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MENTORING AND LD/ADHD MENTAL HEALTH

Background: Learning disabilities (LD) and attention-deficit hyperactivity disorder (ADHD) are
often acCompanied by significant socio-emotional impairments and mental health challenges.
However, theres a lack of controlled, quantitative research on potential interventions to address
this issue. The current study evaluated the impact of a near-peer mentoring program for youth
with LD/ADHPdesigned to promote socio-emotional well-being. Methods: Youth with
LD/ADHD who'participated in the mentoring program (Mentored; #=99) were compared to non-
mentored youth with LD/ADHD (Control-NM; n=51) and typically-developing youth without
LD/ADHD (Control-TD; n=81) pre-mentoring in the fall, and post-mentoring in the spring.
Participants,were assessed on self-report measures of anxiety, depression, interpersonal relations,
and self-esteem:Results: Youth with LD/ADHD showed significantly higher scores of
depression andssignificantly lower scores of interpersonal relations compared to the Control-TD
group at fallbaseline. The depression and self-esteem scores of the Mentored group significantly
decreased.and increased respectively after mentoring. These changes were associated with
mentee-perceived mentorship quality. The Control-NM group showed significant decreases in
both self-esteem and interpersonal relations, as well as increases in depression over time, while
the Control<TD"group remained stable across all measures. Conclusions: Results suggest that
mentoring shews promise as a potential intervention for youth with LD/ADHD and co-occurring
socio-emotional and mental health difficulties. The study is the first, to our knowledge, to
quantify the effect of a near-peer mentoring program on youth with LD/ADHD in a design with
two control.groups. Implications for research and practice involving LD, ADHD, and mental

health disorders.are discussed.

Key Practitioner Message
e Learning disabilities and ADHD are associated with increased anxiety, depression, and

impaired self-esteem and interpersonal relationships.
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e There is a lack of research on interventions that could address the mental health problems
and socio-emotional difficulties that co-occur with learning disabilities and ADHD.

e Near-peer mentoring is a promising intervention that can improve socio-emotional well-
being and,mental health in youth with learning disabilities and ADHD, and highlights the

importance of strong interpersonal relationships as a protective factor.

Keywords: ADHD; learning difficulties; intervention; adolescence

Introduction

Learning disabilities (LD) and attention-deficit hyperactivity disorder (ADHD) are two high-
incidence neurodevelopmental disorders, each occurring in approximately 5% of the population
(AmericanPsyehiatric Association, 2013). LD and ADHD are typically diagnosed in childhood,
are neurobielegical in origin, and often co-occur (Hendren, Haft, Black, White, & Hoeft, 2018).
The definingfeature of LDs are impairments in reading, math, and/or writing that are unexpected
given an individual’s instructional background and intelligence (American Psychiatric
Association, 2013). ADHD involves a pattern of symptoms in the areas of inattention and/or
hyperactivity-impulsivity, often with deficits in executive function (American Psychiatric

Association, 2013). Both LDs and ADHD (hereafter LD/ADHD to refer to children with LD,
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ADHD, or both) pose significant barriers in academics, and if left untreated, can result in
reduced occupational opportunities and quality of life in adulthood (Klassen, Tze, & Hannok,
2013).

In addition to academic challenges, youth with LD/ADHD are at risk for socio-emotional
maladjustments, These youth often feel less connected to their peers (Bryan, Burstein, & Ergul,
2004), and are more likely than their classmates to experience feelings of loneliness (Margalit &
Al-Yagon,2002). These and other experiences commonly associated with the disorders, such as

academic setbacks and stigma, may lead to negative perceptions about the self. Research has

in turn become arisk factor for developing additional mental health disorders (Burden, 2008;
Elbaum & Vaughn, 2001; Terras et al., 2009). Indeed, youth with LD/ADHD have higher rates
of both anxiety (Becker, Luebbe, Stoppelbein, Greening, & Fite, 2012; Mugnaini et al., 2009;
Nelson & Harwood, 2011) and depression (Becker et al., 2012; Maag & Reid, 2006) compared
to their counterparts without a diagnosis.

Thessocio-emotional and mental health risks associated with LD/ADHD bring serious
consequenees. Socio-emotional maladjustment may exacerbate problems with executive function
and inattention in this population, setting in motion a vicious cycle between cognitive and
emotional difficulties (Habib & Naz, 2015; Lima, Azoni, & Ciasca, 2011). Additionally, research
has suggested'that youth with LD/ADHD may be at increased risk for suicidal thoughts and

Given the. far-reaching impacts of LD/ADHD, there has been increasing interest in

interventions.that build socio-emotional resources and protect mental health in this population

LD/ADHD is'mentoring programs. Several meta-analyses have found improvements in
behavioral and socio-emotional outcomes in youth who participate in mentoring programs
compared to non-mentored youth (DuBois, Portillo, Rhodes, Silverthorn, & Valentine, 2011;
Eby, Allen, Evans, Ng, & DuBois, 2008; Tolan, Henry, Schoeny, Lovegrove, & Nichols, 2014).
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Peer mentoring has also shown success in youth with medical or clinical conditions, such as
diabetes, physical disabilities (Rabiee, Knowles, & Priestley, 2001), and cancer (Rini et al.,
2007). Theorists propose that mentoring influences these outcomes by providing positive
interpersonal relationships for social support and modelling adaptive strategies for emotion
regulation (Rhedes, Spencer, Keller, Liang, & Noam, 2006). Programs are found to be most
effective when mentors are formally trained (Allen, Eby, & Lentz, 2006), mentoring is regular
and frequent(Eby, 2012), and mentors and mentees are matched based on a shared interest
(DuBois etal’;2011).

