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ABSTRACT 

The current study assessed critical psychometric properties of self-

reports by 46 adolescents enrolled in an eight week-long Summer Treatment 

Program (STP). Self-report instruments included the IOWA Conners ratings 

scales, self-ratings of the quality of interactions with peers and STP staff, and 

daily global ratings about overall performance. Counselors, teachers, and 

parents also completed ratings. Other dependent variables included 

measures of academic performance and direct observation of behaviors. All of 

the adolescents completed a double-blind, placebo-controUed, crossover study 

of the effects of methylphenidate. Test-retest rehability and, when 

apphcable, internal consistency of adolescents' self-reports was assessed. The 

convergent and discriminant vahdity of the ratings was assessed with a 

factor analytic structural equations multi-trait multi-method analysis. 

Criterion validity was assessed with a repeated measures analysis of 

variance with medication as the independent variable. Concurrent and 

incremental validity of the adolescents* self-reports were assessed with a 

hierarchical regression analysis. The results of this study indicate that 

adolescents can provide reliable and valid information about their response to 

treatment for ADHD. Compared to adolescents' self-reports; however, reports 

by counselors and teachers are more sensitive to the effects of treatment with 

medication. Nevertheless, adolescent self-reports appeared to have some 

vinique predictive value. Within the context of this study, reports by parents 

did not have any incremental validity. Treatments for adolescents with 

ADHD are in the early stages of development and this psychometric study 

could have important ramifications for hundreds of thousands of adolescents 
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who receive treatment for ADHD. These results are most applicable to clinic-

referred adolescents receiving intensive behavioral treatment and a trial of 

methylphenidate. 
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INTRODUCTION 

Attention-Deficit Hyperactivity Disorder (ADHD) is a heterogeneous 

disorder that is currently divided into three subtypes depending on the 

number and severity of the symptoms of inattention, hyperactivity, and 

impulsivity (American Psychiatric Association, 1994). In addition to the core 

symptoms, ADHD is associated with a wide variety of functional problems 

that vary across individuals and situations (Barkley, 1990). Due to the 

heterogeneous nature of the disorder, it is not surprising that response to 

treatment for ADHD is rarely uniform. It is very common for treatment to 

result in improvement in one £irea of functioning while there is no change or a 

worsening of functioning in another area (Jacobvitz, 1990; Pelham, 1993; 

Swanson, McBumett, Christian, & Wigal, 1995). Due to the complexity of 

ADHD, no single measure can provide adequate information about responses 

to treatment for ADHD (Pelham, 1993). Researchers and clinicians need to 

use multivariate measurement designs that assess multiple areas of 

functioning, firom multiple sources, and across multiple situations. 

The current "gold standard" assessment battery for children diagnosed 

with ADHD includes a structured interview of parents, standardized ratings 

from parents and teachers and, whenever possible, objective measures of 

functioning (Barkley, 1990; Pelham, 1993). Owing to a tendency to under-

report problems or blame others for difficulties, children with ADHD are 

typically not considered to be credible sources of information (Barkley, 1990; 

Lynn & Hodge, 1982). Several studies have found that adolescents have a 

unique perspective on their behavior that often diverges from the 



12 

perspectives of parents and teachers (e.g., Achenbach, McConaughy, & 

Howell, 1987; Larson & Richards, 1993). It is currently unclear if the unique 

perspective of adolescents is a valid or invalid source of information about 

response to treatment for ADHD. 

Many authors have expressed doubt about the vahdity of self-reports 

by adolescents with ADHD (e.g., DuPaul, Guevremont, & Barkley, 1991), and 

there are also many compelling arguments against depending on self-reports 

about problems related to ADHD. Conversely, numerous experts have 

recommended including self-report in comprehensive assessments of the 

effects of treatment for adolescents diagnosed with ADHD (e.g., Achenbach «& 

Edelbrock, 1987; Barkley, 1990; Brown & Borden, 1986; Conners, 1985; 

Gittleman, Mannuzza, Shenker, & Bonagura, 1985; Wender, 1995). 

Unfortunately, for the sake of resolving the dilemma about the utihty of self-

reports by adolescents with ADHD, there is very little published information 

about the reliability and vahdity of self-reports about symptoms or problems 

linked with ADHD. As reviewed later, the few available studies give a mixed 

assessment of the rehabihty and vahdity of these self-reports. 

The purpose of this study is to measure important psychometric 

characteristics of self-reports made by adolescents being treated for ADHD. 

This psychometric information will help jSU a large gap in the treatment 

outcome research pertinent to hundreds of thousands of adolescents being 

treated for ADHD. The unique contributions of this study include: (a) 

measurement of the test-retest reliabihty and, when appropriate, internal 

consistency of self-reports by adolescents diagnosed with ADHD, (b) 

assessment of the convergent and discriminant vahdity of adolescent. 
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counselor, and teacher reports using a multitrait-multimethod matrix, (c) 

assessment of the criterion validity of self-report in terms of the sensitivity of 

self-report to the effects of stimulant medication, and (d) assessment of the 

unique contributions of self-reports above what is explained by parent, 

counselor, and teacher reports. 

The introduction to this study is divided into three sections. The 

purpose of the first section is to describe the prevalence of ADHD among 

adolescents, the rapid growth in the number of adolescents being treated for 

ADHD, and the paucity of research and many unanswered questions 

regarding the treatment of adolescents diagnosed with ADHD. The purpose 

of the second section is to identify important dependent variables to include 

in studies of treatments for adolescents diagnosed with ADHD. Accordingly, 

the second section describes the symptoms and functional problems that are 

frequently encountered by adolescents diagnosed with ADHD and should be 

targeted for treatment. Many of these symptoms or functional problems 

could or should be examined by adolescent self-report. 

The purpose of the third section is to familiarize the reader with the 

small nimiber of studies that shed some light on the reliability and validity of 

self-reports by adolescents diagnosed with ADHD. This section begins with a 

discussion of special considerations regarding the dependabihty and unique 

contributions of reports made by adolescents diagnosed with ADHD. The 

remainder of this section consists of a literature review. I have not been able 

to locate any studies in which the primary aim was to provide psychometric 

information about the self-reports of adolescents with ADHD. There are, 

however, several treatment or longitudinal studies that have used self-report 
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measures. These studies give some indication of the criterion and cross-

informant (or convergent) validity of self-reports. The results of some of these 

studies indicate that, compared to their adult caretakers, adolescents with 

ADHD may be less apt to report changes in response to treatment. However, 

results of other studies suggest that self-reports often agree with those of 

parents or teachers. Almost no information is available about the unique 

contributions of self-reports over reports by parents, teachers, or other 

caretakers. The introduction concludes with a presentation of hypotheses 

regarding the psychometric properties of the self-reports by adolescents in 

this study. 

The Prevalence of ADHD 

Professionals such as teachers, psychologists, and physicians who 

provide services for adolescents will almost certainly encounter adolescents 

who meet diagnostic criteria for ADHD. This disorder affects 3% to 9% of 

school-aged children and is the single most common reason for referral to 

child psychiatry clinics (Anderson, WilHams, McGee, & Silva, 1987; Barkley, 

1990; Weiss & Hechtman, 1993). Between 50% and 70% of children 

diagnosed with ADHD continue to exhibit the core symptoms of ADHD when 

they are adolescents (see Barkley, 1990; Brown & Borden, 1986; Klein & 

Mannuzza, 1991; and Weiss & Hechtman, 1993, for reviews). 

Although it is unlikely that there have been any major changes in the 

actual prevalence of ADHD in the past two or three decades, there has been a 

tremendous increase in the rate of diagnosis and treatment for ADHD. Since 

1971, the nimiber of prescriptions for stimulants to treat ADHD has doubled 

every 4 to 7 years (Wilens & Biederman, 1992). Between 1983 and 1993, the 
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rate of medication use for ADHD in the Baltimore Coimty pubKc schools rose 

by a factor of 1.26 (from 2.3% to 2.9%; Safer & Krager, 1994). Between 1990 

and 1993, the number of patients of all ages visiting physicisins for treatment 

of ADHD increased by a factor of 2.4 (from 902,000 to 2,019,000; Swanson, 

Lemer, & Williams, 1995). 

In terms of the number of individuals treated, adolescents are the 

single fastest growing group being treated for ADHD. In 1975, only about 

11% of students in public schools who took medication for ADHD were in 

secondary schools (i.e., middle, jimior, or senior high schools; Safer & Krager, 

1985). This proportion has tripled, such that in 1993 approximately 30% of 

all public school students who took medication for ADHD were in secondary 

schools (Safer & Krager, 1994). Growth at the senior high school level has 

been especially dramatic. Between 1983 and 1993, the proportion of senior 

high school students taking medication for ADHD increased by a factor of 

3.33, from about 0.21% to about 0.70% of the general population (Safer & 

Krager, 1994). 

The reasons for the rapid growth in the rate of diagnosis and 

treatment for ADHD are undoubtedly heterogeneous and complex. 

Continued rapid growth is likely because the estimated proportion of 

adolescents being treated for ADHD (e.g., 0.7% in senior high school, Safer & 

Krager, 1994) is still far below the estimated prevalence of ADHD in the 

general population (e.g., 2% to 3% of senior high school students; Weiss & 

Hechtman, 1993). Other pressures for continued growth in treatment for 

adolescents with ADHD include: (a) heightened pubhc awareness about 

ADHD due to the emergence of effective parent advocacy groups, (b) 
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increased public and professional awareness of the persistence of ADHD 

across the life-span, (c) changes in educational law and policy that obhgate 

public schools to identify and serve students diagnosed with ADHD, and (d) a 

steadily accumulating number of studies demonstrating that there are 

effective treatments for ADHD (Swanson et al., 1995). 

The current consensus is that there are three treatments that are 

effective in improving the functioning of children diagnosed with ADHD; (1) 

behavior therapy, (2) central nervous system stimulant medication, and (3) 

combined treatment with behavior therapy and stimulant medication (see 

Barren, 1994; and Pelham, 1993 for reviews). Although these treatments 

improve functioning, only a minority of ADHD children are "normalized" by 

medication, behavior therapy, or some combination of the two (Pelham, 

1993). Moreover, treatment must be on-going because most treatment gains 

fade rapidly when active therapy, either behavioral or pharmacological, is 

discontinued (see Brown & Borden, 1986 for a review). Thus, sohd evidence 

that there are effective treatments for ADHD and recognition that these 

treatments must be continued over a long period of time has almost certainly 

been a major contributor to the dramatic growth in treatment for adolescents 

with ADHD. 

Even though there has been extensive treatment research on children 

diagnosed with ADHD, there is very httle research on adolescents with this 

disorder. For example, there are over 160 pubHshed studies of the effects of 

stimulant medication (Spencer, Biederman, Wilens, Harding, O'Donnell, & 

Griffin, 1996). I have only been able to locate 8 controlled studies of 
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stimulant treatment for adolescents (see Appendix A). Thus, less than 5% of 

the available research provides information specific to adolescents. 

One of the reasons for the relative paucity of research on stimulant 

treatment for adolescents with ADHD is the fact that three or more decades 

ago clinical lore dictated that stimulant treatment for ADHD should be 

terminated at puberty (see Brown & Borden, 1986). Contrary to this 

outdated advice, almost every review of treatment for adolescents with 

ADHD that has been published in the last decade has given very favorable 

appraisals of the efficacy of stimulant treatment for adolescents with ADHD. 

The few available studies and several favorable reviews have been 

associated with a dramatic change in prescription practices. For instance, 

data collected in 1983 indicate that only about 30% to 50% of students placed 

on medication for ADHD in elementary school continued to take it in 

secondary school (Safer & Krager, 1985). Ten years later, these authors 

found that about 95% of students who began to take medication for ADHD in 

elementary school continued to take it in secondary school (Safer & Krager, 

1994). This dramatic change in practice has taken place despite the fact that 

several very important questions about stimulant medication effects on 

adolescents remain unanswered. For example, the dose-response relationship 

is very poorly understood, very little is known about compliance or misuse of 

stimulants by adolescents diagnosed with ADHD, and no studies have 

examined the separate and combined effects of stimulants and psychosocial 

treatment on adolescents diagnosed with ADHD. 

It should be noted that studies of psychosocial treatments for 

adolescents with ADHD are lagging behind drug studies. Of 23 studies 
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located in a literature review seeking treatment research on adolescents with 

ADHD, there are only 5 reports of non-pharmacological treatments, and two 

of these are single subject case studies (see Appendix A). Historical 

misconceptions that ADHD remitted during adolescence have certainly had a 

negative impact on the amount of research. In the past few decades, 

however, parents, teachers, mental health professionals, pediatricians, and 

other caretakers of adolescents have grown to appreciate that ADHD is a 

common disorder among adolescents. Furthermore, the vahdity of the 

diagnosis of ADHD among adolescents has received substantial empirical 

support (see Barkley, 1990 or Weiss & Hechtman, 1993, for reviews). As 

indicated previously, knowledge about the efficacy of treatments for 

adolescents with ADHD is still in its early stages. Nevertheless, over the 

past few decades, there has been a rapid increase in the number of 

adolescents receiving treatment for ADHD. 

Although studies of treatments for children_diagnosed with ADHD are 

certainly relevant, it is doubtful that all of the critical treatment 

considerations for adolescents can or have been addressed by the studies of 

children (Wender, 1995). Treatment research on adolescents with ADHD has 

been hampered by a lack of developmentally appropriate measurement 

strategies for adolescents with ADHD (Conners, 1985; DuPaul et al., 1991). 

Treatment outcome research on adolescents with ADHD could be 

substantially improved by the introduction of measurement instruments 

specifically developed for adolescents (Conners, 1985; Gittleman, 1985). 

These improved measiures could have a dramatic effect on treatment 
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decisions regarding the large and growing number of adolescents being 

treated for ADHD. 

The critical issue investigated in this study pertains to whether or not 

self-reports by adolescents should be included in multivariate assessments of 

treatment for ADHD. Information provided by adolescents could provide 

unique and clinically important data to miiltivariate treatment outcome 

assessment batteries. This source of information is rarely used and barely 

studied. As is reviewed in detail later, several researchers have used 

adolescent self-reports in treatment studies of ADHD. However, only three 

treatment outcome studies have used self-report measures that are specific to 

symptoms or functional problems related to ADHD. The next section reviews 

research that has identified critical dependent variables that should be 

assessed when measuring the effect of treatment on adolescents diagnosed 

with ADHD. Some of these critical dependent variables may be assessed by 

self-report if these reports have acceptable reliability and validity. 

Problems Associated with ADHD 

Problems associated with ADHD during adolescence are numerous and 

often severe. Dozens of longitudinal studies using a wide variety of 

methodologies have clearly demonstrated that adolescents with ADHD are 

much more likely than their non-ADHD peers to exhibit "externalizing" 

problems (e.g., aggression and delinquency; see Achenbach & Edelbrock, 

1987). There is on-going study and debate surrounding exactly which 

externalizing problems are vmiquely associated with ADHD. On one hand, 

there is Uttle doubt that adolescents with ADHD are at increased risk for 

learning and behavior problems. On the other hand, there is considerable 
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uncertainty about whether or not adolescents with ADHD experience 

increased risk for problems with "internalizing" disorders (e.g., anxiety or 

depression; see Achenbach & Edelbrock, 1987). This section reviews the 

research pertinent to which disorders are specifically linked to ADHD and 

which may be associated with ADHD but have not been clearly established as 

primary problems of adolescents with ADHD. 

Core svmptoms of ADHD. Most children diagnosed with ADHD 

continue to show higher than expected levels of the core symptoms of ADHD 

when they are adolescents, but the severity of these sjnnptoms often 

decreases (Brown & Borden, 1986; Weiss & Hechtman, 1993). Hjrperactivity 

is the sjnnptom mostly likely to remit (Cantwell, 1986) and, for most 

adolescents with ADHD, hyperactivity is not an area of clinically significant 

difficulty (Barkley, 1990; Weiss & Hechtman, 1993; Wender, 1995). 

Compared to normative samples, however, the majority of adolescents with 

ADHD show developmentally inappropriate levels of inattention and 

impulsivity (Barkley et al., 1990; Barkley et al., 1991; Biederman & 

Steingard, 1989; Brown & Borden, 1986; Gittleman, Mannuzza, Shenker, & 

Bonagura, 1985; Weiss & Hechtman, 1993). 

It is noteworthy that children and adolescents are rarely referred for 

treatment simply because they are inattentive or impulsive. The chief 

complaints about adolescents with ADHD typically center around functional 

problems such as academic failure, conflict with adults, and poor 

relationships with peers (Barkley, 1990; Weiss & Hechtman, 1993; Wender, 

1995). Impulsivity and inattention presumably contribute to these 

difficxilties, but are not necessarily the primary targets of treatment. 
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Nevertheless, because impulsivity and inattention are thought to be 

underlying causes for the functional problems that result in referral for 

treatment, impulsivity and inattention should be measured as part of a 

comprehensive assessment of treatment for adolescents with ADHD. 

Academic HifRmiltifis The most frequent complaint about adolescents 

with ADHD is academic imder-achievement or failure (Barkley, 1990; 

Barkley et al., 1991b; Biederman & Steingard, 1989; Brown & Borden, 1986; 

DuPaul et al., 1991; Klein & Mannuzza, 1991; Wender, 1995). With each 

advancing grade in school, the curriculum typically requires more attention 

to detail, better concentration, higher-order reasoning, and increased 

persistence and abihty to work independently (Evans, Vallano, & Pelham, 

1994; Wender, 1995). These curriculimi changes are especially demanding 

on adolescents with ADHD and many of these adolescents show deficits in 

coping with a secondary school curriculum (Evans, Pelham, & Grudberg, 

1995; Evans et al., 1994). Learning disabilities account for deficits in specific 

academic skills for a substantial minority of adolescents with ADHD (DuPaul 

et al., 1991; Evans et al., 1994). However, the majority of academic problems 

for adolescents with ADHD stem from problems such as failing to complete 

work, careless mistakes (often due to not listening to or following directions), 

and poor learning skills, such as ineffective note taking and study skills 

(Evans et al., 1994; Evans et al., 1995; Wender, 1995). 

