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Abstract

Objective: ADHD appears to increase risk for both depression and suicidal ideation, while ADHD and depression
are also associated with emotion regulation deficits. Thus, we evaluated the degree to which depression mediated the
association between ADHD and suicidal ideation, as well as the degree to which emotion regulation deficits moderated
the association ADHD shared with depression and suicidal ideation in a nonclinical sample. Method: Participants were
undergraduate psychology students (N = 627; age: M = 20.23, SD = 1.40; 60% female; 47% European American) who
completed an online assessment. Results: Results indicated that ADHD indirectly increased suicidal ideation through
depression. Emotion regulation deficits of accepting negative emotions, emotional awareness, and goal-oriented behavior
moderated the indirect effect of ADHD on suicidal ideation. Conclusion: Depression appears to play an important
mediating role in suicidal ideation for college students with ADHD, and specific emotion regulation deficits appear to

amplify the effects of ADHD on depression and suicidal ideation. (J. of Att. Dis. 2015; 19(8) 703-714)
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As the second leading cause of death among individuals
aged 18 to 25 years (Centers for Disease Control and
Prevention, 2011), suicide represents a significant public
health problem. In a national survey, 6.4% of college stu-
dents reported past year suicidal ideation (SI; American
College Health Association [ACHA], 2009), a strong pre-
dictor of attempt (Borges et al., 2010). Although Major
Depressive Disorder (MDD) symptoms predict SI
(Cavanagh, Carson, Sharpe, & Lawrie, 2003), impulsive
disorders, (e.g., ADHD) not only increase SI risk (Chronis-
Tuscano et al., 2010), but also more strongly predict pro-
gression from ideation to attempt than depression (Nock
etal., 2013).

Given that ADHD increases risk for depressive symp-
toms (Angold, Costello, & Erkanli, 1999; Chronis-Tuscano
et al., 2010) and the strong link between depression and SI,
depressive symptoms may mediate the link between ADHD
and SI. Little research explains why ADHD increases risk
for SI, demonstrating the need to evaluate possible mecha-
nisms. Emotion regulation (ER) deficits are frequently
associated with negative emotionality for those with ADHD
(Marx et al., 2011), suggesting that ER deficits may amplify
risk for depressive symptoms and SI for college students
with ADHD symptoms (Seymour et al., 2011). Thus, we
evaluated the mediating role of depressive symptoms in the

link between ADHD and SI and the extent to which ER
moderates these associations.

ADHD, Depression, and Suicide Risk

Although research suggests that ADHD may increase risk
of SI (Hinshaw et al., 2012; James, Lai, & Dahl, 2004), little
research has evaluated potential mechanisms. In a meta-
analysis on the link between ADHD and suicide, individu-
als with ADHD displayed 2.91 times the risk of attempting
suicide than controls (James et al., 2004). Individuals with
a childhood ADHD diagnosis were almost twice as likely to
consider suicide and 7 times as likely to attempt suicide in
high school compared with those without ADHD in a longi-
tudinal follow-up study (Barkley & Fischer, 2005). By
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young adulthood, those with a previous ADHD diagnosis
were still 2.6 times more likely to have considered suicide
than controls.

Depressive symptoms, which are frequently associated
with suicidal behavior, may underlie the link between sui-
cide risk and ADHD. However, results regarding the link
between ADHD and depressive symptoms have yielded
both positive (Biederman, Petty, Evans, Small, & Faraone,
2010; Chronis-Tuscano et al., 2010) and negative findings
(Hinshaw et al., 2012), and only one study has explored the
relation among ADHD, depression, and suicide risk. In that
longitudinal study, Barkley and Fischer (2005) found that
children who had both a childhood diagnosis of ADHD and
considered suicide in high school were much more likely to
have MDD (49%), compared with children with a child-
hood diagnosis of ADHD and no SI (10%). Results also
extended to SI in young adulthood (63% vs. 15%). These
results suggest that depressive symptoms may mediate the
link between ADHD and SI. Identifying mediating factors
for SI in individuals with ADHD may help develop effec-
tive prevention strategies to reduce negative outcomes for
this population.

ER Deficits: Moderator of Suicide Risk
for ADHD and Depressive Symptoms

ER occurs in the context of emotion; emotion occurs in a
situation, directs attention, derives meaning, and influences
a multi-system response (Gross & Thompson, 2010). Thus,
ER is defined herein as internal and external strategies that
modulate the magnitude and/or type of emotion experi-
enced. These strategies include attention to and appraisal of
emotion, the clarity of that appraisal, the quantity and qual-
ity of coping strategies, and employing these strategies to
achieve a goal. Although distinct from ER, emotional reac-
tivity—the sensitivity, intensity, and persistence of an emo-
tion—may predispose individuals to ER deficits (Nock,
Wedig, Holmberg, & Hooley, 2008). Given that suicidal
behaviors may represent an attempt to cope with emotional
distress for which adaptive coping strategies are inaccessi-
ble (Baumeister, 1990), reactivity and deficits regulating
emotions may link ADHD and depressive symptoms to SI.
While the literature is sparse, evidence suggests that dif-
ficulty coping with negative emotions significantly contrib-
utes to the link between ADHD and depression. Individuals
with ADHD experience more distress from negative emo-
tions and behave more impulsively when distressed.
Barkley and Fischer (2010) found that young adults with
persistent ADHD were more likely to report being impa-
tient, quick tempered, frustrated, and emotionally over-
reactive than controls. The few studies that have evaluated
ER deficits for adults with ADHD also indicate that ADHD
is associated with less effective management of emotional
distress (Marx et al., 2011), difficulties with identifying and

