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Abstract

Objective To examine whether girls with attention deficit/hyperactivity disorder (ADHD) demon-

strate positive illusory self-perceptions during adolescence and young adulthood. Methods We

tested, across a 5-year longitudinal span, whether self-perceptions versus external-source ratings

were more strongly predictive of young adulthood impairment and depressive symptoms.

Participants included an ethnically diverse sample of 140 girls with ADHD and 88 comparison

girls, aged 11–18 years (M¼ 14.2) at adolescent and 19–24 years (M¼ 19.6) at young adult assess-

ment. Results Although girls with ADHD rated themselves more positively than indicated by ex-

ternal ratings, their self-reports still did not differ significantly from external ratings in both scholas-

tic competence and social adjustment domains. Comparison girls, on the other hand, rated

themselves significantly less positively than indicated by external ratings in social adjustment.

Positive discrepancy scores in adolescence did not significantly predict depressive symptoms in

young adulthood and vice versa. Crucially, measures of actual competence in adolescence were

more strongly associated with young adulthood impairments than were inaccurate self-

perceptions for girls with ADHD. Conclusions Our findings continue to challenge the existence

of a positive illusory bias among girls with ADHD, including any association of such bias with key

indicators of impairment.
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Introduction

Individuals with attention deficit/hyperactivity disor-
der (ADHD) typically exhibit significant challenges in
academic performance and social functioning (Ek,
Westerlund, Holmberg, & Fernell, 2011; Greene
et al., 2001; Hinshaw, Owens, Sami, & Fargeon,
2006), with challenges often persisting beyond child-
hood into adolescence and adulthood (Barkley,
Fischer, Smallish, & Fletcher, 2006; Hinshaw et al.,
2006, 2012; Klein et al., 2012; Mick et al., 2011).
Research regarding how individuals with ADHD per-
ceive their own challenges has also been developing,

but the literature is mixed. Although some studies
have found that self-esteem tends to be lower for
youth with ADHD compared with youth without
ADHD (Slomkowski, Klein, & Mannuzza, 1995;
Treuting & Hinshaw, 2001), some instead find that
children (particularly boys, in most studies) with
ADHD tend to overestimate their competency, a phe-
nomenon known as the positive illusory bias (PIB;
Hoza, Pelham, Milich, Pillow, & McBride, 1993;
Hoza et al., 2010; Ohan & Johnston, 2011; Owens,
Goldfine, Evangelista, Hoza, & Kaiser, 2007).
Positive illusory bias has also been observed among
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adolescents/young adults with ADHD (Prevatt,
Proctor, & Best, 2011). Still, little is known about PIB
among females with ADHD during adolescence and
young adulthood. Therefore, our primary objective is
to examine the presence of PIB in females during ado-
lescence and young adulthood, along with any
predictive power of this construct with respect to
impairment.

Positive illusory bias can be defined as the disparity
or discrepancy between the self-report of competence
and “actual” competence, with the former being
higher than the latter (Hoza, Pelham, Dobbs, Owens,
& Pillow, 2002). Positive illusory bias is an example
of what many clinicians have observed as a “lack of
insight” on the part of these individuals in evaluating
their impairments (Loeber, Green, & Lahey, 1990).
This lack of insight might interfere with the pursuit of,
adherence to, and effectiveness of behavioral treat-
ments, because such individuals may not believe their
symptoms and impairments to be as serious as others
perceive them to be (Mikami, Calhoun, & Abikoff,
2010). Thus, the task of detecting whether PIB is pre-
sent among girls during childhood and beyond carries
implications for treatment participation.

Unique Considerations for Female Adolescents
and Young Adults
Positive illusions and the “better-than-average” effect
have been well-documented in the general population
(Alicke & Govorun, 2005; Taylor & Brown, 1988).
Among chiefly boys with ADHD it appears to be com-
mon, persistent, and functionally impairing (Linnea,
Hoza, Tomb, & Kaiser, 2012; McQuade et al., 2011;
Ohan & Johnston, 2011). Studies that compared boys
and girls with ADHD point to the presence of PIB in
each gender, for certain domains; yet findings on gen-
der differences for PIB are mixed. For instance, Owens
and Hoza (2003) found gender differences in PIB for
the scholastic competence domain, demonstrating that
girls overestimated their competence specifically in
math, but other studies have not found such a differ-
ence in this domain (Evangelista, Owens, Golden, &
Pelham, 2008; Hoza et al., 2004). Also, Hoza et al.
(2004) found gender differences in PIB for the behav-
ioral domain, with boys overestimating their behav-
ioral conduct competence. Yet Evangelista et al.
(2008) found no such difference in this domain.
Notably, Hoza et al. (2004) also found significant gen-
der differences in PIB for physical appearance, point-
ing to an underestimation in girls. Even so, in these
studies, samples contained many more boys than girls,
so that attempting to establish main effects of gender
(Evangelista et al., 2008) or its interaction with
ADHD (Hoza et al., 2004; Owens & Hoza, 2003) is
relatively underpowered. Furthermore, the presence of

PIB across development (e.g., in adolescent girls and
young adults with ADHD is under-investigated).

Cultural Considerations
Evidence suggests strongly that as girls mature beyond
childhood they face numerous societal and cultural
expectations that can adversely affect their self-
perceptions and mental well-being (Hinshaw, 2009).
There are also indications that the presence of self-
enhancing positive illusions may be uncommon for
young adult women, given salient cultural expecta-
tions like weight or appearance (Strahan, Wilson,
Cressman, & Buote, 2006). Additionally, Fredrickson
et al.’s (1998) landmark study of young adults com-
pleting math tasks in swimsuits suggests that self-
objectification depletes mental energy, with young
women focusing more on their inadequacies than the
task at hand. Likewise, Gonida and Leondari (2011)
found that boys typically overestimate their compe-
tence whereas girls on average underestimate their
competence in math, potentially driven by internalized
gender stereotypes.

