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P e In a recently published article by Childs and colleagues, the authors

Structure of the

Child and carefully study the internal structure of the Child and Adolescent

Adolescent

Neods and Needs and Strengths (CANS) to evaluate its validity. The summary of

Strengths

(CANS): When their findings does not conclude a strong support for the internal
W structure of the CANS.

Bad, and “Bad”

Indicators Are ® The authors question the S ey ¥
. ge ’ In research settings,
Geod ‘Va| |d|ty Of the C ANS measured over ligme or to predict client outcomes. The use of CANS

Olga domains as latent variables (i.e., CANS items summed or weighted to
Vsevolozhskaya create domains) requires confirmation of internal consistency (Bollen,
1984; Little et al., 1999). Additionally, Kraus et al. (2015) and Kraus
(2017; 2020) draw attention to the large number of items used to
measure each domain, specifically whether these items measure the
same construct (i.e., need) and if the identified construct provides
meaningful treatment information. In research that investigates these
issues, Kisiel et al. (2018) found variations in the internal consistency
H across each of the CANS domains among a sample of 257 children and
® The authors question the dolsscants refered for somminity mestal healt services Moreover
o . y using a sample of over 45,000 CANS assessments, Cordell et al. (2016)
internal consistency’ of the oo dusiersio ndedb, satier tian the 6 ks i by e
CANS framework. In a recent review of empirical studies assessing the
CANS psychometric properties of the CANS, Brown et al. (2022) emphasized
the lack of existing research addressing the dimensionality and internal

consistency of the tool.

Figure: Childs, K.K., Bryson, S.L., Soderstrom, M.F. and Reed, A.,
2024. An Assessment of the Internal Structure of the Child and
Adolescent Needs and Strengths (CANS) Using Two Samples of
High-Risk Adolescents. Children and Youth Services Review, 156,
p.107365.

2/19



E% An Assessment of the Internal Structure of the

CANS

gimemiitl  The authors used to examine the
prsidl  internal structure of the CANS. Their tested model is depicted below.
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Figure: Figure 1 from Childs, et.al., (2024) outlining the internal structure of the CANS. 3/19
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Strengths e “[...] the hypothesized
A 6-factor structure of the
Bad, and -Bad CANS did not produce a
™ strong fit of the model to the
Olga data, regardless of the
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sample analyzed.”

e “[..] additional studies on
the psychometric properties
of the CANS, using both
EFA and CFA, are
necessary.”

e “[...] identify the covariance
structure of CANS items.”

5. Discussion and conclusions

This study sought to examine the internal structure of the CANS. We
compared a 6-factor CFA model (shown in Fig. 1) and Cronbach’s alpha
coefficients across two high-risk samples of youth ages 11 to 17. The
findings demonstrated differences across samples in the prevalence and
functionality of the items, levels of explained factor variance, and in-
ternal consistency. In summary, this study did not provide strong sup-
port for the CANS framewurk as set forth in puhhshed CANS
do e. al

A closer look at the CANS items and correlations (see Appendix B)
highlighted some potential reasons for our findings. For example, sub-
stance use is not correlated with many of the items included under the
YEB domain. It is possible that substance use may better reflect the items
under YRB, especially given the robust association found among de-
linquency, substance use, and other reckless behavior (Elliott et al.,
2012; Mulvey et al,, 2010). Similarly, oppositional and conduct prob-
lems are strong risk factors for many of the behaviors measured under
YRB, show the highest item-factor relations compared to any other items
under YEB, and are strongly associated with each other (Rowe et al.,
2010). Thus, it is likely that these item-level associations contributed to
the linear association among YRB and YEB, suggesting that YEB and YRB
may be part of the same construct. It is important to note that our
findings are not unique. For instance, Cordell e 21) extracted
“question clusters” of CANS items using a sample of over 45,000 CANS
assessments. with each cluster
containing items from multiple CANS domains. For instance, the

Figure: Childs, K.K., Bryson, S.L., Soderstrom, M.F. and Reed, A.,

2024. An Assessment of the Internal Structure of the Child and
Adolescent Needs and Strengths (CANS) Using Two Samples of

High-Risk Adolescents. Children and Youth Services Review, 156,

p-107365.
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sl Spearman’s (1904)

Indicators Are

Bad, and “Bad” celebrated hypothesis was  /genera — s,
Indicators Are that mental tests were Inteligence
v on intercorrelated because they

had a single general factor

in common;