accepting emotions, as well as difficulties acting with self-
control (Edel et al., 2010). Negative emotionality has medi-
ated the link between ADHD symptoms and the urge to act
impulsively when distressed (i.¢., negative urgency) for col-
lege students (Mitchell, Robertson, Anastopolous, Nelson-
Gray, & Kollins, 2012). Thus, ADHD has been linked with
decreased capacity to regulate emotions in young adult-
hood, which has implications for suicidal thoughts and
behaviors.

ER deficits are also associated with depressive symptoms
and SI. In an adolescent sample, depression and SI were
linked to deficits in accepting negative emotions, identifying
emotions (i.e., emotional clarity), being goal-oriented, and
being impulsive when distressed (Weinberg & Klonsky,
2009). Rajappa, Gallagher, and Miranda (2012) also found
that not accepting negative emotions was associated with
previous suicide attempts in college students. Among ado-
lescents, deficits in emotional clarity partially mediated the
link between depression and SI (Jacobson, Marrocco,
Kleinman, & Gould, 2011). Understanding how ER, depres-
sion, and SI are related can guide risk assessments and treat-
ment targets for college students with ADHD.

The Current Study: Research
Questions

Research shows that ADHD confers increased risk for
depression and suicide attempt. However, less research has
evaluated links between ADHD and SI or ADHD, depres-
sion, and SI. We sought to fill this gap by examining the
degree to which depression mediated the association
between ADHD and SI. As ER deficits are associated with
ADHD, depressive symptoms, and SI, we examined the
degree to which ER deficits magnified risk for depression
and SI for those with ADHD as well as the indirect effect of
ADHD on ideation through depression. Given previous
research, we predicted that depressive symptoms mediated
the link between ADHD and SI and that ER deficits ampli-
fied the risk for both depression and SI for those with
ADHD.

Method

Participants and Procedure

Participants were 627 college students ages 18 to 25 years
(M=20.23, SD = 1.40; 60% female) enrolled at a large, pub-
lic, Southeastern university. Many students were in their first
year in school (43%). Nearly half (47%) identified as
European American, 12% as African American, 3% as Asian,
and 3% as Latino. About 4% did not specify race/ethnicity;
31% identified as multi-racial. Moreover, 14% of partici-
pants had a childhood household income of <US$40,000/
year, compared with 48% of participants with a childhood
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household income of >US$100,000/year. About 41% of ey
L. epressive
mothers of participants had taken some college courses. ADHD V pepreshe
Recruited via announcements in undergraduate psychology Diagnosis b path
courses, participants completed an online survey in one sit- a_patly ¢’,path
ting. Items with similar content showed no significant incon- Emotion o pat el
sistencies when compared. Participants received extra course Regulation 15 "patl ¢’;path
credit; the university Institutional Review Board approved all =
procedures' Diagnosis x
Emotion
Regulation
Measures

The Current Symptoms Scale—Self-Report Form (CSS). The 36
self-reported items on the CSS (Barkley, Murphy, & Fischer,
2008) have a 4-point scale (0 = never or rarely to 3 = very
often) and correspond to the Diagnostic and Statistical Man-
ual of Mental Disorders (4th ed., text rev.; DSM-IV-TR,
American Psychiatric Association [APA], 2000) criteria for
ADHD. Eighteen items asked about current symptoms, and
eighteen items assessed childhood symptoms. Validity con-
cerns about retrospective self-report (Mannuzza, 1993) led
us to use only current symptoms. Items were summed for a
total scale score, given the multicollinearity between inat-
tention and hyperactivity (» = .78, p < .05). Reliability for
this sample was strong (a = .92). Self-report is correlated
with parent and spousal report (Barkley et al., 2008). The
CSS is often used to identify diagnostic levels of ADHD
symptoms in research and clinical practice (e.g., Covey,
Manubay, Jiang, Nortick, & Palumbo, 2008).

Research with a normative sample indicates that a CSS
total score > 27.8 is the clinical cutoff for ADHD for those
17 to 29 years old (Barkley et al., 2008). Analyses included
ADHD as a dichotomous variable with 0 for symptoms
below the diagnostic cutoff and 1 for those above the cutoff,
who are referred to as having ADHD in this study. Childhood
and current ADHD symptoms were highly correlated (» =
.63, p <.001); rates of diagnosis were comparable between
childhood and current ADHD symptoms.