Existing studies on youth with LD/ADHD specifically suggest positive influences of
mentoring on self-esteem (Ahrens, DuBois, Lozano, & Richardson, 2010; Buckner, 1993;
Shevitz, Weinfeld, Jeweler, & Barnes-Robinson, 2003), and interpersonal relationships (Muscott
& O’Brien, 1999; Noll, 1997; Welkowitz & Fox, 2000). However, this research is sparser and
has methodological limitations including small sample sizes (typically <30), lack of pre-test data,
lack of standardized and quantitative measurements, and absence of a non-mentored LD/ADHD
control grouprasiwell as non-mentored control group without LD/ADHD. One exception to these
limitations 1§ a'study by (Ahrens et al., 2010), which evaluated the impact of naturally acquired
mentoringrelationships in a large sample of youth with LD (N=1,714) compared to non-
mentored.eontrols. In this study, youth were considered mentored when they answered “yes” to a
question about having an adult in his or her life who made a significant positive difference.
Authors found that mentored youth reported greater self-esteem and were more likely to graduate
from college'than non-mentored controls. However, the study did not investigate or control for
characteristiessof mentorship, such as content of mentoring, quality or formal vs. informal
mentorships, nor did it include youth with LD with comorbid disorders such as ADHD. Although
this research suggests mentoring is a promising intervention for youth with LD/ADHD, given the
self-report nature of Ahrens et al.’s assessment of mentorship, the authors cautioned that “we
cannot draw.firm conclusions in terms of causality.”

In_ summary, programs such as mentoring are needed to address the detrimental socio-
emotional consequences of LD/ADHD, and there is a gap in the literature on controlled,
quantitative studies examining such programs. The aim of the present study is to address this gap
by evaluating the impact of a mentoring program on socio-emotional and mental health

outcomes of youth with LD/ADHD. We specifically examine interpersonal relationships, self-
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esteem, anxiety, and depression, since these variables have been shown to be associated with
mentoring or with the experience of LD/ADHD. We compare the outcomes of three groups pre-
and post- mentoring from similar communities: mentored youth with LD/ADHD (“Mentored”),
non-mentored youth with LD/ADHD (“Control-NM”), and non-mentored youth without
LD/ADHD (“€ontrol-Control-TD”). First, we examined differences in measures between youth
with and without LD/ADHD at baseline. We hypothesized that youth with LD/ADHD might
show lowet's€ores on self-esteem and interpersonal relationships and higher scores on anxiety
and depressioni'compared to their non-LD/ADHD counterparts, in line with previous literature.
Next, we examined the impact of the mentoring program on collected outcomes by comparing
the three groupswat two timepoints pre- and post- mentoring. We expected the largest positive
changes to o¢cuf in the mentored group in the domains of self-esteem and interpersonal
relationships, as previous studies have found. Finally, we investigated associations between

significant changes and mentee-rated mentorship quality.

Methods

Intervention

The mentorngprogram being evaluated was Eye to Eye, a national organization that pairs
elementary andsmiddle school youth with LD/ADHD with mentors in high school or college who

also have LD/ADHD (“near-peer” mentoring; eyetoeyenational.org).

Selection of schools. The Eye to Eye program is implemented in chosen schools, termed “mentee
schools.” Theseamentee schools are chosen based on the number of students reported to have
individualized'education plans (IEPs) or enrollment in special education because of a diagnosis
of LD/ADHD. Eye to Eye researches these school statistics online using data available at the
district/state level. The program is then discussed with a school administrator (typically the

principal). If the school administrator is interested in the program, Eye to Eye then finds a
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“mentor school” by contacting special education teachers or disability service offices at local

high school or colleges.

Selection and diagnosis of mentees. Once mentee schools are selected, the special education staff
at that school.generate a list of students who fit the requirements of having a diagnosis of LD,
ADHD, or comoerbid LD/ADHD, using school documentation of 504 plans, IEPs, and associated
neuropsychological reports. Special education staff then reach out to the parents of this list of
students about'the Eye to Eye program, and distribute a sign-up for the program as well as
answer questions. If parents choose to enroll their student in the program, they are required to
self-report theirehild’s LD/ADHD, as well as have documentation on file with the school
confirming a‘diagnosis of LD, ADHD, or comorbid LD/ADHD. Once this confirmation of
diagnosis is received and reviewed by Eye to Eye program coordinators and school staff, the

mentee student is accepted into the program.

