Do we understand our daughters’ depression and anxiety? A bifactor modeling approach



Abstract

Background: Depression and anxiety are common in adolescence, but adolescents’
reports of their symptoms are often at odds with their parents’ report. The extent to which
reporting difference is a function of gender and context (i.e., clinical or community) has yet to be
established. Since discrepancies have been found to be predictive of poor long-term health
outcomes, it is critical to determine the extent of the problem in a community sample, and that
disagreement itself be measured with the upmost precision. Methods: Lifetime symptoms of
depression, generalized anxiety and social anxiety were modeled with a bifactor structure, and
various quality assessments were performed. Adolescent and caregiver reports of the
adolescent’s symptoms came from the GOASSESS on the Philadelphia Neurodevelopmental
Cohort (4,812 adolescent-caregiver pairs; adolescents aged 11-17 years; 52.2% female; 57.1%
White, 31.7% Black). Results: Controlling for lifetime internalizing severity, females still
endorse crying more frequently than males, which indicates item bias (%*=134.13, pgon<.05). The
caregivers' reports for the adolescents also evidence this pattern, but to a lesser extent (x*=29.49,
PBan<.05). Caregivers tended to underestimate the severity of adolescents’ internalizing
symptoms, and when they disagreed with adolescents on a specific symptom, it was often twice
as likely that the adolescent endorsed the symptom and the caregiver denied it than the reverse.
This effect was markedly more pronounced for female than male adolescents. Conclusions:
Researchers should build on this work by exploring potential sources of the gender differences in

disagreement, and by using measures that assess recent symptomatology using Likert scales.
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Introduction

The three most common classes of mental disorders among adolescents are mood,
anxiety, and behavioral disorders (Merikangas et al., 2010). In the United States in 2015, 11% of
adolescents between the ages of 13 and 18 had major depressive disorder in their lifetime
(MDD), and 7.5% had MDD in the past year (Avenevoli, Swendsen, He, Burstein, &
Merikangas, 2015). By young adulthood, about 1 in 5 people have had an anxiety disorder, while
annual prevalence estimates for adolescents range from 5.7% to 18.6% (Copeland, Angold,
Shanahan, & Costello, 2014; Essau & Conradt, 2000; World Health Organization, 2004). Y outh
with a depressive disorder often also have an anxiety disorder, with estimates around 30%, while
around 20% of youths with anxiety disorders have comorbid depressive disorders (Angold,
Costello, & Erkanli, 1999; Axelson & Birmaher, 2001; Essau & Conradt, 2000). Usually, anxiety
precedes depression during development, with generalized and social anxiety disorders being
two common antecedents (Avenevoli, Stolar, Li, Dierker, & Merikangas, 2001; Fichter,
Quadflieg, Fischer, & Kohlboeck, 2010).

Males and females are differentially affected by anxiety and depression. Differences in
rates of depression across the sexes are evident in early adolescence, during which two to three
times as many females suffer from depression as males (Hankin, 2009; Nolen-Hoeksema &
Jackson, 2001). Similar but attenuated patterns have been observed with anxiety (Aune & Stiles,
2009; Axelson & Birmaher, 2001; Essau & Conradt, 2000; Leikanger, Ingul, & Larsson, 2012).

Depression and anxiety symptoms are particularly common among adolescents who
perceive having little social support available to them from their parents (Rueger, Malecki, Pyun,

Aycock, & Coyle, 2016). They may think that this support is not available because they do not



disclose their emotions, which could lead parents to underestimate the presence of their child’s
symptoms and subsequently fail to express willingness to provide social support. Alternatively,
adolescents may not disclose their symptoms because they anticipate that it would not result in
social support from their parents. Therefore, discrepancies between parent and adolescent reports
of the adolescent’s symptoms could reflect multiple types of inadequate family functioning (De
Los Reyes & Kazdin, 2006).