Positive Illusions in General Populations
In parallel, the better-than-average effect has also been
observed to differ by gender in adolescence, with
secondary-school boys typically rating themselves
higher than girls for several broad positive attributes,
regardless of actual differences in performances
(Kuyper, Dijkstra, Buunk, & van der Werf, 2011).
Taken together, although prevalent in the general pop-
ulation, positive illusions and the better-than-average
effect may not be particularly salient among female
adolescents and young adults, an observation leading
us to hypothesize that among adolescent girls and
young adult women with ADHD, PIB may be less sa-
lient than for males.

Developmental Issues
What might account for the expected lower levels of
positive illusions for adolescent girls? First, even
though gender differences in self-perceptions of scho-
lastic competence tend to dissipate from childhood to
adolescence, girls consistently outperform boys in
school, pointing to a possible discounting of academic
abilities even when girls excel (Gentile et al., 2009;
Pomerantz, Altermatt, & Saxon, 2002). Second, by
adolescence, depressive symptoms continue to rise for
girls, with evidence of partial mediation from lower
self-perceptions in multiple domains (Eberhart, Shih,
Hammen, & Brennan, 2006). Third, with the onset of
physical maturity in adolescence, girls not only inter-
nalize objectifying cultural attitudes toward their gen-
der (Hinshaw, 2009), but also become more
susceptible to lower peer acceptance as their sexual
partners increase (Kreager & Staff, 2009). Thus, with
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the combination of discounting personal achieve-
ments, rising depressive symptoms, and negative cul-
tural attitudes that lower social acceptance, adolescent
girls may be less inclined to evaluate themselves posi-
tively compared with both adolescent boys and pre-
adolescent girls.

Implications for Girls with ADHD
The implications for adolescent girls with ADHD are
twofold. First, if girls with ADHD demonstrate rela-
tively low levels of positive illusions, the efficacy of re-
ducing positive illusions may not be particularly
beneficial. Second, if girls with ADHD do demonstrate
positive illusions similar to boys with ADHD, pediat-
ric psychologists may have to contend with the ethical
dilemma of either allowing the positive illusions to
persist (and thus potentially threatening treatment ad-
herence) or fostering greater self-awareness of ways in
which patients are not meeting the high expectations
typical adolescent girls already face. Therefore, a key
primary objective in this report is to explore whether
PIB persists in girls with ADHD beyond childhood.

PIB Domains
It is essential to examine domain-specific forms of PIB.
Studies on gender differences in PIB for children with
ADHD, although limited, illustrate the importance of
examining domains of scholastic competence, behav-
ioral conduct, and physical appearance in female sam-
ples (Hoza et al., 2004; Owens & Hoza, 2003). For
instance, PIB in the social adjustment domain tends to
increase from childhood for typically developing ado-
lescents, whereas PIB in the behavioral competence do-
main tends to decrease across that span (Hoza et al.,
2010). Furthermore, as noted above, positive illusions
in the scholastic domain tend to be much less frequent
among adolescent girls compared with adolescent boys
(Gonida & Leondari, 2011). It is therefore likely that
the presence of any PIB might be greater for the social
adjustment versus scholastic competence domains.
Herein, we were able to assess PIB in the social adjust-
ment and scholastic competence domains, but we un-
fortunately lack data in the behavioral competence and
physical appearance domains.

PIB and Later Impairment
In terms of predictive implications of PIB, Prevatt
et al. (2011) revealed academic difficulties among col-
lege students with ADHD who also demonstrated PIB.
Yet evidence is mixed on the relations between PIB
and other impairments, as well as responsiveness to
treatment. In fact, as shown in Swanson, Owens, and
Hinshaw (2012) with respect to girls with ADHD,
low ratings of competence by various external raters
(i.e., parents, teachers, clinicians, and objective tests)
predicted later functioning more strongly than did the

discrepancy scores used to operationalize PIB. We uti-
lize the same sample to extend investigation of
whether discrepancy scores versus self-report and
external-report better predict later functioning.

This objective also reflects a growing concern—
namely, that the PIB itself as it is classically defined
and operationalized might be “illusory.” In addition
to a potential lack of predictive validity, it could be
that any discrepancy between self- and external rat-
ings relates to low competence in individuals with
ADHD rather than to overly positive self-perceptions
per se. Indeed, several recent investigations appear to
reveal that PIB, if it exists, is more a function of low
competence than ADHD-related ‘bias’ (Bourchtein,
Langberg, Owens, Evans, & Perera, 2017; Jiang &
Johnston, 2016; Watabe, Owens, Serrano, & Evans,
2017). We therefore address whether PIB is due
primarily to low competence versus illusory self-
perceptions of competence—and whether such find-
ings differ by ADHD versus comparison status.