Selection amdtraining of mentors. Once mentor schools are selected, the special education staff
or disability'service office at the school generate a list of students who fit the requirements of
having a diagnosis of LD, ADHD, or comorbid LD/ADHD, using school documentation of 504
plans and JEPs. This list of students then receives information about the Eye to Eye mentoring
program and a link to an application form to be a mentor for Eye to Eye. Mentors are required to:
(a) have a diagnosed LD/ADHD, confirmed by school documentation, (b) pass a criminal history
backgroundseheek, (c) complete the mentor application form and mentor agreement, (d) be
between therages of 16-32 years old, and (e) complete mentor training with a member of Eye to
Eye’s national staff. Mentors are trained in-person by program coordinators from Eye to Eye.
The training is several hours and performed on-site at mentor schools, with information
pertaining to.the Eye to Eye curriculum, program objectives and art projects, conversations about
LD/ADHD,.andcharacteristics of an effective mentor. Moreover, each group of mentors has a
designated student leader that runs and facilitates the program at the mentor school. These
students are'selected from an interview process with Eye to Eye, and are required to attend an
intensive 5-day training on the campus of Brown University. This training provides structured
educational and community building activities, reviews in-depth each program objective and

associated activity, and strengthens understanding of LD/ADHD.
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Program curriculum. The mentoring program mirrors the academic school year, with the first
session occurring in fall and the last session concluding in spring, with a total of 18 sessions.
Each week, a group of mentees at schools with Eye to Eye meets with the group of mentors in an
after-school pregram. During this time, the mentors use art projects and activities with specific
socio-emotienal©bjectives to discuss strengths and challenges associated with LD/ADHD and
develop felationships with mentees. This curriculum and socio-emotional objectives were
initially developed by a team of educators with LD/ADHD, a focus group of young adults with
LD/ADHD, and faculty, staff, and graduate and post-doctoral students at Brown, Harvard, and
Columbia Universities. Objectives were also determined from research on a seminal longitudinal
study that identified success attributes of individuals with LD/ADHD (Raskind, Goldberg,
Higgins, & Herman, 1999). The curriculum revolves around using art projects to reinforce these
discrete socio-emotional objectives, since art projects do not require reading, writing, or
calculating,swhich can induce frustration in LD/ADHD students. One example of an art project is
for menteegrtouse art materials to create a box of their “ideal learning environment,” and discuss
the contexts'in'which they become distracted or learn best. Other project examples include: a
superheroproject designed to surface and celebrate individual strengths, a utility belt project to
identify and*promote accommodations, a self-advocacy tower project to practice the building
blocks of self-advocacy, a parachute project to develop growth mindset and promote positive
self-concept, and more. For more information on the Eye to Eye curriculum,

email mentofing@eyetoeyenational.org.

Participants and procedure

This study analyzed data from a total of 234 children and adolescents (56.4% male; mean
age=11.79 years; range=8-16 years). Of these, 99 were youth with LD/ADHD in the mentored
group (“Mentored”) participating in the program Eye to Eye, described in the “Intervention”
section below. There were 51 participants with LD/ADHD not in the mentoring program
(“Control-NM”), and 84 typically-developing (“Control-TD”) participants without any

LD/ADHD diagnosis. Participant characteristics are summarized in Table 1.
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At the time of this study, the mentoring program was implemented in approximately 109
schools. We then determined that to have adequate power and maintain our research budget, we
would choose 18 of these schools to participate in the present research. We chose these schools
to specifically represent a range of socioeconomic status, geographic regions, and school type
(private, publiesor charter). The Mentored group was recruited from the pool of families who
had signed up_to‘participate in Eye to Eye in these schools, before the mentoring program had
started. School'€ounselors sent these families flyers advertising our study in the summer before
the academic 'school year — families then indicated their interest, and were consented to
participate/in the study as part of the Mentored group.

Duestoethical concerns in withholding mentoring from certain LD/ADHD students,
randomization was not used to assign individuals to a mentored or non-mentored group. Instead,
the Control-NM and Control-TD groups were recruited through advertisements distributed in
schools and organizations in communities similar to those of the Mentored group. Specifically,
we reached out to schools who did not have the implemented mentoring program, but were
within the samedistrict or geographic region of a school with the mentoring program. We asked
school teacherssand administrators to distribute flyers advertising our study to families, and
parents contacted us if they were interested in participating. Inclusion criteria included any age
between 8.and 16, ability to read and understand English, and no self-reported or diagnosis of a
neurodevelopmental or major psychiatric disorder (besides LD/ADHD for the Mentored and
Control-NM groups). Diagnoses of LD/ADHD were verified for the Control-NM group by both
school documéntation of an IEP or 504 plan, by parental report that students had received a
diagnosis, andsby students themselves. Participants were excluded from the Control-NM and
Control-TD groups if they indicated any participation in a formal mentorship program. All
participants provided informed consent for all aspects of the study.

Participants were assessed on measures through self-report questionnaires administered
online. There. was an audio option available for questions to be read to the participant from a
recording. The'survey was administered once at the beginning of the academic school year, and
again at the'end,of the school year (pre- and post- mentoring for the Mentored group). The
average time between survey administrations was 7.64 months (range: 6.93-8.27 months). The

order of questions was randomized for each participant. Demographic information was collected
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from participants on the online questionnaire and verified from surveys given to parents of

participants.

