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Abstract The Pediatric Symptom Checklist (PSC) is a
widely-used, parent-completed measure of children’s
emotional and behavioral functioning. Previous research
has shown that the PSC and its subscales are generally
responsive to patient progress over the course of psychi-
atric treatment. In this naturalistic study, we examined the
performance and utility of the five-item PSC Internalizing
Subscale (PSC-IS) as an assessment of routine treatment in
outpatient pediatric psychiatry. Parents and clinicians of
1,593 patients aged 17 or younger completed standardized
measures at intake and three-month follow-up appoint-
ments. Comparisons between PSC-IS scores and clinician-
reported diagnoses, internalizing symptoms, and overall
functioning showed acceptable levels of agreement.
Change scores on the PSC-IS were also larger among
patients with internalizing diagnoses than those with non-
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internalizing diagnoses. As a brief measure of internalizing
symptoms, the PSC may be particularly useful to mental
health clinicians treating youth with depression and anxiety
as a quality assurance or treatment outcome measure.

Keywords Child psychiatry - Pediatrics - Depression -
Anxiety disorders - Outcome assessment

Introduction

Depression and anxiety disorders are prevalent and bur-
densome conditions among children and adolescents [1-3].
Often comorbid with anxiety disorders, major depression is
a leading cause of disability worldwide [4]. Youth-onset
depression and anxiety in particular are associated with a
number of adverse outcomes by young adulthood, includ-
ing suicidal behavior, substance dependence, early par-
enthood, and educational underachievement [1, 3, 5]. As
depressive and anxiety disorders in childhood and adoles-
cence are highly predictive of more chronic forms of the
disorders in adulthood [6], evaluation and treatment of
these conditions merits greater attention to avoid costly and
potentially long-term consequences.

Given the substantial impact of internalizing disorders
on society, the search for effective interventions should be
a high priority. Recent critiques have suggested that psy-
chopharmacological interventions, particularly those using
selective serotonin reuptake inhibitors to treat depression,
may have much smaller effect sizes than originally repor-
ted [7]. If the effect sizes associated with current treatments
are indeed smaller, then larger samples will be needed to
detect the actual effects of psychiatric interventions expe-
rienced in clinical practice [8]. As at least one recent article
[9] suggested, the growing availability of standardized
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measures in clinic, health plan, state, and national datasets
could provide a convenient and feasible way to harness the
power of large, real-world samples to explore questions
that involve small effect sizes. Consistent utilization of
standardized measures has the advantages of collecting
information as part of an evidence base for empirically
supported treatments, while also providing clinicians with a
more holistic picture of patient progress and enabling
patients to become active participants in their treatment.
The benefits achieved by incorporating patient feedback
are seen on multiple levels of clinical care and practice
accountability, and include enhanced treatment outcomes
in a shorter number of sessions, improved accuracy of
diagnosis, less likelihood of treatment failure, facilitated
communication between patients and clinicians, and
greater accuracy in evaluating service quality and deter-
mining allocation of funding [10-14].

Standardized measures have long been used to evaluate
patient functioning and psychopathology [9], and there are
several widely-used instruments designed specifically for
youth internalizing disorders. However, most of these
measures are lengthy or focused on a single diagnostic area
(e.g., the 28-item Children’s Depression Inventory (CDI)
[15]; the 41-item Screen for Child Anxiety Related Emo-
tional Disorders (SCARED) [16]), which makes it less
likely that they will be routinely administered to large
populations or be able to adequately assess more general
internalizing problems. The nine- [17] and two-item [18]
versions of the Patient Health Questionnaire are brief and
increasingly used in real-world settings [19], but limited by
the fact that they focus solely on depression.

The Pediatric Symptom Checklist (PSC) [20] is another
brief measure that is widely-used in care settings. The PSC
is a parent-/guardian-completed (‘parent’ for the remainder
of this article) measure of psychosocial impairment in
children and adolescents. Since it is routinely used as a
repeated measure in psychiatric [21, 22], statewide pedi-
atric [23], and national education samples [24], it holds
promise as a measure that could be used to assess outcomes
over time and across systems of care in existing, real-world
samples. From 2011 to 2014 the PSC was endorsed for use
in state- and national-scale evaluations by the National
Quality Forum [25], a consensus-based organization tasked
with evaluating and endorsing standards for measuring
performance as part of a national strategy for healthcare
quality. The PSC is among a set of measures that comprise
a fundamental part of accountability and quality improve-
ment programs nationwide [26]. In addition, as discussed in
more detail below, the PSC meets a number of criteria
described by Delgadillo et al. (2012) [27] as central fea-
tures of outcome measures, namely, its strong evidence
base as a valid measure of child psychosocial functioning,
acceptability to clinicians and patients, ease of
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administration and interpretation, widespread availability
in multiple formats and languages, and extent of published
data that allows for comparisons across settings.