As a result of patterns of problematic behavior and academic skill 

deficits, adolescents with ADHD experience considerable difficulty with 

school. Compared to normative samples of peers, adolescents with ADHD are 

more likely to fail classes, have lower grade point averages, repeat a grade, or 
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drop out of high school (Barkley et al., 1990; Barkley et al., 1991; Brown & 

Borden, 1986; Evans et al., 1994; Klein & Mannuzza, 1991; Weiss & 

Hechtman, 1993). Adolescents with ADHD tend to perform about two years 

behind their peers on measures of academic performance (Brown & Borden, 

1986). In two clinic-referred samples, Barkley and colleagues found that 

between 30% and 50% of adolescents with ADHD had repeated a grade. This 

is 3 to 5 times higher than the 9% to 11% of the adolescents in the control 

groups who repeated grades (Barkley et al., 1990; Barkley et al., 1991). 

To simimarize this discussion of academic difficulties, there is clear 

evidence that adolescents with ADHD tend to have serious difficulties with 

academic performance. Accordingly, comprehensive studies of treatment 

outcome must include measures of academic performance. Some measures 

should be tracked over time, such as grade point averages, the number of 

failed classes, and repeated academic years. Short-term academic 

performance may be assessed by measures of vigilance (e.g., on-task 

behavior), diHgence (e.g., following directions), productivity (e.g., the amoimt 

of work completed), and comprehension (e.g., quiz performance). In most 

cases, actual school data or naturalistic measures of academic performance 

can and should be collected. 

Conduct problems. Many adolescents with ADHD have frequent and 

serious behavior problems at school. These adolescents often "clown around" 

in class, laugh excessively or at inappropriate times, break school rules, and 

"talk back" to teachers or school administrators (Wender, 1995). As a result, 

compared to control groups, adolescents with ADHD are more likely to 

receive disciplinary actions such as detentions, suspensions, and expulsions 
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(Barkley et al., 1990; Klein & Mannuzza, 1991; Weiss & Hechtman, 1993). 

Also, adolescents with ADHD are more likely to be truant from classes or to 

skip entire days of school (Barkley et al., 1990). 

As might be expected from the high incidence of behavior problems at 

school, adolescents diagnosed with ADHD also engage in misbehavior at 

home or in the community. Compared to normal controls, teenagers with 

ADHD are much more likely to steal, lie, deliberately destroy others' 

property, or deUberately engage in physically cruel behavior directed toward 

people or animals (Barkley et al., 1990). Furthermore, numerous studies 

have found that about 30% of adolescents with ADHD engage in antisocial 

behavior that eventually leads to legal consequences (Weiss & Hechtman, 

1993). Consequently, compared to the general population of adolescents, 

those with ADHD are much more likely to be arrested, convicted in juvenile 

coiurt, placed or probation, incarcerated, or placed in a psychiatric hospital 

due to antisocial behavior (Biederman & Steingard, 1989; Brown & Borden, 

1986; Klein & Mannuzza, 1991; Satterfield, Hoppe, & Schell, 1982; Weiss & 

Hechtman, 1993). 

Considering all of the behavioral problems exhibited by teens with 

ADHD, it should not be surprising that about 60% of adolescents with ADHD 

also meet diagnostic criteria for Oppositional Defiant Disorder (ODD) or 

Conduct Disorder (CD). These co-morbid disruptive behavior disorders 

further worsen the already compromised prognosis for adolescents diagnosed 

with ADHD (Abikoff & Klein, 1992; Loney, Kramer, & MiUch, 1981). For 

example, compared to "pure" ADHD adolescents (i.e., those with ADHD but 

no co-morbid diagnoses), adolescents with ADHD and co-morbid ODD are 
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much more likely to experience significant conflict with their parents 

(Barkley et. al., 1991; Barkley et al., 1992a). Similarly, compared to normal 

controls and "pure" ADHD adolescents, adolescents with ADHD and co-

morbid ODD or CD may be at greater risk for substance abuse or drug 

dependence (Barkley et al., 1990; Klein & Mannuzza, 1991; Weiss & 

Hechtman, 1993). 

Due to the methodological limitations of many studies, it is difficult to 

determine if problems with antisocial behavior and substance abuse are 

related to ADHD alone or occur as a result of ODD or CD (Brown & Borden, 

1986). It can be argued the ADHD is the first sign of eventual problems with 

antisocial behavior. A childhood diagnosis of ADHD is one of the best 

predictors of CD duiing adolescence (Brown & Borden, 1986; Biederman & 

Steingard, 1989; Klein & Mannuzza, 1991) and an ADHD diagnosis is almost 

always given years in advance of a diagnosis of CD (Barkley et al., 1990; 

Klein & Mannuzza, 1991; Weiss & Hechtman, 1993). Based on this 

information, several authors have stated that many of the behavior problems 

of adolescents with ADHD can be traced directly to ADHD and are not 

uniquely explained by co-occurring CD (Biederman & Steingard, 1989; Klein 

& Mannuzza, 1991). However, a substantial proportion of children diagnosed 

with ADHD do not exhibit defiant or anti-social behavior (Weiss & 

Hechtman, 1993). It appears that the joint effect of co-morbid ADHD and CD 

results in the most severely disturbed behavior because children and 

adolescents with co-morbid ADHD and CD have a much worse prognosis than 

children and adolescents diagnosed with either ADHD or CD, but not both 

(Hinshaw, 1987; Loneyetal., 1982). 
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To summarize this discussion of conduct problems, adolescents with 

ADHD are at risk for serious behavior problems. Compared to non-ADHD 

peers, adolescents with ADHD violate more rules, break more laws, and 

experience more conflict with adult authority figures. Accordingly, 

comprehensive assessments of treatment for adolescents with ADHD should 

include measures of truancy, disruptive behavior in the classroom, and 

defiant behavior directed toward teachers and school administrators. 

Furthermore, researchers should keep track of violations of the law, arrests, 

convictions, and incarceration or psychiatric hospitalization due to behavior 

problems. Finally, violations of family rules, conflict with parents, and 

oppositional behavior directed toward parents should be assessed. 

Substance Use. Although studies have not reached an imanimous 

conclusion, the majority of studies indicate that adults with a childhood 

history of ADHD are more likely to develop substance abuse or dependence 

disorders than adiilts with no childhood history of ADHD (Weiss & 

Hechtman, 1993; Wilens, Biederman, Spencer, & Frances, 1994). There is 

Httle doubt that ADHD plus co-morbid Conduct Disorder diagnosed in 

children presupposes the individual to substantially elevated risk for 

substance abuse or dependence as an adult. It is not entirely clear, however, 

if individuals who do not have co-morbid Conduct Disorder but whose ADHD 

symptoms persist into adolescence or adulthood suffer an elevated risk for 

substance abuse disorders as adolescents and adults (Wilens et al, 1994). 

There have been several reports that adolescents with ADHD use or 

abuse substances at a higher rate than adolescents who do not have ADHD 

(e.g., Barkley et al., 1990; Bukstein, Brent, & Kaminer, 1989; Loney et al., 
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1982; Hechtman & Weiss, 1986; Milin, Halikas, Meller, & Gold, 1991). To the 

contrary, there have also been several studies that show that adolescents 

with ADHD use substances at a lower rate than their peers (see Weiss & 

Hechtman, 1993 for a review). Moreover, in the studies that have foimd 

increased rates of substance use. ADHD was not clearly associated with 

substance abuse or dependence (Weiss & Hechtman, 1993). For example, in 

Barkley et al. (1990) mothers and adolescents were asked to report on ten 

categories of substance abuse. Only the adolescents' self-report of cigarette 

smoking distinguished between the "normal" and hyperactive groups. 

Finally, when studies have found differences in the rates of substance abuse 

between adolescents with or without a diagnosis of ADHD, the differences are 

almost always explained by a co-morbid diagnosis of CD (Barkley et al., 1990; 

Klein & Meinnuzza, 1991; Weiss & Hechtmsin, 1993). 

To summarize, research has not demonstrated that adolescents with 

ADHD incur a higher risk for substance abuse than non-ADHD peers. 

Nevertheless, substance use is an area worthy of attention for all adolescents 

referred for treatment in a mental health setting. Furthermore, if an 

adolescent diagnosed with ADHD has a co-morbid diagnosis of CD, that 

adolescent should be considered to be at substantially elevated risk for 

engaging in substance abuse than adolescents in the general population . 

Peer relations. A diagnosis of ADHD is a unique predictor of 

significantly impaired relationships with peers (Loney et al., 1982; Pelham «& 

Bender, 1982). Parents and teachers often state that adolescents with ADHD 

are "socially immature" and that these adolescents tend to socialize with 

yoimger children, have few long-lasting friendships with peers who are the 
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same age, and encounter active rejection and social isolation from their peer 

group (Barkley, 1990; Weiss & Hechtman, 1993). Compared to controls, 

adolescents with ADHD are more likely to "fool around" without regard to the 

feelings of others, respond poorly to teasing or other provocation from peers, 

use poor problem solving skills, and get into physical fights with peers 

(Brown & Borden, 1986; Wender, 1995). Although problems interacting with 

peers are worsened by co-morbid ODD or CD, ADHD is a unique predictor of 

disturbed peer relations (Loney et al., 1982; Pelham & Bender, 1982). Thus, 

due to the fi-equency and severity of problems with peers, comprehensive 

evaluations of the efficacy of treatment for adolescents diagnosed with ADHD 

must include assessments of the quahty of interactions with peers. 

Self-Esteem. Several reviewers have stated that adolescents with 

ADHD experience lower self-esteem than do controls (Barkley, 1990; Brown 

& Borden, 1986; Cantwell, 1986; Evans et al., 1994; WaddeU, 1984; Weiss & 

Hechtman, 1993). This finding may be one of the distinguishing features 

between childhood and adolescent ADHD. Children with ADHD often exhibit 

unreahstically high self-esteem, sometimes referred to as a "positive illusory 

bias" (Linn & Hodge, 1982). There appears to be a reversal in the positive 

illusory bias during adolescence such that many adolescents with ADHD 

begin to view themselves more critically and less positively than normal 

controls. 

Low self-esteem in adolescents with ADHD has not been specifically 

linked to ADHD. The longitudinal studies have not typically compared 

normal controls to adolescents with ADHD. It is possible that any adolescent 

referred for psychiatric treatment has lower self-esteem than that of normal 
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controls. Moreover, it has not been demonstrated that levels of self-esteem 

affect the functioning of adolescents with ADHD. 

Depression and anxiety. Several reviewers have suggested that 

adolescents with ADHD suffer from inordinately high rates of depression and 

anxiety (Biederman & Steingard, 1989; Faigel, Sznajerman, Tishby, Turel, & 

Pinus, 1995; Wender, 1995). Epidemiological studies of non-clinical 

populations and research on co-morbidity within clinical samples has found 

that between 20% and 30% of children and adolescents with ADHD meet 

diagnostic criteria for a co-morbid mood or anxiety disorder (Anderson et al., 

1987; Biederman, Newcom, & Sprich, 1991; McGee, Freehan, WiUiams, 

Partridge, Silva, & Kelly, 1990). These findings show that many adolescents 

with ADHD are likely to experience anxiety or depression. 

Rey (1994) reported that co-occurrence of disruptive disorder diagnosis 

and depression was high and a diagnosis of ADHD increased the odds of 

having depression. Similarly, Barkley et al. (1991) reported higher rates of 

self-reported stress and sadness among ADHD adolescents versus controls. 

In the same study, mothers' and teachers' reports of anxious behavior 

discriminated between controls and adolescents diagnosed with ADHD. 

However, these reports by adolescents, parents, and teachers do not mean 

that there were clinically meaningful differences in internalizing problems 

between the ADHD and control groups. In fact, the ADHD and control 

groups did not differ on measures of clinically meaningful depression. 

Furthermore, longitudinal studies of hjrperactive children have found that 

the base rate of anxiety and depression is about the same for teenage 
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hyperactives and controls (Biederman & Steingard, 1989; Klein & Mannuzza, 

1991; Weiss & Hechtman, 1993). 

In summary, there are mixed reports that adolescents with ADHD may 

incur an higher than usual risk for anxiety or depression than an adolescent 

without ADHD. Therefore, it is probably worthwhile to periodically assess the 

mood and anxiety levels of adolescents receiving treatment for ADHD. 

Suicide. Weiss and Hechtman (1986) found that about 10% of 

hyperactive children (6 out of 62) followed into adulthood attempted suicide 

and about 5% died from either suicide or accidental injury. This rate of 

reported suicide attempts is about the same as, and possibly lower than, rates 

reported in several epidemiological surveys (Smith & Crawford, 1986). It is 

noteworthy, however, that the fatal self-injury rate reported by Weiss and 

Hechtman far exceeds the rate in the general population (Windle, Miller, & 

Domenico, 1996). 

Brent and colleagues reported that impulsivity associated with ADHD 

might increase the risk for fated suicide attempts (Brent, Perper, Goldstein, et 

al. 1988). Contrary to Brent et al. (1988), subsequent research has not found 

that ADHD is a unique predictor of adolescent suicide (Brent, Kolko, Allan, & 

Brown, 1990; Brent, Perper, Moritz, et al., 1993; Brent, Johnson, Perper, et 

al., 1994). It may be relevant; however, that adolescents with ADHD 

experience more automobile accidents and other injuries than their peers 

(Barkley, Guevremeont, Anastopoulos, et al., 1993). Thus, adolescents with 

ADHD are more likely to injure themselves than non-ADHD peers, but it is 

currently unclear if adolescents with ADHD are at higher than expected risk 

for suicide. 
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OvftrflU summary of problem areas for adolescents with ADHD. 

Compared to their non-ADHD peers, adolescents with ADHD are more likely 

to experience difficulty with: (1) the core symptoms of ADHD-- especially 

impulsivity and inattention, (2) academic functioning, (3) antisocial behavior, 

(4) defiant behavior toward adults, and (5) poor relationships with peers. 

Studies of treatment for adolescents with ADHD that do not assess these five 

"primary problems" risk missing changes in critical areas of difficulty directly 

liked to ADHD. The review of the hterature also found that substance abuse, 

low self-esteem, anxiety, depression, or suicide are "secondary problems" 

likely to be encountered by adolescents receiving treatment for ADHD or a 

variety of other mental health problems. In other words, as with all 

adolescents referred for mental health treatment, the "secondary" problems 

are important to track, but are not necessarily unique to adolescents with 

ADHD. 

The Reliabihtv and Validitv of Adolescent Self-Report 

Compared to children, adolescents spend much less time with their 

teachers and parents. Most adolescents often spend at least a few hoiurs a 

day in which they are not supervised by parents or teachers (Larson & 

Richards, 1994). Furthermore, adolescents rarely spontaneously describe 

their activities to parents and teachers who were not present (Larson «& 

Richards, 1994). Thus, even though reports by parents and teachers may 

provide a sufficiently complete description of children with ADHD, adults 

may be imaware of many important daily activities of adolescents. This gap 

in knowledge is particularly true for time during which adolescents interact 

with peers without adult supervision. One of the challenges in working with 
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adolescents is the fact that normal development leads to gaps in the abihty of 

parents and teachers to monitor the behavior of adolescents. Indeed, parents 

of adolescents with ADHD have stated that they did not spend enough time 

with their adolescent children to be conj&dent about their ratings of the 

adolescents' response to treatment with stimulant medication (Klorman et 

al., 1990). 

Due to gaps in monitoring, adolescents should have insights into 

situations or subjective experiences that are not encountered by either 

parents or teachers. Thus, adolescents should be able to provide unique and 

valuable information about their own behavior. Indeed, several studies have 

shown that adolescents can provide more accurate data about misbehavior 

than can parents and teachers. This improved accuracy is particularly true 

for covert or low-frequency behavior such as using tobacco products, 

consuming alcohohc beverages, engaging in sexual behavior, and breaking 

the law. Several studies have presented data indicating that adolescents 

may be more dependable sources of information about substance use or abuse 

than are parents or teachers (Barkley et al., 1990; Langhinrichsen, 

Lichtenstein, Seeley, Hops, Vary, Tildesley, & Andrews, 1990; Winters, 

Stinchfield, Henley, & Schwartz, 1991). Likewise, adolescents appear to be 

at least as acciirate as, and possibly better than, parents an teachers in 

reporting violations of the law (Hart, Lahey, Loeber, & Hanson, 1994). In 

fact, due to the limited scope of their interactions with students, teachers 

tend to be very poor sources of information about covert or low-frequency 

antisocial behavior (Pelham, Gnagy, Greenslade, & Mihch, 1992). 



32 

It should be noted, that even though adolescents in the general 

population may be trustworthy sources of information, there are many 

reasons for doubting self-reports made by adolescents diagnosed with ADHD. 

This population is notorious for failing to give close attention to details, 

making careless mistakes, failing to follow instructions, not completing tasks, 

being forgetful, and avoiding or greatly disliking activities that require 

sustained attention (Wender, 1995). Due to these behavioral tendencies, 

adolescents with ADHD are prone to making many errors as they 

inattentively and impulsively rush to complete self-report questionnaires or 

structured interviews. Thus, compared to adolescents in the general 

population, adolescents with ADHD may need more structure and incentives 

to provide rehable self-report data. 

In addition to the threats to the rehabUity of self-reports by 

adolescents diagnosed with ADHD, there are many threats to the validity of 

these self-reports. For example, emotional immaturity and poor social 

judgment could bias self-reports, especially when questions require subjective 

assessment of normative behavior rather than description of specific 

behaviors. Another threat to validity is perceived secondary gains or social 

desirability biases. For example, effective behavioral treatment for ADHD 

must be intensive and ongoing (Pelham, 1993). Adolescents with ADHD 

might try to gain rewards, avoid ptmishments, or relax supervision by giving 

overly positive self-reports about their functioning. Also, adolescents might 

try to please parents, teachers, or therapists by maximizing reports of 

improvement or successes and minimizing reports of problems or failures. 