A final issue involves the relation between depressive
symptoms and PIB among individuals with ADHD, in-
cluding its role in the stability of PIB. Intriguing re-
search reveals that low self-perceptions and decreasing
positive evaluations are associated with depressive
symptoms (McQuade et al., 2011; Ohan & Johnston,
2011). Hoza et al. (2010) found that PIB stability from
childhood to adolescence emerged in the domain of so-
cial competence, also finding that depression predicted
decreases in positive self-perceptions over time. Along
with the observation that individuals with ADHD are
at risk for developing major depression (Biederman
et al., 2008) and given that gender differences in rates
of depression may peak during young adulthood
(Essau, Lewinsohn, Seeley, & Sasagawa, 2010), it is
possible that PIB observed in adolescent girls with
ADHD would decrease by young adulthood. Likewise,
reduced PIB may be associated with increased self-
awareness, negative self-evaluations and, thus, greater
risk for depressive symptoms. In other words, given the
unique challenges faced by girls with ADHD, greater
PIB may act as a protective factor against depressive
symptoms later in development (Owens et al., 2007).
Thus, we evaluate the linkages between discrepancy
scores and depressive symptoms.

Aims and Hypotheses
In sum, we propose to expand the relevant literature
in several ways. First, we investigate the prevalence of
PIB among adolescent girls with and without child-
hood ADHD. Second, we aim to elucidate the nature
of illusory self-perceptions by examining whether self-
reports are significantly different from external rater
reports for girls with and without ADHD. Third, we
examine the predictive power of discrepancy scores
versus external ratings of competence in terms of
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young adult measures of functioning. Finally, we ex-
amine longitudinal relations between discrepancy
scores and depressive symptoms, as potentially moder-
ated by ADHD status. Our specific hypotheses derive
in part from those of Swanson et al. (2012) but are
unique to the developmental stages of the present
investigation.

1. Discrepancy scores in the social adjustment domain will
be more positive for girls with ADHD than for compari-
son girls, but discrepancy scores in the scholastic compe-
tence domain will not differ significantly between girls
with ADHD and comparison girls.

2. External measures will be significantly more negative
than self-report for girls with ADHD but significantly
more positive than self-report for comparison girls.

3. External ratings will predict later impairments in func-
tioning better than discrepancy scores per se.

4. Larger positive discrepancy scores will predict lower de-
pressive symptoms later in development and higher de-
pressive symptoms will predict smaller positive
discrepancy scores later in development.

Methods

Participants
The Berkeley Girls with ADHD Longitudinal Study
(BGALS) began with 5-week summer day camps at the
University of California, Berkeley, in 1997, 1998, and
1999 (Wave 1; W1). Participants included 140 girls aged
6 to 12 with ADHD (97 with combined type and 43
with predominantly inattentive type), as well as 88 age-
and ethnicity-matched comparison girls. The average
level of maternal education was “some college” and the
average family income (which was measured in the mid-
90s) was $50,000–$60,000, slightly higher than the me-
dian household income in California in the mid-1990s.
Fourteen percent of the sample was receiving some form
of public assistance. Thus, although on average some-
what affluent, the sample ranged widely in socioeco-
nomic status. Girls with ADHD and comparison girls
did not significantly differ with respect to age, family in-
come, maternal education, ethnicity, receipt of public as-
sistance, or single- versus two-parent status (see online
Supplementary Table S1). However, significant differen-
ces did emerge for IQ, with girls with ADHD demon-
strating lower IQ (M¼99.7, SD ¼ 13.6) scores than
comparison girls (M¼ 112.0, SD ¼ 12.7).

Girls with ADHD were recruited via mailings to var-
ious medical settings (including health maintenance
organizations), mental health centers, pediatric practi-
ces, and local school districts; in addition, advertise-
ments were posted in local newspapers. Comparison
girls were recruited through similar mailings to school
districts and community centers, as well as parallel
advertisements in the local newspapers. The recruited
sample had a mean age of 9.6 years and was 53%
Caucasian, 27% African American, 11% Latina, 9%

Asian American. Following recruitment, full informed
consent was obtained. For more details see Hinshaw
(2002).

Approximately 5 years later (Wave 2 or W2),
follow-up assessments were completed on 209 of 228
participants (92% retention), who ranged from 11.3
to 18.2 years (M¼14.2). Specific reasons for nonpar-
ticipation included (a) loss of the family to all tracking
efforts (n¼4), (b) refusal of the family to participate
(n¼ 5), and (c) difficulty in scheduling assessments al-
though the family had been contacted (n¼ 10).
Comparison of the retained sample with those lost to
attrition revealed that, for 29 of 31 demographic,
diagnostic, and symptom variables gathered at base-
line, differences were not statistically significant, with
the nonretained subgroup possessing higher teacher-
reported internalizing symptoms and larger propor-
tions from single-parent homes at baseline. For more
details see Hinshaw et al. (2006).

Approximately 10 years after the initial assessment
(Wave 3 or W3), follow-up assessments were completed
on 216 of the 228 original participants (95% retention),
who ranged from 17 to 24 years (M¼19.6).
Comparison of the retained sample with those lost to at-
trition revealed that, for 5 of 23 demographic, diagnos-
tic, and symptom variables gathered at baseline,
differences were significant, with the nonretained sub-
group (n¼12) being more impaired cognitively and be-
haviorally. For more details see Hinshaw et al. (2012).

In the investigation of Swanson et al. (2012) study,
PIB was investigated across W1 and W2. The current
report extends findings to the interval between W2
and W3.

Overview of Procedures
At W2, participants were invited to partake in an as-
sessment that involved two half-day, clinic-based ses-
sions. Five years later (W3), participants were invited
for two similar, half-day sessions (Hinshaw et al.,
2012). For the few cases wherein clinic participation
was not possible, telephone interviews or home visits
occurred. During these sessions, we obtained multi-
method (objective testing, interview, rating scale, and
observation), multi-informant (parent, teacher, and
self) data across multiple domains capturing symptoms
and impairment, which suited our purpose of compar-
ing external rater and self-reported perceptions.

