Brief Report

Editor’s Note

C

linicians and researchers commonly use instruments such as questionnaires and scales to increase diagnostic
accuracy and to measure complex constructs. Many of these instruments have been developed and tested on relatively
homogeneous, white, middle-class samples. Since many of the constructs being measured (behavioral problems,
self-esteem, locus of control, for example) may be interpreted differently in different population groups (for example
racial/ethnic and social class), we really can’t be certain that the instruments are accurately measuring what we think
they are in these groups. It therefore becomes important to assess the psychometric properties (validity, reliability,
subscale structure) of these instruments in diverse patient groups to assure conceptual and measurement equivalency
(conceptual equivalency means “is it measuring the same underlying concept,” and measurement equivalency means
“do the scores mean the same thing”). This paper by Kostanecka and colleagues provides an example of one such
assessment.
Lee M. Pachter, DO
Associate Editor
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ABSTRACT: The Pediatric Symptom Checklist–17 (PSC-17) is a brief form of the Pediatric Symptom Checklist that
is designed to screen for behavioral health problems in primary care settings. It has been proposed to have three
subscales: externalizing, internalizing, and attention problems. In the context of developing a behavioral health
screening program in an inner-city primary care practice, we evaluated the construct validity of the PSC-17. A
total of 331 families with children between 4 and 12 years of age who were seen for well-child care during the
study were invited to complete the PSC-17 and 320 families (96.5%) did so. A confirmatory factor analysis was
performed and the Comparative Fit Index and root mean square error of approximation fit statistics were
calculated to determine whether the data fit the proposed three-factor model. We found that although the
PSC-17 contained three subscales, several items did not load predominantly on the subscale that they were
proposed to measure. Specifically, although the five items on the internalizing subscale loaded only on this
subscale, only four of the seven externalizing items loaded exclusively on the externalizing subscale, and only
two of the five attention items loaded exclusively on the attention problems subscale. Clinicians using the
PSC-17 in urban low-income communities should recognize that the externalizing and attention problems
subscales of the PSC-17 may not be valid measures of these dimensions of child behavior in this population.
(J Dev Behav Pediatr 29:124–128, 2008) Index terms: behavioral health screening, pediatric primary care, Pediatric Symptom Checklist–17, construct, validity.

P

rimary care is a major venue for the delivery of behavioral health services to children in this country.1–3
Primary care providers (PCPs) have an important role
in identifying children with or at risk of behavioral
health problems. Therefore, there is a significant need
for behavioral health screening measures that are valid
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and efficient to use in the context of primary care. The
Pediatric Symptom Checklist (PSC) is a 35-item questionnaire that was developed to screen for behavior
health problems in primary care settings.4 The total
score on this measure has been shown to be reasonably
accurate in identifying children at risk of behavioral
health problems.4,5 A limitation of the PSC is that it is
relatively long and may not be efficient to use in many
practices.
In an effort to create a briefer screening tool, Gardner
and colleagues6 conducted a factor analysis of the PSC
and selected items with the most salient loadings from the
factors identified through this analysis (i.e., internalizing,
attention, and externalizing problems). The 17-item measure, known as the PSC-17, uses both the total score and
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subscale scores to identify children in need of further
evaluation. One study in a primary care setting demonstrated that the PSC-17 had fair predictive validity for
detecting children with ADHD, disruptive behavior disorders, or depression, but was less effective in detecting
children with anxiety disorders.7
Although use of the PSC-17 is increasing,7,8 there is
limited research on the validity of this brief measure. To
our knowledge, the factor structure of the PSC-17 has
never been analyzed. This is potentially problematic because it has been shown that items in a brief questionnaire may yield results that differ from those produced by
the same items embedded in a longer version of the
instrument.9,10 In other words, items in the PSC-17 may
be rated somewhat differently than those in the original
PSC because of changes in the context within which the
items are embedded (e.g., sequence of items and the
overall length of the measure).
In the context of developing screening methods for
behavioral health problems in a primary care center serving primarily urban, low-income families, we sought to
evaluate the construct validity of the PSC-17 to address
questions about whether the items on each subscale
specifically assess the dimension of child behavior that
they have been purported to measure. In addition, previous studies evaluating the predictive validity of the
PSC-17 were conducted in a psychiatric clinic6 or in
primary care centers serving predominantly white children (90% white, 6% black, 4% other),7 which raised
questions about the applicability of this measure for use
in urban primary care settings serving primarily African
American children.