Another potential threat to the validity of self-reports by adolescents with 
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ADHD is the fact that about 60% of adolescents with ADHD also meet 

criteria for co-morbid CD or ODD. Adolescents with ODD often blame others 

for mistakes, misbehavior, or other failures (APA, 1994). Adolescents with 

CD often he and attempt to dehberately deceive others (APA, 1994). 

It is imclear at this time if the self-reports by adolescents provide 

imique, rehable, or vahd information. An exhaustive review of the Uterature 

located 23 studies that reported treatment outcome data specifically 

pertinent to adolescents diagnosed with ADHD (see Appendix A). Self-report 

data were reported in only 8 (26%) of the studies. With the exception of 

criterion validity related to response to treatment, none of the studies 

reported data pertinent to the psychometric properties of self-reports by 

adolescents with ADHD. The remainder of this section reviews the 8 studies 

that have presented self-report data. This review is focused on the ability of 

adolescents with ADHD to report changes in response to treatment. In a few 

places, however, studies of self-reports by adolescents in the general 

population or firom epidemiological studies are reviewed. 

Global response to treatment Klorman and colleagues completed two 

double-blind, placebo controlled studies of treatment with methylphenidate 

that used self-reports by adolescents about global improvement as a 

dependent measure (Klorman, Coons, & Borgstedt, 1987; Klorman, 

Brumghim, Fitzpatrick, & Borgstedt, 1990). At the end of the trial, before 

the blind was broken, a clinician completed the Loney-Ordona Scale with the 

adolescents (Loney & Ordona, 1975). This ten point scale ranges from 

dramatically good response to dramatically bad response to treatment. In 

both studies, cross-informant validity of adolescent self-reports was supported 
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by the fact that there were no significant differences in Loney-Ordona scale 

scores completed by parents and those completed by adolescents. 

Furthermore, the criterion validity of adolescents' global ratings of response 

to treatment was supported by the fact that, as a group, the ratings were 

sensitive to differences in functioning on methylphenidate versus placebo. I 

was not able to locate any information on the test-retest rehability, 

concurrent validity, or incremental vaHdity of the Loney-Ordona scale. 

Core svmptoms of ADHD Only three treatment studies used self-

report of core sjmiptoms of ADHD as a dependent variable. Lerer and Lerer 

(1977) stated that adolescents reported increased ability to pay attention and 

concentrate when they were treated with methylphenidate. Klorman et al. 

(1990) foimd an improvement in self-rated concentration between the 

methylphenidate versus placebo conditions. In both of these studies, adults 

also reported improvements in inattention or problems concentrating. Thus, 

in two studies of treatment with methylphenidate, adolescents have reported 

improvements in concentration and these self-reported improvements were 

also noted by adults. 

In one of the few published studies of psychosocial treatments for 

adolescents with ADHD, Barkley et al. (1992b) provided families with 8 to 10 

sessions of one of three types of family therapy. The adolescents and their 

parents completed ratings three times: before treatment, immediately after 

receiving family therapy, and at a three month follow-up. One of the 

questionnaires Barkley et al. used was the Youth Self-Report version of the 

Child Behavior Checklist (CBCL-YSR; Achenbach and Edelbrock, 1987). The 

CBCL-YSR contains items that are "face-valid" measures of problems with 
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inattention. Despite reports that a separate factor comprised of inattention 

symptoms was not found in initial factor analytic studies of the CBCL-YSR 

(DuPaul et al., 1991), subsequent research has found a distinct, nine item 

"inattention" scale (Song, Singh, & Singer, 1994). The narrow-band 

"inattention" scale on the YSR is subsumed, but not completely, by the broad

band "externalizing" problems factor. Reports on the CBCL-YSR Inattention 

scale did not change in response to any of the three family therapy programs 

provided by Barkley et al. (1992). However, the CBCL-YSR externalizing 

scores showed statistically significant change in a positive direction between 

the pre- and post-treatment assessments. Like the adolescents, parents did 

not report any statistically significant change in the adolescents' attention 

problems, but they did report an improvement in extemahzing problems in 

response to treatment. Thus, as a group, the pattern of responses by parents 

and adolescents reflected similar perceptions about response to treatment. 

It is noteworthy that, in a separate study that compared adolescents 

with ADHD to controls, parents' and adolescents' reports on the CBCL 

inattention scale did not differentiate between the two groups (Barkley et al., 

1991). Thus, for parents and adolescents, the CBCL scales, especially the 

attention prolems scale, may not be very sensitive measures of problematic 

behavior exhibited by adolescents with ADHD. Researchers and clinicians 

may wish to consider other measures. 

At least a dozen behavior rating scales have been developed to 

measure symptoms of ADHD (Barkley, 1990). Two scales were specifically 

intended to be used as adolescent self-report instruments: the ADD-H 

Adolescent Self-Report Scale (Conners & WeUs, 1985) and the Self-
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Evaluation (Teenager's) Self-Report (Gittleman, 1985). Both scales have 

several items devoted to each of the three core symptoms of ADHD (i.e., 

hyperactivity, impulsivity, and inattention). The reliability, vaHdity, and 

adolescents' normative pattern of responses to these scales have not been 

investigated (DuPaul et al., 1991). I have not been able to locate any studies 

that used either of these self-report instruments. 

Several structured interview scales assess the core symptoms of ADHD 

(DuPaul et al., 1991). For example, the Diagnostic Interview Schedule for 

Children (DISC) is a comprehensive assessment tool designed to provide 

diagnoses for numerous DSM disorders (Lahey et al., 1995). The DISC has 

been used in at least four different forms to assess adolescents for problems 

related to ADHD. For example, 25 of the DISC items designed for use with 

DSM-in are intended to assess symptoms or problems associated with 

Attention Deficit Disorder (ADD) and ADD with Hyperactivity (ADD-H). 

Various versions of the DISC have achieved acceptable levels of test-retest 

reliability, internal consistency, and inter-observer agreement (Lahey et al., 

1995). On the other hand, the DISC and other structured interviews based 

on DSM criteria have been repeatedly criticized for under-diaemosing ADHD 

in adolescents (Barkley, 1990; Biederman & Steingard, 1989; Faigel et al., 

1995; Weiss & Hechtman, 1993). Barkley (1990) suggests that the number of 

symptoms necessary for a diagnosis should be lower for adolescents than for 

children. Furthermore, the concurrent, construct, and predictive validity of 

the various structured interviews remains to be documented (DuPaul et al., 

1991; Lahey et al., 1995; Waldman et al., 1995). 
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Two studies have found that self-report on the DISC may 

xmderestimate problems with inattention, impulsivity, and hyperactivity. 

Gittleman and colleagues found that parents were more hkely to report 

ADHD core symptoms than adolescents. This tendency of adolescents to 

under-report difficulties was not observed for other psychiatric disorders 

including ODD, which might be expected to lead to tinder-reporting of 

problems (Gittleman, Mannuzza, Shenker, & Bonagura, 1985). Similarly, in 

a criterion vahdity study, self-report lead to adequate prediction of CD-

related problems, but not problems related to ADHD (Hart, Lahey, Loeber, & 

Hanson, 1994). 

Greenbaimi and colleagues foimd a large amount of source variance 

associated with adolescent self-reports on the DISC, but could not determine 

if this source variance was due to methodological artifact (e.g., bias) or 

exposure to different situations (Greenbaum, Dedrick, Prange, & Friedman, 

1994). It is noteworthy that Greenbaum et al. conducted a factor analytic 

structural equations (FASE) analysis of a multitrait-multimethod matrix 

(MTMM) and foimd acceptable convergent and discriminant vahdity of 

parent, adolescent, and teacher reports about internalizing, thought, 

attention, and externalizing problems. This validity data suggests that 

adolescents may be competent reporters of information about problems with 

inattention, but researchers need to take precautions to control for response 

biases exhibited by parents, teachers, and adolescents. 

Academic problems Two studies have presented data on self-reports 

about academic performance. As stated in the previous section, in Barkley et 

al. (1992b) the parents and adolescents completed CBCL scales before 
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treatment, at the end of treatment, and at a three month foliow-up. There 

were no significant changes in the CBCL-YSR academic performance scale. 

On the other hand, reports by parents on the CBCL indicated that family 

therapy resulted in improvements in academic functioning. It is noteworthy 

that in Barkley et al. (1991b), teachers' reports on the CBCL-TRF showed 

differences between the ADHD and control groups, but reports by parents 

and adolescents on the appropriate CBCL scales did not show differences 

between the groups. Thus, the CBCL-YSR academic performance scale does 

not appear to be a very sensitive measure when working with adolescents 

with ADHD, 

Stewart and McLaughlin (1994) reported that a behavioral 

intervention that included self-monitoring of on-task behavior resulted in 

improvements in classroom behavior. Treatment included training in 

appropriate on-task behavior, praise for intervals of on-task behavior, and 

points earned toward a reward for each interval of on-task behavior. Inter-

observer agreement about the adolescent's on- and off-task behavior ranged 

from 70% to 100% with an overall mean of 82%. This result indicates that 

adolescents with ADHD may be able to provide reUable estimates of the 

amount of time they spend on-task. 

Based on the restdts of the two studies reviewed above, it might be 

worthwhile to adapt a scale such as the Academic Performance Rating Scale 

(DuPaul, Rapport, & Periello, 1990) for use with adolescents. On the other 

hand, because objective measures of academic performance are often 

available, it is doubtful that self-reports of academic performance will add 
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much additional information to comprehensive assessments of treatment for 

adolescents with ADHD. 

Conduct problems The CBCL-YSR is a promising self-report 

instrument for measuring conduct problems in adolescents with ADHD. 

Normative data is available for the YSR extemahzing scale and studies have 

shown that this scale has excellent intemeil consistency and acceptable test-

retest rehabihty (Achenbach & Edelbrock; 1987, Achenbach, 1991). Barkley 

et al. (1992a) found that adolescents reported fewer externalizing problems 

on the CBCL-YSR after 8 to 10 sessions of therapy designed to decrease 

family conflict. Similarly, Barkley et al. (1991) foxmd that responses on the 

CBCL-YSR externalizing scale discriminated between adolescents with and 

without ADHD. Thus, the YSR extemahzing scale appears to be a global 

measure of misbehavior that is rehable, normed, and sensitive to change or 

diagnostic group differences. Unfortimately, the broad-band extemahzing 

scale on the YSR blurs the distinction between various narrow-band areas of 

functioning such as inattention, aggression, and delinquency. 

Conflict with adults Only one study has provided data on self-reports 

about changes in the quality of interactions with adults in response to 

treatment for ADHD (Barkley et al., 1992b). As noted previously, in this 

study, ratings were completed before and after family therapy. The Issues 

Checkhst (IC) assesses the niunber of issues discussed by adolescents and 

parents and the intensity of anger in these discussions (Prinz, Foster, Kent, 

& O'Leary, 1979). Self-reports by adolescents on this measure have 

discriminated between distressed and non-distressed parent-adolescent dyads 

(Prinz et al., 1979; Robin & Foster, 1988). Unfortunately, the test-retest 
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reliability of the IC completed by adolescents may not be adequate (Robin & 

Foster, 1988). Moreover, Barkley et al. (1992b) found that reports on the IC 

by adolescents were less sensitive to the of effects family therapy than were 

reports by the adolescents' mothers. Similarly, Barkley et al. (1992a) found 

that self-reports by adolescents diagnosed with ADHD were not statistically 

different from reports by controls. Thus, the IC may not be a very useful self-

report measure in treatment studies for adolescents with ADHD. 

The Conflict Behavior Questionnaire (CBQ) is designed to measure the 

degree of conflict and quality of communication in parent-adolescent 

relationships (Prinz et al., 1979). As with the IC, adolescent self-reports on 

the CBQ discriminate between distressed and non-distressed mother-

adolescent dyads (Prinz et al., 1979; Robin & Foster, 1988). A serious 

problem with the CBQ is that it does not appear to correlate with objective 

measures of the quality of interactions (Barkley et al., 1992a). Furthermore, 

there have been several reports of discrepancies between adolescent and 

parent reports on this scale (Barkley et al, 1992b; DuPaul et al., 1991). 

Nevertheless, after 8 to 10 sessions of family therapy, adolescents and their 

mothers both reported a decline in conflict as measured by the CBQ. It is 

unclear if these ratings are a vahd measure of improvement and further 

vahdity studies of the CBQ and other measures of conflict are sorely needed. 

To siimmarize this discussion of meastires of parent-adolescent conflict, 

several measures have been developed, but none have received an acceptable 

level of empirical validation. Because adult-adolescent conflict is not always 

readily observed, there is considerable need for a simple, rehable, and vahd 
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self-report measures of the quality of interactions between adults and 

adolescents. Further work in this area could be very fruitful. 

Quality of interactions with peers The CBCL scales contain items that 

describe the nature of interactions with peers. Apparently these items were 

not responsive to the family therapy treatment provided in Barkley et al. 

(1992b), because the only changes in CBCL-YSR scales were on the broad

band internalizing and externalizing factors. This lack of reported change 

runs contrary to an improvement in social competence as rated by mothers 

using the CBCL. Thus, once again, the CBCL-YSR does not appear to be 

very sensitive to the effects of treatment. Further research on self-report 

measures of social functioning with peers is sorely needed. 

Subiective mood Morris (1993) provided 12 weeks of "Self-

Management" training based on Rational Emotive Therapy to two groups 

consisting of 12 "at risk" adolescents. The members of one group of 

adolescents all met DSM-III-R criteria for CD; the other group members were 

all diagnosed with ADHD. Prior to and immediately after the intervention, 

the adolescents completed the Beck Depression Inventory (BDI; Beck, Steer, 

& Garbin, 1988), the State-Trait Anger Scale (STAS; Spielberger, Jacobs, 

Russell, & Crane, 1983), and the Irrational BeKefs Test (IBT; Smith, 1982). 

The group of adolescents diagnosed with CD showed statistically significant 

reductions in depression, state and trait anger, and irrational thinking. The 

adolescents with ADHD did not change significantly on any of the dependent 

variables. Rather than being an indication that adolescents can not 

accurately report changes in mood states or behefs, these results may reflect 
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the fact that numerous studies have found that cognitive therapy is not an 

effective treatment for ADHD (see Pelham, 1993). 

Three studies have described the effects of medication on subjective 

mood states of adolescents diagnosed with ADHD. Klorman et al. (1987) had 

the adolescents complete four multi-item scales named dysphoria, euphoria, 

anxiety, and "dlfferentness" (Peloquin & Klorman, 1986). The only scale that 

showed a significant response to treatment with methylphenidate was the 

dysphoria scale. In Klorman et al. (1990) the adolescents completed a scale 

with five factors that were previously found to be sensitive to the effects of 

stimulants: vigor, elation, surgency, fatigue, and concentration (Strauss, 

Lewis, Klorman, Peloquin, Perlmutter, & Salzman, 1984). Statistically 

significant effects of methylphenidate were found for all of the scales except 

surgency. Finally, Lerer and Lerer (1977) found that adolescents reported 

less nervousness and anxiety when on methylphenidate than on placebo. 

The clinical importance of the reported improvements in subjective 

mood in response to treatment with methylphenidate is difficult to determine. 

According to Klorman et al. (1990), the reported changes in subjective mood 

were not related to a lessening of depression because the mood changes were 

small and not statistically significant from baseline. Rather, in the Klorman 

studies, the authors stated that the observed reductions in dysphoria may 

have been related to better performance during stressful laboratory 

procedures (e.g., tests of sustained attention and vigilance). Based on the 

available information, the mood effects in Lerer and Lerer (1977) are difficult 

to explain. It should be noted that no studies have reported on the 

relationship between mood and functioning in adolescents with ADHD. The 
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relevance of changes in mood states for adolescents with ADHD is ciirrently 

unknown and might not be an issue of primary clinical importance. 

Cross -Informant Agreement and Method Variance 

Researchers have consistently foimd poor inter-observer agreement 

between adolescents and parents and teachers (DuPaul et al., 1991). This 

finding is often cited as a reason for discounting the vahdity of self-reports by 

adolescents. It should be strongly stated that there are many legitimate 

reasons for adolescents and adults to disagree (Achenbach et al., 1987; 

Greenbaum et al., 1994; Phares et al., 1989). Foremost among these reasons 

is the fact that adolescents may behave differently in different situations, and 

parents, teachers, and adolescents are often exposed to situations that some 

other respondents never experience. This normal pattern of exposure to 

different settings during adolescence results in the methodological 

phenomenon typically called situational variance and is considered to be a 

legitimate cause of method variance. 

Numerous studies have found substantial amounts of situational 

variance in reports about the sjmiptoms or functioning of children and 

adolescents. In a meta-analytic review, Achenbach et al. (1987) found high 

levels of agreement (mean r = 0.60) between informants who interact with 

adolescents in similar situations. For example, parents tend to agree with 

their spouses, teachers tend to agree with other teachers, and mental health 

workers tend to agree with other mental health workers. Informants who 

interacted with the adolescents in different situations showed considerably 

worse agreement. For example, the average correlation between parents and 

teachers was only 0.28. Likewise, the average correlation between 
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adolescents and adults (i.e., parents and teachers) was less than 0.22. These 

findings suggest that unique perspectives of informants (source variance) or 

situational factors or both weaken agreement between informants. 

Levels of cross-informant agreement appear to decrease as children 

become adolescents. Achenbach et al. (1987) found higher levels of 

agreement between informants regarding children (6-11 year olds, r = 0.51) 

versus adolescents (12-19 year olds, r = 0.41). Similarly, Simpson (1993) 

reported that the average correlation between pairs of high school teachers 

rating the same student was only 0.25. This is considerably lower than the 

average level of agreement between teachers reported by Achenbach et al. (r 

= 0.64). 

Decreased time with students and increased variety of situations could 

accoxmt for the relative lack of agreement between secondary school teachers. 

Compared to elementary school teachers, secondary school teachers spend 

less time with the students. Moreover, there is more variability in the 

structiire and activities in secondary versus elementary school classes. On 

the other hand, it is doubtful that observations by secondary school teachers 

are substantially less reliable or valid than observations by elementary 

school teachers. Rather, because there is more situational variance across 

classrooms in secondary school versus elementary school, there is more 

situational variance in teachers ratings of adolescents versus children. 