Not surprisingly, these discrepancies have been shown to be predictive of poor outcomes.
For instance, Ferdinand, Van Der Ende, & Verhulst (2004) found that when adolescents reported
having worse anxiety and depression than their parents did for them, they were more likely to
report having behavioral or emotional problems four years later. The authors proposed that this
result may reflect lack of parental interest in or inability to recognize issues with their children.
Disturbingly, informant discrepancies are the rule, not the exception. A meta-analysis by De Los
Reyes et al. (2015) found that the correlation between parent and child reports of the child’s
internalizing symptoms is .29.

De Los Reyes & Kazdin (2005) proposed that the marked discrepancy may reflect
contextual biases on the part of adolescents and their parents. Studies of informant discrepancies
have largely been conducted in treatment-seeking families. In the case of adolescents, the parent
usually makes the decision about whether the adolescent should see a mental health professional
(Kazdin, 1989). If the adolescent agrees, both parties should be motivated to report symptoms
such that the clinician will decide that they warrant treatment. If the adolescent disagrees, they
may intentionally under-report symptoms to avoid treatment. Therefore, studies of treatment-
seeking families may be particularly prone to finding low informant correspondence. To

determine the magnitude of informant discrepancies, it is necessary to perform analyses on a



community sample with no pretext of treatment. Any remaining discrepancies will better
represent the extent of the problem in the general population, and are more likely to reflect true
differences in view between parents and their children.

In addition to contextual factors, the previously observed low correlation between
adolescent and caregiver assessments may be due to inaccurate measurement of psychopathology
severity using Classical Test Theory (CTT). CTT assumes exchangeability of item responses
given the underlying trait level (Bechger, Maris, Verstralen, & Beguin, 2003). Assuming
exchangeability of item responses means treating every item like it reflects the same level of a
construct. Consider a depression measure that asks the following questions: “Has there ever been
a time when you cried a lot, or felt like crying?”” and “Have you ever thought about killing
yourself?” Two people complete this questionnaire, responding “yes” to all the same items,
except person #1 says yes to only the first item above, and person #2 says yes to only the second.
Since suicidality is associated with more serious depression than having cried a lot, one would
want to assign person #2 a greater depression severity score than person #1 (Hetrick, Parker,
Robinson, Hall, & Vance 2012). Under CTT, though, they would get the exact same score.

Exchangeability is rarely, if ever, true in psychopathology measurement, and assuming
exchangeability when it does not exist inevitably leads to worse estimates of psychopathology
trait scores. Item response theory (IRT) presents a solution to the problem, because IRT-based
approaches for estimating trait levels do not make the exchangeability assumption; instead, each
item has its own set of parameter estimates, ensuring optimal weighting in score calculation. The
exact parameters to be estimated depends on the IRT model, but in a unidimensional two-
parameter logistic model, parameters reflecting the severity of the item and the extent to which

the item is related to the trait being measured are estimated (S. P. Reise, 2014).



Several studies have used IRT to develop measures of adolescents’ internalizing
symptoms (Bevans, Diamond, & Levy, 2012; Irwin et al., 2010; Simms, Gros, Watson, &
O’Hara, 2008), but few have done so with a caregiver’s assessment of the subject’s symptoms
(Ebesutani et al., 2012). This is problematic because items might function differently in caregiver
reports. For instance, female adolescents, especially when they are close with their family, are
more likely to disclose their emotions to relatives than are male adolescents (Papini, Farmer,
Clark, Micka, & Barnett, 1990). Therefore, caregivers of male adolescents may be prone to
under-reporting symptoms that are hard to detect relative to caregivers of female adolescents,
which would result in differential item functioning (i.e., item bias). This means that, controlling
for internalizing severity, caregivers of male adolescents may be less likely to endorse an item
that is less observable than caregivers of female adolescents. While many internalizing
symptoms are unobservable, symptoms that may be less likely to change behaviors, such as
worrying about world events far removed from day-to-day life, may be particularly hard for
caregivers to detect. The fact that adolescents do not always disclose their symptoms could also
lead their caregivers to guess about their symptoms, increasing error variance and decreasing the
magnitude of any observed item bias effects.

