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As societies become increasingly diverse, mental health professionals need instruments for assessing
emotional, behavioral, and social problems in terms of constructs that are supported within and
across societies. Building on decades of research findings, multisample alignment confirmatory
factor analyses tested an empirically based 8-syndrome model on parent ratings across 30 societies
and youth self-ratings across 19 societies. The Child Behavior Checklist for Ages 6–18 and Youth
Self-Report for Ages 11–18 were used to measure syndromes descriptively designated as Anxious/
Depressed, Withdrawn/Depressed, Somatic Complaints, Social Problems, Thought Problems,
Attention Problems, Rule-Breaking Behavior, and Aggressive Behavior. For both parent ratings
(N = 61,703) and self-ratings (N = 29,486), results supported aggregation of problem items into 8
first-order syndromes for all societies (configural invariance), plus the invariance of item loadings
(metric invariance) across the majority of societies. Supported across many societies in both parent
and self-ratings, the 8 syndromes offer a parsimonious phenotypic taxonomy with clearly operatio-
nalized assessment criteria.Mental health professionals inmany societies can use the 8 syndromes to
assess children and youths for clinical, training, and scientific purposes.

As societies become progressively more diverse, mental
health professionals increasingly need to serve children of
diverse backgrounds (we use “children” to include youths).
They therefore need assessment instruments that are gener-
alizable to culturally diverse populations. Such instruments
should measure constructs of psychopathology that are sup-
ported within and across societies (we use “societies” to
include countries, plus other geopolitically demarcated
populations that are not countries, such as Hong Kong.)

Standardized systems for assessing a broad range of
children’s emotional, behavioral, and social problems—
such as the Achenbach System of Empirically Based
Assessment (Achenbach, 2009)—are widely used by
mental health professionals around the world. These sys-
tems appeal to practitioners of different disciplines and
levels of training working in many settings because they
are easy to administer, score, and interpret and are useful
with different populations. However, because these

systems have been developed mainly in Anglophone
societies, it is essential to test their generalizability to
other societies.

Before using an assessment instrument developed in one
society in another society, it is necessary to test whether it
measures the same constructs in the two societies. For exam-
ple, does an assessment instrument for anxiety developed in
society X also measure anxiety in society Y? It is also neces-
sary to test whether the instrument measures constructs in the
same way in the two societies. For example, does a particular
score on the instrument reflect the same severity of anxiety in
society Yas it does in society X? Failure to conduct these tests
may lead to inaccurate assessment results and misguided treat-
ment planning in the new society.

The importance of testing the generalizability of assessment
instruments across different contexts is increasingly recognized
not only in multicultural research but also in multi-informant
assessment. A growing literature suggests that it is important to
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establish that an assessment instrument performs similarly
across informants (e.g., parent and child) before comparing its
scale scores based on different informants’ reports (De Los
Reyes & Ohannessian, 2016; Gross, Fleming, Mason, &
Haggerty, 2017; Janssens et al., 2015).

Over the past decade, the confirmatory factor analysis
(CFA) framework of measurement invariance (MI; Millsap,
2011) has been used to test the generalizability of assess-
ment instruments across societies. MI rests on the idea that
an observed item score on a measure of psychopathology is
a function of several knowable influences, such as the
assessed person’s standing on the underlying “true” factor
of psychopathology, as well as systematic influences (e.g.,
societally appropriate norms, procedural differences in data
collection) and unsystematic influences (i.e., measurement
error) that are not associated with the underlying factor of
psychopathology.

MI posits testable hypotheses about how sets of items
measure hypothesized latent factors of psychopathology
across multiple societies (Gregorich, 2006). These hypotheses
pertain to different components of factor models, such as factor
loadings (indices of item-factor associations) and intercepts/
thresholds (indices of systematic influences) on item ratings
that are unrelated to the underlying factor.ConfiguralMI is the
hypothesis that particular items load on the same factors across
societies. Metric MI is the hypothesis that items have similar
loadings (item-factor associations) across societies. Finally,
scalar MI is the hypothesis that item intercepts (or thresholds
for categorical data) are equivalent, that is, that systematic
influences on item ratings that are not associated with the
underlying factors are the same across societies. Starting
from configural invariance, MI hypotheses are hierarchical,
with each level building on the prior level.