Measures
External Rater Measures
Measures of Scholastic Competence. Teacher Report
Form (TRF; Achenbach, 1991). At W2, scholastic
competence was measured using the academic perfor-
mance scale from the widely used TRF. This teacher-
rated scale indexes performance below, at, or above
grade level in various academic subjects. Each of up to
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six items are scored on a 1–5 scale in various academic
subjects. These scores are then averaged across the
items and converted to T scores. Teachers were se-
lected by asking the parent to indicate which of the
child’s academic teachers knows the child best. Test–
retest reliability of the TRF Academic Performance
scale is 0.93. Among adolescents referred for services,
teacher ratings correlated r ¼ .55.

Wechsler Individual Achievement Test (WIAT;
Wechsler, 1992). At W2 and W3, we created scholastic
competence ratings by averaging the Basic Reading and
Math Reasoning subtest scores of the WIAT. The WIAT
is a psychometrically sound, widely used test of achieve-
ment. Test–retest reliabilities for the Reading and Math
subtest scores range from 0.85 to 0.92 (Wechsler, 1992).

Measures of Social Adjustment. Dishion Social Preference
Scale (Dishion, 1990). This is a three-item, teacher-
completed measure of the proportion of peers who ac-
cept, reject, and ignore the adolescent in question,
with each item rated on a 5-point scale. Dishion has
reported moderately strong correlations with peer-
derived sociometric indicators. Internal consistency re-
liability has been demonstrated to be strong (a ¼ .80;
Dishion, Kim, Stormshak, & O’Neill, 2014). From the
ratings at W2, we derived a widely used and well-
validated social preference score (Coie, Dodge, &
Coppotelli, 1982; Lahey et al., 2004) by subtracting
the reject rating from the accept rating (Hinshaw
et al., 2006). We used this social preference score to
index social adjustment at W2.

Social Relationships Questionnaire (SRQ). This is a
parent-reported measure of an adolescent’s relation-
ships with peers and friends containing 12 items, each
of which is scored on a 4-point metric. A principal
components analysis of these items yielded two factors
with eigenvalues greater than 1, accounting for 44%
and 11% of the variance, respectively. An oblique ro-
tation yielded two factors, each comprising six items,
which we termed Peer Conflict (a ¼ .83) and
Friendship (a ¼ .77). In this study, we utilized the
Friendship subscore from W2.

Adult Behavior Checklist (ABCL; Achenbach &
Rescorla, 2003). The parent-rated ABCL has good-to-
excellent reliability and validity (Achenbach &
Rescorla, 2003). Each of the four items is rated on a
0–2 metric, and we utilized the “friends” T score from
W3 to measure the mother’s perception of partici-
pants’ social adjustment.

Self-report Measures of Competence and Depressive
Symptoms
Self-Perception Profile for Adolescents (SPPA; Harter,
1988). On the SPPA, adolescents make self-reports on
the extent to which they agree with various statements
reflecting perceived competence across several

domains. We used the domains of Social Adjustment
and Scholastic Competence (each with five items)
from both W2 and W3. As reported by Harter (1982),
internal consistencies of these scales ranged from 0.75
to 0.84, with test–retest reliabilities ranging from 0.69
to 0.80. Internal consistencies for the present sample
were 0.74 and 0.76 for the Social Adjustment and
Scholastic Competence domain, respectively.

Children’s Depression Inventory (CDI; Kovacs,
1992). The total score from the CDI was used to mea-
sure symptoms of depression in youth. The psycho-
metric properties of this measure are favorable, with
test–retest reliability scores averaging 0.70 (Kovacs,
1992). Internal consistency for this sample was 0.85.
Each of the 27 items is scored on a 0–2 metric.

Beck Depression Inventory-II (BDI-II; Beck, Steer,
Ball, & Ranieri, 1996). The BDI is a widely used and
extensively validated 21-item self-report instrument
that measures symptoms of depression in adults,
replacing the CDI at W3. Its psychometric properties
are excellent. Internal consistency for this sample was
0.93.

Measures of Functional Impairment
Global Assessment of Functioning (GAF; American
Psychiatric Association [APA], 1994). The GAF ranges
from 1 (worst) to 100 (best) and is intended to capture
psychological, social, and occupational functioning.
At W3 we averaged two clinician-rated Global
Assessment of Functioning (GAF; APA, 1994) scores,
one generated after a 4-hr parent assessment and the
other generated after an 8-hr participant assessment.
During these assessments clinicians used semi-
structured interviews, rating scales, and objective tests
to gather information across multiple domains of
symptomatology and impairments (e.g., ADHD symp-
toms, externalizing and internalizing problems, sub-
stance use, eating disorders, academic achievement,
well-being, service utilization, self-harm, problematic
driving, and global impairment [Hinshaw et al.,
2012]). Clinicians also obtained information regard-
ing personality, neuropsychological functioning, fam-
ily relationships, peer and romantic relationships,
coping and social support, and stressful life events be-
fore rating participants on the GAF. Ratings from the
clinician who interviewed the participant were corre-
lated r ¼ .70 with ratings from the clinician who inter-
viewed the parent.

Data Analytic Plan
Operationalizing PIB typically involves calculating a
discrepancy score by subtracting self-report from ex-
ternal rater report, usually that of a teacher, parent, or
clinician (Owens et al., 2007). Ideally, discrepancy
scores are calculated using parallel forms of the same
measure for different informants. In the present study,
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similar measures were not uniformly utilized for both
participants and informants. Therefore, we used a
standardized discrepancy score method (De Los Reyes
& Kazdin 2004), in which self-report and external
rater measures are separately standardized with the to-
tal sample before a difference is calculated between
the two. In their review, De Los Reyes and Kazdin
found that of discrepancy score methods, only the
standardized discrepancy method was uniformly cor-
related with the ratings from which it was calculated.