The PSC provides both continuous and categorical (case
vs. not case) scores for the global scale [20] and subscales
in three areas: internalizing, externalizing, and attention
problems [28]. Recent studies showed high rates of
agreement among categorical cutoff scores indicating the
absence or possible presence of internalizing problems on
its five-item PSC Internalizing Subscale (PSC-IS), clinical
diagnoses based on the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) [29], and
several common but longer measures for youth depression
and anxiety [30, 31]. Two other studies of outpatient child
psychiatry samples showed that the PSC global scale [22,
32] and subscales [22] registered significant improvements
between intake and 3 [22, 32] and 6 months [22] into
treatment. These studies suggest that it is possible to use
the PSC to track treatment progress and outcomes by
quantifying the degree of change on its three subscales
while monitoring overall functioning with the total score.
The brief PSC-IS might therefore be able to help providers
identify internalizing problems and track changes in
patients’ internalizing symptoms over the course of treat-
ment. This could be especially useful for pediatricians
looking to monitor their patients’ functioning before or
after referral.

In a recently published article, Murphy and colleagues
demonstrated the practical utility of the PSC’s clinical
thresholds for evaluating psychiatric care [32]. Using the
‘reliable and clinically significant change’ calculations
proposed by Jacobson and Truax [33], the authors exam-
ined rates of improvement among youth treated in an
outpatient psychiatric clinic. Jacobson and Truax’s reliable
change index (RCI) indicates the minimum amount of
change on a measure unlikely to be attributable to statis-
tical fluctuation. This change is considered ‘clinically sig-
nificant’ when the patient’s score also crosses the
measure’s risk threshold. This method of assessing out-
comes allows for comparisons at the level of individual
patients [34] and has been described as fundamental to
patient-focused research [35] and service evaluation [34].
For clinicians, these metrics can aid treatment planning by
identifying patients who appear to be improving, not
experiencing significant change, or deteriorating [32, 36].

The RCI is a common outcome measure in randomized
controlled trials of treatments for youth with internalizing
disorders [37, 38]. These studies typically involve particular
treatment protocols or selective sampling that excludes
youth with comorbid disorders. We are not aware of any
naturalistic studies that used the RCI and clinically signifi-
cant change metrics to assess rates of improvement and
deterioration among youth treated for internalizing disorders
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in ordinary clinical settings. Since the PSC-IS is easily
administered and commonly used in such settings, we
believe it can be an appropriate tool for addressing the gap
between carefully controlled research protocols and what
happens in real-world clinical practices. If the PSC-IS
accurately assesses rates of reliable and clinically significant
change among youth receiving naturalistic treatments for
internalizing problems, researchers and clinicians could use
it to gain access to valuable information about treatment
effectiveness in real-world settings and datasets.

In the current study, we examined the clinical utility of
the PSC-IS as a screen and measure of treatment progress.
Using a sample of youth who received outpatient psychi-
atric care, we evaluated the degree to which scores on the
previously validated PSC-IS agreed with clinician-reported
diagnoses, symptom severity, and change over the course
of treatment. We also examined whether the PSC-IS was
responsive to improvement and deterioration according to
the reliable and clinically significant change thresholds.

Methods
Sample

Patients were eligible for inclusion in the study if they
entered treatment and were assessed in the Massachusetts
General Hospital (MGH) Outpatient Child and Adolescent
Psychiatry Service between August 1, 2007 and July 31,
2013. As this study was intended to represent the wide
diversity of patients seen in clinical practice, no exclusion
criteria were applied; all patients under 17 years were
requested to fill out the outcome forms as a part of routine
care at the clinic and all patients with complete outcome
forms were included in the study sample. Our first analytic
sample included patients who had complete PSCs and DSM-
IV Axis I diagnoses on their intake forms. Our second ana-
lytic sample included patients with completed PSCs at
3 months into treatment. Patients with primary and/or sec-
ondary Axis I diagnoses noted on their intake forms consti-
tuted the internalizing sample. The data presented here
includes some of the data reported on previously studied
samples in this clinic (August 1, 2007 to April 30, 2008 [21]
and August 1, 2007 to July 31, 2010 [22]).

Procedures

This study examined ‘treatment as usual’ in a naturalistic
population of children and adolescents seeking mental
health care at a large, urban, academic hospital. Patients
were treated with therapy and/or psychopharmacology
based on the treating clinician’s best judgment. Over a
5-year period, researchers in the Division of Child and

Adolescent Psychiatry at MGH collected parent and clini-
cian reports of patient functioning at intake and subsequent
three-month follow-up appointments. All procedures were
reviewed and approved by the hospital’s Human Research
Committee.

Throughout this study’s data collection period, the
department required completion of electronic Outcome
Rating Forms (e-ORFs) at intake and every 3 months
thereafter in order to track treatment progress [21]. The
e-ORF for patients aged 17 and younger contains the par-
ent-completed PSC [20] and the clinician-completed Brief
Psychiatric Rating Scale for Children (BPRS-C) [39] and
Children’s Global Assessment Scale (CGAS) [30]. The
e-ORF also provides demographic information about the
patient drawn from the hospital’s electronic scheduling
system and requests that clinicians list the patient’s DSM-
IV [29] diagnoses and treatment type. Parents complete
their portion of the form in the waiting room before their
child’s appointment and clinicians complete their portion
during or after the appointment. Clinicians are encouraged
to review the Pediatric Symptom Checklist (PSC) with the
family at each assessment. The form and its administration
have been described in greater detail in previous publica-
tions [20, 21, 40].