Emotion Regulation Difficulties Scale (DERS). The 36 items
assessed emotion regulation across six domains: non-accep-
tance of negative emotions (6 items; o = .90; e.g., “When
I’'m upset, I become angry with myself for feeling that
way”’), inability to engage in goal-directed behaviors when
distressed (5 items; o = .87; e.g., “When I’m upset, I have
difficulty focusing on other things”), difficulties controlling
impulsive behaviors when distressed (6 items; o = .85; e.g.,
“When I’m upset, [ become out of control”), limited access
to effective ER strategies (8 items; o =.90; e.g., “When I’m
upset, I believe that there is nothing I can do to make myself
feel better”), lack of emotional awareness (6 items; o = .84;
e.g., “When I’m upset, I acknowledge my emotions™), and
lack of emotional clarity (5 items; o = .83; e.g., “I have dif-
ficulty making sense out of my feelings”). The response

Figure |. Conceptual moderated mediation model.

scale had five options from almost never to almost always.
The DERS has acceptable validity (Gratz & Roemer, 2004).

Brief Symptoms Inventory (BSI). The 53 self-reported items
on the BSI (Derogatis & Coons, 1993) measure constructs
related to psychological adjustment using a 5-point scale (1
= almost never to 5 = almost always). Analyses included
only the depressive symptoms subscale (6 items), which
includes one item that assesses SI. We excluded that item to
reduce collinearity between depressive symptoms and SI.
Reliability for this scale without the SI item was strong (o =
.89) with responses ranging from 6 to 29. The depression
subscale has strong construct validity (Schwannauer &
Chetwynd, 2007) and discriminates between those with and
without MDD (Johnson, Chipp, Brems, & Neal, 2008).

SI was assessed on the BSI with one question (“How
often do you have thoughts of ending your life?”’). The item
displayed significant positive skew and responses ranged
from 1 to 4. Thus, we recoded the item so that responses of
“sometimes” or above were rated as a 1 (“yes”) and a
response of “almost never” was coded as 0 (“no”

Analytic Procedures

Model description. Mplus v.7.1 (Muthén & Muthén, 2010)
was used for mediation analyses; SPSS v.19 (IBM Com-
pany, 2010) was used for remaining analyses. We estimated
a moderated mediation model to test the degree to which
depressive symptoms mediated the associations among
ADHD diagnosis and SI and the degree to which ER mod-
erated the association ADHD diagnosis had with depressive
symptoms and SI, including the indirect and direct effect of
ADHD diagnosis on SI (see Figure 1). Using path analysis
in a structure equation model framework, multiple regres-
sion analyses were simultaneously generated for all paths of
the mediation model. Analyses evaluated the effects of
ADHD diagnosis, ER, and their interaction on depressive
symptoms (path a), the effect of depressive symptoms on SI
(path b), and the direct effects of ADHD diagnosis, ER, and
their interaction on SI (path ¢’). The effect of ADHD
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Table I. Descriptive Statistics and Correlations Among Continuous Variables.

| 2 3 4 5 6 7 8 9
|. Depressive symptoms |
2. Non-acceptance 559+ |
3. Goal-directed behavior 379%F 429+ |
4. Awareness 286+ 255%* .068 I
5. Emotional clarity A8 472+ 320%* 572 I
6. Strategies 662+ 648+ .590%* .286** 530%* I
7. Emotional impulsiveness 5 15%k 509+ 493%* .303%* .507%* J23%k I
8. Mother’s education .085%* .046 -.025 .010 .033 .047 .055 I
9. Household income -.081* .044 -.020 .010 -.004 -.077 -.022 =314 |
M 9.69 2.06 2.82 2.39 2.17 1.97 1.83 5.21 243
SD 4.27 .89 .95 .86 .78 .83 .76 2.14 1.09
Skew 1.57 1.06 .53 73 1.00 I.15 1.26 .67 -22
Kurtosis 2.07 .89 -.30 .33 .50 1.08 1.34 .52 -1.08

Note. N = 654; for variable response scales, see the “Method” section.
*p <.05. ¥p < .0l.

diagnosis was first evaluated without ER constructs
included in the mediation model. Given the strong associa-
tion among ER subscales, the moderation of ER subscales
was considered in independent models for a total of seven
models. To aid interpretation and reduce multicollinearity,
all variables were mean centered (Cohen, Cohen, West, &
Aiken, 2003).

The model was tested using weighted least squares,
means and variance adjusted chi-square (WLSMV) estima-
tion, which provides robust estimation of standard errors for
path coefficients using a probit link when the outcome vari-
able is discrete (Asparouhov, 2005). Coefficients where SI
was the outcome (path b and the indirect and direct effects)
were probit regression estimates. Probit estimates represent
the amount of z-score change in the outcome for every one
unit change in the predictor. The indirect effect represents
the product of @ and b paths. Because the indirect effect (ab)
isnot likely to come from a normal distribution (MacKinnon,
2008), significance of the indirect effect was tested with
bootstrapping using 5,000 generated samples, where 95%
confidence intervals represented the range of the point esti-
mates (Preacher & Hayes, 2008). Confidence intervals that
do not include zero denote a significant indirect effect.
Models were fully saturated, so fit statistics were not
applicable.

Significant mediation would be indicated if the indirect
effect of ADHD, ER, or the interaction of ADHD and ER
reached statistical significance where bootstrapped confi-
dence intervals did not include zero. Moderated mediation
would be indicated only if the bootstrapped confidence inter-
vals for the interaction of ADHD and ER did not include zero.
This model also assessed the possibility that ER constructs
may moderate the effect of ADHD diagnosis on depression
symptoms (avz path) and on SI (¢ ' path or direct effect).