Specifically, after standardization, the TRF (W2)
and WIAT (W2 and W3) scores were subtracted from
Harter Scholastic Competence scores; the Dishion
Social Preference (W2), Social Relationships
Questionnaire (SRQ) Friendship (W2), and ABCL
Friends (W3) scores were subtracted from Harter’s
Social Acceptance score. Thus, we had three discrep-
ancy scores within the scholastic domain (two at W2
and one at W3) and three within the social adjustment
domain (two at W2 and one at W3).

To test Hypothesis 1, we compared these six dis-
crepancy scores across diagnostic groups (ADHD vs.
comparison girls) via independent-samples t-tests.
Next, we tested Hypothesis 2 by utilizing paired-
samples t-tests to assess whether the self-report versus
external rater scores within the same domains and di-
agnostic groups were significantly different from each
other.

In addition, and in parallel to Swanson et al.
(2012), we addressed Hypothesis 3 by using hierarchi-
cal regressions to test the relative ability of discrep-
ancy scores versus external rater scores at W2 to
predict W3 functioning (as measured by the GAF).
This strategy contrasts with other methodologies that
aim to predict later outcomes from discrepancy scores
alone. Specifically, we not only used a discrepancy
score from each domain to predict later functioning,
but we also adjusted for a different external rater score
of the same domain that was not a part of the calcu-
lated discrepancy, as suggested by Pedhazur and
Schmelkin (1991)—hence the need for two external
rater measures during W2. In our hierarchical regres-
sions predicting GAF scores, we first covaried ADHD
diagnostic status and then for an external rater score
that was not used to calculate the discrepancy score.

Finally, to address Hypothesis 4, we used hierarchi-
cal regressions to test the relative ability of discrep-
ancy scores versus external rater scores at W2 to
predict later depressive symptoms as measured by the
BDI, using the same strategies from Hypothesis 3 to
address possible collinearity and adjust for ADHD di-
agnosis. We also used simple regression to test
whether depressive symptoms in W2 as measured by
the CDI predict later discrepancy scores in W3.

To balance Type I and Type II error, we applied a
Benjamini–Hochberg correction (Benjamini &

Hochberg, 1995) to all significant p values within
each hypothesis. Only findings that were still signifi-
cant at 0.05 levels after correction are reported here
(but all p values reported are precorrection). All statis-
tical analyses were conducted in R 0.99.473 (R Core
Team, 2015).

Results

Preliminary Analyses
Rates of missing values ranged from 7% to 33%, aver-
aging 14.8% across the 12 study variables. Variables
with the highest rate of missing values (33%) were the
TRF and Dishion Social Preference Scale. W1 income,
IQ, and internalizing/externalizing symptoms were re-
lated to the presence/absence of these missing values,
revealing that the data were not missing at random.
Consequently, we did not utilize imputation or boot-
strapping to replace or simulate the missing values,
given that such methods rely on the assumption of
data missing at random. Missing values were excluded
from individual analyses automatically through R.

In Table I, diagnostic group differences in the scho-
lastic competence domain at W2 and W3 were signifi-
cant (p ¼ .000) with medium to very large effects (ds
¼ 0.61–1.21). Similarly, the Social Adjustment
domain had significant differences with medium to
large effects (ds ¼ 0.42–1.10) for all measures except
Harter’s Social Acceptance score W3 (p ¼ .028; d ¼
0.32).

Primary Analyses
Hypothesis 1: Discrepancy scores in the social adjustment do-

main will be more positive for girls with ADHD than for com-

parison girls, while discrepancy scores in the scholastic compe-

tence domain will not differ between girls with ADHD and

comparison girls.

On average, girls with ADHD had positive discrep-
ancy scores, indicating possible presence of PIB,
whereas comparison girls had negative discrepancy
scores, indicating under-reporting of competence
(Table II). In the Scholastic Competence domain, the
diagnostic group differences between the discrepancy
scores were not significant. In the Social Adjustment
domain, the differences between the discrepancy
scores were significant for the SRQ Friendship score
(d¼ 0.48, p ¼ .001), but not for the Dishion Social
Preference Scale (d¼ 0.21, p ¼ .170) or the ABCL
Friends score (d¼ 0.30, p ¼ .056). These findings
align with our hypothesis.

Hypothesis 2: External measures will be significantly more nega-

tive than self-report for girls with ADHD and significantly more

positive than self-report for comparison girls.

For girls with ADHD, the differences between self-
and external ratings of competencies were not signifi-
cant, as seen in Figure 1 (Harter vs. WIAT W2
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d ¼ 0.15, p ¼ .313; Harter vs. TRF d ¼ 0.11, p ¼
.333; Harter vs. WIAT W3 d ¼ 0.13, p ¼ .444; Harter
vs. Dishion’s d ¼ 0.08, p ¼ .478; Harter vs. SRQ d ¼
0.20, p ¼ .082; Harter vs. ABCL d ¼ 0.29, p ¼ .404).
Paired t-tests in Figure 1 do reveal a significant differ-
ence, though, between the Harter self-report measure
and the SRQ at adolescence for comparison girls (p ¼
.001, d¼ 0.50).

Hypothesis 3: External ratings will predict later impairments in

functioning better than discrepancy scores.

Table III summarizes our findings for the Scholastic

Competence and Social Adjustment domains.