Measures
Parent-Completed Measure

The PSC is 35-item measure designed to evaluate emo-
tional, behavioral, and social functioning in children and
adolescents. Respondents are asked to indicate the fre-
quency of each symptom on a three-point Likert scale with
options of 0 = never, 1| = sometimes, and 2 = often, for a
total score ranging from 0 to 70. Multiple studies have
documented the reliability and validity of the PSC in
samples representing a diversity of age, race, socioeco-
nomic status, and diagnostic conditions [41-43]. These
studies show the measure to have strong internal consis-
tency (Chronbach’s alpha = .87-.89; [44, 45]) and test—
retest reliability (r = .61; [46]). Total PSC scores have
been used in a number of studies to assess intervention
outcomes [47, 48], monitor response to treatment [49, 50],
and track children’s functioning over time [24, 51]. A
recent study demonstrated strong agreement between
positive PSC screens and functional impairment [52],
highlighting the usefulness of the measure in tracking
outcomes important to children and their families.

Factor analysis of the PSC items has shown that the
measure loads onto three factors that capture specific
dimensions of problem behavior in children (internalizing,
externalizing, and attention) [28, 53, 54]. Each factor has
been operationalized in a subscale that includes five or
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seven items and, like the global scale, can be dichotomized
into case/not case categories based on a validated cutoff
score. Gardner and colleagues [31] reported relatively high
rates of agreement between the three PSC subscales and the
Kiddie Schedule for Affective Disorders and Schizophrenia
for School-Age Children — Present and Lifetime version as
well as some of the most commonly used outcome mea-
sures in child psychiatry, specifically the CDI and the
SCARED.

The Internalizing Subscale of the PSC (PSC-IS) exam-
ined in the current study is comprised of the five items
identified by Gardner et al. [28] that assess symptoms of
depression and anxiety (see Fig. 1). A total score of five or
higher indicates impairment in this area.

Clinician-Completed Measures

Intake scores on the clinician-completed BPRS-C and CGAS
were used for comparison to PSC scores. The BPRS-C
consists of 21 distinct symptom areas, each rated for severity
on a seven-point Likert scale based on the clinician’s inter-
view. Total scores on the measure range from 0 to 126 and are
computed by summing the items, with higher scores indi-
cating higher symptom severity [55]. Changes in BPRS-C
total scores have been used to evaluate treatment effective-
ness in community [56] and residential [57] treatment set-
tings. The BPRS-C items are nested in seven subscales of
three items, each representing specific problem areas [39]. In
2001, Lachar and colleagues published an article validating a
second-order Internalization Scale of the BPRS-C (BPRS-C-
IS) [55]. A patient’s score on the BPRS-C-IS is the sum of
his/her scores on the Depression, Anxiety, and Thinking
Disturbance Subscales, therefore providing an appropriate

comparison for the PSC-IS. We used the BPRS-C-IS to
evaluate the relationship between parent- and clinician-rated
internalizing symptoms.

The CGAS is a numeric scale ranging from 1 to 100. It is
virtually identical to the Axis V rating in the DSM-IV and is
used by clinicians to rate the overall functioning of children,
with lower scores indicating poorer functioning [40]. It has
been widely used in both research and clinical care [41].

DSM-IV Diagnosis

Two experienced clinicians sorted all DSM-IV diagnoses
used into two mutually exclusive categories (internalizing
versus non-internalizing). Initial classifications were per-
formed by each clinician separately, after which the two
lists were compared for the presence of inconsistencies.
Classification was nearly unanimous across both types of
diagnoses and, for the small number of disorders in which
the classifications did differ (n = 3), the two clinicians
discussed each case individually until clinical consensus
was reached. The list of DSM-IV internalizing diagnoses is
presented in the Appendix. A member of the study team
(blind to PSC scores) reviewed the diagnoses given to all
patients and coded them as either internalizing or non-
internalizing on the basis of the clinicians’ categorization.
Patients were classified as internalizing if their clinician
indicated an internalizing disorder as either their primary or
secondary diagnosis.

Data Analysis

Initial analyses used Chi square and analysis of variance
(ANOVA) to compare internalizing and non-internalizing

Fig. 1 a Mean scores on PSC L6
internalizing subscale items at (a)
intake and 3-month follow-up
for patients with internalizing
diagnoses. b Mean scores on
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groups in our first analytic sample on gender, age, insur-
ance type, treatment modality, and standardized measure
scores to ascertain whether there were differences between
the groups prior to treatment. We then evaluated the level
of agreement between clinician diagnoses and parent rat-
ings of patients’ internalizing risk at intake.

The remaining analyses were conducted using our second
analytic sample of patients with complete data at 3 months
into treatment. PSC-IS total and individual item scores from
intake and 3-month follow-up were analyzed cross-section-
ally and longitudinally for patients with internalizing and
non-internalizing diagnoses. Significance of the change from
intake to 3 months was ascertained using paired ¢-tests, and
differences in the amount of change for internalizing and
non-internalizing patients compared using one-way ANO-
VAs. Effect sizes are presented as a measure of the strength
of the observed changes and reported as Cohen’s d [58].