Importantly, to meaningfully compare caregivers’ assessments of the adolescents’
symptoms, it is important to establish which, if any, of the items in a measure exhibit bias as a
function of sex. It is also essential to establish if any pattern of item bias observed in the
caregivers’ reports are also apparent in the adolescents’. If this is the case, item bias in the
caregivers’ reports may be due simply to sex differences in the true emotional experience of the
adolescents, as opposed to a lack of expressed emotion. For instance, one common item bias

finding is that, after controlling for internalizing severity, females are more likely to endorse



questions that ask about crying than males (Gelin & Zumbo, 2003; Van Beek, Hessen, Hutteman,
Verhulp, & Van Leuven, 2012). This implies that females may experience crying-related
problems more readily than males at lower levels of internalizing severity. If the same pattern is
found in caregivers’ reports, this effect is probably due to the actual emotional experiences of the
adolescents, opposed to observability issues or increased error variance. The issue of the source
of the item bias can be probed further by explicitly testing if, given that an adolescent-caregiver
pair disagrees on the presence of a symptom, caregivers are less likely to endorse said symptom.
This would help establish if a discrepancy in the magnitude of an item bias effect is a function of
caregivers being unaware of the symptom, which may be due to a lack of expressed emotion on
the part of the adolescent.

In the present study, we hypothesize that, 1) there is one primary dimension that explains
a large portion of the variance in depressive and anxious symptoms in both the caregivers’ and
the adolescents’ reports of the adolescents’ symptoms, but there are also noticeable group factors
in a bifactor model; 2), controlling for symptom severity dimensions, female adolescents and
their caregivers endorse crying more frequently than male adolescents and their caregivers; 3)
item bias effects are larger in adolescents’ reports than caregivers’; 4) caregivers’ assessments of
adolescents’ symptoms is moderately correlated with adolescents’ assessments of their own
symptoms, with caregivers tending to underestimate severity; and 5) given that caregivers and
adolescents are discrepant on a given symptom, it is more likely that the caregiver does not
report its presence than the adolescent. As exploratory analyses, we will test whether the effects

hypothesized in points #4 and #5 differ by gender.

Methods



Participants: Details of the recruitment protocol have been reported elsewhere (Calkins
et al., 2015). Briefly, prospective participants (N=9,498) in the Philadelphia Neurodevelopmental
Cohort (PNC) were recruited through the Children’s Hospital of Philadelphia (CHOP) pediatric
(non-psychiatric) health care network. Potential participants from this pool were excluded if they
were not proficient in English, had significant developmental delays or other conditions that
would interfere with their ability to complete study procedures, or could not be contacted.
Subjects were further excluded for this study if they did not report on their own symptoms, they
did not have a caregiver report on their symptoms, if skip logic was violated in the utilized
questions from the depression, generalized anxiety or social anxiety sections of their
assessments, or if participants did not complete the full version of the GOASSESS. The total
sample for the current analyses included youths aged 11-17 and their caregivers (N=4,812 pairs
of participants; Adolescents: mean age=14.52 (SD=1.97), 52.2% female, 57.1% White, 31.7%
Black; Caregiver Relations: 4181 mothers, 490 fathers, 50 maternal grandmothers, 31 legal
guardians, 19 paternal grandmothers, 8 maternal aunts, 3 maternal grandfathers, 2 paternal aunts,
16 other not biologically related, 9 other biologically related, and 3 unknown) assessed between
March 2010 and August 2013. The University of Pennsylvania and CHOP Institutional Review
Boards approved all procedures.

Measures: Adolescents (age 11-17) and caregivers were independently administered a
computerized structured interview (GOASSESS). Psychopathology screen was conducted
through an abbreviated computerized version of the NIMH Genetic Epidemiology Research

Branch Kiddie-Schedule for Affective Disorders and Schizophrenia (K-SADS) (Kaufman et al.,

1997), that was modified to collect information on symptoms, duration, distress and impairment



for lifetime mood, anxiety, behavioral, psychosis spectrum and eating disorders, suicidal
thinking and behavior, as well as treatment history.

