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Abstract 

This study investigated whether problem behaviors, typically associated with a clinical diagnosis of ADHD, 
would also be associated with subclinical ADHD symptoms within a non-clinical college sample. These are 
symptoms characteristic of ADHD, which are insufficient to warrant a DSM-IV diagnosis of ADHD. 
Self-ratings of behaviors known to be comorbid with ADHD (Oppositional-Defiant Disorder (ODD) behaviors, 
risk-taking, and Executive-Functioning (EF) problems) were examined as predictors of self-ratings of ADHD 
symptoms. Measures of ODD symptoms, risk-taking, and EF behavioral problems (related to poor management 
of time) significantly predicted ADHD symptoms, as measured by Barkley’s ADHD Combined Subscale. These 
predictors accounted for 26% of the variance. The same measures predicted symptoms of ADHD, Inattentive 
type, as measured by Barkley’s Inattentiveness (IA) Subscale, and accounted for 30% of the variance. For the 
Hyperactivity-Impulsivity Subscale (HI), the ODD measure significantly entered the equation, while the other 
two measures were borderline significant, accounting altogether for 10% of the variance. As hypothesized, the 
EF measure was the strongest predictor for IA, and the ODD measure was the strongest predictor for HI. In 
conclusion, problem behaviors comorbid with a formal clinical ADHD diagnosis were found to be significantly 
associated with subclinical ADHD symptoms within a non-clinical sample of college students, as indicated by 
the substantial proportion of the variance they accounted for in predicting the Barkley’s’ Combined and 
Inattentiveness Subscales, and to a lessor extent for the Hyperactivity/Impulsivity Subscale. This indicates that 
college students with ADHD symptoms may have substantial problems not only with their ADHD symptoms, 
but also with executive functioning and externalizing behaviors associated with these symptoms. 

Keywords: adult ADHD, risk-taking behaviors, addictive behaviors, executive functioning, Oppositional 
Defiant Disorder, community sample  

1. Introduction 

1.1 Comorbidities Associated with ADHD 

A striking characteristic of Attention Deficit Hyperactivity Disorder (ADHD) is the diverse range of comorbid 
conditions associated with its diagnosis. These consist of externalizing behaviors, including Oppositional Defiant 
Disorder (ODD) as well as risk-taking in a number of domains, such as substance abuse, gambling, risk-taking 
associated with driving, and risky sexual activities (Abrantes et al., 2006; Biederman et al., 1993, Kaye et al., 
2014; Murphy et al., 2002). In addition, there is a strong comorbidity between diagnoses of ADHD and 
Executive Functioning (EF) disorders, such as poor management of time (Barkley et al., 2001; Toplak et al., 
2006; Willcutt et al., 2005).  

The rationale for the present research is based on a conceptualization of ADHD as being part of a normal 
continuum. In contrast to the view of ADHD as a categorical (all-or-none) diagnosis, a number of researchers 
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identified ADHD as the lower-end of a normal continuum of ability to modulate attentional processes and 
behavioral inhibition/control (Barkley, 1998; Levy et al., 1997; Tannock, 1999). Therefore, individuals who are 
below the diagnostic cutoff, but with some of the same ADHD symptoms, would still be at risk for some of the 
same externalizing and executive problems as those with the ADHD diagnosis. 

According to Marcus, Norris, and Coccaro (2012), “the vast majority of studies that have examined the latent 
structure of ADHD in children and adolescents have concluded that ADHD has a dimensional rather than 
categorical structure” (p. 782). Their findings (2012), using adults from both clinical and community samples 
provide strong support for the view of ADHD as the extreme lower end of a normal continuum. Further support 
is provided by a recent study by Carragher and her associates (Carragher et al., 2014) using a large representative 
sample. Thus, evidence indicates that individuals with a clinical diagnosis of ADHD differ in degree rather than 
kind from those with subclinical ADHD whose symptoms do not reach the diagnostic-cutoff for ADHD. 

1.2 Purpose of This Study  

In the present study, we investigated college students from a community sample to address our research goals 
relating to the investigation of students with subclinical ADHD symptoms. Our first step was to define a 
non-clinical sample by excluding college students who fit the formal diagnosis for any of the ADHD subtypes. 
With the remaining students, a key question for the present study was whether problem behaviors comorbid for a 
clinical diagnosis of ADHD were also significantly correlated with ADHD symptoms within a non-clinical 
sample, such that individuals with higher subclinical ADHD symptoms would also show higher externalizing 
and executive functioning problems. Furthermore, we examined whether the pattern of relations across these 
different behavioral problems (ODD, risky behaviors, and executive functioning) would be associated in this 
non-clinical sample in a parallel way to those with a formal diagnosis of the different subtypes of ADHD.  

To be consistent with the DSM-IV, we used three of Barkley’s ADHD adult rating scales by dividing Barkley’s 
Adult ADHD rating scale-IV (2011) into three subtypes or categories: Hyperactive/Impulsive (HI), Inattentive 
(IA), and Combined HI and IA. For the present study, for each subtype of ADHD, we first had to identify those 
who reached the ADHD diagnosis cutoff, and then exclude students from the analysis who fit the cutoff for any 
of the subscales. Based on Barkley’s adult ADHD self-rating subscales (2011), we operationally defined the 
clinical diagnosis of ADHD for each subscale as occurring within individuals who reported sufficient symptoms 
to reach Barkley’s criteria for mildly, moderately, or severely symptomatic. Thus, our non-clinical sample 
included students ranging from those just missing the diagnostic cutoff all the way down to those with little or no 
symptoms.  