Predictors included (1) the TRF versus the WIAT dis-

crepancy, (2) the WIAT versus the TRF discrepancy

score, (3) the Dishion Social Preference versus the

SRQ discrepancy score, and (4) the SRQ versus the

Dishion Social Preference discrepancy score. As

expected, the ADHD diagnosis significantly predicted

later functioning (DR2 ¼ .24, p < .001). Only the TRF

and SRQ scores predicted better functioning in young

Table I. Average Perceptions of Scholastic Competence and Social Adjustment for ADHD and Comparison Girls

Component scorea ADHD Comparison Effect sizeb p

Adolescence
Scholastic competence

Harter’s 2.78 (0.60) 3.22 (0.63) 0.72 <.001*
WIAT 96.08 (25.56) 110.33 (9.92) 1.21 <.001*
TRF 43.86 (8.26) 54.00 (9.46) 1.16 <.001*

Social adjustment
Harter’s 3.12 (0.65) 3.36 (0.48) 0.42 .002*
Dishion 1.65 (2.38) 3.11 (1.30) 0.71 <.001*
SRQ 0.33 (0.69) 0.97 (0.38) 1.10 <.001*

Young adulthood
Scholastic competence

Harter’s 2.68 (0.66) 3.06 (0.60) 0.61 <.001*
WIAT 94.23 (13.77) 107.36 (9.18) 1.08 <.001*

Social adjustment
Harter’s 3.09 (0.64) 3.30 (0.66) 0.32 .028*
ABCL 46.17 (9.19) 52.93 (7.13) 0.80 <.001*

Note. WIAT scores reflect an average of the Basic Reading and Math Reasoning subtests. We used the TRF Academic Performance subscale,
the SRQ Friendship subscore, and the ABCL “friend” subscore for these analyses. ABCL ¼ Adult Behavior Checklist; ADHD ¼ attention defi-

cit/hyperactivity disorder; Dishion ¼ Dishion Social Preference Scale; Harter’s ¼ Harter’s Self-Perception Profile; SRQ ¼ Social Relationships
Questionnaire; TRF ¼ Teacher Report Form; WIAT ¼Wechsler Individual Achievement Test.

aComponent scores were first standardized before comparing across groups.
bEffect size is Cohen’s d, reflecting contrast of absolute scores for ADHD versus Comparison girls: 0.20¼ small, 0.50¼medium,

0.80¼ large.

*p < .05 after Benjamini–Hochberg correction.

Table II. Average Discrepancy Scores of Scholastic Competence and Social Adjustment for ADHD and Comparison Girls

Discrepancy scorea ADHD Comparison Effect sizeb p

Adolescence
Scholastic competence

WIAT 0.11 (1.19) 0.22 (0.99) 0.29 .036
TRF 0.13 (1.27) 0.22 (0.89) 0.32 .046

Social adjustment
Dishion 0.10 (1.33) 0.16 (0.95) 0.21 .170
SRQ 0.18 (1.14) 0.31 (0.81) 0.48 .001*

Young adulthood
Scholastic competence

WIAT 0.09 (1.30) 0.22 (0.95) 0.27 .050
Social adjustment

ABCL 0.12 (1.31) 0.25 (1.08) 0.30 .056

Note. WIAT scores reflect an average of the Basic Reading and Math Reasoning subtests. We used the TRF Academic Performance subscale,

the SRQ Friendship subscore, and the ABCL “friends” subscore for these analyses. ABCL ¼ Adult Behavior Checklist; ADHD ¼ attention def-
icit/hyperactivity disorder; Dishion ¼ Dishion Social Preference Scale; SRQ ¼ Social Relationships Questionnaire; TRF ¼ Teacher Report
Form; WIAT ¼Wechsler Individual Achievement Test.

aDiscrepancy scores were calculated by subtracting given informant measures from the Harter’s self-report measures.
bEffect size is Cohen’s d, reflecting contrast of absolute scores for ADHD versus Comparison girls: 0.20¼ small, 0.50¼medium,

0.80¼ large.

*p < .05 after Benjamini–Hochberg correction.
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adulthood (TRF DR2 ¼ .02, p ¼ .011; SRQ DR2 ¼
.04, p ¼ .005), with no other component and no dis-
crepancy scores significantly associated with
outcomes.

Hypothesis 4: Larger positive discrepancy scores will predict

lower depressive symptoms later on and higher depressive symp-

toms will predict smaller positive discrepancy scores later on.

Diagnostic status did not significantly predict de-
pressive symptoms during young adulthood (p ¼
.042). Furthermore, no component or discrepancy
scores significantly predicted depressive symptoms
during young adulthood (component scores p range ¼
.037–.372; discrepancy scores p range ¼ .233–.964),
contrary to our hypotheses. Similarly, depressive

symptoms in adolescence did not significantly predict

discrepancy scores in young adulthood (WIAT DS:
p ¼ .449; ABCL DS: p ¼ .588).

Discussion

In our investigation, we examined whether PIB is pre-
sent in adolescent and young adult girls with ADHD,

as well as whether any apparent PIB was associated
with functional outcomes and depressive symptoms.