In most studies observers are nested within situations and source and 

situational variance become hopelessly confounded. A unique feature of 

multi-informant measurement designs in studies with adolescents diagnosed 

with ADHD is that the adolescents experience multiple settings. When 
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adults are nested within situations and adolescents cross into multiple 

settings, there may be less situational variance associated with reports by 

adolescents than adults. 

In addition to situational factors, differences in reports across 

observers can be influenced by unique characteristics of the observer. When 

observers are not interchangeable across situations, the systematic variance 

associated with the observer is called source variance. This form of method 

variance represents a measurement artifact and is a potentially serious 

threat to the vaHdity of the measurement (Campbell & Fiske, 1959). As 

mentioned previously, there are many potential reasons for adolescents with 

ADHD to give biased reports about their functioning. On the other hand, if 

adolescents complete ratings in a haphazard manner that results in random 

mistakes, then there will be minimal source or situational variance in reports 

by adolescents with ADHD. Indeed, in the case of completely random 

reporting, there will be no systematic variance and therefore no method 

variance because nothing will be correlated with the random self-reports. 

Hence, rehable responding is a prerequisite for method variance. 

The effects of method variance can be partially controlled by using the 

Mutitrait-Multimethod (MTMM) design described by Campbell & Fiske 

(1959). The rationale for the MTMM design is that msinifest variables (i.e., 

those that are directly measured) can be partitioned into at least four 

theoretically defined components: trait variance, method variance, unique 

variance, and random error (Figueredo, Ferketich, & Knapp, 1991). Trait 

variance consists of variance associated with the constructs of theoretical 

interest (e.g., inattention and conflict with adults). Method variance consists 
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of variance associated with a particular method or procedure for collecting 

data (e.g., adolescents' self-reports). Unique variance is reliably associated 

with the manifest variable, but does not covary with trait or method variance. 

Random error is variance that can not be systematically associated with any 

variables in the model. 

The original method for analyzing MTMM data consisted of inspecting 

patterns of bivariate correlations. Deciphering complex patterns of bivariate 

correlations in MTMM matrices is a daunting task that often leads to 

inconclusive or highly subjective interpretations of MTMM data. The 

invention of factor analjdic structural equations (FASE) modeling has greatly 

improved the precision and interpretability of analyses of MTMM data 

(Figueredo, et al,, 1991). In recent years, factor analytic structural equations 

MTMM models (FASE-MTMM) have become the most widely and 

enthusiastically recommended procedures for controlling the effects of 

method variance and assessing the convergent and discriminant vahdity of 

measures (Marsh, 1989). 

Two types of FASE-MTMM models have been used successfully with 

MTMM data. The "complete" FASE-MTMM model specifies latent factors for 

substantive constructs (e.g., inattention) and latent factors for method 

constructs (e.g., adolescents' reports). Although this type of model is 

conceptually appealing, it frequently results in parameter estimation errors 

(Greenbaum et al., 1994: Marsh, 1989). An alternative to the "complete" 

FASE-MTMM model is the "correlated uniqueness" model. In this model, like 

the complete model, the substantive factors are expHcitly specified. In the 

correlated errors method, however, method factors are not specifically 
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modeled. In this model, method effects are inferred from correlations 

between the unique variance terms of manifest variables sharing the same 

measurement method. There have been no reports of correlated uniqueness 

FASE-MTMM models resulting in serious errors in parameter estimation 

(Greenbaum et al., 1994, Marsh, 1989). 

Hypothetical examples of the complete and correlated errors FASE-

MTMM models are presented in Figure 1. The variables depicted inside 

rectangles are directly measured manifest variables Eind the variables 

depicted inside circles are theoretically specified latent variables that can not 

be observed directly. Because the theoretically specified latent variables 

presumably cause the variance in the directly observed manifest variables, 

single-headed arrows lead from the latent variables (circles) to the manifest 

variables (rectangles). Double-headed arrows in the diagram represent 

correlations between variables in which no causal order is specified. 

Insert Figure 1 about here 

The overall utility of the FASE-MTMM model is assessed by various fit 

indices that measure how well the pattern of correlations in the model 

describes the patterns of correlations actually observed in the data (Bentler & 

Bonnet, 1980). There is no limit on the number of models that can achieve 

acceptable fit indices. Figueredo et al. (1991) describe the interpretation of 

FASE-MTMM models. Briefly, judgments of the relative worth of the models 

are based on theoretical considerations, a preference for parsimonious 

models, and comparing statisticed fit indices. Convergent validity is 
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measured by the size and statistical significance of paths between manifest 

variables and latent variables. Discriminant validity is assessed by the size 

of correlations between latent variables and by the relative fit of models that 

specify latent variables as orthogonal, correlated, or identical. If the latent 

variables are highly correlated and the model fits better when the latent 

variables are merged into identical factors, then the factors have poor 

discriminant validity. 

Between- Versus WitViin-Subiects Factor Analvsis 

Owing to repeated findings of substantial amounts of method variance 

in data about adolescents with ADHD, FASE-MTMM modeling is an 

indispensable tool for assessing the validity of self-reports by adolescents 

with ADHD. To date, all of the pubhshed FASE-MTMM studies have 

examined between-subjects variance. These studies require large sample 

sizes because MTMM models tend to have many variables and experts 

typically recommend a subject to parameter ratio of at least 5 to 1 (West & 

Finch, 1991). For example, Greenbaum et al. (1994) had 489 subjects and 

Song et al. (1994) had 302 subjects provide data for their FASE-MTMM 

models. These large sample sizes may be feasible for cross-sectional studies, 

but they are far too large for the tjrpe of treatment study suitable for 

adolescents with ADHD. To date, the largest sample in any study of 

treatment of adolescents with ADHD is 48 (Klorman et al., 1990). Thus, it is 

imlikely that a factor analysis of between-subjects variance will be possible in 

treatment studies for adolescents with ADHD. Fortunately, some studies of 

treatment for adolescents with ADHD can generate data that are appropriate 

for a factor analysis of within-subjects variance. 
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Many studies of children and adolescents with ADHD use repeated 

measures designs with 20 or more observations per subject (e.g., Evans et al., 

1991; Pelham & Hoza, 1987; Pelham, Vodde-Hamilton, Murphy, Greenstein, 

& Vallano, 1991). In these studies, a modest number of subjects can generate 

a large number of observations. Failing to control for between-subjects 

variance can completely obscure the within-subject changes observed in these 

repeated measures studies (Keppel, 1991). Therefore, the appropriate 

analysis for repeated measures data examines within-subjects variance after 

statistically controlling for effects of between-subjects differences. Although 

within-subject variance has received little attention in the FASE or 

confirmatory factor analysis literature (other than to be treated as error 

variance), factor analysis of within-subjects data is well defined in the 

traditional factor analysis literature (Gorsuch, 1983; Rummel, 1970) and 

completely accepted in the analysis of variance (ANOVA) literature. 

Rummel (1970) describes a "data cube" such that variables define one 

dimension, subjects define another dimension, and measurement occasions 

define the third dimension. Any two dimensional slice of the data cube is 

suitable for traditional factor analysis. Most factor analj^c studies select the 

slice defined by variable and subject dimensions and thus factor analyze 

between-subjects variance. A completely acceptable alternative is to select 

the slice of the data cube defined by the variables and occasions dimension. 

In this type of factor analysis the data are based on within-subjects variance. 

At present, between- and within-subjects factor analyses are equally 

acceptable, but mutually exclusive types of factor analyses. Current factor 

analysis procedures do not allow for multivariate studies that measure the 
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effect of between-subjects variance (e.g., traits) on within-subject variance 

(e.g., states; Gorsuch, 1983). Factor analysis of within-subjects variance 

should be viewed as the conceptual equivalent to a repeated measures 

ANOVA except that interactions of between- and within-subjects effects can 

not be assessed in the factor analj^tic model. 

The major difference between the two FASE-MTMM models is the 

treatment of the data before the factor analysis is conducted. In a between-

subjects analysis, either data from one occasion are selected or data from 

multiple occasions are averaged such that there is only one data point for 

each subject for each variable. In a within-subjects FASE-MTMM study the 

between-subject variance must be removed prior to the factor analysis. 

Failing to remove the between-subjects data might result in large between-

subjects differences completely obscuring within-subjects variability. 

Between-subjects variance can be controlled in several different ways, for 

example by calculating within-subject deviation scores or individual z-scores. 

To conclude this discussion of factor analyses, one of the truly unique 

features of this study is the use of FASE-MTMM models to assess the 

construct validity of within-subject changes in functioning. I expect that this 

model will support the convergent and discriminant validity of adolescents 

self- reports about three areas of functioning: Inattention/Impulsivity, 

Defiance/Disruption, and Peer Interactions. The reasons for choosing these 

three factors is explained in greater detail in the methods section. 

Criterion. Converffp^nt. and Incremental Vahditv 

MTMM studies definitely do not provide a complete or definitive 

assessment of the validity of a measure. FASE-MTMM modeling is an 
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excellent procedure for measuring the internal validity of measures 

(Waldman, Lalienfield, & Lahey, 1995). Vahdity studies should, however, 

assess factors besides convergent and discriminant validity. For example, the 

validity of a measiire is also inferred from assessments of criterion, 

concurrent, and incremental validity (Cook & Campbell, 1979; Cronbach & 

Meehl, 1955; Sechrest, 1963; Waldman et al., 1995). 

Criterion validity refers to reasonable covariation between the variable 

being assessed for validity and some other criterion variable. Criterion 

validity can be inferred when appropriate independent variables produce 

changes in the dependent variables being assessed for validity. In this study, 

all of the subjects participated in a placebo-controlled, double-blind, crossover 

study of the effects of stimulant medication. Since the effect of stimulant 

medication on the functioning of adolescents with ADHD is well established 

as an independent variable likely to produce changes in behavior, the 

treatment with stimulant medication can be used to assess the criterion 

validity of self-reports by adolescents diagnosed with ADHD. 

Concurrent vahdity is assessed by measuring covariation with one or 

more criterion variables that are presumed to be good indicators of the 

construct of interest. Most researchers describe direct observation as the best 

contemporary measure of behaviors related to ADHD (e.g., Atkins, Pelham, & 

Licht, 1985; Barkley, 1990; DuPaul et al., 1991). For example, the validity of 

teacher ratings is often judged by comparing teacher ratings with the 

frequency of behavior recorded by an independent observer. In this study, 

adolescent reports were correlated with objective measures of academic 

performance and frequency coxints of negative social behaviors. Six 
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objectively measured variables that have a soUd history of being related to 

parent or teacher ratings were selected: the frequency of impulsive behavior, 

frequency of teasing peers, the frequency of defiant behavior toward adults, 

disruptivie behavior in the classroom, academic comprehension, and the 

amount of classwork completed (Atkins et al., 1985; Barkley, 1991; DiiPaul et 

al., 1991; Hart et al., 1994; Loney & Milich, 1982; Pelham & Bender, 1982). 

Incremental vahdity refers to the abihty of a measure to provide vahd, 

but non-redundant information about variation in a construct of interest 

(Sechrest, 1963). Given that efficiency of data collection is at a premium in 

treatment outcome studies, measures chosen in a study should make unique 

contributions to the overall multivariate assessment package. Accordingly, 

an important consideration regarding self-reports by adolescents diagnosed 

with ADHD is the imique contribution of these reports over other sources of 

information. In this study, I assessed the incremental vahdity of self-reports 

by adolescents relative to reports given by parents, counselors, and teachers. 

Factor Structure of Problems Experienced bv ADHD Adolescents 

Among experts on ADHD, there is unanimous agreement that ADHD 

is a multidimensional disorder comprised of separate, but highly related 

dimensions. Although it is possible to fit ADHD-related problems under a 

broad-band, higher-order factor typically called "externahzing problems" 

(Achenbach & Edelbrock, 1987; Achenbach, 1991; Song et al., 1994); dozens of 

studies using diverse methodologies have consistently found an important 

distinction between a dimension consisting of core symptoms of ADHD and a 

dimension comprised of aggression/conduct problems (Achenbach & 

Edelbrock, 1987; Achenbach, 1991; Atkins, Pelham, & Licht, 1989; 
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Greenbauin et al., 1994; Hinshaw, 1987; Pelham et al., 1992; Song et al. 

1994). Furthermore, using confirmatory factor analjrtic techniques, Song et 

al, (1994) replicated the factor structure reported by Achenbach (1991). This 

model has a broad-band, higher-order externalizing factor based on variance 

within five narrow-band factors; social problems, thought problems, attention 

problems, delinquent behavior, and aggressive behavior. These narrow band 

factors are correlated, but all have acceptable convergent and discriminant 

validity (Song et al,, 1994), 

In the Achenbach model, the thought problems factor is related to 

psychotic or compulsive thoughts. Psychotic thinking is not one of the 

primary problems related to adolescents with ADHD. Therefore the thought 

problems factor does not need to be included in factor analytic studies of 

measiirement pertinent to adolescents with ADHD. The other four factors in 

Achenbach's model (i.e., social problems, attention problems, delinquent 

behavior, and aggressive behavior) are very important to include in 

measurement models for adolescents with ADHD. 

A limitation of the Achenbach factor model is that there is no 

distinction between aggressive/defiant behavior directed toward peers and 

aggressive/defiant behavior directed toward advilts. Likewise, the social 

problems factor in the Achenbach model does not distinguish between social 

problems with adults and social problems with peers. Because some 

adolescents with ADHD do not have problems with adults but do have 

considerable problems with peers (or vice-versa), it is very important to 

maintain a distinction between peer- and adult-related problems. As a result, 

the factor model in this study will include a factor for Peer Relations and a 
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factor called Disruptive/Defiant behavior that characterizes relations with 

adults. 

Based on the Achenbach model, one might argue that rather than 

having two factors for peer sind adult relations, there might be four (i.e., 

social problems with peers, social problems with adults, aggression toward 

peers, and aggression toward adults). On the contrary, there are some 

preliminary studies that suggest that ratings of peer relations result in a 

unidimensional factor. For example, Cavel and Kelly (1992) developed the 

Measure of Adolescent Social Performance (MASP). This 50 item self-report 

scale was designed to measure three constructs: social adjustment, social 

performance, and social skills. A factor analysis of the scale yielded only one 

interpretable dimension. Three scales created by having judges sort items 

were highly correlated (range .83 to .88). Internal consistency for the entire 

MASP was .87 (coefficient alpha) and test-retest reliability was acceptable 

(r=.82). Thus, the authors decided to treat the MASP as a unidimensional 

scale. Criterion and concurrent vahdity studies of the MASP have raised 

questions about the construct validity of the MASP (Cavell & Kelly, 1992). 

Further research is necessary to assess the validity of this scale. 

In another study that gives some insight into whether social 

functioning is a unidimensional versus multidimensional factor, Biederman, 

Faraone, and Chen (1993) reported the results of using an instrument called 

the Social Adjustment Inventory for Children and Adolescents (SAICA; John, 

Gammon, Prusoff, & Warner, 1987). The SAICA is a semi-structured 

interview that generates scores intended to assess 12 different areas of social 

functioning: school behavior, spare-time activities, spare-time problems, 
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activity with peers, problems with peers, boy-girl relationships, problems 

with the opposite sex, activity with siblings, problems with siblings, 

relationship with mother, relationship with father, and problems with 

parents. The SAICA has acceptable test-retest reUability and the overall 

scale has high internal consistency. The convergent and discriminant 

vaHdity of the 12 scales has not been directly assessed; however, it appears 

that the scales are very highly correlated and have poor discriminant 

vaHdity. The scale has been shown to discriminate between adolescents with 

and without ADHD (Biederman et al., 1993). Fin*thermore, the SAICA 

subscale scores were highly correlated with the CBCL competence scales (i.e.. 

Activity, Social, and School) and the DSM-HI-R (APA, 1987) Global 

Assessment of Functioning (GAP) Score. As in John et al. (1987), the results 

of Biederman et al. (1991) suggest that SAICA measures a unidimensional 

rather than multidimensional construct related to overall social functioning. 

Thus, there was some doubt whether there wotdd be discriminant validity 

between separate factors designed to independently assess social functioning 

with peers versus adults. 

To conclude this section on the factor structure of the FASE-MTMM 

model in this study, three important questions are addressed in the factor 

analytic study: (1) Is there acceptable convergent and discriminant vaHdity 

by adolescents, counselors, and the classroom teacher on narrow-band factors 

related to functional problems of adolescents with ADHD? (2) Is the factor 

model improved by adding a broad-band, higher-order factor to accoimt for 

correlations between the narrow band factors? And (3) is it possible to 

distinguish between a factor that measures social functioning with peers and 
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a factor that measures social functioning with adults? Three narrow band 

factors are modeled in this study: Impulsivity/Inattention, 

Defiance/Disruption, and Peer Relations. It would have been desirable to 

have an academic functioning factor and a delinquency/aggression factor. 

Unfortunately, no ratings of academic performance were gathered in this 

study. The delinquency/aggression factor was not included because of the 

extremely low frequency of severe conduct problems in the context of the 

STP. Pelham et al. (1992) reported similar problems with low frequencies of 

conduct problems forcing the researcher to leave a delinquency/aggression 

dimension out of a factor model of teacher ratings of children and adolescents 

with ADHD, 

Siimmarv and Hypotheses 

Even though ADHD is now widely acknowledged to be a serious 

problem for many adolescents, there is very little research on treatments for 

adolescents diagnosed with ADHD. This is a potentially alarming situation 

considering that about 400,000 adolescents were treated for ADHD in 1993 

and this number could double in the next few years. This study is intended to 

facilitate future treatment research by clarifying several questions 

surrounding the measurement of therapeutic change via self-reports by 

adolescents diagnosed with ADHD. 