To assess problem behaviors associated with ADHD comorbidities, we included students’ self-rating scales of: 
(1) oppositional defiant behaviors, (2) a range of risk-taking behaviors, and (3) poor executive functioning, 
relating to poor management of time as predictors of each adult-ADHD subscale. From a theoretical perspective, 
the present study makes a contribution to the literature on non-clinical ADHD samples by simultaneously 
examining the pattern of relationships across these diverse types of externalizing and executive functioning 
problems as predictors of the different subtypes of ADHD symptoms.  

1.3 Research Literature on a Diagnosis of ADHD and Risk-Taking Behaviors 

Extensive research has shown that an ADHD diagnosis is associated with a range of externalizing behaviors 
involving excessive risk-taking in children and adults. Excessive risk-taking behaviors identified in adults with 
ADHD include: substance abuse (De Alwis et al., 2014; Murphy et al., 2002), gambling (Groen et al., 2013; 
Rugle & Melamed, 1993), risky driving (Kaye et al., 2014), and risky sexual behaviors (Flory et al., 2006).  

1.3.1 Addictive Behaviors  

There is strong evidence for an association between ADHD and addictive behaviors. Substance abuse disorders, 
in particular, have been found in individuals with IA as well as Combined and HI subtypes (De Alwis et al., 
2014; Murphy et al., 2002; Roberts et al., 2014). There is also evidence of increased substance abuse among 
individuals from community samples who had ADHD symptoms before age 18, but who did not meet the criteria 
for a formal ADHD diagnosis (De Alwis et al., 2014). A major recent study (Carragher et al., 2014) used 
epidemiological methods to examine a representative sample of adult participants reporting on ADHD symptoms 
as well as lifetime use and DSM-IV abuse/dependence (SUD) on alcohol, nicotine, cannabis, cocaine, sedatives, 
stimulants, and heroin/opiates through the National Epidemiological Survey on Alcohol and Related Conditions 
data set (NESARC). These researchers concluded that a childhood diagnosis of ADHD across subtypes is on a 
continuum as part of a common externalizing liability, such that it predicts later externalizing disorders related to 
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substance abuse. In addition, within studies making comparisons between ADHD subtypes and normal controls, 
greater addictive gambling has also been found for both Combined and HI subtypes of ADHD, but less so with 
IA subtype (Groen et al., 2013; Toplak, Jain, & Tanner, 2005). However, this association between gambling and 
ADHD is less common in adults than in adolescents (see review by Groen et al., 2013).  

1.3.2 Driving and Sexual Activities  

In relation to driving, research has shown that a diagnosis of ADHD creates a higher risk for adverse driving 
outcomes, with a high incidence of speeding violations and car accidents (Barkley et al., 2002; Barkley & 
Murphy, 2011; Kaye et al., 2014; Weiss & Hectman, 1993). Driving problems have been found for ADHD 
individuals with both HI and IA diagnoses (Barkley et al., 2002). In addition, there is also evidence of ADHD as 
a predictor of an earlier initiation of sexual activity, more sexual partners, and a higher frequency of casual, 
unprotected sex (Abrantes et al., 2006; Barkley et al., 2006; Flory et al., 2006). Risky sexual behaviors are more 
likely to be found with HI than IA (Sarver et al., 2014). Furthermore, an association of risky sexual behaviors 
with ADHD symptoms has been found in community samples as well (Price & Hyde, 2009; White & Buehler, 
2012). 

1.3.3 Associations across Risky Behaviors 

The preference for risky behavior among individuals with ADHD seems to encompass a wide range of high-risk 
activities (Douglas & Peters, 1979; Douglas, 1983). ADHD research findings suggest there is a link across 
different types of risk-taking behaviors. For example, drug abusers with comorbid ADHD symptoms also had 
greater overall number of driving offences than those in the substance abuse clinic without comorbid ADHD 
(Kaye et al., 2014). Among juveniles associated with drug-abuse arrests, substance abusers with ADHD were 
found to be more likely to have risky sexual behaviors than substance abusers without ADHD (Sarver et al., 
2014). A similar association was found between drugs and risky sexual behaviors in a longitudinal study of 
children with ADHD (Winters et al., 2008). 

These findings on the range of risky behaviors associated with ADHD are consistent with the view that 
risk-taking in individuals diagnosed with ADHD is a more general phenomenon rather than a problem unique to 
specific risk-taking behaviors within that individual. Consequently, the present study took a different approach 
by examining risk-taking behaviors as an inclusive category across a wide range of types of risky behaviors in 
this non-clinical sample. As one of the predictors of the ADHD subscales within our sample, we included a 
composite Risk-taking Scale, assessing students’ self-report of risky behaviors across a number of risk-taking 
behaviors (including addictive behaviors, and risk-taking behaviors with cars and sexual activities). We 
hypothesized that this composite measure assessing self-reported risk-taking behaviors across the different 
risk-taking categories would form a reliable scale, and that this scale would predict ADHD symptoms within our 
non-clinical community sample.  