Outcome measures

All outcome.measures collected (anxiety, depression, interpersonal relations, and self-esteem)
were self-reportscales from the Behavior Assessment System for Child Second Edition (BASC-
2; Reyn6lds"&Kamphaus, 2004). BASC-2 is widely used to assess behavioral and emotional
issues in children. Test-retest reliability for all scales was between .70-.80. The BASC-2 has
shown construct, convergent, and discriminant validity — scales were correlated with similar self-
report measuresssuch as the Revised Children’s Manifest Anxiety Scale, Brief Symptom
Inventory, Beéck’Depression Inventory-II, and Minnesota Multiphasic Personality Inventory.

The anxiety scale asks participants questions about how frequently they have worrisome
thoughts or feelings of fear. This scale has excellent reliability for both children and adolescents
(coefficientalpha = .86).

Therdepression scale assesses typical symptoms of depression, such as sadness and
feelings of hopelessness, loneliness, or loss of enjoyment. Coefficient alpha of this scale for
children and.adolescents is .84 and .88 respectively, indicating excellent reliability.

Thesinterpersonal relations scale asks the participant to report on how successful they
feel regarding relating to others and how much they enjoy these interactions. This scale has good
reliability for both children and adolescents (coefficient alpha = .81 and .79 respectively).

Thewseélf<esteem scale is a measure of global self-worth and measures whether a
participants®sense of their identity is more positive or negative. This scale has good reliability as

indicated by coefficient alphas of .77 and .83 respectively for children and adolescents.

Covariates.and.demographics

vacations, and ear and computer ownership. Previous studies have found that the FAS-II reduces
the rate of nonresponse, and has convergent validity with other measures of socio-economic
status, such as maternal education (Boudreau & Poulin, 2009). We modified the original scale by

removing a question about number of bedrooms, given that some studies have indicated this item
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FAS-II indicate higher family affluence, a metric of socioeconomic status.

Mentorship quality was measured from a modified version of the Quality of Mentoring
Relationship Engagement Scale (Q-MRES). This measure asks mentees to rate how true certain
positive statements are of their mentors (e.g. asking for opinions, sharing interests). Questions
which werewnotrelevant to the present study and its mentorship program were removed (e.g. “my
mentor ¢alls§'me on the telephone often.”). The Q-MRES has shown good reliability in previous
studies (coefficient alpha = .88) as well as convergent validity with another mentoring
collected with.the Mentored group.

Demographic and diagnosis information such as age, gender, and type of LD/ADHD
diagnosis was collected through questionnaires given to both participants and their parents. This

questionnaire also asked about the number of extracurricular activities as a potential covariate.

Analytic approach
Differences'between groups on demographics and diagnoses were investigated using y? tests and
one-way analysis of variance (ANOVA). To investigate baseline differences between
participants*with and without LD/ADHD, the scores from the Mentored and Control-NM groups
were combined and compared to the Control-TD group in an analysis of covariance (ANCOVA).
We controlled for family affluence given group differences in this measure. To examine the
impact of the'mentoring program, two-way mixed ANCOV As were conducted to determine if
there was anuntéraction between group (Mentored, Control-NM, and Control-TD) and time (pre-
and post) on outcome variables, controlling for family affluence. Significant interactions were
probed with follow-up ANCOVAs and repeated measure ANOVASs to test for simple main
effects. A reliable change index (RCI) was computed as an indicator of change over time for
variables with significant changes over time for the Mentored group. The RCI involves dividing
the discrepancy between scores at two timepoints by the standard error of the difference (Duff,
2012). Associations between the RCI and mentorship quality were investigated through linear
regression.

Missing data was determined to be missing at random. Due to clicking the next button in

rapid succession, some pages of question blocks were accidentally skipped by a few participants
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(as determined by observing the time spent on each page). The percentage of data that is missing
for key outcome variables in the overall sample is small: 1.9% of anxiety scores, 2.1% of
depression scores, 1.7% of interpersonal relations scores, and 1.9% of self-esteem scores. No
group had more than 3% of data missing for any variable. To address missing data, listwise

deletion was-used.

Results

Participant characteristics

Participant characteristics and group differences are summarized in Table 1. There were no
significant differences between groups in terms of age, gender, race, or number of extracurricular
activities (all'ps>.05). There was a significant group difference in family affluence
(F(2,234)=28.285, p<.005), with the Control-TD group reporting higher family affluence than
both the Mentored (p<.005) and Control-NM (p<.005) groups. There was no difference in family
affluence between the Mentored and Control-NM groups. The type of diagnoses of the
ADHD/LDsparticipants is displayed in Table 2. There were no group differences in composition
of diagnoses when categorized as ADHD only, LD only, or comorbid LD/ADHD.