METHODS
Participants
The data were collected in a large, inner-city primary
care practice of 15 pediatricians who serve a predominantly low-income population. Approximately 70% of the
families seen in this practice are eligible for state-federal–
funded medical assistance. The PSC-17 was administered
to caregivers of children between the ages of 4 to 12 years
while they were waiting for a well child visit. Most of the
caregivers were able to complete the questionnaires independently; assistance was offered when caregivers had
difficulty understanding items. During the 40 data collection sessions in which one of us (A.K.) was available to
distribute the questionnaire, 331 eligible families were
identified and 320 (96.5%) completed the questionnaire.
Four families were excluded as they reported they had
previously completed the questionnaire, three families
were excluded because their child’s developmental age
was below 4 years and the children had an established
diagnosis of autism and/or mental retardation. Two families left the office before data were collected, and one
refused to complete the questionnaire. Because we did
not collect any identifying information, the study was
determined to be exempt by the Institutional Review
Board of The Children’s Hospital of Philadelphia.
Vol. 29, No. 2, April 2008

Measures
The Pediatric Symptom Checklist–17 (PSC-17) is a 17item parent-report measure that is designed to screen for
behavioral health problems in children presenting to a
primary care practice.6 It has been proposed to have
three subscales: internalizing problems (five items), externalizing problems (seven items), and attention problems (five items). Children are identified as being at risk
on this measure by having a score above a specified cutoff
on any subscale or on the total measure.6,7

Statistical Analysis
Given that the PSC-17 has a proposed factor structure,6
confirmatory factor analysis (CFA) was employed to empirically test the validity of this factor structure in the
study sample.11 Based on the number of factors, the
variable-to-factor ratio, the estimated communalities, and
the expected nonnormal distribution of the data, it was
estimated that 250 or more participants were required for
this analysis.12 The actual sample of 320 exceeded this
estimate and was sufficient to conduct a CFA of this
measure.13
CFAs using maximum likelihood estimation methods
were conducted on covariance matrices with EQS 6.1.14
The Comparative Fit Index (CFI) and root mean square
error of approximation (RMSEA) fit statistics were selected a priori as methods for assessing whether our data
support the proposed factor structure. High values of CFI
and low values of RMSEA are indicative of good model fit.
As recommended by Hu and Bentler,15 we used a combination rule that required a CFI cutoff value ⬎0.95 and an
RMSEA value ⬍0.06 to determine good model fit. Three
CFA models were tested: (1) a restricted one-factor model
whereby all 17 items loaded onto a single factor, (2) a
restricted two-factor model whereby the five original internalizing items formed the first factor and the remaining
12 items loaded onto the second factor, and (3) a restricted three-factor model mirroring the structure reported by Gardner and colleagues.6

RESULTS
Parents completed the measure for 320 children, 186
(52.5%) of whom were male, with a mean age (SD) of 7.3
(2.5) years. Eighty-eight percent of caregivers described
the child’s race as African American, 7% as biracial, and
5% as other or not specified. Questionnaires were completed by mothers (76%), fathers (10%), and other caregivers (14%). Sixty-three percent of the families rated
their annual income equal to or less than $40,000/year
and 80% of participants qualified for Head Start and/or
free lunch at school. English was used as the primary
language in 94% of households. Two percent of families
reported more than one primary language including English; 2% reported a language other than English as the
primary language, but were able to complete the Pediatric Symptom Checklist–17 (PSC-17) without an interpreter, and 2% of families did not indicate a primary
language.
For the 320 completed PSC-17 questionnaires, less
than 0.3% of the data points were missing and no ques© 2008 Lippincott Williams & Wilkins
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Table 1. Robust Maximum Likelihood (ML) 2 and Fit Statistics for
Pediatric Symptom Checklist–17 Confirmatory Factor Analysis Models
(N ⫽ 320)
Model

ML 2

df

CFI

RMSEA

Restricted one factor

583.53

119

0.762

0.097

Restricted two factors

385.16

117

0.869

0.073

Restricted three factors

321.93

116

0.900

0.064

Unrestricted three factors

182.37

88

0.959

0.047

CFI, Comparative Fit Index; RMSEA, root mean square error of approximation.
CFIs ⬎0.95 and RMSEA indices ⬍0.06 indicate good fit.

tionnaire was missing more than three items. Total scores
for 22.5% of the questionnaires were at or above 15
points, the recommended cutoff to indicate that children
are at risk of behavioral health problems.6 Using the
proposed subscale cutoff scores recommended by Gardner et al,6 an additional 12.4% screened positive. Of those
without an elevated total score, 1.6% had an elevated
score on the internalizing subscale, 5.3% had an elevated score on attention subscale, and 6.9% had an
elevated score on the externalizing subscale (adds up
to more than 12.4% because 1.4% had more than one
elevated subscale).
Results of the confirmatory factor analysis (CFA) testing the proposed restricted factor structures are shown in
Table 1. The three-factor model fit the data better than
the one- or two-factor solutions. However, this restricted
three-factor model did not meet the Comparative Fit Index (CFI) and root mean square error of approximation
(RMSEA) criteria for a good fit with the data, and it was