Our findings were as follows: (a) real challenges
existed for girls with ADHD in adolescence and young

adulthood in both scholastic competence and social
adjustment domains, as indicated by both self-report
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Figure 1. Average perceptions of competence in the domains of scholastic competence (top chart) and social adjustment
(bottom chart). Absolute scores were obtained from four different measures and then standardized for comparison pur-
poses. The “0” value corresponds to the means within each measure regardless of diagnostic status. WIAT scores reflect
an average of the Basic Reading and Math Reasoning subtests. We used the TRF Academic Performance subscale, the SRQ
Friendship subscore, and the ABCL “friends” subscore for these analyses. The significance values labeling the lines be-
tween the bars refer to the differences between measures for a given diagnostic group. *p < .05 after Benjamini–Hochberg
correction. ABCL ¼ Adult Behavior Checklist; Dishion ¼ Dishion Social Preference Scale; Harter’s ¼ Harter’s Self-Perception
Profile; SRQ ¼ Social Relationships Questionnaire; TRF ¼ Teacher Report Form; WIAT ¼Wechsler Individual Achievement
Test.

Positive Illusory Bias Still Illusory? 583

Deleted Text:  
Deleted Text: -
Deleted Text: -


and external rater measures; (b) the difference be-
tween self-report and external rater scores was not sig-
nificant for girls with ADHD, whereas for one social
adjustment measure it was significantly different for
comparison girls, who tended to under-report adjust-
ment; (c) adolescent competence as reported by exter-
nal raters predicted young adult functional outcomes
whereas discrepancy scores did not significantly ac-
count for additional variance in such predictions; and
(d) discrepancy scores and depressive symptoms were
not significantly associated. In short, we did not find
evidence for PIB in this sample. Our key conclusion is
that PIB may not be as prevalent or clinically relevant
as has been previously assumed, particularly among
girls with ADHD.

Only discrepancy scores in the social adjustment
domain during adolescence were significantly different
for ADHD versus comparison girls, appearing to indi-
cate PIB in self-perceptions of social adjustment for
adolescent girls with ADHD. However, self- and ex-
ternal ratings did not differ significantly for girls with
ADHD (for parallel findings during childhood in this
sample, see Swanson et al., 2012). Furthermore, rat-
ings of girls with ADHD and external raters were both
in the negative direction, on average, indicating
greater self-awareness of impairments than the PIB lit-
erature might predict. To call such a discrepancy a
“positive” illusory bias could be misleading, because
these girls were not actually rating themselves posi-
tively, as highlighted by Swanson et al. (2012).

What, then, might account for the significant differ-
ence in discrepancy scores between girls with ADHD
and comparison girls? As seen in Figure 1, the only sig-
nificant difference between measures arose from com-
parison girls, indicating a significant under-evaluation
of competence. Indeed, differences for a given discrep-
ancy score are naturally linked to differences between
component scores that make up such a discrepancy
(see also Swanson et al., 2012, for parallel findings
during childhood). Therefore, what might be inter-
preted as PIB in girls with ADHD could instead be the
presence of under-reporting of self-competence by
comparison girls versus girls with ADHD (for addi-
tional evidence of underestimation of competence in
female samples, see Gonida & Leondari, 2011;
Kuyper et al., 2011).

Notably, other recent investigations have addressed
the adequacy of discrepancy scores as an operationali-
zation for PIB. Specifically, latent profile analysis
(Bourchtein et al., 2017) and experimental control of
competence (Jiang & Johnston, 2016; Watabe et al.,
2017) have been explored as alternatives to discrep-
ancy scores in detecting PIB. Importantly, PIB as oper-
ationalized by these approaches was neither
ubiquitous in these samples of individuals with
ADHD (Bourchtein et al., 2017; Jiang & Johnston,
2016) nor related to ADHD status (Watabe et al.,
2017). Additionally, we highlight that although self-
and external ratings did not differ significantly for
girls with ADHD, the effect sizes across raters still
ranged from .08 to .29, small but perhaps meaningful.
Thus, it may still be important to utilize multi-
informant ratings in assessing competence.

In addition, discrepancy scores did not predict later
functioning better than component scores, in line with
our hypotheses. In fact, as found by Swanson et al.
(2012) for the present sample during childhood, com-
ponent scores accounted for more variance than did
discrepancy scores, adjusting for ADHD diagnosis.
Likewise, studies adjusting for competence have
shown that PIB is a function of greater impairment
(Jiang & Johnston, 2016) and low competence
(Watabe et al., 2017) rather than of overinflated self-
reports in individuals with ADHD (see also Linnea
et al., 2012; McQuade et al., 2011; Ohan & Johnston,
2011). Indeed, when we examined our sample in
childhood (Wave 1) girls with ADHD did possess sig-
nificantly lower IQ than their comparison counter-
parts (Hinshaw, 2002), further supporting the
possibility that, counter to the findings of Hoza et al.
(2010), lower competence co-occurs with self-
awareness of deficits in individuals with ADHD
(Bourchtein et al., 2017).

Surprisingly, neither component scores nor discrep-
ancy scores significantly predicted depressive symp-
toms in young adulthood. As well, depressive

Table III. Association of Adolescent Scholastic Competence
and Social Adjustment Measures and Discrepancy Scores
with Young Adulthood Functioning

Predictor DR2 B SEB p

Step 1: ADHD .24 13.12 1.60 .000*
Scholastic competence

Set 1:
Step 2: TRF .07 .28 .11 .011*
Step 3: DS WIAT .00 .38 .81 .639

Set 2:
Step 2: WIAT .02 .07 .03 .036
Step 3: DS TRF .03 .83 .84 .320

Social adjustment
Set 1:

Step 2: Dishion .01 .66 .49 .182
Step 3: DS SRQ .00 .02 1.00 .988

Set 2:
Step 2: SRQ .04 4.05 1.41 .05*
Step 3: DS Dishion .00 .39 .82 .632

Note. WIAT scores reflect an average of the Basic Reading and

Math Reasoning subtests. We used the TRF Academic Performance
subscale and the SRQ Friendship subscore for these analyses.