1.4 Research Literature on a Diagnosis of ADHD and ODD 

There is substantial literature suggesting a strong relationship between Oppositional Defiant Disorder (ODD) and 
ADHD (Newcorn & Halperin, 1994; Jensen et al., 1997), a relationship that extends from childhood to adulthood. 
(Barkley et al., 1996; Biederman et al., 1993, Murphy et al., 2002). In general, greater comorbidity between 
ADHD and ODD has been found with the HI subtype than the IA subtype (Murphy et al., 2002). Based on our 
hypotheses, we predicted that those with subclinical ADHD symptoms, particularly with an HI subtype would 
also be prone to externalizing behaviors associated with ODD even within a non-clinical college sample. Thus, a 
self-report measure of oppositional defiant behaviors, Barkley’s Adult Oppositional Defiant Disorders Scale, 
was included in the present study as a predictor of ADHD. The inclusion of the measure of ODD also served as a 
control variable to rule out the possibility that any association between subclinical ADHD and risk-taking 
behaviors might, in fact, be due to both their associations with ODD. 

1.5 Research Literature on a Diagnosis of ADHD and Executive Functioning Problems  

It remains likely that ADHD deficits are heterogeneous, involving a variety of contributing factors (Hulme & 
Snowling, 2009). In addition to increasing externalizing behaviors, ADHD is associated with diminishment in 
effective deployment of executive functions. There is substantial research indicating a strong association 
between ADHD and impaired Executive Functions (EF) (Toplak et al., 2006; Willcutt et al., 2005), and this 
association has been found across a range of ages (Abedi, Aghababaei , Sharbaf Zadeh, & Zamani, 2014). Both 
performance-based cognitive measures of poor executive functioning, such as planning and response inhibition, 
and self-rating measures of executive functioning problems have been used to assess these types of processing 
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problems, and recently, researchers have begun to conclude that these types of measures assess different 
underlying mental constructs (Barkley, 2012; Toplak, West, & Stanovich, 2013). In their literature review, 
Toplak and her colleagues (Toplak et al., 2013) consider the cognitive measures of executive function to be 
assessing the efficiency of cognitive abilities, while self-report assesses success in goal pursuits. Barkley (2012) 
proposes that the self-rating measures are better predictors of executive functioning problems associated with 
diagnoses of ADHD.  

In the present study, we chose to use self-report measures to focus on poor management of time, a common 
symptom of impaired EF, and one that is often associated with ADHD (Barkley et al., 2001; Metevia, 2001; 
Toplak et al., 2006). ADHD has been associated with a deficiency in making judgments involving long intervals 
of time and time reproduction rather than a general deficit in perception of time (Barkley et al., 2001; 
Radonovich & Mostofsky, 2004). In Barkley’s Self-Management-to-Time subscale from his Deficits in 
Executive Functioning Scale (DEFS), he found evidence that this EF subscale correlated .91 with a diagnosis of 
IA and .71 with a diagnosis of HI (Barkley & Murphy, 2011). Kamradt, Ullsberger, and Nikolas (2014) found 
poor time management was related more to an IA diagnosis than HI. In addition, Barkley and Murphy (2011) 
found evidence of poor management of time in students from a non-clinical sample with subclinical ADHD 
symptoms. Thus, this EF subscale was included as a predictor of ADHD in our non-clinical college sample. 

1.6 Design of the Study 
Research questions were examined through self-report survey questionnaires administered to a college sample. 
Hypotheses were examined through regression analyses predicting each of the three Barkley measures of Adult 
ADHD (including the Combined, HI, and IA Subscales). In each analysis, only participants who did not reach 
the cutoff for any ADHD diagnosis or who had not self-reported an ADHD diagnosis were included in the 
non-clinical college sample. In using a regression approach to analyzing the data, we examined a continuum of 
behaviors within the non-clinical sample, rather than using cutoffs based on evidence for or absence of ADHD 
symptoms. Thus, we were predicting that those higher on comorbidity-related symptoms would also be higher on 
ADHD subclinical symptoms (all below the diagnostic cutoff). In addition, we predicted that those with 
intermediate problem behaviors of these types would have fewer ADHD symptoms, and those with little or no 
comorbidity-related problem behaviors would have little or no ADHD symptoms. 

We decided that in the regression analyses, a measure was needed to control for social desirability effects. Many 
questions across the different rating scales might be considered as asking participants to rate themselves as 
having undesirable characteristics. The Marlowe-Crowne Social Desirability Scale (Crowne & Marlowe, 1960) 
was included within the regression analyses to control for the possibility that any association between these 
comorbid behaviors and the measures of ADHD might just be due to a negative response bias across measures. 

To summarize, the present study was designed to determine whether problem behaviors associated with formal 
ADHD clinical subtype diagnoses would show a similar association with ADHD subtype symptoms within a 
non-clinical college community sample. Based on the literature, we hypothesized that greater ODD behaviors (as 
measured by Barkley’s Oppositional Defiant Disorders Scale) would be the strongest predictor of HI symptoms, 
and difficulty with executive functioning (as measured by Barkley’s DEFS subscale assessing 
Self-Management-to-Time) would be the strongest predictor of IA ADHD symptoms. Greater risk-taking 
behaviors (as measured by a composite Risk-taking Scale) would be associated with higher ADHD symptoms 
across the subtypes.  