To further evaluate treatment according to the PSC-IS,
we used the RCI to calculate rates of reliable and clinically
significant change for patients with internalizing and non-
internalizing diagnoses. According to the formula proposed
by Jacobson and Truax [33], the RCI for the PSC-IS is two
points. Therefore, a change of at least two points on the
PSC-IS reflects psychometrically reliable improvement or
deterioration in internalizing symptoms. Patients were
defined as having experienced clinically significant
improvement if they had initial PSC-IS scores above the
cutoff (greater than or equal to five), reliable improvement
(score decreased by two or more points), and three-month
follow-up scores below the cutoff (less than five). This
level of improvement suggested a positive and significant
response to treatment as well as a level of psychological
health similar to that of non-patients. Conversely, patients
were defined as showing clinically significant deterioration
if they had initial PSC-IS scores below the cutoff (less than
five), reliable deterioration (score increased by two or
more points), and three-month follow-up scores above the
cutoff (greater than or equal to five). This level of deteri-
oration suggested a negative and significant response to
treatment that also caused the patient to be newly classified
as at-risk. These measures were used to evaluate the
number of patients who had achieved remission of their
symptoms 3 months into treatment and whether this dif-
fered between our two analytic subsamples.

In order to validate the reliable and clinically significant
change metrics for the PSC-IS, we compared these cate-
gorical changes on the PSC-IS to changes in mean scores
on the clinician-rated BPRS-C-IS and CGAS. We also
calculated the correlations between change in parent-
reported internalizing symptoms (on the PSC-IS) and cli-
nician-reported change in internalizing symptoms (BPRS-
C-IS) and overall functioning (CGAS) over 3 months.
Lastly, we statistically compared rates of improvement and

deterioration by treatment modality in order to ensure that
type of care (e.g., medication versus therapy) did not
confound our findings.

Results
Participant Characteristics at Intake

Of the 2,932 eligible youth who entered outpatient treat-
ment and were assessed between August 1, 2007 and July
31, 2013, a clinician-completed outcome form was col-
lected for 2,169 patients (74 %). Among those patients,
1,692 patients (78 %) had a PSC form completed by their
parent before their intake appointment. To ensure restrict-
ing our sample to patients with parent-completed forms did
not significantly bias our results, we statistically compared
scores on clinician-rated measures for patients with and
without PSCs; these analyses confirmed that the samples
did not differ according to scores on the two clinician
reports (mean BPRS-C-IS score for patients with
PSC =9.59 vs. no PSC =9.87; F = .58, p> .05 and
mean CGAS score for patients with PSC = 57.83 vs. no
PSC = 57.74; F = .04, p > .05).

Fifty-three percent (900) of the 1,692 patients with parent
and clinician data had a primary and/or secondary DSM-IV
Axis I internalizing diagnosis and 41 % (693) were diagnosed
with a non-internalizing DSM-IV Axis I disorder. Anxiety
disorder not otherwise specified (NOS, 21.2 %, n = 192),
mood disorder NOS (18.0 %, n = 169), and obsessive—com-
pulsive disorder (12.7 %, n = 114) were the most common
primary diagnoses in the internalizing group, while attention-
deficit/hyperactivity disorder (32.7 %, n = 226), adjustment
disorder NOS (8.5 %, n = 59), and pervasive developmental
disorder (5.6 %, n = 39) were most common in the non-
internalizing group. These 1,593 patients constituted our first
analytic sample. The remaining 6 % (n = 99) of patients were
excluded from the sample because they were missing DSM-IV
Axis I diagnoses on their intake forms.

Our second analytic sample included patients with
complete PSC data at 3 months into treatment. Thirty-nine
percent (n = 620) of patients in the first analytic sample
were included in this sample. As highlighted in an earlier
paper [21], about half of patients lost between intake and
3 months are those who do not enter treatment at MGH
Child and Adolescent Psychiatry. These patients are often
seen for one or two consultation visits and then referred to
more conveniently located treatment facilities, as a result,
follow-up forms are not completed by parents or clinicians.
Among patients who actually entered treatment in the
Child and Adolescent Psychiatry Service, we received
follow-up PSCs from 69 % of parents. There were no
significant differences in demographic information
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between patients with outcome forms at intake only and
those with forms at intake and follow-up.

As shown in Table 1, in the current study, patients
with internalizing diagnoses were more likely than
patients with non-internalizing diagnoses to be female
(x* = 21.08, p <. 001). These patients were also signif-
icantly older (F = 105.99, p <. 001), less likely to use
public insurance (x> = 3.87, p < .05), and more likely to
have treatment plans that included medication alone or
combined medication and therapy (x> = 40.83, p < .001)
than their non-internalizing counterparts. According to
parent and clinician measures completed at intake,
patients with internalizing diagnoses also had more
internalizing symptoms (PSC-IS: F = 220.73, p <. 001,
BPRS-C-IS: F = 199.34, p < .001) and poorer function-
ing overall (PSC: F = 5591, BPRS-C: F = 49.17,
CGAS: F = 68.50, all p < .001) than patients with non-
internalizing diagnoses.