MI Testing of the Child Behavior Checklist for Ages
6–18 and Youth Self-Report

Translated into many languages, the Child Behavior
Checklist for Ages 6–18 (CBCL/6–18) and Youth Self-
Report (YSR; Achenbach & Rescorla, 2001) obtain parent
and self-reports of children’s emotional, behavioral, and
social problems and competencies. The CBCL/6–18 and
YSR are parallel in format and content, enabling users to
document cross-informant variations in ratings of children’s
functioning (e.g., De Los Reyes, Thomas, Goodman, &
Kundey, 2013; De Los Reyes et al., 2015; De Los Reyes
& Kazdin, 2005). Norms are available for a representative
U.S. national household sample and for many other socie-
ties (Achenbach & Rescorla, 2015). Factor analyses of the
CBCL/6–18 and YSR problem items have yielded eight
syndromes descriptively designated as Anxious/Depressed,
Withdrawn/Depressed, Somatic Complaints, Social
Problems, Thought Problems, Attention Problems, Rule-
Breaking Behavior, and Aggressive Behavior (Achenbach
& Rescorla, 2001).

Ivanova et al. (2007a, 2007b) have tested the general-
izability of the eight-syndrome model by performing CFAs
on CBCL/6–18 ratings of 58,051 6- to 18-year-olds from 30
societies in Asia; Africa; Australia; the Caribbean; Eastern,
Western, Southern, and Northern Europe; the Middle East;
and North America. Fit indices indicated good model fit for
all 30 societies. Ivanova et al. also tested the eight-syndrome
model using YSR ratings by 30,243 participants 11 to 18
years of age in 23 societies from the same world regions. Fit
indices indicated good model fit for all societies, for both
genders, and for younger versus older adolescents. More
recently, CFAs of CBCL/6–18 data from 11 additional
societies and YSR data from 10 additional societies yielded
good fit for all societies, which now included several from
South America (Rescorla et al., 2012).

The eight-syndrome model has thus been supported by
CFAs of CBCL/6–18 ratings of 69,866 children in 42
societies and of YSR ratings of 38,070 youths in 34
societies (Rescorla et al., 2012). Ivanova and colleagues
also demonstrated the generalizability of the eight-syn-
drome model to the parallel Teacher’s Report Form for
Ages 6–18 in CFAs of teachers’ ratings of 36,317 parti-
cipants 6 to 15 years of age in 36 societies in Asia;
Australia; the Caribbean; Eastern, Western, and Northern
Europe; and the Middle East (Ivanova et al., 2007c;
Rescorla et al., 2012). In summary, the eight-syndrome
model has been supported in parent, self, and teacher
ratings of children’s emotional, behavioral, and social
problems in separate CFAs of population samples from
very diverse societies.

Alignment CFA Approach to MI

Multigroup CFA may be used to statistically compare
different components of a factor model in multiple groups
in order to test higher levels of MI beyond configural
invariance. However, the computational demands of multi-
group CFA preclude its use for testing factor models as
complex as the eight-syndrome model across large num-
bers of societies. Alignment CFA was developed as a less
computationally demanding approach to testing MI for
complex models, such as those used in our multicultural
research (Asparouhov & Muthén, 2014; Muthén &
Asparouhov, 2014).

Alignment CFA estimates the entire factor model in the
context of multisample CFAwithout requiring scalar invariance
by allowing modest parameter noninvariance (approximate
invariance). Equally important, because alignment models can
absorb some noninvariance when model misspecifications are
trivial, alignment CFA estimates all model parameters simulta-
neously, rather than terminating the estimation process and
requiring post hoc sequential model modification. Moreover,
Marsh et al. (2017) found that alignment CFA outperformed the
traditional MI approach by yielding more accurate parameter
estimates in the scalar model, including estimates of latent factor
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means. Alignment thus offers an innovative way to test complex
models across many societies and to calibrate assessment instru-
ments. This line of research could provide clinicians with psy-
chometrically sound instruments for assessing children from
diverse backgrounds.