Scale Development. The DEP, GAD and SOC sections of the GOASSESS were analyzed
together in a bifactor model in R as implemented by ‘mirt’ (Chalmers, 2012; R Development
Core Team, 2014; S. P. Reise, Moore, & Haviland, 2010). A confirmatory factor structure was
specified such that all items were allowed to load on the general factor, there were group factors
for each specific domain of psychopathology, and all dimensions were orthogonal to one
another. The model was fit using an EM algorithm (Gibbons & Hedeker, 1992).

Prior to any other analyses, monotonicity and dimensionality were evaluated. Using two-
parameter logistic models estimated using the ‘psych’ package in R (Revelle, 2017), plots of the
proportion of participants with a given trait estimate who responded “yes” to each item
(empirical response functions) were examined visually. Dimensionality was assessed by creating
a scree plot. The extent to which scores reflect a single variable (i.e., lifetime internalizing
severity) was assessed by comparing the loadings on the factors of the confirmatory bifactor
models (each item loading onto its respective section of the GOASSESS) to the loadings on
unidimensional IRT models (S. Reise, Moore, & Maydeu-Olivares, 2011; S. P. Reise, Cook, &
Moore, 2014). Item bias was assessed for each item using the following procedure: one item was
removed, and then a bifactor model was fit to the remaining items. Then, a chi-squared statistic
was calculated between the nested logistic models (INT=general factor, DEP=depression group

factor; SOC=social anxiety group factor; GAD=generalized anxiety group factor):

Model 1: Item ~ INT + DEP + SOC + GAD

Model 2: Item ~ INT + DEP + SOC + GAD + gender + INT*gender



Chi-square statistics were then inspected. If a given statistic was an outlier, that item was
then split by gender, allowing for separate parameters to be estimated for that item for each
gender, and the procedure was repeated. If an item was not dichotomous, it was dichotomized by
coding all non-zero values as one. This procedure was done on the adolescents and caregivers.
Once an acceptable model was reached on the adolescents, the adolescents and caregivers were
scored according to it using a quasi-Monte Carlo method (Jank, 2005). This method was selected
because it performs well on factor models with greater than three dimensions (Chalmers, 2012).
The adolescent model was chosen over the caregiver model because it has been shown that
adolescents’ reports of their own symptoms are more associated with diagnoses based on a
structured interview than parents’ reports of the adolescents’ symptoms (Hope et al., 1999).
Finally, convergent validity was examined by testing if females, as reported by adolescents and
caregivers, had worse lifetime internalizing severity than males. Given the zero-heavy
distribution of data, permutation tests were used (Wheeler, Torchiano, & R Development Core
Team, 2016).

Informant Discrepancies: A correlation was calculated between the adolescents’ and the
caregivers’ estimates of the adolescents’ lifetime internalizing severity. As exploratory analyses,
correlations were calculated separately for female and male adolescents, and the direction of
differences in informant estimates were evaluated by gender. Then, proportion tests were
conducted for every item using a Bonferroni correction comparing the two different types of
disagreement: adolescent “yes” and caregiver “no”, and adolescent “no” and caregiver “yes”. As

an exploratory analysis, these proportion tests were repeated splitting by gender.
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Results

Scale Development: Item content can be found in Online Resource Table S1. Probability
of responding “yes” to every item monotonically increased with trait internalizing severity, using
a two-parameter logistic model for the initial trait estimates, according to both the adolescent and
caregiver reports. Scree plots indicated that in both the adolescent and caregiver reports three
dimensions explain most of the systematic variance in item responses (See Online Resource
Figure S1). Further, comparisons of item loadings on the general dimension of the bifactor
models with loadings on the one-dimensional models and the loadings in a one-factor solution
indicated that, while there is a general construct (i.e., internalizing severity) underlying all item
responses, there are potentially meaningful group factors as well (Table 1).