Thus, a key purpose was to determine whether problem behaviors comorbid for a clinical diagnosis of ADHD 
would also be significantly correlated with ADHD symptoms within a non-clinical sample. This evidence is 
important theoretically because it would further support the view of ADHD as the extreme lower end of a normal 
continuum. From a practical level, the purpose was to provide more information to universities and colleges 
about students without a clinical diagnosis of ADHD who may still have a constellation of: ADHD symptoms, 
externalizing problems, and executive functioning difficulties that may provide obstacles to their academic 
success.  

2. Methods 

2.1 Participants  

The convenience sample consisted of undergraduate students at a small private Catholic college who gave their 
written consent to participate in the study. Note that this research has been approved by the college’s 
Institutional Review Board. Questionnaire packets were administered to 165 students in classes (78 males; 87 



www.ccsenet.org/jedp Journal of Educational and Developmental Psychology Vol. 6, No. 1; 2016 

208 

 

females), ages 18-36 years of age, who had signed informed consent forms. The mean age of the sample was 
19.80 years (S.D. = 1.84). For both parents, 1-3 years of college or technical/vocational school was reported as 
median years of education. According to Barkley’s ADHD adult rating scale (2011), scores from the 93rd 
percentile and above are diagnosed as being mildly, moderately, or severely symptomatic.  

To identify the students to be retained in the non-clinical sample, for all subscales, we excluded any participant 
who reached the diagnostic cutoff for any of the ADHD subscales (Barkley’s Adult ADHD-Combined 
(Combined) Subscale, the Hyperactivity/Impulsivity (HI) Subscale, and the Inattentiveness (IA) Subscale). 
Because using different methods to identify college students with ADHD has resulted in different prevalence 
estimates for the disorder (Green & Rabiner, 2013), we used a second criterion for exclusion of students from the 
sample. We omitted any one who (mistakenly or not) self-reported a diagnosis of ADHD at some point in their 
lives. Although it is very likely that the students’ self-reports were inflated, we used this strict criterion to ensure 
that our non-clinical sample excluded anyone who might have been previously diagnosed with some type of 
ADHD. Students who self-reported a prior diagnosis of ADHD at some point in their lives included 20% of the 
college sample with the average age of diagnosis being 11.5 years of age (S.D.=3.70). Again, this is probably an 
over-reporting, based on students’ imprecise recall, and should not be taken as an accurate diagnosis. 
Nevertheless, to be conservative, we excluded these participants as well as those who fit a particular Barkley 
Adult ADHD subtype. The non-clinical sample included 109 participants (65 females; 44 males). 

For the Combined diagnosis, 14% of the students in the original convenience sample reached the diagnostic 
cut-off. For the HI diagnosis, 7% of the participants reached the diagnostic cut-off. For the IA diagnosis, 10% of 
the participants reached the diagnostic cut-off (see Table 2). For comparison purposes, Murphy and Barkley 
(1996a) reported that for a representative sample of adults between the ages of 17 and 84, individuals meeting 
the ADHD-Combined diagnosis showed a rate of 4.7%. Thus, the students in the present sample either are 
over-estimating symptoms when rating themselves on the individual items in the ADHD subscales, and/or this 
college sample has more ADHD symptoms than the general population.  

For the non-clinical students retained in the study, Table 1 provides the descriptives for these students, and Table 
2 shows an overview of the number of students falling into each category (for both those excluded and included 
within the sample). For those included in the data analysis in the present study (the non-clinical sample of 
college students), 109 participants (66%) of the convenience sample were included in the analyses for the three 
ADHD subtypes. Note that conservative criteria were used to include students within the non-clinical sample. 

 

Table 1. Descriptives for the variables for the non-clinical participants included in the study 

 N Minimum Maximum Mean S.D.
Adult ADHD Combined 
subscale 

109 18.00 38.00 25.86 5.06

Adult Inattentiveness 
ADHD subscale  109 9.00 20.00 12.63 2.90

Adult ADHD 
Hyperactivity/ 
Impulsivity subscale  

109 8.00 21.00 13.23 3.25

Social Desirability 
scale 

 .00 13.00 6.94 2.76

Disorder of Executive 
Functioning scalea 

 .00 26.00 8.11 5.12

Risk-taking scale  -.51 .95 -.11 .33
Oppositional Defiant 
Disorder scale 

 .00 17.00 4.32 3.07

aBarkley Disorder of Executive Functions Subscale Factor 1: Self-Management-to-Time 
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Table 2. Number of participants within each category either excluded from or included within the sample of 165 
students assessed in the study 

 Students 
fitting within 
Barkley 
diagnostic 
cutoff  
N (%)  

Students 
Self-reported 
ADHD 
diagnosis  
N (%) 

Students 
excluded by 
either 
reaching an 
ADHD 
diagnosis 
and/or 
self-reporta 
N (%) 

Students 
excluded 
due to 
missing data
N (%) 

EXCLUDED: Total Students excluded from 
non-clinical sample for each ADHD subscale 
analysis 

    

Combined ADHD diagnosis 23 (14%) 33 (20%) 47 (26%)  7 (4%) 
Inattentiveness diagnosis 17 (10%) 33 (20%) 45 (27%)  7 (4%) 
Hyperactivity/Impulsivity diagnosis  12 (7%) 33 (20%) 39 (24%)  9 (5%) 
INCLUDED: Total students included in the 
non-clinical sample for each ADHD subscale 
analysis 

   Final N 
included in 
each ADHD 
analysis 
N (%) 

Combined ADHD diagnosis    111 (67%) 
Inattentiveness diagnosis    113 (68%) 
Hyperactivity/Impulsivity diagnosis    117 (71%) 
aNote that there was some overlap between students who were excluded due to a diagnosis of ADHD based on 
the Barkley scale and those who had self-reported ADHD. 