Purpose of This Study

The alignment approach makes it possible to use multisample
CFA to test the degree to which complex factor models of
emotional, behavioral, and social problems fit data obtained
from many societies. Our purpose was to test the multisociety
MI of the CBCL/6–18 and YSR syndrome structures across
many societies by applying alignment CFA. To our knowl-
edge, this was the first multisample test of the configural,
metric, and scalar MI of empirically based syndromes of
child and youth psychopathology across dozens of societies.
We hypothesized that the CBCL and YSR would demonstrate
configural invariance across all tested societies and that more
than half of their items would demonstrate approximate metric
invariance across at least 80% of societies. Given the strin-
gency of scalar invariance, the complexity of our tested model,
and the large number of tested societies, we did not make
predictions pertaining to scalar invariance.

METHOD

Assessment Instruments

Data were obtained with the parent-report CBCL/6–18 and
self-report YSR, which assess a broad spectrum of emotional,
behavioral, and social problems and competencies. Informants
rate each problem item as 0 (not true [as far as you know]), 1
(somewhat or sometimes true), or 2 (very true or often true),
based on the preceding 6 months. We analyzed the 96 CBCL/
6–18 and 88 YSR problem items that were analyzed by
Ivanova et al. (2007a, 2007b) and by Rescorla et al. (2012).
Except for the Australian and U.S. samples that used the
original English forms, parents and youths responded to trans-
lations of the CBCL/6–18 and YSR in their own language. The
translations use simple wording corresponding to the fifth-
grade reading level of the English language CBCL/6–18 and
YSR, as verified via back-translations.

Samples

As Table 1 shows, parents rated 61,703 children from 6 to 16
years of age from 30 societies on the CBCL/6–18, and 29,486
youths from 11 to 16 years of age from 19 societies rated
themselves on the YSR. Of the 31 societies that were repre-
sented, 15 were non-European. Monte Carlo studies of the
alignment CFA that we used indicated that parameter bias is
minimized and replication coverage approximates 95% when
sample sizes approach 1,000/per group (Muthén &
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Asparouhov, 2014). Consequently, we selected samples with
total sample sizes ranging from around 1,000 (i.e., 990
Romanian CBCLs and 946 Portuguese YSRs) to the largest
available (i.e., 4,878 Chinese CBCLs and 2,750 Korean YSRs;
Rescorla et al., 2012). All samples were general population
samples recruited with random sampling procedures. They
were recruited independently by indigenous researchers who
followed their institutional requirements for obtaining
informed consent. Ivanova et al. (2007a, 2007b) and
Rescorla et al. (2012) provided details of the samples.

Tested Models

We tested the first-order eight-factor model tested by Ivanova
et al. (2007a, 2007b) and Rescorla et al. (2012). Table 2 lists
the items loading on the factors, which were all modeled as
intercorrelated first-order factors.Measurement errors were not
correlated, and item cross-loadings were not allowed.

Alignment CFA of the Eight-Factor Model

The eight-factor model was tested via alignment CFA
implemented in Mplus (Muthén & Muthén, 1998–2016).
To avoid low-frequency cells, item scores were dichoto-
mized as 0 versus 1 or 2, and tetrachoric correlations
were computed between the dichotomized item ratings.
Because of the ordered categorical nature of CBCL/6–18
and YSR item ratings, we used the robust Bayesian
estimator rather than the Maximum Likelihood estimator,
which is appropriate for normally distributed data. The
Mplus (version 7.11 and higher; Muthén & Muthén,
1998–2016) alignment procedure generates invariance
results for each parameter based on the largest set of the
same parameters across groups that are not statistically
different from each other.

RESULTS

The alignment CFA converged without warnings for the
CBCL/6–18 and YSR, indicating that the same eight factors
were identified across societies (i.e., a common configural
model). Table 1 presents results of invariance-testing for
item loadings and thresholds organized by society, whereas
Table 2 presents the same results organized by item.

CBCL/6–18

Aligned Loadings

The number of invariant CBCL/6–18 loadings was high. By
society, the mean number of invariant loadings across the 96
items was 85.7 loadings per society (SD = 5.0; 25th percen-
tile = 83, 50th percentile = 86, 75th percentile = 89). The

number of invariant loadings ranged from 75 loadings (China
and Turkey) to 93 loadings (Sweden and Italy).