The data for this study was collected during an eight-week Summer 

Treatment Program for adolescents diagnosed with ADHD. Adolescent self-

reports included ratings of the quahty of interactions with staff and peers 

completed six times every day in a structiired feedback meeting with a 

counselor. Counselors in the program completed parallel ratings. The 
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adolescents also completed a daily structured interview about their 

perceptions of their overall functioning during the day and attributions for 

success or failure in treatment that day. The counselors, teachers, and a 

subset of adolescents completed the IOWA Conners Rating Scale. Objectively 

measured variables in this study include frequency coimts of negative 

behaviors and measures of academic performance (e.g., quiz scores). In 

accordance with the medication assessment, measures were summarized on a 

daily basis and each subject was intensively assessed for within-subject 

changes over approximately 23 days. My hj^otheses were as follows: 

Rehabihtv. Adolescent self-reports will show acceptable levels of test-

retest reliability and, when applicable, internal consistency reliability. I 

expected that test-retest reliability and internal consistency measured for 

adolescents will be equivalent to similar statistics from reports by adults. 

Criterion vahditv. Adolescent self-reports will show acceptable 

criterion validity as measured by a repeated measures Analysis of Variance 

(ANOVA) with stimulant medication as an independent variable. 

Convergent and discriminflnt validity. A FASE-MTMM model based 

on the data from this study will result in a statistically acceptable model with 

three narrow-band latent constructs: Inattention/Impulsivity, 

Disruptive/Defiant behavior, and Peer Relations. I expected that reports by 

adolescents, counselors, and the classroom teacher would have good 

convergent validity and the three factors woiild show acceptable discriminant 

vahdity. 

FASE-MTMM factor structure. I expected that a model with three 

narrow-band latent factors (i.e., Inattention/Impulsivity, Disruptive/Defiant 
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behavior, and Peer Relations) would result in a statistically acceptable 

representation of the data that would be superior to a model with only one 

broad-band ADHD factor and no narrow-band factors. I expected that the fit 

of the three narrow-band factor model would be improved by fitting a broad

band, higher-order "externalizing" factor. 

Method vflrinnp.p>- The FASE-MTMM model will find substantial 

amounts of method variance associated with reports by counselors, teachers, 

and adolescents. 

Concurrent vahditv. I expected that reports by adolescents will have 

acceptable concurrent validity as measured by significant bivariate 

correlations with objective measures of academic and social functioning. 

More specifically, I expected that self-reports on the IOWA Conners 

Inattention/0veractivity scale would covary with measures of academic 

comprehension, academic task completion, and the frequency of impulsive 

behavior. I expected that self-reports using the IOWA Conners 

Oppositional/Defiant scale and ratings of the quahty of interactions with staff 

would covary with objective measures of disruptive behavior in the classroom 

and the firequency of defiant behavior in the classroom. Finally, I expected 

that ratings of the quahty of interactions with peers would covary with the 

frequency of teasing peers. 

Incremental vahditv. Incremental vahdity was assessed using a 

hierarchical regression analyses. Due to the intense supervision by 

counselors in the STP, I doubted that reports by adolescents with ADHD 

would have incremental vahdity over counselor reports in predicting 

covariation of objective measures of social behavior (i.e., the frequency of 
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teasing peers, the j5*equency of defiant behaviors directed toward adults, and 

the amount of disruptive behavior in the classroom). On the other hand, 

because the adolescents spend less time interacting with the classroom 

teacher and parents, the adolescents' reports should have incremental 

validity over teacher and parent reports in predicting changes in the objective 

measures of social behavior. 

Owing to a tendency by adolescents with ADHD to under-report 

symptoms of ADHD, adolescents' reports of sjrmptoms of inattention (i.e., on 

the IOWA Conners Inattention/0 veractivity Scale) were not expected to have 

incremental vsdidity over counselor or teacher reports of inattention (i.e., the 

IOWA Conners Inattention/Overactivity scale) in predicting objective 

measures of academic performance including academic comprehension and 

completion of academic tasks. Because the coimselors did not observe the 

adolescents in the classroom, I expected that reports by teachers about 

inattention (i.e., on the IOWA Conners I/O scale) would have incremental 

validity over reports by counselors in predicting objective measures of 

academic performance. 
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METHOD 

Research Participants 

Potential research participants were recniited by the standard referral 

process for a large psychiatric institute with a clinic speciaHzing in treatment 

for ADHD, and via internal advertising (e.g., letters to clinicians in other 

specialty clinics), external advertising (e.g., newspaper ads), and letters to 

children over 12 years old who had previously completed the Children's 

Summer Treatment Program. Potential participants were excluded from this 

study if they or their parents were not willing to participate in all aspects of 

the STP for adolescents, including a trial of stimulant medication, academic 

classroom activities, behavioral treatment, and parent-adolescent negotiation 

training. Fiirthermore, research participants were required to: (a) meet 

DSM-DI-R diagnostic criteria for ADHD, (b) have their 12th birthday by Jiily 

first of the year they participated in the program, (c) have a Verbal IQ higher 

than 80, (d) have no learning disabilities or physical conditions that 

precluded full participation in STP classroom activities, and (e) have no 

medical condition that precluded participation in athletic activities or a trial 

of stimulant medication. 

During the summers of 1993, 1994, and 1995, a total of 49 adolescents 

and their parents consented to participate in the STP, Two participants were 

discharged firom the program due to poor attendance (i.e., more than one 

week of unplanned absence). Another participant withdrew against medical 

advice. Thus, 46 (94%) of the subjects completed the STP medication 

assessment protocol that generated data for this study. 
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Statistics on age, grade. Full Scale IQ, and baseline psychiatric 

functioning are presented in Table 1. Approximately 89% (41/46) of the 

research participants were male, 85% (39/46) were Caucasian, and none of 

the 7 African-American research participants were female. The male to 

female ratio is consistent with rates foimd in epidemiological research (e.g., 

Anderson et al., 1987; Safer & Krager, 1994) and the racial composition 

accurately reflects the poptilation in Allegheny County, Pennsylvania where 

the study was conducted. The median family income was $38,500 (Range 

$8,300 to $500,000). Prior to the STP, 33 (72%) of the adolescents were 

taking stimulant medication, 2 (4%) were taking tricyUc antidepressants, and 

11 (24%) were not taking any psychoactive medication. All psychoactive 

medications were discontinued for at least two weeks prior to the beginning 

of the trial of stimulant medication. 

Insert Table 1 about here 

In most cases, Full Scale IQ (FSIQ) was estimated by administering 

the Block Design and Vocabulary tests from the Weschler Intelligence Scale 

for Children, Third Edition (WISC-III, Wechsler, 1991). In some cases, FSIQ 

was estimated by testing completed within one year of participation in the 

STP. Potential research participants who did not achieve a FSIQ score 

greater than 80 were given the complete WISC-III. In the year before 



62 

treatment, 3 (7%) of the adolescents were in special education full time, 16 

(35%) were in special education part-time, and 27 (58%) received no special 

education services. Based on difference of 15 points or more on the FSIQ 

score and standardized achievement tests, 14 (33%) of the adolescents met 

criteria for being learning disabled. 

All 46 subjects met DSM-IH-R criteria for ADHD. Diagnosis was 

based on a structured parent interview consisting of DSM-III-R descriptors 

and supplemental probe questions regarding severity £ind prevalence across 

situations. The interview was supplemented by a set of ratings completed by 

parents and teachers (e.g., the IOWA Conners and the DBD rating scale; 

Pelham et al., 1992). In one case, the research participant did not meet 

criteria for ADHD based on the structured interview. However, after 

receiving additional information about academic functioning from the 

psychiatrist who referred the adolescent, a diagnosis of ADHD was deemed to 

be appropriate. 

In addition to diagnosing ADHD, the structiu-ed interview was 

designed to identify co-morbid psychiatric conditions. Based on the 

structured interview, 23 (50%) of the participants met DSM-III-R criteria for 

either Oppositional Defiant Disorder (ODD) and 7 (15%) of the adolescents 

met criteria for Conduct Disorder (CD). None of the research participants 

met DSM-DI-R diagnostic criteria for a mood disorder at intake. One of the 

research participants met DSM-HI-R criteria for a Social Phobia (as well as 

ADHD and ODD). 
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Staffiner and Group Composition 

There was one group of adolescents in the 1993 STP. In the 1994 and 

1995 STPs there were two groups with identical schedules and activities. 

Each group was staffed by a Lead Counselor (i.e., a cHnically experienced 

graduate student) and three or four imdergraduate counselors under the 

supervision of psychologists, psychiatrists, or an advanced graduate student. 

Staff members received more than 70 hours of training prior to the program. 

During the 1993 STP, there was one group of 11 male adolescents and 

five counselors. During the 1994 STP, there were two groups of adolescents. 

The "younger" adolescent group consisted of 8 male adolescents and 4 

counselors. The mean age of this group was 12 (range 12-13). The "older" 

adolescent group included 7 male adolescents, 3 female adolescents, and 4 

counselors. The mean age in this group was 13 (range 12-15). The 1995 STP 

had two groups. The "yoimger" adolescent group had 9 males and 4 

counselors (the mean age was 12 and the range was from 12 to 15). The 

"older" adolescent group in 1995 had 2 female adolescents, 11 male 

adolescents, and 5 counselors. The mean age in this group was 14 (range 13 

to 17). 

Therapeutic Interventions 

Behavioral interventions. The STP for Adolescents is a comprehensive, 

manualized treatment program for adolescents diagnosed with ADHD 

(Smith, Pelham, Gnagy, Greiner, Molina, and Eggers, 1995). Adolescents 

participated in developmentally appropriate activities from 7:45 AM until 

5:00 PM, Monday through Friday for eight weeks. The program is an 

integrated, intensive treatment consisting of four major components: (1) 
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behavior therapy in a summer day camp setting, (2) intensive academic skills 

training in a classroom designed to simvdate a junior high school setting, (3) 

parent-adolescent communication and problem solving training designed 

specifically for adolescents with ADHD, and (4) a comprehensive medication 

assessment of three different doses of methylphenidate. 

Daily activities in the STP included classroom (about 2.5 hours), 

therapeutic recreation (about 2 hours), therapeutic groups (about 1.5 hours), 

a "Junior Achievement" style business meeting (30 minutes), and a job (about 

1 hour). The classroom was modeled after a junior high school setting that 

provided training in note taking, study skills, and writing skills. The 

interpersonal skills group used procedures described by Goldstein (1987) and 

the problem solving group was modeled after procedures described by Robin 

and Foster (1988) and originally developed by Spivack, Piatt, and Shure 

(1976). The adolescents' jobs included maintaining sports equipment, 

teaching younger children sports skills, preparing a camp newsletter, and 

assisting the teacher in a computer learning center. Each Friday afternoon, 

the majority of adolescents earned the privilege of taking off-site field trips. 

The behavioral component of treatment was designed to give 

adolescents the opportunity to succeed in challenging, age-appropriate 

activities. The major features of the behavioral intervention included 

immediate feedback about negative behavior, frequent detailed feedback 

about behavioral goals, consistency of behavioral programming, and explicit 

consequences for behavior. 

Counselors gave the adolescents immediate feedback about 19 

operationally defined negative social behaviors immediately after the 
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adolescents exhibited these behaviors (see Table 2). Immediate feedback 

consisted of telling the adolescent that he or she had exhibited a negative 

behavior. Either the coxmselor or a research assistant recorded each 

occurrence of immediate feedback about a negative behavior. The research 

assistants recorded behavior during structured group activities and the 

counselors recorded behavior during transitions between group activities. 

Detailed feedback about behavioral goals and the quality of social 

interactions was provided six times a day. During regularly scheduled 

"feedback periods," the adolescents met with a primary counselor. Precise 

feedback was made possible by having the counselors and adolescents discuss 

frequency counts of negative behaviors and other operationally defined 

behavior categories (e.g., the number of positive contributions to a group 

discussion). Furthermore, during feedback meetings, the adolescents and 

their primary counselors discussed ratings of the quality of interactions with 

peers and staff. 

Each adolescent had an individuahzed Adolescent Behavior Contract 

(ABC) that specified criteria for earning one of three privilege levels. The 

adolescents could earn up to $5 a day in the program based on their level and 

job performance rating. In addition to higher pay, adolescents on the highest 

level enjoyed less stringent supervision and rewards provided by parents at 

home. Adolescents at the lowest level earned the lowest pay and were more 

closely supervised than adolescents on levels 1 or 2. Weekly rewards based 

on level status during the week included eUgibiHty for participation on Friday 

afternoon field trips and weekly "bonuses" provided by parents. 



66 

To discourage serious misbehavior, the adolescents could be fined, 

given detention, or assigned a time out. Adolescents were given $0.50 fines 

for threatening others, swearing at others, lying, intentionally disrupting the 

group, or repeatedly misbehaving during a classroom time out. Each time an 

adolescent was fined during a classroom time out, he or she also received 15 

minutes of detention (which consisted of cop3dng definitions from a dictionary 

during the job period). 

Counselors assigned time outs to any adolescent who exhibited 

behavior that met criteria for repeated noncomphance, intentional 

aggression, or intentional destruction of property. When an adolescent 

exhibited a behavior for which time out is a consequence, the staff member 

who observed the behavior assigned a 20-minute time out. If the adolescent 

went to the time-out area and served 10 minutes of time out without 

exhibiting any inappropriate behaviors, he or she earned a 50% reduction (10 

minutes) in the length of the time out, and the time out ended after 10 

minutes. Inappropriate behaviors during time out were those that meet the 

definition of a STP negative behavior category (with the exception of L5dng, 

Interruption, Horseplay, and Inappropriate Complaining). Counselors 

assigned additional minutes of time out for each occurrence of inappropriate 

behavior, up to a maximum length of 60 minutes. 

Teachers assigned a classroom time out if the adolescents broke three 

classroom rules during a class period. The classroom rules were: be 

respectful of others, remain in your assigned seat or area, raise your hand to 

speak or to ask for help, work quietly, use materials or possessions 

appropriately, and obey adults (Evans, 1995). Classroom time outs were 
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served outside of the classroom and supervised by the coimselors. Each 

classroom time out or instance of inappropriate behavior during a classroom 

time out resulted in a loss of one half-dollar from the adolescent's weekly pay. 

Furthermore, adolescents were assigned 15 minutes of detention (up to a 

total of one hoiir) each time they exhibited inappropriate behavior during a 

classroom time out. 

Pharmacological intervention. During the STP, the adolescents 

participated in a double-blind, placebo-controlled assessment of the effects of 

methylphemdate. During the first two weeks of the STP the only treatment 

provided was intensive behavior therapy. From the third through eighth 

weeks of the program, the adolescents were evaluated on a protocol that 

included 10 mg methylphenidate, 20 mg methylphenidate, 30 mg 

methylphenidate, and placebo. These doses were given two times a day (at 

7:45 AM and 11:45 AM). A third dose that was one half of the dose 

administered in the morning and at noon was given at 3:45 PM. Thus, the 

total daily doses were 0 mg, 25 mg, 50 mg, or 75 mg of methylphenidate. 

Medication conditions lasted one day and were assigned in random order 

blocked within weeks. Each medication condition occurred a mode of 6 times. 

This type of medication assessment protocol is described in detail elsewhere 

(e.g., Pelham & Hoza, 1987). 

Rating Scales 

Feedback Ratings During daily feedback meetings, the adolescent 

and his or her primary counselor compared independent ratings of the 

quahty of the adolescents' interpersonal behavior directed toward peers 

and staff members. The only interpersonal behavior evaluated during 
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feedback was what had occurred from the beginning of the last feedback 

period to the beginning of the current feedback period. The scheduled 

feedback meeting times are listed in Figure 2. Before beginning feedback 

with the adolescents, the primary counselor rated each of their "primary" 

adolescents on a one to five scale. Behavioral anchors for the five point 

rating system are presented in Table 3. Lists of behaviors that are 

pertinent to staff and peers are presented in Tables 4 and 5. 

Insert Figure 2 and Table 3, 4 & 5 about here 

At the beginning of the feedback meeting, the counselor recorded the 

adolescent's rating of the quahty of interactions with peers and staff 

members. Then, the primary counselor asked the adolescent to explain the 

reasoning for the adolescent's ratings toward peers and staff. Finally, to end 

this phase, the primary counselor reported his or her own ratings to the 

adolescent. If the adolescent was cooperative, the primary counselor engaged 

the adolescent in a problem solving discussion regarding any discrepancies 

between the coimselor's and the adolescent's ratings. These problem solving 

discussions were intended to help the adolescent improve the accuracy of self-

monitoring. 

Global dailv ratines. During the last feedback period of every day (see 

schediile in Figure 2), each primary coimselor and adolescent made global 

ratings of the quality of interactions with peers and with staff. Adolescents 

and primary coimselors used the same five point scale described in the 

previous section to make these ratings. The only change in the previously 
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described rating procedure was that the rating was based on behavior 

throughout the day. 

IOWA Conners Ratine Scales. Every day of the medication protocol 

(Monday to Thursday), the counselors, parents, and classroom teacher (N=46) 

completed a rating scale that included the IOWA Conners Rating Scales 

(Loney & Milich, 1982). Starting in 1995, the adolescents (N=21) completed 

this scale as well. Each day, after the staff had their last contact with the 

adolescents for the day, the classroom teacher and all of the counselors 

(except the lead counselor) completed the Conners Ratings Scales. Ratings 

were made independently, and covmselor ratings were averaged each day to 

produce a daily score. The Inattention/Overactivity (I/O) and 

Oppositional/Defiant (0/D) scales each contain five items that give unique 

information about correlated, but separate areas of difficulty (see Table 6). 

Anchors on the scale are: not at all (0), just a little (1), pretty much (2), and 

very much (3). Test-retest rehability and internal consistency of the IOWA 

Conners scales is reported in the results section of this study. 

Insert Table 6 about here 

Normal behaviors toward peers and staff. The set of ratings completed 

each day by the coimselors and classroom teacher included a question about 

how normal the adolescent's behavior was toward peers and adults. Ratings 

were made on a 7 point scale ranging from "very much Uke a normal 

adolescent" (0) to "not at all like a normal adolescent" (6). 
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Medication question. Starting in 1994, the set of daily ratings 

completed by parents, counselors, adolescents, and the classroom teacher 

(N=36) included a question that asked whether the respondent believed that 

the adolescent had received active medication or a placebo pill that day. 