Among adolescents, item 2 (crying) displayed the largest item bias effect such that
females were more likely to respond “yes” than males, given trait estimates from the bifactor
model (x*=134.13, pp.n<.05) (See Table 2). Once item 2 was split by gender, item 4 (nothing fun)
still displayed noticeable item bias, but the magnitude was deemed too small to be problematic
for the purposes of creating factor scores (%*=25.63, ppwm<.05). Among caregivers, there were no
large item bias effects, though six items did show some bias (2, 8, 15, 21, 25 and 32) (ITEM002:
%*=29.49, pp.n<.05). Controlling for psychopathology dimensions, caregivers of female
adolescents were more likely than males to endorse items 2 (crying) and 32 (performance
anxiety), while caregivers of male adolescents were more likely to endorse items 8 (tired while
experiencing depressive symptoms), 15 (worry a lot for age), 21 (worry about world events) and
25 (concentration problems while worrying). After splitting item 2 by gender in the caregiver

report, all item biases remained significant.

11



Informant Discrepancies: The correlation between adolescent and caregiver reports
was .399 (95% CI: .376-.423) (Note: All correlations are Pearson correlations and all Cls are
computed using Fisher’s z-transformation). Within the female sample the correlation was .427
(95% CI: .394-.458), and within the male sample the correlation was .366 (95% CI: .330-.401)
(See Online Resource Figure S2). In general, caregivers tended to underestimate adolescent
symptoms, with an average difference of .238 (95% CI: .212-.264). This effect was larger for
females than males (See Figure 2). Proportion tests for individual items revealed that, given that
an adolescent and caregiver pair disagreed on an item, it was much more likely that the
adolescent endorsed the symptom and the caregiver did not. This effect was much larger for
females than males (Table 3). For instance, 21.5% of female endorsed item 3 (irritability) while
their caregiver did not, while only 10.4% of females denied item 3 while their caregiver endorsed

it. A similar but less dramatic effect is seen in the males, with 17.5% and 11.7%, respectively.

Discussion

Our results reproduce many common findings: depression, generalized anxiety and social
anxiety reflect a general internalizing dimension, as well as specific dimensions for each domain
(Hypothesis #1); items that ask about crying display bias such that females endorse it more
frequently than males, controlling for symptom severity dimensions (Hypothesis #2); females
report worse internalizing symptoms than males; and adolescents and their caregivers are largely
discrepant in their reports of adolescents’ internalizing symptoms (Hypothesis #4).

The current study adds to the literature by modeling lifetime internalizing severity with a
bifactor model, which is better suited for the structure of psychopathology than classical test

theory models (Thomas, 2011); demonstrating that item bias for “crying” is larger when using
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adolescents’ reports of their own symptoms than caregivers’ reports of their symptoms
(Hypothesis #3); establishing that the direction of disagreement between adolescents and their
caregivers in a community sample is opposite that of pairs in a clinical sample, such that
caregivers tend to underestimate internalizing symptoms relative to adolescents’ reports
(Hypothesis #4); demonstrating that caregivers of females underestimate the adolescents’
internalizing symptoms more so than caregivers of males (Exploratory #4); and showing that it is
much more common for the caregiver to not endorse the presence of a symptom when the
adolescent endorses it than the reverse (Hypothesis #5), with this effect being much more
pronounced among females than males (Exploratory #5).

While adolescent females did endorse the crying item more often than males, after
controlling for symptom dimensions, there was no obvious pattern of observability in the
caregivers’ item bias effects. Additionally, while none of the item bias effects were as large in
the caregivers’ reports as the effect for the crying item was in the adolescent report, there were
more biased items in the caregiver report, indicating that item bias effects may not have been
diluted by random error in the caregivers’ reports. Why the item bias for the crying item was so
much larger in the adolescents’ reports than the caregivers’ reports should be investigated
further. Since the item asks whether there had ever been a time where the adolescent cried a lot
or felt like crying, it is possible that caregivers generally underestimated the prevalence in part
because of the “felt like crying” portion of the question. It is also possible that gender norms
surrounding what entails “a lot” of crying influenced caregivers’ reports. Notably, the
disagreement portions were very different: 26.4% of female adolescents endorsed the crying item

while the caregivers did not, while only 7.9% of adolescents did not endorse while the caregivers
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did. Knowing that caregivers of female adolescents under-report crying at such a rate indicates
that caregivers may not be aware of the problem.