Covariates. Covariates were selected based on research
demonstrating their association with the mediator and out-
come variables and based on associations among variables
in these data. Covariates were participant sex (0 = “male”;
1 = “female”), race/ethnicity (0 = “European American”; 1
= “non—European American”), mother’s education, and
household income.

Missing data. Only 4.4% of data were missing, which cor-
responded to 29 participants who chose not to disclose their
race/ethnicity. Variables included in the study were not sig-
nificantly different based on missingness, demonstrating
that missing data were sufficiently missing at random
(MAR). Missing data were managed in Mplus v.7.1 (Muthén
& Muthén, 2010) with full information maximum likeli-
hood (FIML), which generates accurate parameter esti-
mates and standard errors when data are MAR.

Results

Descriptive Statistics

Descriptive statistics and correlations were assessed for con-
tinuous variables (see Table 1). Sixty-one participants (9.3%)
had ADHD symptoms above the clinical cut-point, which is
higher than prevalence rates of ADHD found in other studies
with college students (2%-8%; see DuPaul, Weyandt, O’Dell,
& Varejao, 2009). About 12% of participants reported think-
ing about ending their life “‘sometimes” or more often, which
corresponds to prevalence rates of college student SI in other
studies (12%; Wilcox et al., 2010). Although depressive
symptoms and Emotional Impulsiveness were positively
skewed, results did not differ in statistical significance or
effect size based on log-transformed depressive symptoms
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Table 2. Indirect and Total Effects of ADHD and Emotion Regulation on Suicidal Ideation.

ADHD diagnosis Emotion regulation construct ADHD x Emotion regulation construct

Probit B Probit 3 LCL UCL PM Probit B Probit 3 LCL UCL PM Probit B Probit LCL UCL

ADHD diagnosis

Indirect effect  .216* 212 .148 275 .548

Total effect 394% 386 114 566 —
Non-acceptance

Indirect effect  .081* .08 .023 .140 310 .325% .28l 248 416 .769 210% .062 031 415

Total effect 261% 256 .046 468 —  423* 366 292 553 — .078 .023 -.321 457
Emotional awareness

Indirect effect 195* 191 118 268 491 .128*  .104 .060 .198 .424 -.298%* -.082 -.534 -.079

Total effect 397% 389 51 602 —  302% 246 136 472 — -.824% -.227 -1.701 -.296
Goal-directed behavior

Indirect effect  .119% 117  .038 .198 .320 .231*  .064 .158 309 — A24* 117 .164 676

Total effect 372% 365 .134 609 —  .069 213 -.099 222 — .008 .002 -.545 493
Emotional clarity

Indirect effect  .090*  .088 .026 .159 369 .313* 233 233 406 .651 124 .034 -.089 .340

Total effect 244% 240 .022 464 —  481* 358 289 .657 — .056 0I5 -.375 408
Strategies

Indirect effect  .035 .034 -.032 .095 .154 465%*  .369 .363 .578 .90I 116 .036 -.040 275

Total effect 228 224 -.003 446 — 516 410 368 671 — -.047 -.014 -414 262
Emotional impulsiveness

Indirect effect  .087 .085 -.016 .171 307 .346*  .253 251 455 .754 -.024 -.008 -.330 .I85

Total effect .283* 277  .003 549 —  459% 335 264 667 — -.287 -.092 -.997 .057

Note. B = unstandardized probit coefficients; 3 = standardized probit coefficients. LCL and UCL were calculated with 5,000 bootstrapped samples
(MacKinnon, 2008). Proportion mediated was calculated by dividing the indirect effect by the total effect. When indirect and direct effects have oppo-
site signs, proportion mediated cannot be calculated for total effects. LCL = lower confidence limits; UCL = upper confidence limits; PM = proportion

mediated.

*Indicates indirect and direct effects with LCL and UCL that do not include zero, indicating statistically significant effects.

and Emotional Impulsiveness; thus, we chose to report results
with non-transformed variables.

SI occurred more frequently for participants with clini-
cal levels of ADHD symptoms. Twenty participants with
ADHD reported SI (32.3%), compared with 62 participants
without ADHD (10.5%). Those with ADHD were 3.08
times more likely to report SI than those without ADHD (7
= 24.29, p < .001). Men were 1.89 times more likely to
report SI than women, with 18.7% of men reporting SI,
compared with 9.9% of women (x> = 9.79, p < .002). Rates
of ADHD diagnosis and SI did not differ according to
household income or maternal education. t-test analyses
indicated that those with ADHD symptoms and those who
reported SI had significantly higher scores on ER constructs
and depressive symptoms.

Depressive symptoms were positively associated with
ER constructs with effect sizes ranging from small to
large. All associations among ER constructs were signifi-
cant and positive with effect sizes ranging from very small
to large. The wide range of effect sizes for the association
of ER constructs with depressive symptoms suggests that
ER constructs may play different roles in the links between
ADHD and SI as well as depression and SI. Thus,

evaluating the role of each ER construct rather than the
total score may provide meaningful findings. Furthermore,
the significant collinearity among ER constructs supports
evaluating the moderating effect of ER subscales in inde-
pendent models.

