coded so that the intercept reflected the model-

implied baseline assessment. Consistent with Mplus convention

(Muthén and Muthén 2010), the third time point was allowed to

freely estimate. Each latent EMA factor was specified to predict the

slope parameter of treatment response. Additionally, to examine

the validity of EMA ratings in predicting the symptom severity

trajectory over the course of treatment, EMA ratings and subject-

report ratings of depression and anxiety were simultaneously

entered as predictors of the intercept and slope factors of the

clinician-rated symptom severity scores.

Results

Choice of treatment

Choice of treatment was not related to age, gender, race, so-

cioeconomic status, or symptom level (F = 0.34–1.41, v2 = 1.08–

2.81, p > 0.20). There was a statistical trend for choice of treatment

to differ by diagnostic group [v 2(4) = 8.79, p = 0.07] and with

baseline clinician-rated severity [F(2,49) = 2.30, p = 0.11]. MDD/

ANX participants were more likely than MDD participants to

choose treatment with CBT over SSRIs [for MDD/ANX group,

39% chose CBT and 18% chose SSRIs; for MDD only, 17% chose

CBT and 50% chose SSRIs; v2(1) = 4.30, p < 0.05]. Participants

who received either SSRIs or CBT + SSRIs tended to have higher

severity than those who received CBT alone [F(1,33) = 3.80,

p = 0.06 and F(1,35) = 3.91, p = 0.06, respectively].

Association of clinical severity with demographic
and affective variables

Pre- and posttreatment severity were unrelated to treatment type,

age, and gender (F = 0.02–3.04, r = 0.04-.19, p = 0.09–0.90). In

addition, to confirm that baseline EMA-measured affect did not

simply represent clinical severity, we tested correlations between

baseline affect variables and baseline severity. Correlations were

modest and nonsignificant (e.g., r = 0.13, p = 0.36 for NA).

Baseline affect and posttreatment severity

As indicated in Table 2, higher PA, lower NA, and a higher

PA:NA ratio predicted lower posttreatment severity, depressive

symptoms, and anxiety symptoms (see Table 2). Lability in PA or

NA was unrelated to posttreatment severity and symptoms.

Baseline social context and posttreatment severity

Clinician-rated severity and depressive symptoms at the end of

treatment were lower in participants who spent a higher proportion of

time with a sibling before treatment. Clinician-rated depressive

symptoms and subject-reported depressive and anxiety symptom

levels were lower posttreatment in participants who spent a higher

proportion of time with fathers before treatment. In contrast to findings

for proportion of time with fathers, clinician-rated depressive symp-

toms and subject-reported depression and anxiety symptoms at the end

of treatment were higher in participants who spent a greater proportion

of time with peers. Proportion of time with mothers was unrelated to

severity and symptoms at the end of treatment.

LGCMs for changes in severity

Growth model of symptom severity over the course of
treatment. The unconditional LGCM for clinician-rated

Table 2. Association of Pretreatment Affect

and Social Context with Posttreatment Severity

Severity

Depressive
symptoms
(CDRS-R)

Depressive
symptoms

(MFQ)
Anxiety

symptoms

Affect
NA 0.31* 0.38* 0.49** 0.51**
PA - 0.32* - 0.33* - 0.35* - 0.44**
PA:NA - 0.38** - 0.43** - 0.51** - 0.57**
NA Lability 0.08 0.19 0.02 - 0.09
PA Lability - 0.05 - 0.18 0.04 - 0.06

Companion
Sibling - 0.33** - 0.35* - 0.04 0.04
Mother 0.12 0.05 - 0.02 0.08
Father - 0.28 - 0.43** - 0.42** - 0.48**
Peer 0.19 0.34* 0.33* 0.44**
None 0.04 0.11 - 0.12 - 0.31

Note: All values are Pearson r statistics. Clinicians rated severity using
the Clinical Global Impressions-Severity Scale (Guy 1976) and depressive
symptoms using the Child Depression Rating Scale-Revised (CDRS-R;
Poznanski and Mokros 1996). Participants self-reported depressive
symptoms using the Mood and Feelings Questionnaire (MFQ; Angold
et al. 2002) and anxiety symptoms using the Screen for Child Anxiety
Related Emotional Disorders (Birmaher et al. 1999). Affect values are
means of affective items over 12 time points, and companion values reflect
proportion of time points at which participant reported reported the
presence of the companion. NA = negative affect; PA = positive affect;
PA:NA ratio of positive affect to negative affect.