Table 1 Patient demographics at intake

Agreement between Diagnoses and PSC-IS Scores
at Intake

Using the established PSC-IS cutoff score of five or higher,
49 % (n = 785) of youth in the first analytic sample
screened positive for internalizing problems. Overall, cli-
nician-reported diagnoses and PSC-IS case classifications
agreed for 64 % of patients (x> = 122.52, p < .001).

Change Scores on the PSC-IS for Patients
with Internalizing and Non-internalizing Diagnoses

Scores on the PSC-IS were used to track outcomes over the
first 3 months of treatment and compare internalizing
symptom change for patients with internalizing and non-
internalizing diagnoses. Among patients in our second
analytic sample (n = 620), those with internalizing disor-
ders (60 % of total) had significantly higher PSC-IS scores

Internalizing diagnosis

Non-internalizing diagnosis

No. (%) of sample 900 (56.5) 693 (43.5)
Gender***
No. (%) male 452 (50.2) 428 (61.8)
No. (%) female 448 (49.8) 265 (38.2)
Mean (SD) age*** 12.09 (3.81) 10.03 (4.14)
Insurance type*
No. (%) commercial/other 774 (86.0) 571 (82.4)
No. (%) Medicaid 126 (14.0) 122 (17.6)
Treatment modality®
No. (%) therapy only 270 (32.1) 277 (45.3)
No. (%) psychopharmacology only 414 (49.2) 280 (45.8)
No. (%) combination treatment 157 (18.7) 54 (8.8)

Mean (SD) PSC scores
Global Scale***
Internalizing Subscale***

Mean (SD) BPRS-C scores
Global Scale™*#*
Internalization Scale®***

Mean (SD) CGAS score®##

26.86 (12.07)
5.36 (2.77)

20.57 (12.09)
11.64 (6.18)
56.38 (7.61)

22.36 (11.69)
3.35 (2.54)

16.26 (11.70)
7.19 (5.95)
59.64 (7.73)

SD standard deviation, PSC Pediatric Symptom Checklist, BPRS-C Brief Psychiatric Rating Scale for Children, CGAS Children’s Global

Assessment Scale
* p <.05; ¥** p <.001

# Data on treatment type were only available for 1,452 patients, including 841 with internalizing diagnoses and 611 with non-internalizing
diagnoses. Percentages are out of 841 and 611 for the internalizing and non-internalizing groups, respectively

® Data on the BPRS-C Global Scale were available for 1,533 patients

¢ Data on the BPRS-C Internalization Scale were available for 1,516 patients

4 Data on the CGAS were available for 1,535 patients
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at intake (F = 95.19, p < .001) and 3 months (F = 46.77,
p < .001) than those with non-internalizing disorders. The
average change on the PSC-IS between intake and
3 months was —.83 points (SD = 2.43) for internalizing
patients and —.22 points (SD = 1.94) for non-internalizing
patients. This improvement reached statistical significance
only for the internalizing group (+ = 6.57, p < .001).
Between-group comparison similarly showed that the
amount of change was significantly greater for internaliz-
ing patients (F = 11.03, p < .001), with an effect size that
was moderate for the internalizing group (d = .34) but
small for the non-internalizing group (d = .11).

Mean scores for all five PSC-IS items decreased signifi-
cantly (p < .001) among patients with internalizing diagnoses
(Fig. 1a), whereas the mean score on only one item decreased
significantly (feels sad, unhappy; p < .05) among patients
with non-internalizing diagnoses (Fig. 1b). The magnitude of
the difference in change scores between the two subsamples
was statistically significant (p < .05top < .01) for four of the
PSC-IS items. The difference did not reach significance on the
fifth item, “feels sad, unhappy” (p > .05).

Reliable and Clinically Significant Change on the
PSC-IS

The top two rows of Table 2 compare the rates of reliable
and clinically significant change on the PSC-IS for patients
with internalizing and non-internalizing diagnoses. Among
patients with internalizing diagnoses, 36 % (n = 132)
experienced reliable improvement on the PSC-IS over the
first 3 months of treatment. Sixty-four of those patients

(17 % of the internalizing group) had scores that also
crossed the risk threshold, indicating clinically significant
improvement. About half (51 %, n = 190) of internalizing
patients had PSC-IS change scores ranging from —1 to +1,
which are not meaningful according to the RCI. On the
other end of the spectrum, a small number (13 %, n = 48)
of internalizing patients experienced reliable deterioration.
For an even smaller minority (5 %, n = 18), this deterio-
ration was clinically significant.

As shown in the second row of Table 2, patients with
non-internalizing diagnoses were significantly less likely to
experience clinically significant change on the PSC-IS over
3 months than patients with internalizing diagnoses
(x* = 26.57, p < .001). While small percentages of non-
internalizing patients experienced clinically significant
changes [9 % (n = 22) improved and 6 % (n = 14) dete-
riorated], the majority (70 %, n = 176) did not show
reliable change in either direction.