Mediation Results

ADHD diagnosis. A mediation model with ADHD diagnosis
and no ER constructs was evaluated to identify the indepen-
dent effect of ADHD diagnosis in the model. Depressive
symptoms significantly mediated the link between ADHD
and SI (see Table 2), as indicated by confidence intervals
that did not include zero. The direct and total effects of
ADHD on SI were both positive and significant as was the
association between ADHD and depressive symptoms (see
Tables 3 and 2, respectively). The total effect represents the
combined effect of the indirect and direct effect of ADHD
on SI. The probit threshold or intercept for SI of 1.178 (see
Table 3) can be interpreted as a z-score value and trans-
formed into a probability, which in this case represents the
probability of SI when all parameters are at their mean (p =
.881). Using probit values for the direct effect and indirect
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Table 3. Path Coefficients for Mediation Models.

Path a: Depressive symptoms Path ¢ Ideation
B B SE LCL UCL ProbitB p Probitp SE LCL UCL
Model I: ADHD diagnosis
ADHD diagnosis 4617 349 257 930 1.953 .178* 174 090 -.007  .347
Path b: Depressive symptoms — — — — — .148%* .608 .013 124 174
Ideation threshold I.178* 881 1.143 .058 1.079 1.307
Model Il: Non-Acceptance
ADHD diagnosis .586** 140 .220 .160 1.028 .180 A77 098 -014 365
Non-Acceptance 2.345% 493 212 1.938 2.768 .098 .085 .063 -.027 218
ADHD x Non-Acceptance 1.519% .108 .677 230 289 -.I133 -.039 .192 -522 23]
Path b: Depressive symptoms — — — — — L 139%¢ 569 014 114  .167
Ideation Threshold — — — — — [.173% 879 1.138 .059 1.073 1.306
Model lll: Emotional awareness
ADHD diagnosis 1.432% 342 307 804 2019 202 .198 110 -.034  .400
Emotional awareness J935% 186 237 459  1.377 175% 142 074 035 322
ADHD x Emotional awareness -2.182* -.146 856 -3.944 -576 -.526 -.145 312 -1308 -.05I
Path b: Depressive symptoms — — — — — 136%* 560 .013 12163
Ideation threshold — — — — — I.148% 873 |.114 .058 1.048 1.278
Model IV: Goal-directed behavior
ADHD diagnosis J733% 175 265 2219 1.250 .253* 248 .103 .059 459
Goal-directed behavior 1.420% 319 .207 1.010 1.824 -.162% -.150 .068 -299 -.033
ADHD x Goal-directed behavior 2.607% 175 758 1.035 4.010 -4l6* =115 209 -870 -.043
Path b: Depressive symptoms — — — — — 163%* 668 .012 .140 .188
Ideation threshold — — — — — I.58% 943 1.123 .058 1.059 1.287
Model V: Emotional clarity
ADHD diagnosis 6617 158 256 .184 1.182 .155 51 104 -.047 355
Emotional clarity 2.3001% 417 243 1.829 2.782 .168 125 .090 -.015 .337
ADHD x Emotional clarity 914 060 777 -.675 2480 -.069 -018 174 -44I 242
Path b: Depressive Symptoms — — — — — 1367 559 013 112 .163
Ideation threshold — — — — — 1.173* 879 1.138 .059 1.074 1.306
Model VI: Strategies
ADHD diagnosis 245 059 229 -219 679 193 .189 .103 -.011I .184
Strategies 3.246 627*% 222 2811 3.677 .052 .041 .082 ~-.111 212
ADHD x Strategies 8l .061 540 -281 1831 -.163 -.051 .187 -553 .39
Path b: Depressive symptoms — — — — — 143 .588 .014 118 A71
Ideation threshold — — — — — I.168% 877 1.133 .059 1.067 1.299
Model VII: Emotional impulsiveness
ADHD diagnosis 615 147 345  -.110 1.26l 197 193 013 -.032 433
Emotional impulsiveness 2459+ 437 287 1.916 5.047 113 .082 .118 -065 .299
ADHD x Emotional impulsiveness =173  -013 .767 -1.787 1257 -1263 -.084 092 -.680 .062
Path b: Depressive symptoms — — — — — 415 578 190 116  .167
Ideation threshold — — — — — 1.159% 876 1.124 .060 1.053 1.290

Note. SEs apply to the unstandardized coefficients. LCL and UCL were calculated with bootstrapping (MacKinnon, 2008). The ¢’ path is the direct
effect. The threshold or intercept can be interpreted as a z-score for risk of ideation when all independent variables are at zero. This value can be
transformed into a probability score based on the z-score. Probit coefficients represent the z-score change in the threshold for one unit change in the
predictor. The threshold can also be used to interpret the indirect and total effects. B = unstandardized probit coefficients and § = standardized probit
coefficients.; SE = Standard Error; LCL = lower confidence limits; UCL = upper confidence limits.