Dependent Variable: GAF. ADHD ¼ attention deficit/hyperactivity
disorder; Dishion ¼ Dishion Social Preference Scale; DS ¼
Discrepancy score; GAF ¼ Global Assessment of Functioning; SRQ

¼ Social Relationships Questionnaire; TRF ¼ Teacher Report Form;
WIAT ¼Wechsler Individual Achievement Test.

*p < .05 after Benjamini–Hochberg correction.
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symptoms also did not predict discrepancy scores in
young adulthood, indicating that a longitudinal rela-
tion between discrepancy score and depressive symp-
toms cannot be confidently established in either
temporal direction. Taken together, these findings
both affirm and challenge those of Hoza et al. (2010),
who found that positive biases did not significantly
predict depressive symptoms over time (in line with
our findings) but also that depression predicted
decreases in positive self-perceptions (contrary to our
findings).

We can think of three possible explanations for
these results. First, most studies examining depressive
symptoms and discrepancy scores did so by adhering
to a cutoff of symptoms and comparing discrepancy
scores between those above or below that cutoff
(Hoza et al., 2002, 2004; Ohan & Johnston, 2011).
As our study examined depressive symptoms as a con-
tinuous variable, we addressed a different research
question than that posed by the dichotomization of
the depressive symptom variable. Second, although
Hoza et al. (2010) did observe a significant linear rela-
tion between depressive symptoms and discrepancy
scores, they noted that the effect size was small, point-
ing to the possibility that our current analyses are pos-
sibly underpowered to detect such an effect. However,
as the absence of evidence is not the evidence of ab-
sence, it is still possible that such a relation could ex-
ist. Third, all these studies primarily predicted
outcomes from childhood to adolescence, whereas
ours examined outcomes at young adulthood. It may
be the case that any effect of adolescent self-
perceptions or objective competence on depressive
symptoms may be lessened by young adulthood, re-
lated to higher depressive symptoms being more com-
mon for young adult women.

Limitations and Conclusions
Our all-female sample allowed examination of possi-
ble illusory biases among females with ADHD, but
our findings are limited in that we cannot directly
compare results for girls and boys. Given the still-
sparse literature on females with ADHD, we believe
that the findings carry clinical importance. Second,
our sample also possessed a slightly higher socioeco-
nomic status (SES) on average than comparable popu-
lations of that region and year, so generalizability may
be limited. Third, regarding measurement, we were
unable to use the parallel Harter adult-informant re-
port form as the external rater report, which limits
our ability to make direct comparisons between the
discrepancy scores of this study and those of other
investigations featuring the Harter scale. Also, because
approximately one-fifth of our participants did not
live at home during young adulthood, the parent-
report measures (i.e., the ABCL and the GAF utilizing

clinicians who interviewed the parent) may not have
been fully accurate. Finally, missing data from teach-
ers and the possible inflation of effect sizes due to use
of standardized scores are additional limitations. We
advise that these results be interpreted carefully.

These findings point to several clinical implications
that may be of interest to pediatric clinicians. First, it
seems that adolescent girls in general may have overly
negative opinions of their competencies, viewing their
performance in academic and social domains more
poorly than perhaps they should. In Gentile et al.
(2009), academic and social domains of self-esteem in
girls were demonstrated to align with the “reflected
appraisals” model of self-esteem, which posits that
self-esteem is primarily rooted in others’ perceptions
of the self (Leary, Haupt, Strausser, & Chokel, 1998),
as opposed to actual competence. Thus, it may be
helpful for pediatric psychologists who treat adoles-
cent girls to address the specific sociocultural influen-
ces on their patients’ academic and social self-
perceptions (e.g., cultural perceptions of academic
competence, the impacts of relational aggression, and
the like). Second, even in the presence of significantly
lower IQ than comparison girls, girls with ADHD
may view themselves relatively accurately, an idea
that is diametrically opposed to the persistent idea
that adolescents with ADHD view themselves more
positively than they should. This finding affirms the
possibility that adolescents with ADHD can be valid
informants of their competence in academic and social
domains (Chan & Martinussen, 2016). Third, our
findings indicate that higher discrepancy scores did
not predict global functioning in young adulthood.
Thus, when pediatric psychologists do encounter ado-
lescents with a seemingly inflated sense of self-compe-
tence, it may not be necessary to intervene by helping
adolescents match perceptions to performance
(Watabe et al., 2017). Historically, it was thought that
full self-awareness of children’s challenges was neces-
sary for them to be willing to address them (Gresham
et al., 1998). With such individuals, focusing on in-
creasing competences in domains of deficiency may be
a more direct avenue of intervention.

To determine whether our findings are unique to fe-
male adolescents with ADHD or if they generalize to
all individuals with ADHD, future research that
includes both male and female samples is necessary.
Additionally, as our findings only speak to competen-
cies in social and scholastic domains, further research
in other domains of competence (i.e., behavioral)
would be important for applying our clinical recom-
mendations broadly.

Overall, a close examination of the component
scores underlying supposed PIB, and the lack of pre-
dictive validity of discrepancy scores, suggest that PIB
in adolescent girls and young adults with ADHD
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could be a misnomer. Our findings challenge prevail-
ing theories about the nature of PIB in females with

ADHD and imply that a full understanding of both
self-perceptions and external indicators of competence

is necessary. In the meantime, we recommend that the
term “positive illusory bias” be utilized with caution.

Supplementary Data

Supplementary data can be found at: https://academic.oup.

com/jpepsy.
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