Weralso investigated differences in the number of individuals receiving counseling
services ineach group. By “counseling services,” we refer to personal therapy that is not related
to academics, speech, or language (e.g. school, community, or private practice psychological
services or mental health treatment). There were 10 individuals in the Mentored group (10.1%),
9 individuals‘inithe Control-NM group (17.6%), and 5 individuals in the Control-TD group

(6.0%) receiving counseling services — not a significant difference by group (p=.094).

Baseline differences based on LD/ADHD diagnosis

Differences.in.baseline scores controlling for family affluence between youth with and without
LD/ADHD.are displayed in Table 3. Scores reported are unadjusted means and standard
deviations. Fot anxiety and depression, scores are interpreted as within normal limits (<60), at-
risk (60-69),%r.clinically significant (> 70) — for all groups, mean scores were within normal
limits. There were no significant baseline differences between the two groups in either anxiety or
self-esteem. There was a significant group difference in depression with participants with

LD/ADHD reporting higher depression scores than the Control-TD group (F(1,288)=5.372,
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p=.029), although this difference was not significant at an alpha level corrected for multiple
comparisons (a=.013). The score of participants with LD/ADHD on interpersonal relations at
baseline was significantly lower than that of the Control-TD group at an alpha-corrected level
(F(1,228)=18.873, p<.005). When separated out by diagnosis (ADHD only, LD only, comorbid
ADHD+LD)gthere were no significant group differences on anxiety, depression, interpersonal
relations, self-esteem, or demographic information by diagnostic group (all ps >.05; see Table

S1 in the Supporting information).

Impact of mentoring on outcome variables

The mean seorés)of outcome variables for each group at each timepoint are displayed in Figure
1. Significance is evaluated at an alpha level corrected for multiple comparisons (a=.013). For
ease of interpretation, we also computed effect size (d) of the mentoring intervention for the
Mentored greup.compared to the Control-NM and Control-TD groups separately, displayed in
Table 4.

There was a statistically significant group by time interaction on depression with family
affluence as a covariate (Figure 1b; F(2,221)=15.221, p<.005, partial n>=.12). There was a
significant main effect of group in fall (F(2,221)=5.108, p=.007, partial n?=.04), with the
Control;FD group reporting lower scores of depression than the Mentored group (p=.013).
Depression scores of the Control-NM group were not significantly different from either the
Control-TDier.Mentored groups. In spring, there was also a significant main effect of group
(F(2,221)=6.6493p=.002, partial n>=.06), with the Control-NM group scoring significantly
higher on depression than both the Mentored (p=.007) and Control-TD (p=.002) groups. There
was no significant difference between the Mentored and Control-TD group in spring. There was
a significant main effect of time for the Mentored group (F(1,95)=19.326, p<.005, partial
n?=.17), withedepression scores decreasing significantly from Fall to Spring. There was also a
significantmain‘effect of time for the Control-NM group in the opposite direction
(F(1,48)=8:665, p=.005, partial n>=.15), with depression scores significantly increasing from fall
to spring. Thereswas no effect of time for the Control-TD group. Overall, the results showed that
the Mentored group significantly increased while the Control-NM group significantly decreased

in depression over time, while the Control-TD group remained the same. There was a group
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difference in depression scores between the Mentored and Control-TD group in Fall, but not in
Spring.

There was a statistically significant group by time interaction on interpersonal relations
with family, affluence as a covariate (Figure 1c; F(2,223)=10.841, p<.005, partial n?=.09). In
Fall, there was.a significant main effect of group (F(2,223)=9.690, p<.005, partial n>=.08), with
the Control~TD.group scoring significantly higher on interpersonal relations than both the
Mentored (p<:005) and Control-NM (p=.004) groups. There was no significant difference in Fall
between the interpersonal relations scores of the Mentored and Control-NM groups. There was
also a significant main effect of group in Spring (F(2,223)=18.670, p<.005, partial n’=.14), with
the Control-NMugroup scoring significantly lower on interpersonal relations than both the
Control-TD"and"Mentored groups (both ps<.005). There was a trend-level significant difference
between the Mentored and Control-TD groups on interpersonal relations in spring (p=.032).
There was no main effect of time on interpersonal relations scores for the Mentored group
(F(1,95)=2.904, p=.092, partial n>=.03). There was a significant main effect of time for both the
Control-NM=«(F(1,47)=8.488, p=.005, partial n?>=.15) and Control-TD (F(1,82)=10.600, p=.002,
partial n?=.11)'groups, with interpersonal relations scores of both groups significantly decreasing
from Fall'te.Spring. Overall, results showed a decrease in interpersonal relations scores of both
the ControlsNM and Control-TD groups, but no change in the Mentored group, with the Control-
NM group scoring significantly lower than the Control-TD group in both Fall and Spring.

There was no statistically significant interaction between group and time on anxiety with
family affluenceas a covariate (Figure 1a; F(2,221)=0.509, p=.602, partial n>=.01).