*p <.05. ¥p < .0l.

effect, ADHD directly increases risk for SI above the We then evaluated the role of ER by including in sepa-
threshold value by .178 z-score units and indirectly by .216 rate models each ER construct as a moderator of the link
Z-SCOre units. between ADHD and SI as well as ADHD and depressive
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symptoms. Results demonstrated that depressive symptoms
mediated the association between ADHD and SI in all mod-
els except for models including Strategies and Emotional
Impulsiveness as moderators (see Table 2). Strategies and
Emotional Impulsiveness were strongly related to depres-
sive symptoms allowing for little additional variance to be
accounted for by other variables. The direct effect of ADHD
on SI (¢’ path) was positive and significant only in the
model with Goal-Directed Behavior (see Table 3). The total
effect of ADHD was similarly positive and statistically sig-
nificant for all models except for the model with Strategies
(Table 2).

Non-Acceptance. ADHD interacted with Non-Acceptance to
indirectly affect SI (see Table 2), where confidence inter-
vals did not include zero. The direct and total effects of the
interaction term were not significant (Tables 3 and 2,
respectively). The interaction of Non-Acceptance and
ADHD was significantly associated with increased depres-
sive symptoms, which significantly increased the risk of SI.
According to simple slope evaluation, problems with
accepting negative emotions were higher at diagnostic lev-
els of ADHD symptoms, which corresponded to increased
depressive symptoms and indirectly increased risk for SI
(see Table 4; Figure 2). Interpreting the probit threshold
(intercept) for SI of 1.173 (see Table 3) as a z-score indi-
cates that the probability of SI when all parameters are at
their mean was .879. Simple slope results indicated that at
diagnostic levels of ADHD, one unit increase in problems
with Non-Acceptance indirectly increased risk for SI by
.269 z-score units above the SI threshold.

Independent of ADHD, the indirect and total effects of
Non-Acceptance on SI were positive and significant. Every
one unit increase in Non-Acceptance indirectly increased
the risk of SI by .325 z-score units above the SI threshold
through the effects of depressive symptoms. The positive
association between Non-Acceptance and depression indi-
cated that, independent of ADHD, depressive symptoms
increased as problems accepting negative emotions
increased.

Emotional Awareness. ADHD interacted with Emotional
Awareness to indirectly affect SI (see Table 2), indicated by
bootstrapped confidence intervals not including zero. Eval-
uating the simple slopes (see Table 4) indicated that partici-
pants with ADHD and fewer problems being aware of
negative emotions (i.e., low Emotional Awareness deficits)
had the highest depressive symptoms; but, for participants
without ADHD, problems with emotional awareness (i.e.,
high Emotional Awareness deficits) were associated with
increased depressive symptoms (see Figure 2). For partici-
pants with ADHD, each unit increase in Emotion Aware-
ness indirectly increased the risk for SI by .183 z-score units
above the threshold for SI (probit B = 1.148).

Emotional Awareness demonstrated significant and posi-
tive indirect and direct effects on SI and a significant and
positive association with depressive symptoms independent
of ADHD. The main effect of Emotional Awareness indi-
cated that depressive symptoms increased when difficulty
being aware of negative emotions increased, which indi-
rectly increased risk for SI by .128 z-score units above the
SI threshold of 1.148. Similarly, increases in Emotional
Awareness directly corresponded to a .175 z-score unit
increase above the SI threshold.

Goal-Directed Behavior. ADHD interacted with Goal-Directed
Behavior to indirectly and directly affect SI (see Tables 2 and
3). The interaction was significantly associated with increasing
depressive symptoms, which significantly increased the risk of
SI (see Table 3). For participants with ADHD, difficulty being
goal-oriented when distressed (i.e., higher Goal-Directed
Behavior deficits) was associated with increased depressive
symptoms, which indirectly increased risk for SI by .521
z-score units above the SI threshold (probit B = 1.58; see Table
4 and Figure 2). However, the direct effect of the interaction
had the opposite effect. When ADHD was not present, fewer
problems with being goal-oriented when distressed (i.e., low
Goal-Directed Behavior deficits) was associated with risk for
SI (see Figure 3). That is, problems engaging in goal-directed
behavior for those without ADHD directly decreased risk for
SI by .140 z-score units below the SI threshold.

The indirect effect of Goal-Directed Behavior on SI
independent of ADHD was also positive, but the direct
effect was negative. Depressive symptoms increased as dif-
ficulty engaging in goal-directed behavior increased, which
led to increased SI risk, but difficulty with goal-directed
behavior decreased SI risk by .162 z-score units below the
SI threshold.

Emotional clarity. Only the indirect and total effects of Emo-
tional Clarity on SI were positive and significant (see Table 2).
As problems with Emotional Clarity increased, depressive
symptoms increased. Thus, Emotional Clarity indirectly
increased risk for SI .313 z-score units above the SI threshold
(probit B =1.173).

Strategies. The indirect and total effects of Strategies on SI
were significant (Table 2). As problems creating strategies
to cope with distress increased, depressive symptoms
increased. As a result, Strategies increased SI risk .465
z-score units above the SI threshold (probit B =1.168).