Comparisons with Clinician-Reported Changes
in Internalizing Symptoms

We assessed the criterion validity of the PSC-IS by com-
paring mean change scores on the clinician-rated BPRS-C-
IS across levels of change on the PSC-IS. For the entire
sample (n = 583), the correlation between change scores
on the PSC-1S (Mchange = —.58, SD = 2.26) and BPRS-C-
IS (Mchange = —1.54, SD = 6.46) over the first 3 months
of treatment was of moderate size (r = .38, p < .10).

As shown in the third row of Table 2, patients who
experienced clinically significant improvement according

Table 2 Rates of reliable and clinically significant change on the Pediatric Symptom Checklist Internalizing Subscale by diagnostic category

and comparison with changes on clinician-completed measures

N Level of change on the PSC-IS

Clinically Reliable No reliable Reliable Clinically
significant improvement change® deterioration significant
improvement® only® only! deterioration®
Patient diagnosis***
No. (%) with internalizing diagnosis 370 64 (17.3) 68 (18.4) 190 (51.4) 30 (8.1) 18 (4.9)
No. (%) with non-internalizing diagnosis 250 22 (8.8) 22 (8.8) 176 (70.4) 15 (6.0) 14 (5.6)
Changes on clinician-completed measures
Mean (SD) change on BPRS-C-IS*** 579 —5.14 (6.87) —3.89 (7.43) —.96 (4.53) 2.77 (10.57) 2.10 (6.52)
Mean (SD) change on CGAS*** 576 5.06 (10.06) 1.99 (10.77) 1.50 (5.69) —1.18 (8.26) —3.74 (13.92)

SD standard deviation, PSC-IS Pediatric Symptom Checklist Internalizing Subscale, BPRS-C-IS Brief Psychiatric Rating Scale for Children

Internalization Scale, CGAS Children’s Global Assessment Scale
k% p <001

? Patient’s score decreased by at least 2 points and moved from above to below the cutoff score of 5

® Patient’s score decreased by at least 2 points but did not move from above to below the cutoff score of 5

Patient’s score did not change by more than 1 point

9 Patient’s score increased by at least 2 points but did not move from below to above the cutoff score of 5

Patient’s score increased by at least 2 points and moved from below to above the cutoff score of 5
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to the PSC-IS also had the most progress on the BPRS-C-IS
(Mcpange = —5.14, SD =6.87, =572, p<.001,
d = .75). Those who improved reliably without crossing
the risk threshold also improved but to a lesser degree
(Mchange = —3.89, SD =743, =483, p<.001,
d = .53). Although post hoc analyses failed to show a
significant difference between the reliable and clinically
significant improvement groups, the differences between
those two and the other three groups were significant (all
p < .001). Overall, patients who did not experience reliable
change on the PSC-IS improved slightly on the BPRS-C-IS

(Mchange = —.96, SD =453, =389, p<.001,
d = .21), while those who deteriorated reliably
(Mchange = 2.77,  SD =10.57, t=-172, p=.09,
d=.27) or clinically significantly (Mcpange = 2.10,

SD =6.52,t = —1.76, p = .09, d = .32) also had worse
scores on the measure 3 months into treatment.

Comparisons with Clinician-Reported Changes
in Overall Functioning

A second clinician-rated measure provided additional evi-
dence of the PSC-IS’s validity by demonstrating parent and
clinician agreement on the patient’s global functioning.
Among all patients with complete data on the parent-
completed PSC-IS and clinician-completed CGAS
(n = 576), the correlation between change scores on the
measures was r = —.24 (p < .01).

As shown in the bottom row of Table 2, patients who
achieved clinically significant improvement on the PSC-IS
had the greatest mean increase in CGAS score
(Mchange = 5.06,SD = 10.06,7 = 4.48,p < .001,d = .50).
Those who experienced reliable improvement alone also
improved on the CGAS (Mchange = 1.99, SD = 10.77,
t=—1.69, p = .09, d = .19), although the group’s mean
change only trended towards significance and was signifi-
cantly smaller than that of the clinically significant
improvement group (p < .05). Consistent with change on the
BPRS-C-IS, improvement on the CGAS for patients who did
not experience reliable change on the PSC-IS was non-sig-
nificant (Mcpange = 1.50, SD = 5.69, t = 1.66, p = .10,
d = .21). Although clinically significant deterioration on the
PSC-IS was associated with a greater mean decline on the
CGAS than reliable deterioration alone (Mcpange = —3.74,
SD =1392, =140, p=.17, d=.29 versus
Mhange = —1.18, SD =826, t = .90, p = .37, d = .14,
respectively), this difference did not reach significance.

Rates of Change by Treatment Modality
In order to ensure that treatment modality did not confound

our results, we statistically compared change on the PSC-IS
for patients whose treatment plans on their intake forms

@ Springer

included medication alone, therapy alone, or combined
medication and therapy. These analyses confirmed that
rates of improvement and deterioration were similar across
treatment types. Among patients with internalizing diag-
noses, between-group comparisons of PSC-IS scores
showed that treatment modality did not predict significant
differences in rates of clinically significant improvement
(F = .96, p = .40), reliable improvement (F = .25,
p = .78), no reliable change (F = .13, p = .87), reliable
deterioration (F = .11, p = .90), or clinically significant
deterioration (F = .17, p = .85). The lack of significant
differences between treatment modality suggested that
rates of improvement and deterioration were of the same
magnitude regardless of the type of treatment received.