*p < 0.05; **p < 0.01.
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measure of symptom severity (CGI-S) fit the data well: v2 (8,

N = 68) = 9. 44; p = 0.31 comparative fit index (CFI) = 0.98; Tuker–

Lewis index (TLI) = 0.98; and root mean square error of approxi-

mation (RMSEA) = 0.04. Time points were fixed incrementally to

reflect the assessment schedule (e.g., baseline fixed at 0, time 2 at

1); however, a time score was estimated for time 3 clinician reports

[b = 2.519, p < 0.001, 95% CI (2.08, 2.96)] to improve model fit.

The LGCM had a significant mean intercept [Mi = 4.04, p < 0.001,

95% CI (3.89, 4.19)]; and slope [Ms = - 0.33, p = 0.018, 95% CI

( - 0.38, - 0.28)]. The variance for the intercept was significant,

[di = 0.32, p = 0.03, 95% CI (0.08, 0.57)], but the variance for the

slope was non-significant, (ds = 0.01, p = 0.33, 95% CI [ - .09, .03]),

indicating substantial variation across subjects in initial symptom

severity but not symptom trajectory. Even without significant

growth in the unconditional model, including predictors can in-

fluence the slope so that it may vary as a function of these additional

variables (Fisher and Kim 2007). Specifically, we were able to

demonstrate the significant predictive effects of the EMA affect

scores on the trajectory of symptom severity over time. These

seemingly contradictory results may be the result of increased

power to detect slope variability when covariates and outcomes are

included in the model. The intercept and slope were not signifi-

cantly correlated. Mean levels of clinician-rated symptom severity

scores across the course of treatment are presented in Figure 1.

Symptom severity model conditioned on race, age, gen-
der, and diagnosis. We examined the unique effects of race

(0 = African-American, 2 = Hispanic, 3 = Caucasian), gender

(1 = female, 2 = male), age, and diagnosis (0 = ANX, 1 = MDD with

or without an anxiety diagnosis) on our LGCM of clinician-rated

symptom severity. All covariates were simultaneously entered into

the baseline model, allowing for us to examine the effects of each

covariate while controlling for all other covariates. The conditioned

model fit the data well: v2 (20, N = 71) = 19.97, p = 0.86; CFI = 1.00;

TLI = 1.00; and RMSEA < 0.001. None of the covariates was sig-

nificantly associated with the intercept or slope factors, indicating

that the initial level and change in symptom severity scores did not

differ by race, age, gender, or diagnosis.

Baseline EMA-measured affect and symptom severity
over the course of treatment. Each latent EMA mood factor

(e.g., a latent variable for NA using affect data from all 12 baseline

calls) was specified to predict the conditioned intercept and slope

parameters of symptom severity. Age, gender, and race were also

covariates on the latent EMA mood factors. Age was associated

with PA [b = - 0.54, p < 0.001, 95% CI ( - 0.69, - 0.40)], and

PA:NA ratio [b = - 0.43, p < 0.001, 95% CI ( - 0.62, - 0.27)], such

that younger children experienced more PA. Diagnosis was asso-

ciated with NA [b = 0.26, p < 0.001, 95% CI (0.14, 0.38)], indi-

cating that subjects with an MDD diagnosis experienced higher NA

than did subjects who had only ANX. Gender and race were not

associated with any of the mood factors.

None of the affect variables predicted the intercept factor of

symptom severity, indicating, as mentioned previously, that EMA-
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FIG. 1. Observed means and estimated trajectories for clinician-reported symptom severity over 8 weeks of treatment with cognitive
behavioral therapy (CBT), selective serotonin reuptake inhibitors (SSRIs), or both, collapsed across treatments. CGI-S, Clinical Global
Impressions-Severity.
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measured affect was not associated with initial symptom severity.

NA [b = 0.75, p < 0 .001, 95% CI (0.42, 1.08)] predicted the slope

factor, such that subjects with higher NA experienced slower de-

creases in severity across the course of treatment (see Figure 2).

Additionally, PA:NA ratio predicted the slope factor of symptom

severity [b = - 0.64, p = 0.047, 95% CI ( - 1.18, - 0.11)], indicating

that subjects with higher PA:NA experienced faster decreases in

symptom severity over the course of treatment. However, neither

PA nor PA variability predicted the slope factor of symptom se-

verity, suggesting that EMA-measured PA and variability in PA at

baseline were not associated with changes in symptom severity

over the course of treatment. This pattern of findings also suggests

that the PA:NA ratio might reflect findings for NA.