® The generalization to multiple common factors by Spearman,
Thurstone, Guttman and others remains a
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Ys = X61F1 + Aeafs + 06

cov(Fy,6;) = cov(F3,0;) =0
cov(d;,0;) =0

cov(Y;,Y; | F1,Fy) =0
cov(Fy, Fy) =0
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Ys = Ae1F1 + N2 Fo + 6
cov(Fy,0;) = cov(Fy, d;)

’ cov(d;, 6;)
)

)

cov(Y;,Y; | Fi, Fy

=0
=0
=0
cov(Fy, Fy 0
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inappropriate comparisons.
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 Good” Under common factor theory, implemented through exploratory factor

Indicators Are

sl analysis (more on this in next slides), multiple latent factors can
Good jointly cause observations, so non-zero correlation of items from

Olga

Vsevolozhskaya different domains are expected.
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Structure of the
Child and

Adolescent Louis Guttman in his paper entitled “SOME NECESSARY

Needs and

Strengths CONDITIONS FOR COMMON-FACTOR ANALYSIS” (1954) writes:
(CANS): When
“Good”

pngicators Are. 1. The Problem. One of the fundamental problems of common-factor
Indicators Are analysis—in the sense of Spearman, Thurstone, and others—is as follows.

Good Given the Gramian matrix B of the intercorrelations among n observed
N variables, with each main diagonal element equal to unity. Let U’ be an

arbitrary diagonal matrix, with the jth main diagonal element denoted by
u} , subject to the restrictions that:

0wl (=12 ,n. (1
Let G be the symmetric matrix defined by
G=R-U". 2)

Find a U® which will leave G Gramian but with the smallest possible rank.
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In common-factor theory, it is hypothesized that each x;;, can be
expressed as the sum of a common part,c;;, and a unique part, u;:

Tji = Cji + Uji,

where the rank of c;; is of basic importance. Furthermore, the total
variance of x;;, taken as unity, is the sum of the variances of its
common and unique parts:

2 2 _
o, +o,, =1

The way common-factor theory “explains” the observed
intercorrelations p; is by means of its fundamental factor equation,

pik = E(cji,cri), J#k.
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ey where F has r columns and P has r rows.

Strengths
(CANS): When

“Good” _
Indicators Are S — FP
Bad, and “Bad”

Indicators Are
Good

e Theorem 2. If
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1
R=—S8S8 =FF, (18)
N

where S is of order n X N and of rank r, and F iz of order n X r
(end of rank r), then it is possible to determine a P of order r X N
and such that

S§S=FP. (19)
Furthermore, this P is uniquely determined, and it satisfies

1
— PP =],
N (20)
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2. The Unknown Communalities and Unigquenesses. The jth diagonal
element of a Gramian G in (2) is called a “communality” of the jth observed
varisble, and is denoted by k7 . From (2) we have—considering the respective
main diagonal elements of G and R—

From (1)-—which is actually a consequence of the restriction of G to being
Gramian—it must be that 0 < A} < 1.

The quantity %7 is called a ““uniqueness’’ of the jth observed variable,
when G is Gramian.

Conventional empirical techniques for attempting to find a Gramian
G of minimum rank usually proceed as follows. A trial matrix U’ is first
used to define a G as in (2), and one or more common-factors is “‘extracted”—
usually by modifying the trial values of U? in the course of the computations—
until a matrix is built up which differs from R in the non-diagonal elements
only by “small” residuals.
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(CANS)cuhen Louis Guttman shows that it is at least as many as the number of
I e eigen\galues greater than one of the empirical correlation matrix,

i i P f— /
BI:gic:rl‘:rsBAa; R - NSS .
Good

Vsevofl)o‘giskaya 5. The Three Lower Bounds. Let r be the (unknown) minimum rank

possible for 8 Gramian G in (2) for the given R. Let s, be the number of latent

roots of B which are greater than or equal to unity. Then we shall show
that s; is necessarily a lower bound to »:

res . (6)

BUT all non-zero eigenvalues of item intercorrelations, R = %SS’,

are the same as non-zero eigenvalues of subject intercorrelations
S’s!
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® We want the number of latent factors discovered through EFA be
greater then the number of domains.

® The attempt to map each domain to an orthogonal latent factor
is likely to be futile to begin with. Otherwise, it could only be
used in a very specific population with a rigid small number of
orthogonal latent typologies that equate exactly to the number of
domains.

® The results are highly dependent on the empirical correlation
matrix = more items means more orthogonal latent factors.
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