Emotional impulsiveness. Only the indirect and total effects
of Emotional Impulsiveness on SI were significant (see
Table 2). As problems being impulsive when distressed
increased, depressive symptoms increased. Thus, Emo-
tional Impulsiveness indirectly increased risk for SI .465
z-score units above the SI threshold (probit B =1.159).
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Table 4. Simple Effects for the Interactions of ADHD and Emotion Regulation.

B SE Probit B SE Probit B SE z-score p value
Path a: Path b: Indirect effect (Path ab):
ADHD x Non-Acceptance to depressive Depressive symptoms to ADHD x Non-acceptance
symptoms ideation
High ADHD 1.935 .088 139 .0I5 269 017 16.026 <.00l
Low ADHD -.763 .008 139 0I5 -.106 .029 -3.651 <.001
Path a: Path b: Indirect effect (Path ab):
ADHD x Emotional awareness to Depressive symptoms to ADHD x emotional awareness
depressive symptoms ideation
High ADHD 1.345 .145 .136 013 .183 .026 6.953 <.001
Low ADHD -2.561 .044 .136 013 -.348 .034 -10.297 <.001
Path a: Path b: Indirect effect (Path ab):
ADHD x Goal-directed behavior to Depressive symptoms to ADHD x Goal-directed behavior
depressive symptoms ideation
High ADHD 3.194 A .163 012 521 .027 18.942 <.001
Low ADHD -1.728 .030 .163 012 -.282 .039 -7.291 <.001
Direct effect (Path ¢):
ADHD x Goal-directed behavior
High ADHD - - - - -.140 0I5 -9.330 <.001
Low ADHD - - - - .646 .006 103.413 <.001

Note. B = unstandardized coefficients; Standard error for simple effects of the indirect effect used the following equation: V (b* x s, 2+ a* x s, %). High
ADHD: ADHD symptoms above the diagnostic cutoff; Low ADHD: ADHD symptoms below the diagnostic cutoff. See Figures |- 3fora V|sua| repre-
sentation of the interaction of ADHD and ER subscales on depressive symptoms and ideation. SE = Standard Error; ER = emotion regulation.

Effect size. According to MacKinnon (2008), the proportion
mediated indicates how the size of the indirect effect com-
pares to the total effect and is calculated by dividing the
indirect effect by the total effect. Given that the proportion
mediated is not necessarily bounded by zero, caution is sug-
gested in interpreting it as a strict proportion ranging from 0
to 1.0 (Preacher & Kelley, 2011). The proportion that
depressive symptoms mediated of the association between
ADHD and SI ranged from .154 to .491 (M = .332, SD =
.101) across models. These results indicate that on average
depressive symptoms mediated approximately 33.2% of the
variance in the total effect of ADHD on risk for SI. Depres-
sive symptoms mediated 76.9% of the association between
Non-Acceptance and SI, 42.4% of the association between
Emotional Awareness and SI, 65.1% of the association
between Emotional Clarity and SI, 90.1% of the association
between Strategies and SI, and 75.4% of the association
between Emotional Impulsiveness and SI. Given the nega-
tive direct effects and positive indirect effect, it was not
possible to calculate the proportion mediated for Goal-
Directed Behavior. Standardized regression coefficients can
also serve as effect sizes for path coefficients and indicate
change in the outcome variable for every one standard
deviation change in the predictor (MacKinnon, 2008; see
Tables 2 and 3).

Additional analyses. To evaluate the assumption of mediation
that the mediator is not better characterized as a moderator
(VanderWeele & Vansteelandt, 2010), we analyzed alternate

models that included the interaction of ER and depressive
symptoms as well as ADHD and depressive symptoms for
each ER subscale. Depressive symptoms did not function as
a significant moderator of the link between ADHD and SI or
any of the ER subscales and SI. Thus, we reported models
without the interaction between independent variables and
the mediator.

Discussion

The goals of this study were twofold. First, we evaluated
the mediating role of depressive symptoms in the associa-
tion between ADHD and SI. Second, we identified the
degree to which ER moderated the association between
ADHD and depressive symptoms as well as the direct and
indirect effect of ADHD on SI. A unique contribution of this
study is its evaluation of the role of both depression and ER
in the association between ADHD and SI. ADHD diagnosis
has been associated with suicide attempts (e.g., Chronis-
Tuscano et al., 2010) and to a lesser extent, SI (Barkley &
Fischer, 2005). Our findings suggest that depressive symp-
toms may be a possible mechanism for the association
between ADHD and SI. Although SI is a Diagnostic and
Statistical Manual of Mental Disorders (4th ed.; DSM-1V
APA, 1994) criterion for MDD, and depression increases
the risk for SI (Nock et al., 2013), many individuals who
think about suicide do not endorse depressive symptoms
(Borges et al., 2010), and are not depressed at the time of
their death by suicide (Arsenault-Lapierre, Kim, & Turecki,
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Figure 2. Interactions of emotion regulation constructs and ADHD predicting depressive symptoms.

2004). Thus, results suggest that depression in the context
of ADHD may place individuals at particularly high risk for
SI. Further work can evaluate whether findings extend to
suicide attempts, death, and non-suicidal self-injury for
those with ADHD.