marred by high interfactor correlations (0.60 – 0.80). Subsequently, we tested a three-factor, unrestricted model.16
We selected an anchor item for each proposed factor by
identifying the item with the highest loading on each
factor based on an exploratory factor analysis. This unrestricted approach differs from the restricted factor analysis in that all of the nonanchor items were free to load on
any factor (i.e., subscale) and on more than one factor
(i.e., subscale). The unrestricted three-factor model
clearly met criteria for good fit. Further, the difference in
CFI values between the unrestricted model and the restricted three-factor model was 0.059, suggesting that the
unrestricted model was meaningfully better.17
Table 2 shows the standardized loadings of PSC-17 items
from the unrestricted three- factor model. Overall, the findings demonstrated that the PSC-17 contains three factors,
but many of the items loaded significantly (p ⬍ .05) on more
than one factor or subscale. The analyses indicated that the
internalizing subscale of the PSC-17 is composed of five
items, each of which load on this factor and not the other
factors. However, only four of the seven externalizing items
load exclusively on the externalizing subscale (Table 2, item
numbers 4, 8, 14, 16) and only two of the five attention
items load exclusively on the attention problems subscale
(Table 2 item numbers 1, 17).

DISCUSSION
The results of a series of confirmatory factor analyses
(CFAs) indicated that the three-factor model proposed by
Gardner and colleagues6 provides a better description of
the data than alternative one- and two-factor models;

Table 2. Standardized Loadings (and 95% Confidence Interval) of Pediatric Symptom Checklist–17 Items from the Unrestricted Three-Factor
Model
Factor
Item

Internalizing

2. Feels sad, unhappy

0.528 (0.398–0.658)

6. Feels hopeless
9. Is down on him- or herself

Externalizing

R2

Attention

0.121 (⫺0.045 to 0.286)

0.031 (⫺0.135 to 0.196)

.577

0.690 (0.568–0.823)

0.054 (⫺0.111 to 0.222)

0.007 (⫺0.160 to 0.173)

.373

0.818 (0.691–0.950)

⫺0.099 (⫺0.274 to 0.074)

0.083 (⫺0.084 to 0.250)

.284

15. Worries a lot

0.747 (0.643–0.843)

a

11. Seems to be having less fun

0.543 (0.406–0.675)

8. Fights with other children
12. Does not listen to rules
5. Does not understand other people’s
feelings
14. Teases others
10. Blame others for his or her troubles
4. Refuses to share
16. Takes things that do not belong to
him/her
1. Fidgety, unable to sit still
3. Daydreams too much
17. Distracted easily
7. Has trouble concentrating
13. Acts as if driven by a motor

a

a

.342

0.187 (0.015–0.357)

⫺0.095 (⫺0.262 to 0.073)

.321

0.739 (0.635–0.845)

a

.519

0.098 (⫺0.034 to 0.227)

0.329 (0.170–0.483)

0.264 (0.105–0.418)

.497

0.187 (0.049–0.321)

0.432 (0.266–0.592)

0.034 (⫺0.132 to 0.200)

.547

0.759 (0.563–0.952)

⫺0.155 (⫺0.353 to 0.042)

.661

0.324 (0.173–0.473)

0.148 (⫺0.003 to 0.298)

.489

0.615 (0.437–0.793)

⫺0.040 (⫺0.222 to 0.141)

.366

0.464 (0.304–0.620)

0.114 (⫺0.048 to 0.275)

.344

0.149 (⫺0.011 to 0.310)

0.703 (0.537–0.869)

.457

⫺0.095 (⫺0.248 to 0.059)
0.376 (0.253–0.496)
⫺0.014 (⫺0.161 to 0.132)
0.138 (0.004–0.269)
⫺0.096 (⫺0.223 to 0.032)
0.391 (0.257–0.523)
a

⫺0.030 (⫺0.200 to 0.139)

0.250 (0.084–0.416)

.414

a

0.824 (0.718–0.930)

.558

0.242 (0.123–0.363)

0.089 (⫺0.065 to 0.244)

0.499 (0.350–0.648)

.385

0.064 (⫺0.060 to 0.190)

0.254 (0.102–0.409)

0.456 (0.308–0.609)