By item, the mean number of invariant loadings across
the 30 societies was 26.8 (89.3%) loadings per item
(SD = 2.6; 25th percentile = 25, 50th percentile = 27, 75th
percentile = 29). The number of invariant loadings ranged
from 17 loadings (88.Sulks) to 30 loadings (21.Destroys
others’ things; 22.Disobedient at home; 40.Hears things
that aren’t there; 57.Attacks people; 59.Plays with sex
parts in public; 67. Runs away; 70.Sees things that aren’t
there; 72.Sets fires; 73.Sexual problems; 91.Talks or thinks
suicide; 101.Truant)

Full metric invariance (i.e., invariance of loadings across
all societies) was found for 11 items, whereas approximate
metric invariance (which we defined as invariance for 80%
or more of societies) was found for 74 additional items. For
the remaining 11 items, metric invariance was found for
57% or more of societies.

Aligned Thresholds

The proportion of invariant CBCL/6–18 thresholds was
smaller than the proportion of invariant CBCL/6–18 load-
ings. By society, the mean number of invariant thresholds
across the 96 items was 53.3 thresholds per society
(SD = 8.4; 25th percentile = 48, 50th percentile = 52, 75th
percentile = 58). They ranged from 39 thresholds (Russia) to
75 thresholds (Israel).

By item, the mean number of invariant thresholds across
the 30 societies was 16.6 (55.3%) thresholds per item
(SD = 4.5; 25th percentile = 13, 50th percentile = 16, 75th
percentile = 20). The mean ranged from eight thresholds
(27.Jealous; 104.Unusually loud) to 28 thresholds (82.
Steals outside of home).

Eight items (1.Acts young; 25.Doesn’t get along with other
kids; 40.Hears things that aren’t there; 56g.Vomiting; 59.Plays
with sex parts in public; 70.Sees things that aren’t there; 82.
Steals outside of home; 84.Strange behavior) demonstrated high
invariance of thresholds (i.e., invariant thresholds across 80% to
93% of societies) in the context of high to full invariance of
loadings (i.e., invariant loadings across 87% to 100% of socie-
ties). These eight items thus approached scalar invariance (i.e.,
invariance of both loadings and thresholds) across the tested
societies. Fifty-six additional items demonstrated threshold
invariance for 53% or more of societies and loading invariance
for 73% or more of societies.

Across the eight CBCL/6–18 syndromes, the percentage
of invariant loadings ranged from 86% (Anxious/Depressed
and Aggressive Behavior) to 93% (Thought Problems) with a
mean of 90% (SD = 3%), and the percentage of invariant
thresholds ranged from 46% (Aggressive Behavior) to 62%
(Thought Problems) with a mean of 56% (SD = 6%). A one-
way analysis of variance (ANOVA) was conducted to com-
pare proportions of invariant loadings and thresholds across
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CBCL/6–18 syndromes. ANOVA results indicated an overall
difference in the proportion of invariant CBCL/6–18 thresh-
olds, F(7, 88) = 2.5, p < .05, but Bonferroni post hoc group
comparison tests indicated no significant group differences.

YSR

Aligned Loadings

The number of invariant loadings was also high for the
YSR. Considered by society, the mean number of invariant
loadings across the 88 items was 78.4 loadings per society
(SD = 6.1; 25th percentile = 75, 50th percentile = 79, 75th
percentile = 82). The number of invariant loadings ranged
from 65 (Korea) to 88 (United States).

By item, the mean number of invariant loadings per item
across the 19 societies was 16.7 (88%) (SD = 1.6; 25th
percentile = 16, 50th percentile = 17, 75th percentile = 18).
The number ranged from 12 loadings (89.Suspicious; 112.
Worries) to 19 loadings (11.Too dependent; 25.Doesn’t
get along with other kids; 37.Gets in fights; 38.Gets teased;
40.Hears things; 41.Impulsive; 54.Overtired; 56a. Aches,
pains; 95.Hot temper).

Full metric invariance was indicated for nine items and
approximate metric invariance (as indicated by invariance for
80% or more of societies) for 61 additional items. For 19 other
items, metric invariance was indicated for 63% or more of
societies.

Aligned Thresholds

Like the pattern found for the CBCL/6–18, the proportion
of invariant YSR thresholds was smaller than the proportion of
invariant YSR loadings. By society, the mean number of
invariant thresholds across the 88 items was 55.0 thresholds
per society (SD=7.8; 25th percentile = 50, 50th percentile = 55,
75th percentile = 61). The number of invariant thresholds
ranged from 36 (Japan) to 68 thresholds (United States).