Thereswas a statistically significant group by time interaction on self-esteem with family
affluence as a covariate (Figure 1d; F(2,222)=21.273, p<.005, partial n?=.16). There was no main
effect of group in Fall (F(2,222)=1.581, p=.208). In Spring, there was a significant main effect of
group (F(2,222)=8.845, p<.005), where the Control-NM group scored significantly lower on
self-esteem.thandhe Mentored group (p<.005), and marginally lower than the Control-TD group
(p=.017). There was no significant difference in self-esteem scores between the Mentored and
Control-TD greup in Spring. There was a main effect of time on self-esteem scores for the
Mentored group (F(1,97)=9.970, p=.002, partial n>=.09) where self-esteem scores significantly
increased over time, and for the Control-NM group (F(1,46)=38.089, p<.005, partial n?=.45)

where self-esteem scores significantly decreased over time. There was no effect of time on self-
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esteem scores for the Control-TD group. Overall, the results showed that the Mentored group
significantly increased while the Control-NM group significantly decreased in self-esteem over
time, and the Control-TD group remained the same. There Mentored group reported significantly

lower self-gsteem than the Control-TD group in the Spring, but not in Fall.

Associatiomof changes with perceived mentorship quality

Visual inspection of plots indicated a linear relationship between variables. Mentee-perceived
mentorship quality significantly predicted change in depression (F(1,95)=3.989, p=.049), and
change in self-esteem (F(1,97)=6.994, p=.010). Although these associations were significant, the
proportion of yvariance in depression and self-esteem explained was low —4.2% and 7.1%

respectively:

Discussion

This study'examined differences in depression, interpersonal relations, anxiety, and self-esteem
among youth'with and without LD/ADHD, as well as the impact of mentoring on these variables.
Most of the hypotheses were supported by the findings. The study is the first to our knowledge to
quantify the effect of a near-peer mentoring program on socio-emotional and mental health
outcomes of youth with LD/ADHD in a controlled design. Results suggest baseline socio-
emotional differences between youth with and without LD/ADHD, but show that mentoring can
positively impact depression, self-esteem, and interpersonal relations.

In line with our hypothesis, youth with LD/ADHD reported significantly higher
depression scores than the Control-TD group at Fall baseline. Previous studies have also found
higher symptoms of depression in youth with LD/ADHD compared to their peers without
LD/ADHD. @fammarella et al., 2016; Mugnaini et al., 2009; Willcutt & Pennington, 2000).
Although some,research has shown a modest genetic contribution to this comorbidity (Willcutt,
2014), the majority of studies highlight the role of environmental factors. Depression in youth
with LD/ADHD has been hypothesized to result from experiences associated with LD/ADHD,

such as academic failure (Willcutt & Pennington, 2000), peer victimization (Baumeister, Storch,
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If left unaddressed, depressive symptoms in youth with LD/ADHD can continue into adulthood
(Klassen et al., 2013).

Youth with LD/ADHD also had significantly lower scores on interpersonal relations than
their Control=ED counterparts. This is in line with previous studies showing associations
between LD/ADHD and poor peer relationships (Al-Yagon, 2016; Hoza et al., 2005; Parhiala et
al., 2015; Pearl"& Donahue, 2004). These social difficulties may arise as a result of deficits in
encoding and*processing social information observed in some children with LD/ADHD (Al-
Yagon & Margalit, 2013; Parhiala et al., 2015). Internalizing and externalizing problems that
frequently eo-eeeur with LD/ADHD may also make social relationships difficult to maintain.
Indeed, stigmatization (Lebowitz, 2016; Lisle & Wade, 2013) and bullying from peers
(Baumeister et al:, 2008; Rose, Espelage, Monda-Amaya, Shogren, & Aragon, 2015; Roy,
Hartman, Veenstra, & Oldehinkel, 2015) have been shown to accompany LD/ADHD. Regardless
of whether peer stigmatization is actually present, youth with LD/ADHD may be self-conscious
of the stigmasassociated with their diagnosis (May & Stone, 2010; Shifrer, 2013), and so may be
less likely to seek out friendships.

Conteary to our hypothesis, youth with LD/ADHD did not show significantly higher
anxiety sceres than the Control-TD group. This is in contrast to some previous studies showing
LD/ADHD population in our sample was identified through school settings rather than clinics or
hospitals, the'severity of LD/ADHD — and therefore level of anxiety — may have been less than
in other studiess”Another possibility is that anxiety in youth with LD/ADHD is more domain-
specific, which was not measured by our anxiety assessment. For example, children with math
LD have been shown to have a specific negative affective response to math (mathematics
(Suérez-Pellicioni, Nuiiez-Pefia, & Colomé, 2016). Of note, we assessed anxiety on a
dimensionalsather than categorical approach. Our results may have been different if we
conducted a‘elinical, dichotomous assessment of anxiety and compared the two groups.