Daily attribution ratings. Every day that the adolescents completed 

the medication ratings, they completed a structured interview about 

attributions for success or failure that day. Seven domains were rated: (1) 

personal effort, (2) fairness of treatment by others, (3) difficulty of the task, 

(4) efficacy of medication, (5) personal abihty, (6) effect of ADHD, and (7) 

luck. Each domain was worded according to whether the day was successful 

or not. Success was defined as moving up to or remaining at levels 1 or 2 

(i.e., the two highest levels). Failure was defined as remaining at level 3 (the 

lowest level) or moving down a level (e.g., from level 1 to level 2). The ratings 

were made on a 10 point scale ranging from "really true" to "not true at all". 

For example, on a successful day the adolescent was asked rate the statement 

"you tried hard today". On an unsuccessful day, the adolescent rated the 

statement "you did not try hard today". 

Objective Variables 

Freauencv cotmts of negative behaviors. The hst of negative behaviors 

recorded for every adolescent enrolled in the STP is presented in Table 2. 

Operational definitions and procedures for recording these behaviors are 

described in detail in the STP treatment manual (Smith, et al., 1995). Some 

of these firequency count variables measure similar constructs and can be 

grouped into rationally derived scales. These scales are: (1) Conduct 

Disorder, (2) Defiance to Adults, (3) Impulsivity, and (4) Teasing Peers. The 
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items comprising these scales and data regarding inter-observer agreement 

on these scales are presented in Table 2. 

Success ratio. The success ratio was the percentage of periods in which 

the adolescent did not exhibit a negative behavior. If an adolescent exhibited 

one or more different negative behaviors during an activity period, the 

adolescent lowered his or her success ratio. In terms of the success ratio, it 

did not matter how many times the behavior occurred during a fixed time 

period. However, if a number of different negative behaviors occurred at 

different fixed periods during the day, these instances of negative behavior 

reduced the success ratio. Thus, the success ratio helped describe the 

chronicity and variety of negative behaviors exhibited by the adolescent 

during the day. 

Classroom variables. The classroom teacher lectured to the students 

twice a day during the medication assessment (see Figure 2). While the 

teacher was lecturing, the adolescents were taught to take notes and to 

separate main ideas in the lecture firom details in the lecture using a 

standard format (Evans et al., 1995). After being given time to study and 

summarize their notes, the adolescents took a daily quiz on the lecture 

material. Research assistants coded the notes and graded the quizzes. These 

codes and grades were used to create two scales reflecting academic 

performance. The Comprehension Scale was the stmi of the daily quiz score 

and daily history and science worksheet scores (internal consistency alpha = 

.872). The Content Scale was the percent of main ideas and lecture details 

correctly recorded during daily history and science lectiires (internal 

consistency alpha = .868). 



72 

While the adolescents were in the classroom, trained observers coded 

the amount of time each adolescent was on task during the lectures. The 

observers also recorded the percentage of time the adolescent exhibited 

disruptive behavior during lectures. Furthermore, classroom staff assigned a 

time out whenever the adolescents broke three classroom rules during a class 

period. Thus, the Comprehension Scale, the Content Scale, ontask behavior, 

disruptive behavior, £uid minutes of time out were objective classroom 

measures in this study. 

Behavioral Treatment Fidelitv Maintenance Procedures 

Fidehtv observer ratings. At least once a week, a research assistant 

trained to be a "fidehty technician" spent the entire day observing a subset of 

adolescents in the group. During this time, the fidehty technician observed 

two adolescents with the same primary counselor. While observing the 

adolescents, the fidehty technician recorded frequency coimts of negative 

behaviors and noted if there were any deviations from the treatment protocol. 

At each feedback time, the fidehty technician rated the adolescents using the 

five point scale described previously. Ratings by the counselors and fidehty 

technicians were made independently. 

At least once a week, the counselors, fidehty technicians, and clinical 

supervisor discussed the level of agreement between the counselors' and 

fidehty technician's ratings. In the event of inter-observer discrepancies, the 

clinical staff engaged in problem-solving discussions about how to bring the 

ratings into agreement with the guidelines in the treatment manual. 

Treatment fidehtv examinations. Once every week, the counselors and 

fidehty technician took an examination of program knowledge. The staff was 
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tested for verbatim knowledge of operational definitions for 19 negative 

behavior categories. They were also tested on their ability to correctly 

classify behaviors and how to record and respond to negative behavior. This 

knowledge was tested by having the staff read a paragraph describing the 

behavior of one or more adolescents and staff members. The staff members 

were required to correctly classify each negative behavior, identify positive 

behaviors, describe appropriate consequences, and rate the adolescent's 

behavior toward peers and staff using the five point scale. Staff members 

completed the examinations independently and were not allowed to discuss 

answers until all of the staff members completed the exam. The counselors, 

fidelity technician, and clinical supervisor met once a week to discuss the 

exam results and engage in problem-solving discussions about deviations 

from the procedures specified in the treatment manual (Smith et al., 1995). 

Statistical Methods 

Test-retest reliabihtv. Cronbach's alpha was used to estimate test-

retest reliability for every scale completed by both adolescents and adults. 

These scales included: the IOWA Conners I/O and 0/D Scales, the daily 

medication question, daily feedback ratings about peer and staff interactions, 

and global feedback ratings about the peer and staff interactions (see Table 

7). Test-retest reUability was estimated by comparing the weekly averages 

during odd weeks (3, 5, and 7) with the averages from even weeks (4, 6, and 

8). Because each research participant t3T)ically received placebo and three 

doses of medication each week in random order, averaging across weeks 

helped to control for variability introduced by random changes in medication 

that could attenuate assessments of test-retest reliabHity. Assuming that 
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any effects of time would be gradual and show a steady slope across weeks, 

comparing odd versus even weeks helped to control for potential effects of 

time on test-retest reliability. The SAS Means procedure was used to 

calculate weekly means and the SPSS Reliability procedure was used to 

generate Cronbach's alpha. 

Internal consistency. The only multi-item scales completed by both 

adolescents and adults were the IOWA Conners I/O and 0/D scales. Internal 

consistency was indexed by Cronbach's alpha for the I/O and 0/D scgdes 

completed by the adolescents, counselors, classroom teacher, and parents. 

The SPSS reliability procedure was used to calculate Cronbach's alpha. 

Because the adolescents did not complete the IOWA Conners rating scales 

prior to 1995, ratings on only 21 research participants are available for this 

analysis. In order to facilitate the comparability of internal consistency 

estimates across soiu-ces, the only data analyzed for internal consistency are 

from 1995. Due to the repeated measures design, however, the research 

participants completed the ratings as many as 23 times over the course of the 

summer. 

Criterion validitv. Any rating completed by adolescents and one or 

more adults was assessed for criterion validity. As stated earher, sensitivity 

to the effects of stimulant medication was used as an independent variable in 

the criterion validity study. The SAS Proc GLM procedure was used to 

calculate omnibus effects of medication using a repeated measures design to 

assess changes in the seven rating scales completed by both adolescents and 

adults as dependent variables (see Table 7). Categorical independent 

variables in the SAS model were the research participants' identification 
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niimbers (ID) and the medication condition (DRUG). The Model statement 

was DV = m DRUG rD*DRUG WEEK ID*WEEK The F-ratio was 

calculated with a Test statement. The numerator in the F-Ratio was Type 1 

Mefin Squares for DRUG and denominator was Type 1 Mean Squares for 

ID*DRUG. 

Insert Table 7 about here 

Factor analysis with within-subiect variance. In order to prepare the 

data for analysis with a FASE-MTMM model, which is likely to be biased 

when variables are not normally distributed (Marsh, 1989), variables with 

skewness values greater than 3.0 were subjected to a square root 

transformation. Those that still had skewness values greater than 3.0 were 

subjected to a cubic root transformation. Then, because the focus of the 

analysis was within-subject change in response to treatment, the SAS Proc 

Standard procedure was used to generate deviation scores for each subject's 

data. After this step, none of the variables had a skewness value greater 

than 3.0. The SAS Proc Corr program was used to output a covariance 

matrix based on the deviation scores from the Proc Standard procedure. 

Insert Table 8 about here 

Factor structure. Once the data was prepared, the EQS program was 

used to nm three different FASE-MTMM models. To be included in the 

model, the variable had to be rated by adolescents, counselors, and the 
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classroom teacher. Additionally, objective indicators of the three narrow

band factors were included. The correlations matrix of 23 variables for the 

FASE-MTMM model is presented in Table 8 along with the abbreviations 

used to represent the variables in the figures that depict the various FASE-

MTMM models in this study (i.e., Figures 3 and 4). 

Model #1 has three narrow-band latent constructs: 

Inattention/Impulsivity, Disruptive/Defiant behavior, and peer relations (see 

Figure 3). Model #2 has just one broad-band ADHD factor and is included to 

test the discriminant validity of the three factors. Rather than rewriting an 

entire EQS program, Model #2 is identical to Model #1, except the inter-factor 

correlations are fixed at 1.0. Model #3 has three-narrow band factors and one 

higher-order broad band ADHD factor (see Figure 4). Prior to examining the 

results of the FASE-MTMM analysis, I decided that if the fit indices for 

Model #3 were superior to those for Models 1 of 2, then Model #3 would be 

used to test convergent and discriminant validity. 

Insert Figures 3 & 4 about here 

Three fit indices were used to assess the overall ability of the Models to 

accurately represent the data; the Bentler and Bonnet (1980) normed fit 

index (NFI), the non-normed fit index (NNFI; Tucker & Lewis, 1973), and the 

comparative fit index (CFI; Bentler & Bonnet, 1980). Fit indices above 0.90 

are generally taken as evidence that the model provides a reasonable overall 

representation of the covariance structure of the data. The difference in Chi-

Square is used to compare the relative fit of two similar models. A significant 
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difference Chi-Square indicates that the model with the smaller Chi-Square 

is a better representation of the observed data. 

Convergent and discriminant validity. The EQS program provides a 

test of the statistical significance of each path specified in the FASE-MTMM 

model. For good convergent validity, the path coefficients should be 

statistically significant and the sign of the path coefficient should be 

congruent with other indicators of the same factor. For good discriminant 

validity, the correlations between the narrow-band factors should be in the 

small to moderate range and the narrow-band factor models (Models 1 and 3) 

should fit better than the single, broad-band factor model (i.e., Model 2) 

Concurrent validity. Concurrent validity was indexed with bivariate 

correlations between a criterion variable and the ratings completed by 

adolescents, counselors, parents, or the classroom teacher (see Table 9). The 

average bivariate correlation and percentage of statistically significant (p 

<.05) correlations was calculated for each respondent. The SAS Proc Corr 

procediire with the NOMISS option was used to calculate bivariate 

correlation coefficients. The NOMISS option forced the comparison across 

raters to be on a common set of subjects and treatment days. 

Six objective variables, three each firom the classroom and STP 

program, were selected as target variables for assessing concurrent and 

incremental validity. The classroom variables included minutes of time out 

from the classroom (Timeout), a measure of comprehension of classroom 

lecture material (Comprehension), and a meas\ire of the amoimt of lecture 

content recorded in the adolescent's class notes (Content). The three 

variables chosen from the STP program were the frequency of defiant 
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behavior toward staff (i.e., the Defiance Scale), the frequency of teasing peers 

(i.e., the Teasing Scale), and the frequency of impulsive behavior (i.e., the 

Impulsivity Scale). 

Incremental validitv. The unique contribution of a rater's input beyond 

what was explained by all other raters was tested with sequential 

regressions. Statistics for this analysis were generated by the SAS GLM 

Procedure using Tjrpe m sums of squares, which is the sums of squares from 

a sequential partitioning of variance when all other raters are entered ahead 

of the rater being assessed. The R2 fi:om Type HE sums of squares are what 

Cohen and Cohen (1983) called the "semi-partial R2", which is the 

appropriate R2 for assessing incremental validity. 
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RESULTS 

Test-Retest Reliability 

Estimates of test-retest reliability are presented in Table 7. Of the 20 

Cronbach's alphas calculated only one fell below 0.67, the teacher I/O scale 

that had a test-retest alpha of 0.51. Thus, the ratings made by respondents 

in this study were reasonably stable over time. The average test-retest alpha 

for the adolescents (0.76) was about the same as the average alpha for the 

coiinselors (0.76). Parents had the highest average test-retest alpha (0.90) 

and teachers had the lowest (0.68). 

Tntftmfll Consistency 

Internal consistency estimates for the I/O and 0/D scales are presented 

in Table 10. For the I/O scale the internal consistency alphas were 0.81 for 

adolescents, 0.87 for coiinselors, 0.96 for the classroom teacher, and 0.90 for 

parents. For the 0/D scale, the internal consistency alphas were 0.79 for 

adolescents, 0.78 for counselors, 0.67 for the classroom teacher, and 0.84 for 

parents. Thus, with the exception of the teacher 0/D scale, all of the internal 

consistency alphas were greater than 0.75. For every respondent, internal 

consistency was higher for the I/O than the 0/D scale. 

Insert Table 10 about here 

Criterion VaHditv 

All of the rating scales completed by the professional staff (i.e., the 

counselors and classroom teacher) showed statistically significant (p < .01) 
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changes in response to medication. Five of the seven scales (71%) completed 

by the adolescents showed a statistically significant response to medication. 

Two out of three scales (67%) completed by parents showed statistically 

changes in response to medication. 

In Table 7, the amoimt of variance in the ratings that is related to 

medication is expressed as R2. For all seven variables hsted, the R2 for 

adults is greater than or equal to the R2 for the adolescents. Averaging 

across all seven ratings, the smallest R2 due to medication was 0.027 for 

adolescents, followed by 0.028 for parents, 0.062 for counselors, and 0.086 for 

the classroom teacher. 

It is noteworthy that the between-subjects differences accounted for a 

large amount of variance in the ratings. The average R2 due to between-

subjects differences was 0.37 for adolescents, 0.40 for parents, 0.37 for 

counselors, and 0.16 for the classroom teacher. For adolescents and parents, 

the ratio of between-subjects variance to variance due to the main effects of 

medication was about 14 to 1. The ratio for counselors was about 6 to 1 and 

the ratio for the classroom teacher was about 1.6 to 1. Thus, for ratings 

completed by adolescents, parents, and counselors, much more variance was 

explained by differences between individuals than was explained by within-

subject changes in response to medication. 

Factor structure 

The first criterion for assessing the overall quality of the factor 

structure in the FASE-MTMM models was the ability of the model to run 

without encoxintering any problems in parameter estimation. Models 1 and 2 

ran "cleanly" (i.e., the EQS program printed a message stating that no 
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problems with parameter estimation were encountered). However, Model 3, 

which attempted to create a higher-order factor, consistently resulted in 

parameter estimation problems. Efforts to correct the parameter estimation 

problems failed to result in a "clean" run. As a consequence, the higher-order 

factor model (Model 3) was deemed a poor representation of the data. 

The Chi-Square values and fit indices for Models 1 and 2 are presented 

in Table 11. The significant Chi-Square values indicate that the models are 

not perfect representations of the data because there is a statistically 

significant amount of residual variance. However, Chi-Square statistics are 

generally disregarded as measures of the overall quality of model fit in favor 

of indices that give an estimate of how close the model comes to representing 

the observed pattern of covariation in the data (Bentler & Bonnet, 1980; 

Figueredo et al., 1991). 

For Models 1 and 2, the NFI, NNFI, and CFI exceed 0.90. In every 

instance, the fit indices show a better fit for Model 1 versus Model 2. The 

difference Chi-Square between Model 1 and Model 2 is about 100 with 9 

degrees of freedom, which is statistically significant (p < .01). Thus, by all 

measures, it appears that Model 1, with three narrow-band factors, does a 

better job representing the data than Model 2, which has only one broad-band 

factor. This result supports the hypothesis that the narrow-band factors have 

discriminant validity. It should be noted, however, that the correlations 

between the latent variables are large and statistically significant. The 

correlation between Factor 1 (Inattention/Impulsivity) and Factor 2 

(Defiance/Disruption) is 0.82, the correlation between Factor 1 and Factor 3 

(Peer Relations) is 0.76, and the correlation between Factor 2 and Factor 3 is 
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0.89. Thus, the latent variables are separate, but closely related. 

Due to the high inter-factor correlations between Factors 2 and 3, a 

fourth FASE-MTMM model was run to determine if a two-factor model fit 

better than a three factor model. Model 4 is the same as Model 1 except that 

the covariance between Factors 2 and 3 was fixed at 1.0. As shown in Table 

11, the fit indices show that Model 1 is superior to Model 4. Also, the 

difference Chi-Square between the three factor (Model 1) and two factor 

(Model 4) is 68.39 with 5 degrees of fireedom, which is statistically significant 

(p < .01). Thus, despite the high inter-factor correlations in the three factor 

model, this model is a superior representation of the data compared to the 

one and two factor models. It should also be noted that the fit indices in the 

various attempts to get Model 3 (i.e., the higher-order model) to run without 

EQS generating warnings were never higher than the fit indices for Model 1. 

Convergenf. validity 

Of the 31 paths specified in Model 1, seven of the paths (22.5%) were 

not statistically significant. However, 100% of the 23 variables loaded on at 

least one of the latent factors in Model 1. All of the non-significant paths 

were on variables representing global functioning (i.e., the success ratio and 

the medication questions). Contrary to most FASE-MTMM models 

(Figueredo et al., 1991), these global functioning variables were modeled to 

load on more than one latent variable. In every instance these global 

functioning variables loaded on the Inattention/Overactivity factor. In only 

one instance did a manifest global functioning variable (i.e., success ratio) 

load on a latent factor (i.e., Defiance/Disruption) other than 

Inattention/Overactivity. The average standardized factor loading (i.e., item-
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factor correlations) was 0.38 (range 0.075 to 0.836). 