The fact that caregivers under-report female adolescents’ internalizing symptoms relative
to caregivers of male adolescents is striking. Based on the treatment-seeking literature, we would
expect that there would be no sex differences in informant discrepancies (De Los Reyes &
Kazdin, 2005), and based on evidence that females are more likely to disclose their emotions
than males (Papini et al., 1990), we would expect that if there were any sex differences, they
would have been in the opposite direction (i.e., caregivers of male adolescents underestimate
their symptoms to a greater degree than caregivers of female adolescents). This result therefore
raises several questions. Are female adolescents indeed more likely to disclose their emotions to
caregivers than males? If so, and assuming this is the case in our sample, why did the caregivers
of the female adolescents under-report their symptoms? Did they forget emotions that had been
disclosed to them? Did they underestimate the severity of the symptoms such that they believed
the symptoms did not warrant reporting? Or did females legitimately over-report the severity of
their symptoms? Future studies should probe this issue further.

Results from this study cannot be expected to generalize to surveys that ask about recent
symptomatology. Psychopathology fluctuates over time, and people often forget symptoms they
have experienced in the past, especially if the symptoms were mild (Wells, 2004). It is also
possible that caregivers tend to forget symptoms that their adolescent experienced at a higher rate
than adolescents forget their own past symptoms. Future research should study this explicitly,
and evaluate potential mediators such as family conflict and disclosure of symptoms.

This study is limited by the feature that most items were dichotomous, and multiple

constructs were assessed with some items. For instance, item 5 assesses multiple different
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problems with sleep, including difficulty falling asleep, waking up too early, and sleeping too
much. It is possible that each of these sleep problems reflect internalizing severity to different
degrees, and some may be associated with worse levels of internalizing severity than others.
Even if the items are ultimately combined to represent a single construct, assessing them
separately would allow for these questions to be investigated. Similarly, using items with Likert-
scales and fitting a graded-response model (Samejima, 1969) would increase confidence in
measures of lifetime internalizing severity.

Future studies should examine how adolescent-informant discrepancies on internalizing
symptoms predict psychopathology severity. De Los Reyes et al. (2015) has proposed that
informant discrepancies reflect meaningful social and contextual variables. Discrepancies can be
due to the adolescent withholding information about their symptoms, which could reflect
distrust, which in turn could be caused by caregivers, a) failing to indicate willingness to provide
emotional support, b) displaying stigmatizing attitudes towards internalizing psychopathology, or
even c¢) having committed physical abuse against the adolescent. Since informant discrepancies
have the potential to reflect so many kinds of family dysfunction, they may serve as potent
predictors of a variety of poor outcomes. Therefore, it is important that all research groups
interested in adolescent health—mental health in particular—evaluate and exploit informant

discrepancies in their quest to create a happier, healthier world.
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Table 1. Item loadings for the unidimensional and bifactor models