 

2.2 Independent Measures 

2.2.1 Risk-Taking Scale 

The items in the survey relating to risk-taking behaviors were developed for the study, using the format and 
questions taken from the items used for the 1997 Youth Risk Behavior Survey for college students developed by 
the U.S. Department of Health and Human Services (Center for Disease Control, 1998). Some items were 
recoded so that all high scores meant high risk-taking. Because the items did not all have the same format, the 
ratings for each item in the questionnaire were converted into z-scores to combine them into a composite scale. 
The items across the different risk-taking behaviors (including drug-use, alcohol-use, gambling, risky driving 
behaviors, and risky sexual behavior) formed a coherent scale, showing strong reliability across items for the 
present convenience sample; Cronbach’s Alpha for this Risk-taking Scale was .82 (See Appendix for item 
descriptions and the Likert rating scales for the items.). Support for the validity of this composite measure of 
risk-taking was provided by the significant correlations between this composite scale and all three ADHD 
subscales (Combined, IA, and HI) (see Table 3). 

2.2.2 ODD Scale 

The ODD Scale is part of Barkley’s Adult Behavior Rating Scale–Self-Report of Current Behavior (Form 10) 
(1997b). Participants were asked to “Circle the number that best describes your behavior over the past 6 months”, 
and the response options consist of a 4-point Likert scale, (0) Never or rarely, (1) Sometimes, (2) Often, (3) Very 
often. See Barkley (1997b) for methodological details. The reliability for the present convenience sample was 
strong; Cronbach’s Alpha = .85. 

2.2.3 EF Scale  

The items from Barkley’s Self-Management-to-Time subscale from his DEFS include the 10 items that loaded 
most heavily on Factor 1: Self-Management-to-Time. Participants were asked to “Circle the number that best 
describes your behavior over the past 6 months”, and the response options consist of a 4-point Likert scale, (0) 
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Never or rarely, (1) Sometimes, (2) Often, (3) Very often. See Barkley and Murphy (2011) for methodological 
details. The reliability for the present convenience sample was strong; Cronbach’s Alpha = .88. 

2.2.4 Social Desirability Scale 

Higher scores on this measure represent the need to obtain approval by responding in a culturally acceptable 
manner. Responses were based on True or False. Participants who score low on this measure are more willing to 
say negative things about themselves. In the present study, we used the Reynolds Short Form A of the 
Crowne-Marlowe Social Desirability Scale. See Reynolds (1982) for methodological details. The Social 
Desirability Scale for the convenience sample in this study had a Cronbach’s Alpha of .66, which is slightly 
below the desired .70 cutoff. 

2.3 Dependent Measures  
Each of the 18 items from Barkley Adult ADHD Rating Scale—IV (BAARS-IV) (Barkley, 2011) was used 
as the measure of ADHD. Barkley’s items were adapted from the DSM-IV criteria for ADHD (APA, 1994), and 
the Likert scales were normed on a sample of 1,249 adults of ages 18-89. The range of possible responses went 
from (1) Never or rarely, (2) Sometimes, (3) Often, and (4) Very often. To compare to the normative sample, the 
following are the means and standard deviations for each subscale for the total convenience sample as whole, 
including those with ADHD diagnoses (Combined: M = 29.01, S.D. = 9.28; HI: M = 15.01, S.D. = 5.06; IA: M = 
14.28, S.D. = 4.88). The reliabilities for the present convenience sample were excellent (Cronbach’s Alpha for 
Combined = .91; IA = .89; HI = .85).  

3. Results and Discussion 

3.1 Descriptives 

The descriptives for variables for the non-clinical college sample included in the study are in Table 1. The 
average score for the Combined ADHD subscale was 25.86, ranging from 18 to 38. Given the Combined ADHD 
diagnostic cutoff, the highest score that students could reach and still remain in the study was 38. The average 
score for the IA ADHD subscale was 12.63, ranging from 9 to 20. Given the IA diagnostic cutoff, the highest 
score that students could reach and still remain in the study was 20. The average score for the HI ADHD 
subscale was 13.23, ranging from 8 to 21. Given the HI diagnostic cutoff, the highest score that students could 
reach and still remain in the study was 22 (personal communication, Barkley, June 11, 2015). 

3.2 Correlations 

Pearson Product Moment Correlation Coefficients were calculated between the independent variables and the 
three subtypes of ADHD for the non-clinical sample (see Table 3). It should be noted that even in this 
non-clinical ADHD college sample, all three of the measures of ADHD comorbidities, including externalizing 
problems (Risk-taking and ODD) and executive functioning problems (Self-Management-to-Time) showed 
significant correlations with the three subscales of ADHD, ranging from .20 to .50.  