The pattern of correlations between error terms indicates that teacher 

ratings contained a great deal of source specific method variance. All of the 

correlations (100%) were statistically significant and the average correlation 

was 0.40 (range 0.236 to 0.522). Data generated by the counselors did not 

appear to contain nearly as much method variance as the data generated by 

the teacher. The average correlation between error terms for the counselor 

items was 0.20 (range 0.007 to 0.782). Only 69% of the correlations between 

the counselors' error terms were statistically significant. Data generated by 

the adolescents appeared to contain virtually no source specific variance. 

Only 2 out of 6 correlations between the adolescents' error terms were 

significant and the average correlation was only 0.09 (range 0.007 to 0.383). 

Concurrent and Incremental Validitv 

AU of the ratings completed by counselors and the classroom teacher 

had significant bivariate correlations with the objective academic and 

behavioral variables. The average absolute magnitude of the bivariate 

correlation across all variables was 0.41 (range .24 to .58) for counselors and 

0.41 (range .33 to .50) for teachers. Seven out of eight bivariate correlations 

completed by the adolescents were statistically significant (87.5%). The 

average absolute magnitude of the bivariate correlations between the 

objective measures and ratings by adolescents was 0.21 range (.061 to .368). 

Bivariate correlations for parent ratings were only significant 40% of the time 

(2 out of 5 times) and the average absolute magnitude was only 0.11 (range 

.009 to .185). 

As measured by significant semi-partial R^'s, the parents and 
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classroom teacher were equcJly likely to contribute statistically reliable 

unique variance to prediction. The counselors and the classroom teacher 

made significant unique contributions on seven out of eight regressions. The 

average semi-partial R2'S were 0.078 for counselors and 0.071 for teachers. 

Adolescents made unique contributions to prediction 50% of the time and 

their average semi-partial R^'s were 0.008. Ratings completed by parents did 

not make any statistically significant unique contributions to prediction and 

their average semi-partial R^'s were 0.002. 
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DISCUSSION 

The results of this study demonstrate that adolescents receiving 

treatment for ADHD can provide reliable and valid information about critical 

areas of functioning that should be assessed in studies of treatment for 

ADHD. Test-retest and internal consistency reliability was in the good to 

excellent range for reports completed by the adolescents. Excellent 

convergent validity and acceptable discriminant validity were observed for 

adolescents' reports about factors labeled Inattention/Impulsivity, 

Defiance/Disruption, and Peer Relations. Furthermore, it appears that 

adolescents can make unique contributions beyond ratings provided by 

parents, teachers, and mental health workers. 

These results lend support to recommendations that self-report data 

should be collected from adolescents who are being treated for ADHD. 

Clinicians and researchers should beware, however, that adolescents with 

ADHD may under-report symptoms of inattention/overactivity and 

opposititional/defiant behavior as measvired by the IOWA Conners scales. 

Although the adolescents may provide similar rank orders in severity as 

adults, the results of this study showed that the mean scores on the IOWA 

Conners scales for adolescents were substantially lower than the means 

generated by adults. 

Test-retest and internal consistencv reliabilitv 

Estimates of rehabihty might be called "gatekeepers to validity" 

because if a test has very poor reUability, it is pointless to seek evidence of 

vahdity. Unfortunately for the ease of interpretation of reliabihty estimates, 

the are no firm and universal numerical cutoffs for determining if a test is 
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reliable or unreliable (Nunnally, 1978). Many factors influence reliability, 

and all of these factors must be considered when deciding if a test if reliable. 

For example, the length of the test-retest interval, the retest sampling 

procedure, the ntunber of items in a test, the number of persons completing 

the test, and the stability of the domain being sampled must be considered. In 

this study only modest reliability coefficients were expected because some of 

the domains sampled were prone to great fluctuations and some of the scales 

were relatively short (e.g., only five items). Despite these potential threats to 

reUability, the test-retest and internal consistency reUability estimates in 

this study meet or exceed the reliability standards of tests used in clinical 

psychology. 

The one exception to the claim of good to excellent reliabihty in this 

study is the reliability of the classroom teacher's reports on the IOWA 

Conners 0/D scale. The relatively low alpha for the teacher's 0/D scale (.67) 

is clearly lower than the internal consistencies for the other respondents 0/D 

scales and this internal consistency estimate is close to the lower limit of the 

internal consistency standards in clinical psychology. Furthermore, the 

relatively low test-retest alpha for the teacher 0/D (.51) is below standard 

and clearly deviates from the much higher test-retest reliability on the 0/D 

scales completed by adolescents, parents, and counselors (i.e., all were above 

.74), Considering the statistical procedures that were used to control for 

random changes in medication and the effects of time, this low test-retest 

estimate could be cause for concern. 

It is very likely that the structure of the STP classroom in responsible 

for the low reliability estimates for the teacher 0/D scale. Whenever an 
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adolescent violated three classroom rules, he or she was given a time out from 

the classroom. While out of the classroom, the adolescent was required to 

behave appropriately before returning to the classroom. These strict time out 

procedures limited the classroom teacher's exposure to negative behavior 

relative to the counselors. The cotinselors, however, monitored these time 

outs and interacted with the adolescents in a wide variety of contexts 

regardless of the severity of the adolescents' misbehavior. This effect of 

exposiu*e to different rates of negative behavior is evident in the fact that the 

mean scores on the 0/D scale are far lower for reports by teachers than 

counselors (see Table 10). Thus, a low rate of observed negative behavior in 

the classroom setting may have tnmcated the teacher's test-retest and 

internal consistency estimates on the 0/D scale. 

In conclusion, the data in this study should not be interpreted to mean 

that there are problems with the rehability of teacher's ratings of oppositional 

or defiant behavior. Many other studies have found excellent rehability for 

teacher ratings on the IOWA Conners 0/D scale (e.g., Atkins et al., 1989; 

Loney & Mihch, 1982). Due to the minimal firequency and severity of 

negative behavior in the highly structured STP classroom, it is not surprising 

the teacher's scores were less rehable compared to ratings by other 

respondents who experienced a wider range of negative behavior. Finally, 

despite the low reUabihty on the 0/D scale, other data analyses indicate that 

the teacher in this study provided vahd information. 

Criterion vahditv 

The criterion variable in this study was the effects of stimulant 

medication relative to placebo. The results of this study suggest that, as 
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measured by statistical significance, adolescents can determine if they have 

received stimulant medication or a placebo pill. Also, the adolescents 

reported better quality interactions with peers and staff when they were 

medicated relative to placebo. It should be strongly emphasized, however, 

that medication effects accoimted for only about 3% of the variance (on the 

average) in the self-reports by adolescents. Much more variance was 

explained by individual differences, with the between subjects accounting 

for much more variance than the medication effects R2. 

The IOWA Conners I/O and 0/D scales completed by the adolescents 

did not change in response to treatment with stimulant medication. This 

restdt may be due, in part, to lower statistical power for the Conners Scales 

because only 21 subjects completed this scale while 36 completed the 

medication question and 46 completed the feedback and global daily ratings 

about interactions with peers and staff. To control for this potential confound 

in statistical power, the sample used in the criterion vahdity study of the 

IOWA Conners scales was limited to the 21 adolescents who completed the 

Conners ratings. Within this sample, IOWA Conners ratings completed by 

the counselors and classroom teacher changed in response to medication. 

Thus, the lack of medication response as measured by self-report on the 

IOWA Conners Scales is not simply a matter of relatively low statistical 

power. 

It is possible that a "ceiling effect" accounts for some of the lack of 

response of self-report on the IOWA Conners scales. The mean and variance 

for the self-reports on the IOWA Conners scales were very low. With the 

exception of the teacher 0/D scale, the means and variance for the 
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adolescents' self-report were lower than the means and variance of scales 

completed by adults. Thus, due to possible under-reporting of s3nnptoms of 

ADHD and ODD, the adolescents may have had practically no room for 

improvement on the IOWA Conners scales. 

It is unclear at this time if the possible under-reporting of symptoms 

on the IOWA Conners scale is due to the nature of the questions or the 

nature of adolescents with ADHD. Several experts have stated that scales 

designed and normed with children, such as the IOWA Conners scales, are 

not appropriate for use with adolescents (e.g., Comiers, 1985; Gittleman, 

1985). It is possible that the adolescents foxind the IOWA Conners items to 

be minimally relevant to their functioning. It is also possible that the 

adolescents did not understand the IOWA Conners items or interpreted them 

in ways different from adults. Several studies have foimd that adolescents' 

ability to read and understand a test has a major effect on the reliability and 

validity of the test (e.g., Lubin, Collins, Seever, Van Whitlock, & Demiis, 

1990). Development of a self-report instnmient of ADHD core symptoms that 

has an appropriate item pool and wording for adolescents might be a major 

contribution to research on adolescents with ADHD. 

The finding that the ratings completed by counselors and classroom 

teacher change in response to medication given to adolescents with ADHD 

rephcates the results of several other studies. In every study of adolescents 

with ADHD, ratings by mental health workers have showed statistically 

significant changes related to methylphenidate (ECaplan et al., 1990; Klorman 

et al., 1990; Pelham et al., 1991). Likewise, in every published study, 

teachers ratings have shown statistically significant changes in response to 
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stimulant medication (Brown et al., 1991; Brown & Sexson, 1988; Evans & 

Pelham, 1991; Klorman et al., 1987, 1990; Pelham et al., 1991; Safer & Allen, 

1975; Varley, 1983). The only pubhshed study with ratings by both mental 

health workers and teachers did not have the respondents use the same scale 

(Klorman et al., 1990). Therefore, the current study provides the first direct 

comparison of the sensitivity of mental health workers and teachers to 

reporting changes due to treatment with methylphenidate. Although there 

were some effects of situation, mental health workers and classroom teachers 

appear to be about equally sensitive to detecting changes due to stimulant 

medication. A possible qualification of this finding, however, is the fact that 

the comparison in this study is a certified special education teacher with 

several para-professional undergraduate mental health workers. It should 

also be noted that much more variance in coimselors' and teachers' ratings 

was explained by between subjects differences than medication effects. Thus, 

when it comes to rating behavior, it may be more important to know the 

identity of the adolescent that it is to know what kind of pill the adolescent 

took. 

Due to the design of the study, it is not surprising that parents were 

less apt to report changes in response to medication than were the counselors 

and classroom teacher. The parents observed the adolescents in the evening 

and during this time the adolescents were only partially medicated (i.e., the 

last dose of medication should have "worn off" by about 7:45 PM). To the 

contrary, the coimselors and classroom teacher interacted with the adolescent 

who was medicated throughout the day. Furthermore, some parents might 

have observed psychostimulant rebound (i.e., the sUght worsening of behavior 
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the occurs during stimulant withdrawal; Johnson, Pelham, Hoza, & Sturges, 

1988). Finally, compared to the highly structured STP, there tended to be 

much more day to day variability in the situations and activities in which 

parents and adolescents interacted. 

Despite all of the factors that might interfere with parent's abiUty to 

report changes during a double-blind trial of stimulant medication, every 

previously pubhshed study has found that parents can report statistically 

significant changes due to medication (Brown & Sexson, 1988; Klorman et. 

al., 1987; 1990; Varley, 1983). In all but Varley (1983), there were some 

parent ratings that were not sensitive to medication effects and others that 

were. This study repKcates this trend in the Kterature, with two out of three 

ratings showing statistically significant change due to the adolescents' 

treatment with methylphenidate. 

Factor stnip.tiirp> and discriminflnt vflliditv 

By all indications, the factor model with three narrow-band factors 

(i.e., Inattention/0veractivity, Defiance/Disruption, and Peer Relations) fit 

better than the alternative models with either fewer factors or a higher-order, 

broad-band factor. Thus, even though the three factors were highly 

correlated, these factors appear to have acceptable discriminant validity. 

Although global measures may capture the hon's share of variance, it appears 

that core ssonptoms of ADHD, poor peer relations, and defiant or disruptive 

behavior are distinct, but closely related domains of functioning for 

adolescents diagnosed with ADHD. 

The factor structure in the FASE-MTMM model diverges from 

Achenbach's (1991) factor structure in two important ways. Perhaps the 
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most important difference is that in the FASE-MTMM model behaviors 

toward peers and adults were separated into distinct domains. In 

Achenbach's model these two domains are muddled together. I believe that it 

is very important to assess the these domains separately. Scales developed ia 

the future should provide separate assessments of the quality of relationships 

with peers and adults. 

The second major difference between the FASE-MTMM model and 

Achenbach's factor structure is the lack of a broad-band, higher-order 

"externalizing" factor. The reason for the failure to fit a broad-band factor is 

not entirely clear at this time. One possibiHty is that the data do not support 

a higher-order factor. Only two of the five narrow-band domains that 

supported Achenbach's broad-band externalizing factor are present in this 

study. Also, all of the adolescents fit into the etemahzing disorder group and, 

as a result, there is no variance to discriminate between the internalizing and 

externalizing broad-band factors. Thus, Achenbach's hypothesized factor 

structure may be under-identified. Another possibihty is that between-

subjects variance may be necessary to identify a higher-order factor model. 

Extracting the between-subjects variance removed a substantial amount of 

the overall variance from the data. This loss of variance may have made it 

difficult, and possibly impossible, to model the higher-order externalizing 

factor. 

Convergent validitv 

Convergent vahdity in the three factor model was excellent for the 

three substantive factors: Inattention/Empulsivity, Defiance/Disruption, and 

Peer Relations. Contrary to expectations, however, the global functioning 
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variables tended to load on the Inattention/Overactivity factor and not on the 

Defiance/Disruption, and Peer Ratings factors. This finding suggests that 

adolescents, counselors, and teachers attended primarily to changes in 

impulsivity or inattention when deciding whether or not the adolescent 

received active medication or placebo that day. 

A truly unique feature of this study is the inclusion of objective 

variables in the FASE-MTMM model. Every FASE-MTMM model related to 

child or adolescent psychopathology that I have been able to locate is based 

on either ratings or structured interviews (e.g., Greebaum et al., 1994; Song 

et al., 1994; Windle, 1993). Due to reliance of previous studies on verbal 

report, could be argued that these studies do not meet the multi-method 

requirement specified by Campbell and Fiske (1959). 

The current study sets a precedent for having a truly multi-trait multi-

method matrix. The fact that objective measures of behavior converged with 

ratings on appropriate latent factors lends much more credence to the 

validity of the model than if verbal reports had converged on similar 

constructs. Moreover, the truly heterogeneous nature of the methods helps to 

offset limitations inherent in this study's MTMM matrix due to the relatively 

small number of subjects studied (N=36). However, it should be noted that, 

due to the repeated measures design of the study, these 36 subjects generated 

767 observations. 

Method Variance 

Examination of the covariance between imiqueness terms in the FASE-

MTMM model indicated that there was a substantial amount of method 

variance in the ratings completed by the counselors and classroom teacher. 
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On the contrary, the ratings by adolescents appeared to contain very Uttle 

method variance. This result might indicate that there is a large amoimt of 

situational variance in the ratings because the counselors and classroom 

teacher were nested within situations, but the adolescent was not. Thus, one 

might expect situational variance to be associated with counselor and teacher 

ratings, but not the ratings by the adolescent. This interpretation of the data 

is speculative. A design that systematically crosses respondents with 

situations is necessary to unconfoimd situational and source variance. 

Comparing the average correlation between uniqueness terms, the 

teacher ratings contained about twice as much method variance as the 

counselor ratings. It is well known that teacher ratings of children's' 

disruptive behavior disorders are strongly influenced by "halo effects" 

(Abikoff, Courtney, Pelham, & Koplewitz, 1993). Many efforts were made to 

control for possible halo effects in this study, including the double-blind 

procediire. It may be meaningful that the fidehty procedures that were 

designed to control for halo effects were more intensively apphed to the 

counselors than the classroom teacher. For example, the teacher never got 

structured feedback about the cross-informant rehabihty of her behavior 

management procedures, but the counselors received regular feedback 

following direct observation. 

Another methodological feature of this study that may have led to 

relatively more source variance in teacher ratings than coimselor ratings was 

the fact that counselor ratings were daily averages from three or more 

respondents. If response biases (i.e., source variance) were not equal in 

direction across counselors, then the biases of multiple informants could 



95 

cancel one another. Since there was only one teacher, there was no 

opportunity for pooling data from multiple sources, thereby possibly 

correcting for some source variance. 

It might be possible to test the hypotheses that biases from multiple 

informants cancel each other by assessing a FASE-MTMM model that models 

each respondent separately with different sets of correlated uniqueness 

terms. The largest sample for such an analysis in this study (N=12) does not 

generate enough degrees of freedom to safely run a FASE model. Thus, the 

potential effect of reducing source variance by averaging across individuals 

should be assessed using a larger sample. 

Concurrent Validitv 

In a review of the ecological vahdity of various measures of ADHD-

related problems, Barkley (1991) reported that almost every so-called 

concurrent vahdity study is actually a comparison of cross-informant 

reliability. In these cross-informant validity studies, the results have been 

remarkable due to the lack of agreement between ratings completed by 

adolescents and those completed by adults (DuPaul et al., 1991; Phares, 

Compas, & Howell, 1989). Therefore, a truly imique feature of this study is 

the use of objective variables that should have high ecological validity as 

criterion variables in a concurrent vahdity study. 

With the exception of self-ratings on the I/O scale, the ratings 

completed by adolescents appeared to have acceptable concurrent vahdity. 

More specifically, I/O scale ratings predicted academic comprehension and 

the frequency of impulsive behavior, 0/D scale ratings predicted classroom 

time outs and the frequency of defiant behavior, ratings of interactions with 
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staff predicted classroom time outs and the frequency of defiant behavior, and 

ratings of interactions with peers predicted the frequency of teasing peers. 

Given the tendency of adolescents to imder-report symptoms of ADHD and 

the fact that self-ratings on the IOWA Conners did not change in response to 

medication, it is remarkable to me that any of the self-rated IOWA Conners 

scales showed any positive signs of concurrent validity. Nevertheless, in four 

out of five analyses, the IOWA Conners scales showed significant correlations 

with the objective variables. 