By item, the mean number of invariant thresholds across
the 19 societies was 11.7 (62%) thresholds per item
(SD = 3.0; 25th percentile = 10, 50th percentile = 11, 75th
percentile = 14). The number of invariant thresholds ranged
from zero (37.Gets in fights) to 19 (26.Lacks guilt).

Nine items (87.Mood changes; 33.Feels unloved; 69.
Secretive; 48.Not liked; 41.Impulsive; 1.Acts young; 35.
Feels worthless; 25.Doesn’t get along; 26.Lacks guilt)
demonstrated high to full invariance of thresholds (i.e.,
invariant thresholds across 80% to 100% of societies) in
the context of high to full invariance of loadings (i.e.,
invariant loadings across 79% to 100% of societies). These
nine items thus approached scalar invariance across the
tested societies. Sixty additional items demonstrated thresh-
old invariance for 53% or more of societies and loading
invariance for 63% or more of societies.

The percentage of invariant loadings ranged from 80%
(Anxious/Depressed) to 92% (Somatic Complaints and Social

Problems) with a mean of 89% (SD = 4%), and the percentage
of invariant thresholds ranged from 57% (Social Problems) to
69% (Attention Problems) with amean of 62% (SD = 4%). One-
way ANOVAswere conducted to compare proportions of invar-
iant loadings and thresholds across YSR syndromes. ANOVA
results indicated significant syndrome differences in the propor-
tion of invariant loadings, F(7, 80) = 3.4, p < .01. Bonferroni
post hoc group comparison tests indicated that the proportion of
invariant loadings for the Anxious/Depressed syndrome was
significantly smaller than for the Somatic Complaints, Social
Problems, and Thought Problems syndromes.

The R2 Alignment Fit Statistic

Table 2 presents R2 values for aligned item loadings and
thresholds for the CBCL/6–18 and YSR. The R2 alignment
fit statistic indicates the degree of item invariance for an item
parameter. Ranging from 0 to 1, the R2 indicates how much
variation in the parameter is due to the variation in the under-
lying factor mean and the factor’s variance rather than to error
variance. Higher R2 values indicate higher invariance, with
R2 = 1 meaning that all variance in the parameter is due to the
variation of its underlying factor mean and the factor’s var-
iance. For the CBCL/6–18, the R2 for loadings ranged from .00
to .80 (M = .34, SD = .20) and the R2 for thresholds ranged
from .00 to .82 (M = .43, SD = .21). For the YSR, the R2 for
loadings ranged from .00 to .82 (M = .29, SD = .21) and the R2

for thresholds ranged from .00 to .80 (M = .39, SD = .22).
The R2 thus indicated variability in the invariance of item

loadings and thresholds for both the CBCL/6–18 and YSR.
Together with proportions of invariant thresholds and load-
ings, the R2 also provided information about sources of invar-
iance across societies. For example, YSR item 12.Lonely
demonstrated relatively high proportions of invariant loadings
and thresholds (89% and 74%, respectively). Its R2 of 0.00 for
both loadings and intercepts suggested that for societies that
were noninvariant, the variability of these parameters was due
to influences other than factor means and factor variances, that
is, influences that were included in measurement error.

Aligned Loadings and Thresholds by Society
Characteristics

To test whether item invariance was associated with cultural
characteristics, we first classified societies according to the
culture clusters derived in the Global Leadership and
Organizational Behavior Effectiveness study (GLOBE;
House, Hanges, Javidan, Dorfman, & Gupta, 2004). We
then compared the number of invariant loadings and thresh-
olds between clusters using one-way ANOVAs. Societies
were assigned to the GLOBE clusters as follows: Anglo:
Australia, United States; Middle East: Turkey, Tunisia;
Confucian: Hong Kong, Korea, China, Japan, Singapore;
Eastern Europe: Croatia, Greece, Kosovo, Lithuania,
Poland, Romania, Russia; Germanic Europe: Germany,
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Netherlands, Switzerland (German-speaking region); Latin
America: Brazil, Colombia, Peru, Uruguay; Latin Europe:
France, Israel, Italy, Portugal, Spain; Nordic Europe:
Finland, Sweden; Southern Asia: Iran. We found no signifi-
cant differences in numbers of invariant loadings and
thresholds between cluster groups for the CBCL/6–18 or
YSR.