3.3 Regression Analyses 
Next, three separate regression analyses were conducted with the ADHD measures (Combined, HI, and IA) as 
the dependent measures. For Model 1, just the social desirability control variable was entered into the regression 
equations. In Model 2, in addition to this control variable, the ODD rating scale, the EF 
Self-Management-to-Time Scale, and the Risk-taking Scale were entered as predictor variables. 
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Table 3. Correlations of Barkley’s dependent variables of ADHD-Combined, hyperactivity/impulsivity, and 
Inattentiveness with the independent variables for the non-clinical community sample 

 ADHD-Combined 
Subscale 

Hyperactivity/Impulsivity 
Subscale 

Inattentiveness Subscale 

Social Desirability Scale 
 

-.25** 

 

-.13 

 

-.29** 

Oppositional Defiant  
Disorder Scale 

 

.38** 

 

.25** 

 

.37** 

Functioning Scalea .41** .20* .50** 

Risk-taking Scale .27** .20* .26** 
aBarkley Disorder of Executive Functions Subscale Factor 1: Self-Management-to-Time 
bItem subtypes within the Risk-taking Scale. p < .05*; p < .01* 

 

Table 4. Predictors of Barkley’s ADHD-Combined subscale for the non-clinical community sample 

 B-weights 95% Conf. 
Interval 

Beta-weights R2 incr. Total 

adj. R2 

Model 1     .06**  

Marlowe-Crown 
Social Desirability 
Scale 

-.46 -.80 to -.11 -.25**   

Model 2    .26**  

Marlowe-Crown 
Social Desirability 
Scale 

-.00 -.33 to .33 -.00 
 

  

Oppositional Defiant 
Disorder Scale 

.50 .22 to .79 .31**   

Executive 
Functioning 
Disorder Scalea 

.35 .19 to .52 .36**   

Risk-taking 
Scale 

3.36 .88 to 5.74 .22*   

     .30 ** 
aMeasured by Barkley’s Disorder of Executive Functions Subscale Factor 1: Self-Management-to-Time. + p 
< .10 > .05; * p < .05; **p < .01. 

 

3.3.1 ADHD-Combined  

In the Combined analysis, the control variable alone accounted for 6% of the variance in Model 1. For Model 2, 
which included the predictor variables as well as the control variable, 30% of the variance was accounted for 
(see Table 4). In Model 1, the Social Desirability variable entered the equation negatively, with individuals with 
a lower social desirability scale more likely to be higher in ADHD-Combined symptoms. This measure 
controlled for a negative response bias, because many items for the scales are framed as negative self-ratings, 
which may inflate the associations between ADHD and other comorbid conditions (Note: this association was 
also found in Model 1 for the IA analysis.). 

For the predictor variables, all three significantly entered the equation, with the EF Self-Management-to-Time 
Subscale showing the largest effect, the ODD Scale was second, and the Risk-taking Scale was last. Thus, in this 
non-clinical college sample, those with combined ADHD symptoms but no diagnosis, showed a similar pattern 
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of findings in terms of increased comorbidity for externalizing and EF problems, as those with the full diagnosis. 
Furthermore, the effects of these types of problems were substantial, accounting for over a quarter of the 
variance in ADHD-Combined symptoms in this community sample. 

3.3.2 Inattentiveness  

For the IA measure, the control variable accounted for 9% of the variance in Model 1. For Model 2, which 
included the predictor variables as well as the control variable, 36% of the variance was accounted for (see Table 
5). The pattern of findings for the IA measure of ADHD was identical to the Combined measure; the EF 
Self-Management-to-Time scale was the strongest predictor for the IA measure. Furthermore, the effects of 
behaviors comorbid with a diagnosis of ADHD were substantial, accounting for almost a third of the variance in 
IA ADHD symptoms in this community sample. 

 

Table 5. Predictors of Barkley’s inattentiveness subscale for the non-clinical community sample 

 B-weights 95% Conf. 
Interval 

Beta-weights R2 incr. Total Adj. R2

Model 1    .09**  

Marlowe-Crown 

Social Desirability 

Scale 

-.32 -.50 to -.12 -.29**   

Model 2      .30**  

Marlowe-Crown 

Social Desirability 

Scale 

-.04 -.22 to .15 -.04   

Oppositional Defiant 
Disorder Scale 

.27 .11 to .42 .28**   

Executive 
Functioning 
Disorder Scalea 

.25 .16 to .34 .44**   

Risk-taking 
Scale   

1.69 .34 to 3.05 .20*   

     .36** 
aMeasured by Barkley’s Disorder of Executive Functions Subscale Factor 1: Self-Management-to-Time. + p 
< .10 > .05; * p < .05; **p < .01. 

 

3.3.3 Hyperactivity/Impulsivity  

In the HI analysis, the control variable accounted for 2% of the variance in Model 1. For Model 2, only the ODD 
measure significantly entered the equation, while the other two measures were borderline significant. Altogether, 
the predictor variables accounted for 10% of the variance (the R

2 
increment after including the predictor 

variables = .10, and the total adjusted R
2
 = .08) (see Table 6). Note that in contrast to the previous analyses, a 

much smaller amount of the variance was accounted for in the HI analysis. As would be expected, for the HI 
measure, the ODD predictor was the strongest (Murphy et al., 2002).  