We then examined the predictive validity of EMA-measured

affect over and above baseline self-report ratings of depressive

(MFQ) and anxiety (SCARED) symptoms when predicting the

symptom severity trajectory over the course of treatment. EMA-

measured affect variables and self-reported symptoms were entered

simultaneously in models predicting the conditioned trajectory of

symptom severity. Self-reported symptoms did not predict the inter-

cept or slope of symptom severity over the course of treatment.

However, NA [b= 0.76, p = 0.001, 95% CI (0.50, 1.23)] significantly

predicted the slope factor of symptom severity. These findings indicate

the utility of EMA-measured affect over that of subject self-report to

predict treatment responses. Specifically, NA and PA:NA were pre-

dictive of rate of change in symptoms over the course of treatment,

whereas and self-reported symptoms were not.

Discussion

The current study is the first to examine real-life affect and social

context as predictors of treatment response in young people with

depression. Using EMA, an innovative method for treatment out-

come research, we found that both affect and companions before

treatment predicted psychopathology posttreatment, and that pre-

treatment affect predicted the rate of response during treatment.

Specifically, PA, NA, and the ratio of PA to NA predicted clinician-

rated severity, self-reported severity, and self-reported symptom

levels at the end of treatment. Regarding companions, spending

more time with fathers and less time with peers before treatment

predicted lower levels of symptoms posttreatment. High NA at

baseline predicted slower decrease in clinician-rated severity

across treatment, and higher PA:NA at baseline predicted more

rapid decrease in severity. These findings as a whole suggest that

the assessment of mood and behavior in natural settings can provide

important information about both the outcome of treatment and the

course of treatment. Furthermore, of significance to clinical prac-

tice, EMA-measured affect provided additional information above

and beyond traditional self-report assessment methods in the pre-

diction of which subjects would respond more quickly to treatment.

Participants who had an EMA-measured affective profile pos-

tulated to be associated with healthy affective functioning—that is,

low NA, high PA, and high PA:NA—had better response after

treatment and responded more rapidly during treatment. Notably,

NA, PA, and PA:NA were unrelated to severity at baseline,

FIG. 2. Results of the latent growth curve model with pretreatment (i.e., baseline) negative affect in natural settings, as measured by
ecological momentary assessment (EMA), predicting clinician-rated severity over the course of treatment. For ease of presentation,
factor loadings, error terms, and nonsignificant covariate regression paths are not depicted. Time points were fixed incrementally to
reflect the assessment schedule. However, a time score was allowed to freely estimate for time 3 clinician reports. This resulted in the
baseline time point fixed at 0, week 2 fixed at 1, week 4 fixed at 2.5, week 6 fixed at 3, and week 8 fixed at 4. CGI, Clinical Global
Impressions scale (Guy 1976).
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indicating that they did not simply represent level of illness.

Therefore, our focus was somewhat different from studies exam-

ining whether baseline severity or clinical course influences treat-

ment response and posttreatment severity (e.g., Curry et al. 2006).

By focusing on affective characteristics rather than on severity as a

predictor, we were able to examine an additional aspect of affective

function in relation to treatment. Perhaps the experience of man-

ageable levels of NA plus adequate levels of PA, despite the

presence of affective disorder, provides a foundation for respond-

ing to treatment. One possibility for the mechanisms of this foun-

dation is strengths in affect regulation, which might serve to buffer

young people from the effects of depression and provide advan-

tages in making use of treatment. Treatment might therefore build

upon affect regulation foundations to promote reduction in severity

and improvement in functioning. This pattern of EMA-measured

affect could reflect functioning in neural circuits of affect, such as

lower reactivity in threat circuits or higher reactivity in reward

circuits, which, as we have found, can predict treatment response in

depressed adolescents (Forbes et al. 2010). Individual differences

in EMA-measured affect in young people with affective disorders

therefore could have meaning for improvement with psychosocial

or pharmacologic treatment. Young people with more aberrant

patterns of affect might be more difficult to treat or might benefit

from a different treatment strategy than those with a more typical

pattern of subjective affect. Ultimately, because we did not measure

affect regulation directly, it will be important to conduct more

research in order to address the association between affect regu-

lation and treatment response, as well as the role of subtleties of

affect in daily life as a mechanisms of treatment response.