Discussion

The results of this study suggest that the PSC-IS can be a
useful screen and/or treatment outcome measure when
anxiety or depressive problems are of concern in child
psychiatry or pediatrics. At intake in an outpatient child
psychiatry clinic, continuous and categorical cut-off scores
on the PSC-IS indicated agreement between parents’
reports of internalizing symptoms and clinicians’ diagnoses
of internalizing disorders, a finding which supported the
measure’s construct validity in a real-world sample.

Among patients who remained in treatment for
3 months, change scores on the PSC-IS and its individual
items were significantly larger among patients with inter-
nalizing diagnoses than among those with non-internaliz-
ing diagnoses. This higher rate of improvement in the
internalizing group demonstrated the responsiveness of the
PSC-IS to the indicators it is designed to measure, thereby
suggesting it could be used to track symptoms of anxiety
and depression in youth over the course of treatment. In
this way, the PSC-IS is comparable to widely-used, diag-
nosis-specific measures like the CDI [15] and the SCARED
[16]. Yet, unlike those measures, the PSC-IS is also part of
a global measure that assesses other types of problems
(e.g., attention, externalizing). Clinicians can therefore
utilize the PSC to quantify changes in both overall func-
tioning and multiple, disorder-specific domains. Further-
more, the PSC’s orientation towards functioning is familiar
to primary care pediatricians. The PSC subscales are
already being used routinely in primary care as a screen for
referring children with externalizing problems to a psy-
chosocial treatment program [59-62] and by the Chilean
government to identify first grade students who may need a
referral to mental health care for attention and/or inter-
nalizing problems [24, 63].

According to the reliable and clinically significant
change metrics, 36 % of patients with internalizing
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diagnoses experienced statistically reliable improvement
on the PSC-IS over the first 3 months of treatment in a
child psychiatry clinic. Nearly half of those patients began
treatment in the clinical range but, after 3 months, had
scores typical of healthy individuals. According to Jacob-
son and Truax’s conceptualization of clinically significant
change, these were patients who had responded positively
and significantly to treatment and recovered from their
current episode of psychiatric illness [33]. As clinically
significant improvement may signify a remission of the
patient’s internalizing symptoms, this may be an opportune
point for clinicians to review or reevaluate their current
treatment plan. On the opposite end of the spectrum, 13 %
of internalizing patients reliably or clinically significantly
deteriorated on the PSC-IS over their first 3 months, a
pattern of response that suggests the need to reexamine and
possibly redirect the approach taken with such patients.
Reasons for treatment decline are varied; symptom
increase, breakdown in patient-clinician communication,
and a failure to adhere to the treatment protocol are just a
few of the reasons why symptoms may worsen during the
course of therapy [64]. Since therapists are notably inac-
curate when it comes to predicting which of their patients
are likely to deteriorate, regular use of simple outcome
measures like the PSC could be a significant aid to clinical
decision making and treatment planning. Moreover, as
patients who experience treatment decline or failure are
likely to require a greater amount of treatment resources or
show a worse trajectory of overall functioning and well-
being [64], identifying these cases early on through the use
of a systematic screening process may help prevent these
negative outcomes.

Significantly fewer patients with non-internalizing
diagnoses experienced reliable or clinically significant
change on the PSC-IS, a finding consistent with the
assumption that their treatments were focused on other
areas. At the same time, the achievement of reliable or
clinically significant improvement by some patients with
non-internalizing diagnoses suggests that treatment effects
and/or the diagnoses given may have been non-specific.

Comparisons between longitudinal scores on the parent-
completed PSC-IS and clinician-completed BPRS-C-IS
and CGAS provided further validation for the PSC-IS. The
moderate correlations between change scores on parent and
clinician measures suggested good agreement on patients’
internalizing symptoms and overall functioning over
3 months. At the same time, the existence of some dis-
parity between the two assessments highlights the impor-
tance of using both parent and clinician measures as these
may provide unique information about patient progress.
Change scores on the BPRS-C-IS and CGAS also sup-
ported the criterion validity of the PSC-IS, as clinically
significant improvement and deterioration on the PSC-IS

were both associated with statistically significant mean
changes in the predicted directions on the two distinct
clinician measures. Similarly, evidence for convergent
validity of the PSC-IS was provided by both continuous
scores on the measure, which correlated with scores on the
clinician-completed internalizing subscale, and its cate-
gorical cutoff, which showed a high rate of agreement with
clinical diagnosis. On the other hand, small and generally
non-significant change among patients without an inter-
nalizing diagnosis offered preliminary support for the
measure’s divergent validity. Future work comparing
change on this and the PSC’s other symptom-specific
subscales will help to further illuminate its psychometric
properties.