Deficits in ER were directly related to change in SI, indi-
rectly increased risk for SI through depressive symptoms,
and moderated the indirect effect of ADHD on SI through
depressive symptoms. Taken together, findings highlight
the unique function of ER in ADHD, depression, and sui-
cide risk. Because ER strategies can be learned, findings

draw attention to potential avenues and modifiable risk fac-
tors for intervention.

One of the most surprising findings was the moderating
role of goal-directed behavior in ADHD, depression, and SI.
For individuals with ADHD, difficulty engaging in goal-
directed behavior when distressed was associated with
increased depression, which was then associated with
increased SI. It is possible that difficulties engaging in goal-
directed behavior can lead to increased frustration and/or
negative self-cognitions, which are then associated with
depressive symptoms (Mitchell, Benson, Knouse, Kimbrel,
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Figure 3. Interaction of lack of Goal-Directed Behavior and
ADHD predicting suicidal ideation.

& Anastopolous, 2013). However, goal-oriented behavior
moderated the direct effect of ADHD on SI, indicating that
when those with ADHD experience more difficulty with
goal-directed behavior, risk for SI decreases. Together, these
findings suggest that in the context of depressive symptoms,
difficulty with goal-directed behavior may increase SI risk.
However, independent of depressive symptoms, problems
with goal-directed behavior may be protective for individu-
als with ADHD in the context of SI. In general, individuals
with ADHD have difficulty persisting with tasks when upset
(Walcott & Landau, 2004), which has negative outcomes for
schoolwork and coping strategies. However, struggling to
persist when upset could be protective for SI, above and
beyond the influence of depression on SI.

ADHD also interacted with awareness of emotions. For
individuals without ADHD, difficulty with emotional
awareness was associated with increased depressive symp-
toms and SI. For those with ADHD, difficulty with emo-
tional awareness was associated with decreased depressive
symptoms and SI, suggesting that increased emotional
awareness was positively associated with depression and
SI. Research on children, adolescents, and adults with
ADHD has described the positive illusory bias, in which
individuals with ADHD tend to over-report their compe-
tency, even in the presence of contradictory evidence
(Owens, & Hoza, 2003, Prevatt, Proctor, Best, Baker, &
Taylor, 2012). One possible function of the positive illu-
sory bias is self-protection from negative emotions associ-
ated with failure (Hoza et al., 2010), which may be reduced
in individuals with co-morbid depression (Owens & Hoza,
2003). Lack of awareness of negative emotions may have
served a similar purpose to the positive illusory bias in this
sample and may be protective for depressive symptoms,
decreasing SI. Further investigation with young adults with
ADHD is warranted. In addition, clinicians working to

increase emotional awareness in patients with ADHD may
benefit from carefully monitoring depressive symptoms
and SI.

Non-acceptance of negative emotions targets frustration,
guilt, and shame associated with experiencing intense nega-
tive emotions. Results indicated that those with ADHD and
high non-acceptance of negative emotions had higher levels
of depressive symptoms, leading to increased SI. Although
difficulty accepting emotions has been associated with
alexithymia—deficits in identifying and expressing emo-
tional experience—in adults with ADHD (Edel et al., 2010),
little research has linked non-acceptance of negative emo-
tions to ADHD. While further investigation is needed, inter-
ventions that incorporate a non-judgmental stance on
emotions or mindfulness (i.e., Acceptance and Commitment
Therapy or DBT; Hayes, Luoma, Bond, Masuda, & Lillis,
2006; Linehan, 1993) may be effective with individuals
with both ADHD and depression.

Emotional impulsivity, separate from ADHD diagnostic
criteria, has been proposed as an important variable in the
symptom persistence and impairment associated with
ADHD (Barkley & Fischer, 2010). Although we found a
main effect of emotional impulsiveness on depressive
symptoms and SI, it did not function as a moderator. Instead,
trait impulsiveness may impact depression and SI for those
with ADHD rather than impulsiveness specific to emotional
distress.

Problems with emotional coping strategies and emo-
tional clarity did not interact with ADHD to predict depres-
sive symptoms or SI, although they were independently
associated with increases in both. Although these results
underscore the importance of teaching coping skills and
psycho-education around emotions in the treatment of
depression, these deficits do not appear more problematic
for those with ADHD than those without ADHD.

Limitations

Results are tempered by study limitations. Our sample was
cross-sectional, which limits the evaluation of directional
associations (MacKinnon, 2008; Maxwell & Cole, 2007).
Very limited research has evaluated the role of ER deficits in
the association between ADHD and depression, and no
research has evaluated its role in the link between ADHD and
SI. Thus, cross-sectional analyses provide an opportunity to
consider a potentially important explanation for SI and its
association with ADHD. However, this study should be rep-
licated with longitudinal data to clarify the implied causal
associations. Also, assessing a wider array of suicidal behav-
ior and using methods that expand beyond self-report would
clarify findings. Although multi-informant assessment is pre-
ferred, evidence suggests that self-report provides valid and
reliable assessment of ADHD, depression, and suicidal
behavior (Barkley et al., 2008; Kooij et al., 2008).
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Summary and Conclusion

In sum, results indicated that specific ER deficits moderated
the link between ADHD and depression and the indirect
effect of ADHD on SI through depression. Findings suggest
that individuals with ADHD may benefit from treatment
that includes building effective ER competencies.
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