Adolescents Caregivers

INT- DEP- GAD- SOC- One- INT- DEP- GAD- SOC-
Item One-Factor  Bifactor  Bifactor Bifactor Bifactor Factor Bifactor Bifactor Bifactor Bifactor
ITEMO001 0.75 0.889 0.092 0 0 0.764 0.647 0.616 0 0
ITEM002
F) 0.63 0.847 0 0 0 0.699 0.634 0.533 0 0
ITEM002
™) 0.545 0.76 -0.075 0 0 0.695 0.676 0.421 0 0
ITEMO003 0.593 0.835 -0.009 0 0 0.64 0.597 0.556 0 0
ITEM004 0.601 0.778 0.023 0 0 0.733 0.625 0.562 0 0
ITEMO005 0.981 0.857 0.461 0 0 0.964 0.565 0.806 0 0
ITEMO006 0.974 0.83 0.493 0 0 0.939 0.526 0.811 0 0
ITEMO007 0.971 0.836 0.472 0 0 0.95 0.571 0.777 0 0
ITEMO008 0.984 0.847 0.49 0 0 0.96 0.567 0.801 0 0
ITEMO009 0.985 0.853 0.482 0 0 0.967 0.592 0.786 0 0
ITEMO10 0.977 0.866 0.43 0 0 0.949 0.601 0.759 0 0
ITEMO11 0.979 0.823 0.546 0 0 0.949 0.555 0.821 0 0
ITEMO12 0.978 0.821 0.549 0 0 0.95 0.552 0.823 0 0
ITEMO13 0.947 0.785 0.519 0 0 0.942 0.571 0.774 0 0
ITEMO14 0.803 0.431 0 0.829 0 0.84 0.661 0 0.711 0
ITEMO15 0.765 0.547 0 0.636 0 0.825 0.72 0 0.523 0
ITEMO16 0.766 0.403 0 0.799 0 0.809 0.529 0 0.775 0
ITEMO17 0.701 0.391 0 0.732 0 0.728 0.491 0 0.722 0
ITEMO18 0.736 0.458 0 0.715 0 0.804 0.58 0 0.702 0
ITEMO19 0.812 0.464 0 0.788 0 0.822 0.725 0 0.532 0
ITEMO020 0.802 0.55 0 0.695 0 0.812 0.75 0 0.467 0
ITEMO021 0.707 0.418 0 0.707 0 0.735 0.633 0 0.539 0
ITEMO022 0.875 0.535 0 0.82 0 0.904 0.714 0 0.68 0
ITEMO023 0.846 0.57 0 0.758 0 0.896 0.74 0 0.638 0
ITEMO024 0.839 0.588 0 0.697 0 0.881 0.745 0 0.6 0
ITEMO025 0.853 0.566 0 0.761 0 0.89 0.768 0 0.581 0
ITEMO026 0.849 0.573 0 0.749 0 0.9 0.733 0 0.642 0
ITEM027 0.793 0.534 0 0.699 0 0.837 0.687 0 0.63 0
ITEMO028 0.83 0.561 0 0.75 0 0.883 0.733 0 0.629 0
ITEMO029 0.426 0.424 0 0 0.662 0.501 0.487 0 0 0.711
ITEMO030 0.407 0.38 0 0 0.611 0.517 0.504 0 0 0.657
ITEMO031 0.348 0.284 0 0 0.778 0.459 0.377 0 0 0.812
ITEMO032 0.409 0.366 0 0 0.757 0.53 0.457 0 0 0.752
ITEMO33 0.418 0.397 0 0 0.74 0.494 0.4 0 0 0.798
ITEMO034 0.446 0.426 0 0 0.727 0.565 0.547 0 0 0.729
ITEMO35 0.64 0.521 0 0 0.658 0.65 0.609 0 0 0.643

Note: INT=general factor, DEP=depression group factor; SOC=social anxiety group factor; GAD=generalized anxiety group factor