DISCUSSION

Multisample CFAs of parents’ ratings of 61,703 children 6
to 16 years of age from 30 societies and self-ratings by
29,486 children 11 to 16 years of age from 19 societies
supported the eight-syndrome model that was previously
supported by separate CFAs of each sample (Ivanova
et al., 2007a, 2007b; Rescorla et al., 2012). Our multisample
CFAs of large samples of non-normally distributed item
ratings with robust estimators were made possible by the
new alignment method developed by Asparouhov and
Muthén (2014). We applied the alignment method to the
30 largest CBCL/6–18 and 19 largest YSR samples used by
Ivanova et al. (2007a, 2007b) and Rescorla et al. (2012), as
each of these samples approached or exceeded the total
sample size of 1,000 that a Monte Carlo simulation study
indicated as the minimum needed for a fair test of the
method (Muthén & Asparouhov, 2014).

For most of the 96 CBCL/6–18 and 88 YSR items that
we tested, item loadings were equivalent across most of the
compared societies, supporting high levels of metric invar-
iance. Results indicated full metric invariance for 11 CBCL/
6–18 and nine YSR items. Approximate metric invariance,
which we defined as invariance across 80% or more of
societies, was found for an additional 74 CBCL/6–18 and
61 YSR items. For all remaining items, metric invariance
was indicated for more than half the societies, 57% or more
for the CBCL/6–18 and 63% or more for the YSR.

A substantial, though smaller, proportion of items
demonstrated some degree of scalar invariance, that is,
invariance of both item loadings and thresholds. Eight
CBCL/6–18 and nine YSR items approached scalar invar-
iance by demonstrating approximate to full invariance of
thresholds in the context of approximate to full invariance of
loadings. For 56 additional CBCL/6–18 items and 60 addi-
tional YSR items, threshold invariance was found for 53%
or more of the tested societies. For these items, loading
invariance was also found for 73% or more and 63% or
more of societies, respectively.

Proportions of invariant loadings and thresholds were
similar across syndromes, although the YSR Anxious/
Depressed syndrome had fewer invariant loadings than the
YSR Somatic Complaints, Social Problems, and Thought
Problems syndromes. The item-factor associations for the
YSR Anxious/Depressed syndrome were more variable

across societies than the item-factor associations for the
YSR Somatic Complaints, Social Problems, and Thought
Problems syndromes. Because items composing the YSR
Anxious/Depressed syndrome assess harder-to-define inter-
nal problems than problems composing the YSR Somatic
Complaints, Social Problems, and Thought Problems syn-
dromes, ratings of these problems may be affected more by
socioculturally determined interpretations of internal experi-
ences than responses to other problems. The YSR Anxious/
Depressed syndrome may thus be more influenced by socio-
cultural factors in the measurement of psychopathology than
other syndromes.

There is growing consensus that complete scalar invar-
iance is unattainable for complex models tested across many
groups (Van De Schoot, Schmidt, De Beuckelaer, Lek, &
Zondervan-Zwijnenburg, 2015). Our results and results of
other large-scale multicultural studies of MI (e.g.,
Nagengast & Marsh, 2014; Zercher, Schmidt, Cieciuch, &
Davidov, 2015) support this position. In our study, full
scalar invariance would mean equivalence of 8,640 para-
meters for the CBCL/6–18 (288 parameters across 30 socie-
ties) and 5,073 for the YSR (267 parameters across 19
societies). Besides the sheer statistical improbability of
such equivalence, it is especially improbable in multicul-
tural research, where the vicissitudes of translation may
prevent items from being identically construed by all
respondents in every society.

China and Turkey had the fewest invariant CBCL/6–18
item loadings (75 loadings, or 78%), whereas Italy and
Sweden had the most (93 loadings, or 97%). Korea had
the fewest invariant YSR item loadings (65 loadings, or
73%), whereas the United States had the most (88 loadings,
or 100%). Even for societies with the fewest invariant
loadings, most loadings were invariant. Consequently, we
do not recommend procedures for adjusting the CBCL/6–18
and YSR in these societies. Furthermore, we did not find
any associations between patterns of invariance and socio-
cultural differences, such as those characterizing societies
grouped according to the culture clusters (e.g., Confucian)
identified in the GLOBE study (House et al., 2004).