3.3.4 Comparisons across Subscales 

It is quite interesting that the regression for the IA measure accounted for substantially more of the variance than 
the regression for the HI measure for this college sample. This may be explained in part by the fact that for the 
IA dependent measure, the beta-weight for the EF Self-Management-To-Time predictor (.44) was approximately 
three times as large as for the HI dependent measure (.16). In the ADHD diagnostic literature, poor management 
of time is typically associated more with an IA diagnosis than HI (Barkley & Murphy, 2011; Kamradt et al., 
2014). Thus, the present non-clinical findings are consistent with this pattern. 
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Table 6. Predictors of Barkley’s Hyperactivity-impulsivity subscale for the non-clinical community sample 

 B-weights 95% Conf. 
Interval 

Beta-weights R2 incr. Total Adj. R2

Model 1    .02  

Marlowe-Crown 
Social Desirability 
Scale 

-.15 -.38 to .07 -.13   

Model 2      .10**  

Marlowe-Crown 
Social Desirability 
Scale 

.04 -.21 to .28 .03   

Oppositional Defiant 
Disorder Scale  

.24 .03 to .45 .23*   

Executive 
Functioning 
Disorder Scalea 

.10 -.02 to .22 .16+   

Risk-taking 
Scale   

1.67 -.15 to 3.49 .17+   

     .08** 
aMeasured by Barkley’s Disorder of Executive Functions Subscale Factor 1: Self-Management-to-Time. + p 
< .10 > .05; * p < .05; **p < .01. 

 

However, what is somewhat surprising is that the ODD ratings show similar beta-weights for IA (.28) and HI 
(.23). Typically, with ADHD, those with HI show stronger ODD comorbidities (Murphy et al., 2002). This may 
be due to a difference in degree of severity of ODD behaviors between clinical and community samples. Among 
clinical samples, when individuals have both ADHD and ODD, they often show a combination of 
cognitive/behavioral problems typical of those with ADHD, and social-adversity, family-psychiatric, and 
family-conflict problems associated with ODD (Barkley et al., 1991; Jensen et al., 1997). In future research on 
ADHD/ODD comorbidity in community-based samples, it would be useful to compare HI and IA 
symptom-groups to determine whether they differ in family-conflict problems and social-adversity. 

The present study is unique in examining risk-taking behaviors as an inclusive category across a wide range of 
types of risky behaviors in a non-clinical sample. In fact, we found that the different types of risky behaviors, 
including drug- and alcohol-abuse, gambling, risky driving, and risky sexual behaviors, all formed a coherent 
scale with a very good inter-item reliability. Further, this composite Risk-taking Scale did significantly predict 
scores on both the Combined and IA subscales, indicating, to some extent, the validity of the new scale. 
However, this scale was only a borderline significant predictor for the HI Subscale in the regression. The 
literature would suggest that a range of risk-taking behaviors should occur across IA, HI, and Combined ADHD 
subtypes (Barkley et al., 2002; De Alwis et al., 2014; Roberts et al., 2014; Sarver et al., 2014). Further research 
is needed to determine whether this composite measure of risk-taking is effectively capturing the type and extent 
of risk-taking among students, especially those higher on the HI subscale. 

3.4 Limitations 

One limitation of the present study is that the participants in this study were volunteers from a convenience 
college sample rather than from a random sample (with over-representation of individuals of above average 
intelligence). Furthermore, the students in this convenience sample showed a higher proportion of students 
fitting within the diagnostic cutoffs for each of the ADHD subscales relative to normative samples. The findings 
from the present study should be replicated using a more representative sample. It is possible that some 
individuals with ADHD were included in the sample, and some individuals without ADHD were excluded. For 
example, in the group of students who self-reported ADHD symptoms, it is not clear whether the symptom-onset 
was present before age 7, or if there was impairment present in two or more settings (the criteria for an ADHD 
child diagnosis.).  
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In addition, the same rater was used for both the independent and dependent measures through the use of 
self-report. The use of self-report across measures is a common problem in studies of adult ADHD (Barkley, 
1998). In the present study we chose to include a social desirability scale in order to reduce the possible 
confounding effects of negative response-bias tendencies among students rating themselves high on ADHD 
symptoms. Note, however, that this measure has somewhat lower reliability than is preferred (alpha = .66 rather 
than .70). Consequently, further investigation of this measure should be conducted to determine its effectiveness 
in controlling for student negative response biases. 