Table 2. Chi-squared statistics for item bias effects

Adolescents Caregivers
2 2 2 2
Ttem X #1 X # X #1 X #2
Table 3. Agreement and disagreement proportions for each
ITEMO01 5.47 7.17 1.67 1.06 item by adolescents' gender
ITEM002 134.13* (F) 29.49%* (F) ale Adolescents
ITEMO003 0.16 1.36 5.5 6.63 Agree Disagree
ITEM004 = 36.56% (M)  25.63* (M) 3.14 3.08 NCN AY CY AY CN ANCY
0, 0, 0, 0/ %
TEMO0S . 515 0.7 0.71 15.90% 10.50% 15.50% 8.1%
53% 12.70% 26.40% 7.9%*
ITEMO006 11.05 11.84 1.18 1.26
3.30% 14.80% 21.50% 10.4%*
ITEMO007 4.9 3.68 1.73 1.83
66% 7.60% 18.10% 8.3%*
ITEMO008 2.84 372 15* (M) 15.9% (M) 17 900, 5.20% 10.50% 6.4%*
ITEMO009 17.02* (M) 15.98% (M) 12.61 13.07* (M) 30.10% 3.90% 10.60% 5.4%*
ITEMO10 1.03 0.43 2.53 22 3.30% 2.50% 9.10% 5.1%*
ITEMOI 1 4.84 3.63 1.4 127 '6.70% 5.40% 11.80% 6.1%*
T 0, 0, 0, 0/ %
ITEMO12 1.68 25 0.82 093  360% 4.10% 11.50% 3:9%
2.70% 3.60% 9.70% 49%*
ITEMO13 1.06 1.09 1.32 1.51
"1.20% 6.80% 14.40% 7.6%*
ITEMO14 4 4.94 4 4
0 546 ? 047 049 "1.80% 6.70% 13.90% 7.5%*
ITEMO15 3.24 235 33.94* (M) 32.79% (M) 18 90% 2 40% 5.50% 3.804%
ITEMO16 4.08 4.02 4.48 423 10.70% 33.30% 23.50% 12.5%%*
ITEMO17 0.7 0.47 4.87 3.97 i5.30% 15.70% 17.50% 11.5%*
ITEMO18 0.16 0.19 0.31 05 15.40% 18.70% 23.30% 12.6%*
K 0, 0, 0, 0/ %
ITEMO19 0.97 1.12 5.73 645* () 0% 6.50% 18.50% 7:9%
12.10% 8.40% 17.30% 12.2%*
ITEMO020 2.44 2.17 3.46 4.8
16.40% 17.60% 25.10% 10.9%*
ITEMO021 5.5 5.23 14.14* M 14.2* (M
(M) M) ¢ 60% 12.40% 18.50% 10.5%*
ITEM022 23 224 4.59 451 0.50% 4.60% 20% 5.8
ITEMO023 2.26 2.69 2.1 2.2 10.50% 21.10% 27.40% 10.9%*
ITEMO024 5.01 5.72 6.78 6.98% (M) 17.20% 8.10% 15.70% 9%*
ITEMO025 4.49 4.89 27.28*% (M) 25.50% (M) 2% 5.70% 13.30% 9.1%*
H 0, 0, 0, 0/ %
ITEM026 2.07 2.64 12.98 13.14% (F) 080% 9-80% 22:40% 8%
6.90% 11.60% 17.90% 13.6%*
ITEMO027 13.25% (M) 12.93 33 3.34
12.70% 2.70% 7.70% 7%
ITEMO028 7.36 8.65 1.47 1.63
e - - S 67% 8.40% 15.50% 9.1%*
ITEM029 0.73 118 7.99 7155 (F) - 56.20% 11.80% 19.30% 12.7%*
ITEMO030 4.97 4.51 0.07 0.05 13.60% 4.80% 13.80% 7.8%*
ITEMO31 4.85 4.68 1.39 1.38 12.50% 14.80% 23.40% 9.20,*
ITEMO032 9.38 9.75 15.08* (F) 14.06% (F) 15:30% 17.60% 26.50% 10.5%*
; 0, 0, 0, 0/ %
ITEM033 227 211 3.05 260 A0% 10.70% 23.90% 10%
0.60% 14.60% 23.70% 11.1%*
ITEMO034 6.31 5.94 10.66 9.53* (M)
‘ 10.80% 1.10% 4.20% 3.90%
ITEMO035 0.05 0.05 4.8 5.04

*F=Main effect for gender is positive for females, M=Main effect for gender is positive for males; The nested . s .. .
& P & P proportions within gender are significantly different

models are significantly different (Bonferroni-adjusted p <.05)
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a. Adolescents: Internalizing Severity, b. Caregivers: Internalizing Severity

Gender SS: 76.18, Resid SS: 3407.17, p<.00001

Gender . Female Male

800

600

# of Adolescents
o
o
o

-1 0 1 2
Internalizing Severity

Gender SS: 3.2, Resid SS: 3287.93, p<.00001

Gender . Female Male

800

600

# of Caregivers
B
o
o

200

-1 0 1 2
Internalizing Severity

Note: Vertical dashed lines indicate means for female and male adolescents and caregivers,
respectively. Sums of squares (SS) for permutation tests using 5000 iterations to test for mean
differences between genders are given.
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Difference Between Informants

T=7.8, p < .00001

Gender . Female Male

400

|
|
|
I
|
300 |
|
|

# of Pairs
N
=]

100

2 0 2
Difference on Internalizing Severity

Note: Vertical dashed lines indicate means for differences on the lifetime internalizing severity
dimension between females and their caregivers and males and their caregivers. The two-sided t-
test statistic is given.
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