.678

Statistically significant parameters are shown in bold type. aAn anchor item, which was the item with the highest factor loading on an exploratory factor analysis.
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however, it fails to meet criteria for good model fit.
Sources of misfit were identified by unrestricted factor
analyses. Although all the proposed externalizing items
loaded significantly on the proposed externalizing problems subscale, three of the items significantly crossloaded, suggesting that they did not specifically refer to
the proposed factor. In fact, “blames others” had a higher
loading on the internalizing subscale than the externalizing subscale. The attention problems subscale was particularly problematic. All five of the proposed attention
items demonstrated significant loadings, but three of the
items cross-loaded. The item “daydreams too much” had
a much higher loading on the internalizing subscale than
the attention problems subscale. In contrast, the internalizing scale represented a robust factor consisting of five
items with high loadings that did not cross-load significantly with the other factors. Overall, this study does not
confirm the construct validity of the Pediatric Symptom
Checklist–17 (PSC-17), at least for the low-income, urban
sample in which the study was conducted.
One of the possible explanations for our failure to
confirm the factor structure of the PSC-17 is that these
factors were determined based on a factor analysis of the
original PSC, which had 35 items. This is potentially
problematic in that changing the context in which items
are embedded (i.e., extracting 17 items from the original
PSC) may change the factor structure and item content of
factors.18 Responses to items may be affected by such
issues as their location in the questionnaire and expectations elicited by items preceding or following the item in
the questionnaire.19,20
A second possible explanation for our failure to confirm the factor structure of the PSC-17 is that our study
was conducted with a population that differed substantially from that in which the PSC-17 was developed.5 It is
possible that parents in the present study who were
primarily low income and African American, interpreted
items in the PSC-17 differently than parents in the predominantly white samples from which the PSC-17 was
developed.6 It is also possible that high level of comorbidities in this population, especially externalizing behaviors overlapping with attention problems, caused those
subscales to be less clearly defined. Finally, we investigated families attending a single primary care center, and
it is possible that factors unique to this center or this
community affected the results of the factor analysis.
Evaluation of the factor structure of the PSC-17 in a more
diverse sample may help to distinguish these possible
explanations for our findings.
This study focused on examining the construct validity
of the PSC-17 and did not address issues of predictive
validity. However, it is noteworthy that 22.5% of participants in this study had a total score above the cutoff score
of 15 points, indicative of the risk of behavioral health
problems. Moreover, if the subscales are used, ⬎34% of
the cases screened positive. This rate is much higher than
that reported in middle- or mixed-income population
samples, which have found positive PSC scores in the
12%–14% range among school-age children.4 However,
it is also substantially higher than the rate identified
Vol. 29, No. 2, April 2008

by Murphy et al,21 who found that 22% of individuals
screened positive using the 35-item PSC in an inner-city,
low-income population.
The findings of this study strongly indicate the need for
additional research to develop a valid and efficient behavioral health screening tool that can be used in inner-city
primary care settings. Although this study affirmed the
meaningfulness of the three-factor structure proposed by
Gardner and colleagues,6 it also suggests the need to
modify many of the items of the PSC-17 so that they
provide a purer estimate of the construct that they are
designed to assess. This study does not address whether
use of the PSC-17 total score alone would be a valid
predictor of children in need of behavioral health evaluation, although it has been reported to have predictive
validity similar to that of some longer rating scales in one
study.7 Until more research is completed, clinicians using
the PSC-17 in urban low-income communities should recognize that the externalizing and attention problems subscales of the PSC-17 may not be valid measures of these
dimensions of child behavior in this population.
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Literary Quotes
Development of Self-Awareness- III- Richard Hughes
Two of the submissions in this space in 2006 had to do with the psychological phenomenon of children’s development of
self-awareness. By this term is meant the recognition of ourselves as separate from our surroundings. This is not an aspect of
personality usually assessed in pediatrics or psychiatry, although developmental psychologists have given it some attention.
Particularly noteworthy is the recent publication in English of the insightful observations of Dr. Dolph Kohnstamm, retired
professor of developmental psychology in Leiden, entitled “I am I. Sudden Flashes of Self-Awareness in Childhood” (U.K. Athena
Press, 2007).
An acquaintance with this phenomenon makes one more aware of illustrations of its appearance in novels and other nonscientific literature. A recently noted example can be found in Richard Hughes’s “A High Wind in Jamaica.” Ten-year-old Emily
is one of the English children who are captives on a pirate ship.
“And then an event did occur, to Emily, of considerable importance. She suddenly realized who she was . . ..”
“She stopped dead, and began looking all over her person which came within the range of eyes. She could not see much, except
a fore-shortened view of the front of her frock, and her hands when she lifted them for inspection: but it was enough for her to
form a rough idea of the little body she suddenly realized to be hers . . ..”
“What agency had so ordered it that of all the people in the world who she might have been, she was this particular one, this
Emily: born in such-and-such a year out of all the years in Time, and incased in this particular rather pleasing little casket of
flesh?. . .
“Why had all this not occurred to her before?. . .”
I can recall such a sudden flash myself but have not noticed much discussion of the phenomenon in the professional literature.
Should this be a milestone in social or cognitive development of concern to child health experts? How would it be assessed?
William B. Carey, MD
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