Consistent with models proposing that the PA:NA ratio is im-

portant for affective and cognitive functioning (Fredrickson and

Losada 2005), the balance of PA and NA was associated with

treatment response. However, it is important to note that even

though the PA:NA ratio could have unique meaning for affective

functioning and treatment response, a statistical possibility is that

our findings for the PA:NA ratio were driven by the findings for

NA. If meaningful, findings with PA:NA suggest that a variety of

affective processes, as well as their interaction, could contribute to

treatment response and that successful treatment might enhance

synergy between PA and NA systems.

Our social context findings point out the value of time with

fathers and siblings for treatment response in young people. Despite

the developmental task of individuating from parents and increas-

ingly focusing efforts on peer status, peer affiliation, and romantic

relationships during late childhood and adolescence (Steinberg and

Silk 2002), adolescents continue to rely on parents for promoting

healthy affective functioning (Collins et al. 2000). Just as young

people with depression are more likely to have family interactions

characterized by parental reinforcement of adolescent dysphoric

affect (Sheeber et al. 1998) and punitive responses to positive affect

(Whittle et al. 2009), the current findings suggest that family re-

lationships can play a role in supporting improvement with treat-

ment. Although we did not measure the quality of participants’

relationships with their family members, spending more time with a

father, for example, could indicate that the father–child relationship

is close or positive. A close father–child relationship could provide

a unique kind of support for improvement and response to treatment

in young people. In fact, research on family interactions indicates

that support and conflict in father–child relationships—more so

than in mother–child relationships—is associated with adolescents’

depressive symptoms (Sheeber et al. 2007). The mechanisms for

the association between supportive father–child relationships and

treatment response could include fathers’ encouragement of en-

gagement in treatment or of strong therapeutic alliance, factors that

may be especially important for psychosocial treatments such as

CBT (Keijsers et al. 2000). That time with fathers—not mothers—

was particularly predictive suggests in addition that fathers’ en-

gagement with their children could be especially valuable.

In contrast, time with peers had a negative influence on outcome,

with a greater proportion of time spent with peers predicting higher

depressive and anxiety symptoms at the end of treatment. Co-

rumination between depressed adolescents and their peers has been

proposed as a mechanism for social influence on affective state

(Hankin et al. 2010), and this could have been part of the content of

time our participants spent with their peers. We did not measure co-

rumination in this study, although we are currently investigating the

use of co-rumination about problems or symptoms as an affect

regulation strategy in young people with affective disorders. Peer

characteristics are likely to have an important contribution to

treatment response in youth, with the potential for negative influ-

ence by peers who also have high levels of affective symptoms or

difficulties with affect regulation.

By including both youth with anxiety disorders and youth with

depressive disorders, we were able to investigate the similarities

and differences between the two types of disorders, for predictors of

treatment response. Anxiety and depression were distinguished by

affect in natural settings before treatment, but they did not differ in

the value of baseline affect for predicting treatment response.

Whereas youth with depression had higher and more variable NA

before treatment than did youth with anxiety, our growth curve

models indicated that the diagnostic groups did not differ in the

predictors of treatment response. That is, both youth with depres-

sion and youth with anxiety had lower severity after treatment and

faster decrease in severity during treatment if they had low NA and

high PA:NA before treatment.

Notably, EMA predicted treatment response above and beyond

the contributions of initial symptom severity. Although both EMA

and symptom ratings involved self-report by youth and could be

expected to capture overlapping constructs, the two types of self-

report did not have similar predictive value for treatment response.

That is, when both types of self-report data were included in growth

curve models, only EMA-measured affect in natural settings con-

tributed to the decrease in severity during treatment. This pattern of

findings indicates that the experience of affect in natural settings,

rather than the recall of recent emotional experiences in a labora-

tory setting, could be more meaningfully and importantly related to

improvement with treatment. Although symptom severity and

EMA-measured affect have conceptual commonalities—such as

the experience of high NA and low PA mood states in depression—

the two types of self-report have important differences. In partic-

ular, there is evidence that retrospective and laboratory reports

contain reporting biases (Levine and Safer 2002). One explanation

for our findings is that baseline affect predicts treatment response

because EMA captures ‘‘true’’ mood more effectively than do self-

report questionnaires. Perhaps EMA-measured affect reflects a

different aspect of affective functioning in the daily lives of chil-

dren and adolescents than do those aspects described by self-

reported symptoms or clinical severity. Although self-report of

symptoms necessarily plays an important role in the diagnosis and

treatment of depression and anxiety in young people, it may be that

EMA-measured affect and companions can make a unique contri-

bution to understanding the ability to make use of treatment. This

finding has implications for the measurement of affective charac-

teristics in treatment research, indicating that self-reported
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symptoms on standard questionnaires might have limited prog-

nostic utility. In addition, the constructs of NA and clinical severity

have conceptual similarities but are not identical, with NA in-

cluding current, short-term experience of several aspects of affect

and severity including the experience of problematic, longer-term

affect.