One noteworthy finding in this study concerned its
smaller effect sizes compared to those reported in a number
of clinical trials [65, 66]. For example, patients treated with
combined medication and therapy for 3 months had a mean
treatment effect size of Hedges’ g = .44 on the BPRS-C-IS
[60]. In the Treatment for Adolescent Depression Study
(TADS) [65], combined fluoxetine and cognitive-behav-
ioral therapy had an effect size of Hedges” g = .98 over the
same time period on the clinician-reported Children’s
Depression Rating Scale-Revised. Although there are many
important differences between the current study and TADS
(e.g., the sample for TADS included older, treatment naive
youth with non-comorbid major depression), the fact that
the current real-world sample can be compared to a mile-
stone clinical trial and obtained a result of a comparable
order of magnitude (albeit substantially smaller) further
supports the potential utility of having data from brief,
standardized measures used routinely in clinical settings. It
is also important to point out that since child psychiatry
clinics in tertiary care hospitals are not usually the initial
point-of-contact when mental health issues arise, new
patients at these clinics have often already received treat-
ment in locations such as school or primary care. This may
reduce the amount of improvement those patients show
when they begin specialty care.

The current study had several limitations, including the
fact that it was conducted in a single outpatient child
psychiatry clinic at an academic medical center. Future
research is tasked with determining the generalizability of
these findings to community mental health and pediatric
settings. In addition, due to the study’s naturalistic design,
a majority of patients were missing follow-up data, and we
cannot discount the possibility of selection bias that might
have been incurred by using only patients with repeat
forms. However, our follow-up rate was consistent with
other real-world psychiatry samples [67, 68], even with a
relatively long (three-month) interval between patients’
first and second assessments. As mentioned earlier, a large
percentage of this clinic’s patients are seen for treatment
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consultation specifically and therefore only provide base-
line information. Future aims for this outcomes project are
to consider using shorter intervals between PSC assess-
ments in order to examine the trajectories of improvement
and deterioration over a larger number of time points and
for a larger proportion of patients. Studies already in pro-
gress will follow the current sample out to 6 and 9 months
of treatment. Furthermore, applying the statistical criteria
used here to the PSC’s externalizing and attention sub-
scales and evaluating their effectiveness in identifying and
monitoring those symptoms are additional aims of this
research project.

As healthcare increases its use of information systems
and places greater emphasis on patient engagement and
demonstrating treatment effectiveness, especially within
Accountable Care Organizations, the regular administra-
tion of questionnaires to assess degree of impairment and
to track progress, adherence to treatment protocols, costs,
and quality will become the norm rather than the exception.
The approach and results of this study are one step towards
these ends as well as towards the goal of making the rou-
tine psychiatric care of children and adolescents more
reliable and effective.

Summary

Previous research has shown that the PSC can identify
improvement and deterioration in overall functioning over
the first several months of treatment [32], and the current
paper suggests that it can be an effective measure of
changes within the specific area of internalizing problems
as well. The PSC could therefore be a useful measure for
referring pediatricians as well as for child psychiatrists and
psychologists in that it is brief, offers a preliminary
assessment of a patient’s functioning globally and in
symptom-specific domains, and can effectively track early
response to treatment.
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Appendix: DSM-IV Axis I Diagnoses Coded
as Internalizing Disorders

296.00 Bipolar I Disorder,
Unspecified

296.20 Major Depressive Disorder,
Unspecified

Single Manic Episode,

Single Episode,

@ Springer

296.21 Major Depressive Disorder, Single Episode, Mild
296.22 Major Depressive Disorder, Single Episode,
Moderate

296.23 Major Depressive Disorder, Single Episode, Severe
Without Psychotic Features

296.30 Major Depressive Disorder, Recurrent, Unspecified
296.31 Major Depressive Disorder, Recurrent, Mild
296.32 Major Depressive Disorder, Recurrent, Moderate
296.33 Major Depressive Disorder, Recurrent, Severe
Without Psychotic Features

296.34 Major Depressive Disorder, Recurrent, Severe With
Psychotic Features

296.35 Major Depressive Disorder, Recurrent, In Partial
Remission

296.40 Bipolar I Disorder, Most Recent Episode Manic,
Unspecified

296.42 Bipolar I Disorder, Most Recent Episode Manic,
Moderate

296.50 Bipolar I Disorder, Most Recent Episode Depres-
sed, Unspecified

296.53 Bipolar I Disorder, Most Recent Episode Depressed,
Severe Without Psychotic Features 296.60 Bipolar I Disorder,
Most Recent Episode Mixed, Unspecified

296.64 Bipolar I Disorder, Most Recent Episode Mixed,
Severe With Psychotic Features
296.70 Bipolar I Disorder,
Unspecified

296.80 Bipolar Disorder NOS
296.89 Bipolar II Disorder
296.90 Mood Disorder NOS
300.00 Anxiety Disorder, NOS
300.01 Panic Disorder without Agoraphobia

300.02 Generalized Anxiety Disorder

300.20 Phobia Unspecified

300.21 Panic Disorder with Agoraphobia

300.22 Agoraphobia without History of Panic Disorder
300.23 Social Phobia

300.29 Specific Phobia

300.30 Obsessive Compulsive Disorder

300.40 Dysthymic Disorder

308.30 Acute Stress Disorder

309.81 Posttraumatic Stress Disorder

311.00 Depressive Disorder NOS

Most Recent Episode
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