The alignment CFA enabled us to advance beyond test-
ing syndrome structures in individual societies to formally
testing measurement invariance in multisociety analyses.
This is a significant advance in large-scale multicultural
MI testing of empirically based syndromes. Although align-
ment CFA does not directly test model fit, the multisociety
convergence of the eight-factor model supported the config-
ural invariance of the CBCL/6–18 syndromes across 30
societies and of the YSR syndromes across 19 societies.
Moreover, the results indicated full or approximate metric
invariance (invariance of item loadings) for 89% of the
CBCL/6–18 items and 79% of the YSR items. This suggests
that most items of the CBCL/6–18 and YSR are equivalent
or approach equivalence in their correlations with the
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corresponding underlying constructs of psychopathology
across the tested societies.

The eight empirically derived syndromes thus demon-
strated configural and, generally, metric validity across
societies that differ markedly in language, culture, politi-
cal and social systems, ethnic composition, educational
systems, and childrearing practices. The consistency of
our findings between parent- and self-reports further sup-
ported the validity of the eight syndromes as phenotypic
structures. Given the multitude of cultural, linguistic, and
methodological factors that could contribute to differences
between societies and between informants, our findings
argue for the multicultural robustness of the tested
syndromes.

Taken together, our findings support the eight syn-
dromes as robust phenotypic structures of psychopathol-
ogy across the tested societies. Our findings also suggest
that most CBCL/6–18 and YSR items are similarly repre-
sentative of the corresponding syndromes across societies
and that many CBCL/6–18 and YSR items are quite
comparable across all or most tested societies.

Limitations of the Findings

Nevertheless, our results should be interpreted in light of
certain limitations. To optimize the performance of the
alignment approach, we needed large samples, which
limited the number of qualifying societies. Because the
alignment approach cannot yet accommodate hierarchical
structural relations in the context of robust estimation, we
could not test hierarchical relations among the eight syn-
dromes. Finally, the alignment approach needs further
testing. For example, in estimating model parameters,
the alignment approach assumes that there are few large,
noninvariant parameters and many approximately invar-
iant parameters. The performance of the alignment
approach needs to be tested with this assumption and its
alternative (many medium-sized noninvariant parameters)
under different data conditions.

An important goal of MI testing is to determine where
societies stand on an underlying factor of psychopathology
by comparing latent factor means across societies. If cross-
society differences in latent factor means are found, norms
can be used to take account of these differences. However,
because scalar invariance is often unattainable, large-scale
multisociety studies rarely advance to this stage of MI
testing.

A fundamental innovation of alignment CFA is that it
estimates latent factor means without requiring full scalar
invariance. However, we cannot yet recommend account-
ing for differences in alignment-based latent factor means
when calculating CBCL/6–18 and YSR scale scores for
two reasons. First, because the alignment approach is so
new, more work needs to be done to understand its
performance under different conditions. Second, although

all our samples were large, they utilized different random
sampling procedures. Therefore, estimates of latent factor
means based on these samples may not be fully general-
izable within each society. Our findings do indicate that
alignment offers a promising methodology to achieve
intricate cross-societal calibration of assessment instru-
ments. Our findings also indicate the power of factor-
analytic methods to identify robust phenotypic structures
of psychopathology.

Clinical Significance of the Findings

Although CFAs conducted separately on data from each
society have previously supported aggregations of
CBCL/6–18 and YSR items into eight syndromes (con-
figural invariance), our findings are the first to support
the syndromes via simultaneous multisociety analyses.
Because multisociety analyses are much more compre-
hensive than single-society analyses, the present study
markedly strengthens the evidence for the multicultural
robustness of the syndromes. The findings should
increase clinicians’ confidence in using the syndromes
as meaningful clinical constructs for assessing children
of diverse backgrounds. For most items, the results also
supported metric invariance, that is, comparable loadings
of items on their respective factors across societies.
Overall, our study provides evidence that the CBCL/6–
18 and YSR syndromes offer clinicians psychometrically
robust ways to conceptualize problems reported for chil-
dren of diverse backgrounds.
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