Conclusion

Our conclusions are limited by the design of our study, which did

not allow rigorous comparisons among treatment types. The study

was not explicitly designed to compare psychotherapy with phar-

macotherapy, and we note that we did not randomly assign par-

ticipants to treatment type. Therefore, our results cannot inform

decisions about which young people might be assigned to which

type of treatment. Instead, our results speak to the baseline affective

and social dynamics that are related to improvement more gener-

ally, as it occurs in the context of the current, standard set of

treatments used with young people. We acknowledge that our re-

sults cannot guide treatment decisions; however, they represent a

valuable first step toward understanding treatment response. Future

research using randomized controlled trials (RCTs) can provide

meaningful tests of hypotheses about the distinctions among

treatment types in predicting response. By using both EMA and a

design that allows comparison among treatments, future studies can

contribute to the long-term goal of identifying which participants

benefit from particular treatments.

Other methodological limitations include the relatively broad

age range of the sample, the use of the same form of CBT for

depression and anxiety groups, and the implications for general-

izability of excluding participants with substance use. Our sample

was small and limits the strength of any conclusions that can be

made from our findings. Therefore, we recommend that future re-

search attempt to replicate these findings. Also, our decision not to

conduct EMA during the day on weekdays reduced similarity be-

tween weekend and weekday sampling. Future studies could in-

clude calls at lunchtime or immediately after school to increase

sampling on weekdays. EMA included assessment of companions

but did not assess the quality or intensity of the interactions with

those companions, which limits our ability to make conclusions

about the meaning of our findings about social context. In future

studies, longitudinal measurement of symptoms, severity, and

functioning after the conclusion of treatment and in larger samples

will allow the investigation of the long-term value of EMA pre-

dictors of treatment response, as well as of the modeling of real-

world mood as a predictor of different trajectories of response

maintenance or recurrence.

Important future directions include investigating the mecha-

nisms of treatment response by examining real-world affective and

social experience, affect regulation, and brain function both be-

fore and during treatment. Indeed, we have begun to link EMA-

measured affective experience to the neural mechanisms of affect

(Forbes et al. 2009), and we plan to examine more nuanced asso-

ciations between brain function and subjective experience. An

important set of questions to be answered next concerns how affect

and social context in young people with affective disorders change

as a function of treatment.

Overall, this study provides a critical first step in understanding

how real-world experience of NA and PA and time spent in social

contexts can characterize response to treatment in children and

adolescents with affective disorders. Our findings indicate that re-

lationships with fathers and peers could provide a foundation for

treatment outcome, albeit in opposite ways, suggesting that rela-

tionships could play a role in treatment response. Findings also

indicate that EMA-measured affect has assessment utility, insofar

as it captures an aspect of affective functioning that is somewhat

distinct from affective symptoms or clinical severity. In addition,

although more research is needed before recommending clinical

applications of this work, our findings suggest that EMA-measured

affect could have future clinical utility. With greater sophistication

in addressing this topic, it may be possible to use affective and

social functioning sampled in natural environments to make treat-

ment decisions based on patterns of experience and behavior.

Eventually, by strengthening our understanding of the character-

istics of young people who respond to treatments, research using

EMA in the context of RCTs could contribute to assigning young

people to treatments, and possibly even refining existing treatments

for subgroups of those with affective disorders. Ultimately, we can

hope to improve the rate of treatment response in young people with

depression and anxiety.

Clinical significance

The sampling of affect and social companions in natural settings

using EMA could provide important information about both the

outcome of treatment and the course of treatment for young people

with depression and anxiety. In particular, lower levels of negative

affect and more time spent with fathers predicted treatment re-

sponse. In addition, we found that EMA-measured affect provided

additional information above and beyond traditional self-report

assessment methods (i.e., symptoms and severity) in the prediction

of which subjects responded more quickly to treatment. Although

more research is needed to determine how EMA-measured affect

and companions can contribute to treatment decisions, these find-

ings have potential future clinical utility.
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