Youth with LD/ADHD in our sample also did not show significantly lower self-esteem
scores than their Control-TD peers at baseline. There are mixed findings in the literature on self-

esteem in this population, with some studies finding lower self-esteem in youth with LD/ADHD
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showing no deficit (e.g. Terras et al., 2009). One explanation for this in our sample may be that
the experience of academic failure leads to low self-esteem in this group. Therefore, at Fall
baseline before the start of school, given presence of non-academic activities in summer, the self-
esteem of youth. with LD/ADHD remains intact. This finding may also be due to positive illusory
bias, whereindividuals hold overly positive appraisals of themselves and their abilities which are
discrepant withactual competencies (Owens & Hoza, 2003). The positive illusory bias is
commonlyreported in individuals with ADHD (Owens, Goldfine, Evangelista, Hoza, & Kaiser,
2007), and'may lead to higher-than-expected reports of self-esteem. There are mixed opinions on
whether positiveyillusions are maladaptive or are instead an adaptive self-protective mechanism
(Heath & Glen,2005).

Our findings showed that depression for the Mentored group decreased significantly post-
mentoring so that there were no longer any group differences between the Mentored and Control-
TD group 1n.spring. By contrast, the Control-NM group reported significantly more depressive
symptoms inSpring than in Fall, which were then significantly higher than both the Mentored
and Control=TDrgroups. This same pattern was observed for self-esteem — the Mentored group
significantly.increased over time, whereas the Control-NM group significantly decreased. In both
depressionsand self-esteem scores, the Control-TD group remained stable over time. These
results suggest overall that the near-peer mentoring had a positive impact in reducing depressive
symptoms and boosting self-esteem for youth with LD/ADHD. The increase in self-esteem has
been obseryed in,other studies as a consequence of mentoring for youth with LD/ADHD (Ahrens
et al., 2010;'Buckner, 1993; Shevitz et al., 2003). Although research on mechanisms of this
impact is limited, mentoring may impact self-esteem by providing social support through
challenges and correcting negative views youth may hold about themselves (Erdem, DuBois,
Larose, De Wit, & Lipman, 2016; Rhodes et al., 2006). Further, this increase in self-esteem may
be related to.the.observed decreases in depressive symptoms reported in the Mentored group
post-mentoring. Mediational models in youth without LD/ADHD have shown that mentoring
decreases levels, of depression and other emotional issues via increasing youth confidence and
self-esteem (Erdem et al., 2016; Hurd, Albright, Wittrup, Negrete, & Billingsley, 2018). We
could not investigate mediating models of mentoring with two time-points in the present study,

but recognize this as an area of future research for youth with LD/ADHD.
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The interpersonal relations scores of the Mentored group increased over time, but this
increase was not significant. However, the Control-NM group ratings of interpersonal relations
significantly decreased over time. These results suggest that mentoring might have a protective
effect on interpersonal relations, preventing a decrease in interpersonal relations that might
otherwise oceut.in youth with LD/ADHD. Indeed, the significant decrease that occurred in the
Control-NM group in interpersonal relations and self-esteem, and the significant increase in
depression‘arestriking. As previously mentioned, youth with LD/ADHD have been shown to
have impairments in self-esteem (Burden, 2008), interpersonal relations (Bryan et al., 2004), and
depressive symptoms (Maag & Reid, 2006) in prior literature. Our results raise the question of
whether thissmaladjustment is exacerbated by negative environmental experiences in school (e.g.
academic failure, peer rejection).

The finding that changes in self-esteem and depression were significantly predicted by
mentee-perceived mentorship quality further supports the idea that mentoring played a role in
these positive changes. These findings suggest that the perceived quality of the mentoring
relationship=sand not just the mentoring content — is important in the mentoring impact.
However, although significant, the total variance in depression and self-esteem predicted by
mentorshipsquality is relatively low —4.2% and 7.1% respectively. This suggests that there are a
number of-other factors related or unrelated to mentoring that may be influencing these changes,
and future studies should include more detailed measurements of these factors (e.g. observations
of conversation quality, mentor-perceived quality, number of hours spent with mentor, number
of other significant relationships, etc.).

Severaldimitations of this study should be acknowledged. First, youth with LD/ADHD
were not randomized into a mentoring or non-mentoring group due to ethical concerns. Instead,
efforts were made to recruit the Control-NM group from neighboring schools without
implemented Eye to Eye mentoring programs to minimize intergroup differences. Still, we
acknowledge that there may be a form of selection bias where participants in the mentoring
program were'more impaired than the comparison group in socio-emotional variables at baseline.
We did not ebserve this pattern in our data, but recognize that differences may have occurred in
domains that we did not assess. Second, we relied on self-report data to collect information on
socio-emotional and mental health outcomes. Because we were interested in the perceptions of

the individuals, this was an appropriate choice for our purposes. However, we acknowledge that
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accuracy of self-report scales may be hindered by a “social desirability response bias,” where
participants underreport negative symptoms to present themselves more favorably (Van de
Mortel, 2008). If true, this means that we may be underestimating impairment in the youth with
LD/ADHD at baseline. Future studies might consider implementing other tools to index socio-
emotional vasiables, such as emotion tasks, psychophysiology, or teacher- or parent- reports.
Third, the aim of the present study is to provide information on the impact of mentoring, but not
provide méchanistic accounts. Because our data consists of two timepoints, we are restricted in
our ability to test'mediational models between variables. A future direction for this line of
research might be to collect data at multiple timepoints and further characterize the mentoring
relationshipstodnform models of mentoring mechanisms. Additionally, future studies might
consider investigating the impact of mentoring in a wider age range, or deploying an “active”
control group (e.g. individuals that participate in the curriculum but without the presence of
mentors). Finally, we did not separately verify diagnoses of LD/ADHD through
neuropsychelogical testing or scale ratings. The diagnoses of all participants in the Mentored or
Control-NMwere confirmed through 3 sources: school documentation, parent report, and student
report. Still;"wesfecognize that there is a chance of misdiagnosis in these participants and their
current symptom severity cannot be confirmed.