3.5 Conclusions 

The present findings address the major purpose of the study by showing that problem behaviors comorbid for a 
clinical diagnosis of ADHD are also significantly related to ADHD symptoms within a non-clinical sample. 
Other studies have found some evidence for individual associations between ADHD symptoms and one or more 
specific comorbid behaviors within community samples (e.g., Barkley & Murphy, 2011; De Alwis et al., 2014). 
However, the contribution of the present study was to show that even within a non-clinical community sample, a 
strong relationship occurs across a range of constellations of behaviors that also have shown comorbidity with 
formal diagnoses of ADHD. These associations with ADHD symptoms extend across both externalizing and 
executive functioning problem behaviors. Specifically, these problem behaviors consist of: symptoms of 
Oppositional Defiant Disorders (ODD), as well as risk-taking in a number of domains (e.g., substance abuse, 
gambling, risk-taking associated with driving, and risky sexual activities), and also including Executive 
Functioning (EF) problems in terms of management of time. Furthermore, as would be expected from the ADHD 
literature, ODD behaviors were the strongest predictor of HI ADHD symptoms, and EF problems, involving 
poor management of time, were the strongest predictors of IA ADHD symptoms. Thus, a parallel was found 
between the characteristics associated with a clinical diagnosis of ADHD in the literature (Barkley, 1997a), and 
the characteristics predicting subclinical ADHD symptoms in the present community-based sample. These 
findings are consistent with the view that ADHD may be the extreme lower end of a normal continuum 
involving the ability to modulate attentional processes and behavioral inhibition/control (Barkley, 1998; Tannock, 
1999).  

In the treatment of ADHD, the criticism is often leveled that too many individuals are over-diagnosed as having 
ADHD. However, the present findings add to our understanding of individuals with borderline ADHD symptoms, 
and suggest that they have externalizing problems and atypical executive functioning related to those who fit the 
diagnosis. These findings suggest that even subclinical symptoms may have repercussions for the psychological 
wellbeing and functioning of normal individuals with this predisposition. Further research in this direction may 
be critical in treating this neglected group of individuals as well as providing a better understanding of the 
etiology of ADHD. These findings may be particularly useful for educators at the college level to understand that 
even without a diagnosis, students with ADHD symptomology may have substantial problems not only with 
their ADHD symptoms, but also with executive functioning and externalizing behaviors associated with these 
symptoms. 
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Appendix 

Risk-Taking Behaviors Questionnaire 

Instructions: Check the box that best 

describes your behavior. 

Risk-taking in Cars 

How often do you wear a seat belt when riding in a car?  

Never 

Rarely 

Sometimes 

Most of the time 

Always 

During the past 30 days, how many times did you ride in a car or other vehicle driven by someone who had been 
drinking alcohol?  

0 times 

1 time 

2 or 3 times 

4 or 5 times 

6 or more times 

During the past 30 days, how many times did you drive a car or other vehicle when you had been drinking alcohol?  

0 times 
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1 time 

2 or 3 times 

4 or 5 times 

6 or more times 

During the past 30 days, how many times did you drive a car or other vehicle faster than 100 miles per hour?  

0 times 

1 time 

2 or 3 times 

4 or 5 times 

6 or more time 

During the past 6 months, how many times did you have an accident while driving a car or other vehicle?  

0 times 

1 time 

2 or 3 times 

4 or 5 times 

6 or more times 

During the past 6 months, how many times did you get a traffic ticket for a moving violation while driving a car?  

0 times 

1 time 

2 or 3 times 

4 or 5 times 

6 or more time 

Excessive Gambling 

How often in the past 30 days have you gambled more than $500 on one bet? 

0 times 

1 to 9 times 

10 or more times 

During the past six months, how many days have you gambled over $100 at a casino or on the horses?  

0 days 

1 day 

2 to 5 days 

6 to 9 days 

10 or more days 

Would others consider you to be a regular gambler?  

Certainly not 

Probably not 

Perhaps 

Probably yes 

Certainly yes 

During the past 30 days, how many days have you spent most of the day and night gambling, playing computer 
games, or on face book?  

0 days 
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1 day 

2 days 

3 to 9 days 

10 to 19 days 

20 or more days 

Excessive Drinking 

During the past 30 days, on how many days did you have 5 or more drinks of alcohol in a row, that is, within a 
couple of hours?  

0 days 

1 day 

2 days 

3 to 5 days 

6 to 9 days 

10 to 19 days 

20 or more days 

How many days in a row, during the past 30 days, did you have 5 or more drinks of alcohol?  

0 days 

1 day 

2 days 

3 to 5 days 

6 to 9 days 

10 to 19 days 

20 or more days 

Drug Use 

During the past 30 days, how many times did you use marijuana?  

0 times 

1 or 2 times 

10 to 19 times 

20 to 39 times 

40 or more times 

During the past 30 days, how many times did you use any form of cocaine, including powder, crack, or freebase?  

0 times 

1 or 2 times 

10 to 19 times 

20 to 39 times 

40 or more times 

During the past 30 days, how many times have you used any other type of recreational drug, such as LSD, PCP, 
ecstasy, Molly, mushrooms, speed, ice, heroin or snorted Ritalin, Meth, or any other stimulant medication?  

0 times+ 

1 or 2 times 

10 to 19 times 

20 to 39 times 
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40 or more times 

During the past 30 days, how many times have you used any recreational drug in combination with drinking 
alcohol? 

0 times 

1 to 9 times 

10 to 19 times 

20 to 39 times 

40 or more times 

Risky Sexual Behavior 

During the past 30 days, how many times did you have sexual intercourse?  

0 times 

1 time 

2 or 3 times 

4 to 9 times 

10 to 19 times 

20 or more times 

During the past 30 days, how often did you or your partner use a condom?  

I have not had sexual intercourse during the past 30 days 

Never used a condom 

Rarely used a condom 

Sometimes used a condom 

Most of the time used a condom 

Always used a condom 

How many times have you been pregnant or gotten someone pregnant?  

0 times 

1 time 

2 or more times 
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