In.summary, the present study echoes prior research in highlighting the socio-emotional
and mental health challenges faced by youth with LD/ADHD. In our sample, youth with
LD/ADHD showed significantly higher depression and lower perceptions of interpersonal
relations thafn'their peers without LD/ADHD at baseline. Moreover, without the support of
mentoring, youth with LD/ADHD exhibited significantly more impairments in self-esteem,
interpersonal relations, and depression at the end of the academic year. Our study contributes
new knowledge in quantifying the impact of a potential intervention to address this
maladjustment: near-peer mentoring. The youth with LD/ADHD who participated in mentoring
significantly increased in self-esteem and decreased in depression after participating in the
program, andwere protected from declines in interpersonal relations that occurred in their non-
mentored LD/ADHD peers. Effect sizes of mentoring for the Mentored group compared to the
Control-NM group were large for self-esteem and depression (d=.87 and .75 respectively), and
medium (d=.44) for interpersonal relations. These effect sizes are larger than for other youth

mentoring programs (both with and without LD/ADHD), which are generally reported to be
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small to medium for self-esteem and psychological outcomes (Ahrens et al., 2010; Eby et al.,
2008). The changes in self-esteem and depression were related to mentee-perceived mentorship
quality, and appeared to be significant regardless of gender, age, family affluence, and
relationship with parents. The present study has implications for educators, parents, and
clinicians in.eensidering the emotional sequelae of youth with LD, ADHD, and other related
neurodevelopmental disorders. Given the observed consequences such as suicide, mental health
disorderS; 6t poor functioning in adulthood if left unaddressed, interventions to address the
socio-emotional'side of LD/ADHD should be a focus of research and practice. Our results
suggest near-peer mentoring is one promising intervention to address this need, and that socio-
emotional yariables are malleable to positive change in socially supportive contexts for youth

with LD/ADHD:
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Mentored Control-NM Control-TD Test of group
(n=99) (n=51) (n=84) differences
Age in years (M, SD) 11.97 (1.25) 12.06 (1.86) 11.52 (1.87) p=-099
Biological sex (% male) 59.6% 54.9% 53.6% p=.694
Race (% nonwhite) 52.5% 35.3% 39.3% p=.073
Family Affluence Scale (0-8) 6.12 (1.81) 5.86 (1.61) 7.52 (0.81) p<.005
# of Extracurricular Activities (M, SD) 2.08 (1.22) 1.84 (1.42) 1.88 (0.92) =380
Counseling Services (% receiving) 10.1% 17.6% 6.0% p=.09%4

Table 1. Comparison of participant groups on demographic measures, extracurricular activities, and counseling

Mentored Control-NM Test of group
(n=99) (n=51) differences

ADHD only 21 (21.2%) 9 (17.6%) p=.605

LD only 39 (39.4%) 25 (49.0%) p=259
RD 29 15
MD 1 0
WD 0 1
Multiple LD 9 9

ADHD + LD 29 (29.3%) 12 (23.5%) p=453
ADHD + RD 19 8
ADHD + MD 0 0
ADHD + WD 0 0
ADHD+ Multiple LD 10 4

Prefer Not to Disclose 10 (10.1%) 5(9.8%) p=954

RD=readingrdisorder, MD=mathematics disorder, WD=writing disorder
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Table 2. Count
and frequency of
diagnoses for
Mentored and
Control-NM
groups (all
youth with
LD/ADHD).
Note.
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Table 3. Baseling comparison of scores based on LD/ADHD diagnosis, with tests of group differences controlling

for family affluence.

LD/ADHD
Non-LD/ADHD Test of group
(Mentored + Control- i
(Control-TD) differences
NM)
Anxiety 53 (11.76) 50 (8.52) p=226
Depression 51 (11.08) 46 (7.12) p=.029
Interpersonal Relations 47 (11.34) 56 (4.87) p<.005
Self-Esteem 50 (11.47) 50 (8.30) p=.856

Table 4.
Effect size (d)
of the
mentoring
intervention
on changes in
outcomes of

interest

(anxiety, depression, interpersonal relations, self-esteem) for the Mentored group, compared separately to the
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Control-NM and Control-TD groups. Effect size is calculated as mean pre-post change in the Mentored group minus

Effect Size
Effect Size Compared to Compared to
Control-NM Group (d) Control-TD Group
(d)

Anxiety .02 -.14
Depression S 75HEE -.38%*
InterpersonalRelations A44%* .32
Self-Esteem BTHFH 25

wk=p< 0], #**=p< 005
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