The concurrent validity study further supported that validity of the 

feedback ratings of the quality of interactions with peers and staff. In three 

out of three analyses the feedback ratings correlated with the objective 

variables. It is noteworthy, however, that the magnitudes of the significant 

correlations were small and tended to be only one-half to two-thirds as large 

as the magnitudes of the correlations foimd for ratings completed by 

cormselors and teachers. 

As expected, ratings by coimselors and teachers demonstrated 

excellent concurrent validity. All of the correlations between ratings and 

objective measiures reached statistical significance. This result replicates 

numerous other studies that have found that teacher ratings show acceptable 

levels of covariation with objective measures of academic performance and 

classroom behavior (e.g., Atkins et al., 1985, 1988, 1989). I am not aware of 

any concurrent validity studies that compare mental health worker's ratings 

with objective measures of functioning. Thus, this study provides some of the 

first evidence of concurrent validity of mental health workers' ratings of 

ADHD-related problems. 
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In light of the fact that parent ratings are often used as so-called 

criterion variables, a disturbing finding in this study is that parent ratings 

had the lowest bivariate correlations for every criterion variable in the 

concurrent validity analysis. None of the correlations between parent ratings 

and classroom performance were statistically significant. Thus, clinicians 

and researchers should avoid relying on parent repotts of academic 

performance. On the other hand, parent ratings correlated with the 

firequencies of negative behaviors recording in the program. This is not a 

particularly remarkable feat because, at the end of every day, parents were 

given descriptions of the frequencies of negative behavior in the program. 

Nevertheless, the results provide evidence for the concurrent validity of the 

IOWA Conners scales completed by parents in describing negative social 

behavior. 

Incremental Validitv 

In previous studies, the fact that, relative to adults, adolescents appear 

to have a imique perspective on behavior has typically been attributed to 

exposure to different situations (Achenbach et al., 1987; McConaughy, 1993; 

Phares et al., 1991; Velhulst and van der Ende, 1991). If situational factors 

alone explained the unique perspective by respondents, then counselors 

ratings should not have incremental validity over teacher ratings in 

predicting academic performance and classroom behavior. Likewise, teacher 

ratings should not have any incremental validity over counselor ratings in 

predicting behavior outside of the classroom. Finally, if situational factors 

alone accoimt for incremental vaHdity, ratings by adolescents should not have 

any incremental validity over ratings by counselors and the classroom 
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teacher. 

The results of the FASE-MTMM model are consistent with the 

predictions regarding incremental validity. A substantial amount of method 

variance was associated with ratings by counselors and teachers, but very 

little method variance was found in reports by adolescents. As predicted, 

reports by adolescents did not have any incremental vahdity in predicting 

variance in academic comprehension, note content, time out from the 

classroom, and impulsive/inattentive behavior. Contrary to predictions, 

however, the adolescents' feedback ratings and self-ratings on the 0/D scores 

had incremental validity in predicting frequencies of negative behaviors. 

Also contrary to predictions, 7 out of 8 ratings completed by counselors and 

teachers made statistically significant contributions over ratings suppHed by 

the other respondents. This finding suggests that there may be a statistically 

significant amount of source variance in ratings completed by adolescents, 

counselors, and the classroom teacher. Parent ratings did not make any 

unique contributions over ratings by adolescents, coxinselors, and the 

classroom teacher. 

The results of this study partially rephcate the results of Velhulst and 

van der Ende (1991), who concluded that adolescents' reports had 

incremental vahdity over parents' and teachers' reports in predicting 

clinicians' judgments of clinical severity. Likewise, teacher ratings made 

unique contributions over reports by adolescents and parents in predicting 

clinical severity judgments. Consistent with the current study, ratings by 

parents did not have incremental vahdity in predicting clinical severity. It 

may be of interest that in Velhulst and van der Ende (1991), parent reports 
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during a structured interview did make a unique contribution in predicting 

clinical severity. 

Overall Summary and Conclusions 

The results of this study provide soUd support for the desirabihty of 

multimodal, multi-informant assessments of the results of treatment for 

ADHD. Adolescents, mental health workers, and the classroom teacher 

provided ratings that were reliable, valid, and made unique contributions in 

the multivariate assessment model. In this study, the psychometric 

properties of parent ratings were inferior to those of ratings completed by 

adolescents, counselors, and the classroom teacher. This result may be due, 

in part, to the design of the study. This result could, however, be due to the 

fallibility of parent ratings. For example, depressed mothers often over

estimate the severity of ADHD-related problems in their children (Fergusson, 

Ljniskey, & Horwood, 1993). Whatever the reason, within the context of this 

study, adolescents appeared to be better sources of information about 

response to treatment than their parents. Thus, this study can be cited as 

evidence against sole reliance on reports by parents in assessing the results 

of treatment for ADHD. 

The professionals who worked with the adolescents (i.e., the coimselors 

and classroom teacher) were the best sources of information about response 

to treatment. Nevertheless, reports by adolescents often added unique 

predictive power to predicting frequencies of negative social behavior. 

Thus, a multivariate approach using objective measures of functioning (when 

available) and ratings by parents, adolescents, and teachers is strongly 

recommended. To achieve this goal, further development of age-appropriate 
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rating scales is needed. These scales should describe at least four critical 

domains of functioning; core symptoms of ADHD, relations with peers, 

defiant or disruptive behavior, and conduct problems. Aggregating data from 

adolescents, parents, and teachers on the appropriate rating scales should 

result in substantial improvements in the accuracy of assessments of 

response to treatment for ADHD. Similar procedures should also result in 

improvements in the accuracy of diagnosis for adolescents with ADHD. 

As a final note, pending negative results in an attempt to repHcate this 

study, the data herein strongly suggests that as a group adolescents with 

ADHD can provide rehable, valid, and imique information. Some adolescents 

with ADHD may provide better information than others. Factors such as 

intelligence, for example, should have a substantial effect on the quality of 

self-reports. Future studies, with larger samples, should attempt to 

determine which individual characteristics of adolescents with ADHD affect 

the reliability and validity of information provided by the adolescent. 
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Table 1 

Selected Participant Characteristics 

Measure Mean SD Range 

Age in Years 13.8 1.2 12.0-17.0 

Grade^ 7.3 l . l  5 -10  

Full Scale IQ^ 101 14 65 - 129 

Parent IOWA Conners Rating Scale*-

Inattention/Overactivity lO. l  3 .1  

Oppositional/Defiant 8.5 4.0 

Teacher IOWA Conners Rating Scale*^ 

Inattention/Overactivity 8.7 5.0 

Oppositional/Defiant 6.0 5 .1  

Disruptive Behavior Disorders Parent Rating Scale'' 

Attention-Deficit Hyperactivity Disorder 8.8 3.3 

Oppositional Defiant Disorder 5.2 2.9 

Conduct Disorder 1 .7  1 .8  

Disruptive Behavior Disorders Teacher Rating Scale'' 

Attention-Deficit Hyperactivity Disorder 7.5 4.3 

Oppositional Defiant Disorder 3.6 3.0 

Conduct Disorder 1.9 2.4 

^rade completed prior to participation. ''Based on the Wechsler Intelligence Scale for Children—3rd 

Edition(Wechsler, 1991). "-Loney & Milich, 1982; Pelham, Milich, Murphy, & Murphy, 1989. '^Pelham, 
Gnagy, Greenslade & Milich, 1992. 



Table 2: List of 19 Negative Behaviors Recorded in the STP 

Conduct Disordered Behaviors 
1. Intentional Aggression 
2. Intentional Destruction of Property 
3. Leaving the Activity Area Without Permission 
4. Stealing 
5. Lying 

Impulsive Behaviors 
6. Interruption 
7. Using Materials or Possessions Inappropriately 
8. Rule Violations. 

Defiant Behavior Toward Staff 
9. Disrespectful Language or Actions to a Staff Member 
10. Verbal Abuse to a Staff Member 
11. NoncompUance 
12. Intentional Disruption of the Group 
13. Swearing 
14. Inappropriate Complaining 

Teasing Peers 
15. Teasing Peers 
16. Threatening a Peer 
17. Horseplay 

Behaviors that were not analvzed due to extremelv low frequencv 
18. Unintentional Aggression 
19. Unintentional Destruction of Property 



103 

Table 3: Anchors for the Feedback Rating Scale 

Rating Description General Considerations 
1 Excellent 

interpersonal 
behavior 

• No negative behaviors 
• Many positive behaviors 

2 Good interpersonal 
behavior 

• a few negative behaviors (that do not 
result in fines, time out, or temporary 
demotions and do not include behaviors on 
the hierarchy higher than teasing or verbal 
abuse) 
• Less than two instances of teasing or 
verbal abuse 
• Meiny positive behaviors (or an apology 
for teasing or verbal abuse) 

3 Neutral or Mixed 
interpersonal 
behavior 

Either: 
• few, if any, noteworthy behaviors or 
• a few negative behaviors (that do not 
result in fines or a time out) and a few 
positive behaviors 

4 Poor Interpersonal 
behavior 

• one behaviors resulting in a fine 
• two or more insteinces of teasing, verbal 
abuse, or non-comphance 
• 10 or more total negative behaviors (other 
than sports rule violations) 
• five or more personal fouls 

5 Very poor 
interpersonal 
behavior 

• one or more instances of behavior 
resulting in a time out or temp, demotion 
• two or more instances of behavior 
resulting in a fine 
• ten or more instances of behaviors on the 
hierarchy higher than teasing or verbal 
abuse 
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Table 4: Negative Behaviors AfFecting Feedback Ratines 

Negative Behaviors Toward Peers Netfative Behaviors Toward Staff 
inappropriate complaining (@ peers) inappropriate complaining (other than about 

peers) 
interrupting peers interrupting staff 
horseplay cursing 
personal foiils technical fouls 
teasing verbal abuse 

lying 
noncompliance 
intentional disruption* 

threatening/verbally attadring* disrespectful language/actions* 
aggression toward peersf aggression toward stafff 
destruction of peer propertyf destruction of staff or STP propertyf 
Stealing from peers Stealing from staff 

* These behaviors result ia a half-doUar fine, 
t These behaviors result in a time-out. 
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Table 5: Positive Behaviors Affecting Feedback Ratings 

Positive Behaviors Toward Peers Positive Behaviors Toward Staff 
complimenting peers complimenting staff 
encoiiraging peers encouraging staff 
initiating appropriate conversations with 
peers 

initiating appropriate conversations with 
staff 

sharing with peers sharing with staff 
Offering to help a peer carry something offering to help with group equipment 

asking peers to avoid negative behaviors 
appropriately supporting staff requests (e.g., 
repeating commands to help get the group 
organized in a discussion circle) 
saying positive things about the program 

apologizing to peers apologizing to staff 
accepting feedback from peers accepting feedback from staff 
showing good listening skills toward peers showing good listening skills toward staff 
appropriately discussing STP rules and 
procedures with peers 

role modeling following STP rules and 
procedures 
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Table 6: IOWA Connors Rating Scale Items 

Inattention/Overactivitv (I/O) Scale 
Fidgeting 
Hums, makes other odd noises 
Excitable, Impulsive 
Inattentive, easily distracted 
Fails to finish things he or she starts-short attention span 

Oppositional/Defiant (0/D) Scale 
Quarrelsome 
Acts "smart" 
Temper outbursts-behavior explosive and unpredictable 
Defiant 
Uncooperative 
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Table 7: Ratings Completed bv Adolescents and Adults 

Mean Mean Effect of Test-
Dependent Between Score on Score on Medication Retest 
Variable Respondent Subjects Placebo Medication Alpha 

IOWA Adolescent .503 1.33 1.12 .002 .826 
Conners Counselor .483 4.25 2.68 .089**** .844 
I/O Scale Teacher .227 4.56 1.93 .121**** .682 
(N=21) Parent .579 2.83 1.94 .034**** .906 

IOWA Adolescent .340 1.14 0.84 .010 .740 
Conners Counselor .583 3.88 2.21 .054**** .849 
0/D Scjile Teacher .163 2.54 0.96 049** .506 
(N=21) Parent .431 2.58 2.06 .010 .885 

Medication Adolescent .198 0.41 0.63 .052**** .782 
Guess Counselor .162 0.45 0.68 .133**** .681 
(N=36) Teacher .082 0.44 0.79 .088**** .844 

Parent .185 0.56 0.76 .050*** .906 

Rating Adolescent .420 2.35 2.12 .033**** .782 
of Peer Counselor .390 2.43 2.13 .045**** .805 
Relations 
(N=46) 

Rating Adolescent .451 2.52 2.29 .029**** .763 
of Staff Counselor .421 2.60 2.32 .036**** .779 
Relations 
(N=46) 

** p <.01 
*** p < .001 
ieic-kit p 

<.0001 



Table 8: Covariation Matrix for FASE-MTMM Models 

) 21 22 23 VARIABLE' I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 T. I/O 94 
2 T. O/D 34 59 
3 T Norm Peers 49 30 90 
4 T Norm Adult 50 30 83 90 
5 T. Medication 50 30 25 25 96 
6 C. I/O 27 19 23 20 22 94 
7 C.O/D 26 17 17 16 21 59 87 
8 C Norm Peers 18 14 17 18 10 47 50 94 
9 C Norm Adult 17 14 17 16 22 38 40 73 93 
10 C. Medication 25 IS IS 17 09 3S 37 31 24 94 
11 C fb @ Peers 14 13 13 11 11 31 34 42 36 21 95 
12 C fb @ Adult 17 15 14 13 IS 31 35 43 34 28 63 93 
13 Tease Peers 08 07 08 08 07 19 20 18 14 15 19 13 89 
14 Impulsivity 28 14 19 19 24 34 39 35 26 37 34 36 20 96 
15 Defiance 20 16 18 18 18 38 45 36 28 32 32 36 17 49 93 
16 Success Ratio 27 17 20 20 27 40 45 37 28 40 37 41 31 80 64 95 
17 On Task 18 14 16 17 12 18 11 20 19 10 11 10 10 06 07 07 94 
18 Disrupt. Class IS 09 10 12 13 10 07 12 OS 13 00 04 05 08 11 10 15 93 
19 Time Out 34 26 21 22 28 24 22 22 16 19 16 17 08 22 20 22 18 20 67 
20 A fb @ Peers 15 12 12 12 16 21 25 36 29 2S 67 59 14 35 33 38 09 04 17 
21 A fb @ Staff 16 14 08 09 14 21 28 36 28 26 55 65 13 31 30 36 13 07 15 
22 A Medication 14 OS 07 07 13 13 08 07 00 10 09 05 09 09 08 12 07 05 08 
23 SR ADHD 03 03 06 05 03 08 10 12 07 10 11 11 03 09 08 10 03 04 08 

71 92 
07 08 94 
14 11 10 91 

Values in this covariance matrix are expressed in scientific notation (i.e., 10'^) and negative values are printed in bold face. 

'Explanations of the abbreviated names of the variables are on the following page: 

o 
00 



Table 8 (continued): Abbreviations and full names of variables used in the FASE-MTMM models. 

Variable # Abbreviation Full Name 
1 T. I/O Teacher report on the Inattention/Overactivity Scale 
2 T. OfD Teacher report on the Oppositional/Defiant Scale 
3 T Norm Peers Teacher rating of how normal the adolescent behaved toward peers 
4 T Norm Adult Teacher rating of how normal the adolescent behaved toward adults 
5 T. Medication Teacher's guess if the adolescent received placebo or medication 
6 C. I/O Counselors' report on the Inattention/Overactivity Scale 
7 C.O/D Counselors' report Oppositional/Defiant Scale 
8 C Norm Peers Counselors' rating of how normal the adolescent behaved toward peers 
9 C Norm Adult Counselors' rating of how normal the adolescent behaved toward adults 
10 C. Medication Counselors' guess if the adolescent received placebo or medication 
11 C fb @ Peers Counselors' rating of the quality of the adolescents interactions with peers 
12 C fb @ Adult Counselors' rating of the quality of the adolescents interactions with staff 
13 Tease Peers The observed frequency of teasing peers 
14 Impulsivity The observed frequency of impulsive behaviors 
15 Defiance The observed frequency of defiant behaviors toward staff 
16 Success Ratio The daily success ratio 
17 On Task The percentage of time observed to be on task in the classroom 
18 Disrupt. Class The percentage of time observed exhibited disruptive behavior in class 
19 Time Out Minutes of time out from the classroom 
20 A fb @ Peers The adolescent's rating of the quality of his/her interactions with peers 
21 A fb @ Staff The adolescent's rating of the quality of his/her interactions with staff 
22 A Medication The adolescent's guess if he/she received placebo or medication 
23 SR ADHD The adolescent's rating of how much having ADHD affected his/her day 

o 
vo 



Table 9: Concurrent and Incremental Validity of Ratincrs 

Dependent 
Variable 

Academic 
Comprehension 
(N=21, OBS=389) 

Class Note 
Content 
(N=21, OBS=389) 

Classroom 
Timeout 
(N=21, OBS=394) 

Classroom 
Timeout 
(N=46, OBS=901) 

Frequency of 
Defiant Behavior 
(N=21, OBS=388) 

Frequency of 
Defiant Behavior 
(N=46, OBS=906) 

Frequency of 
Teasing Peers 
(N=46, OBS=907) 

Frequency of 
Impulsive 
Behavior 
(N=21, OBS=388) 

Rating Scalg Respondent 

IOWA Conners Adolescent 
I/O Scale Counselor 

Teacher 
Parent 

IOWA Conners Adolescent 
I/O Scale Counselor 

Teacher 
Parent 

IOWA Conners Adolescent 
O/D Scale Counselor 

Teacher 
Parent 

Ratings of Adolescent 
Interactions Counselor 
with Staff Teacher 

IOWA Conners Adolescent 
O/D Scale Counselor 

Teacher 
Parent 

Ratings of Adolescent 
Interactions Counselor 
with Staff Teacher 

Ratings of Adolescent 
Interactions Counselor 
with Peers Teacher 

IOWA Conners Adolescent 
I/O Scale Counselor 

Teacher 
Parent 

• p < .05 ••*p<.001 

Bivariatg Semi-Partial 
Correlation ^2 

-.100» .005 
-.240*** .002 
.,407*** .1I4»»»' 
-.009 .006 

-.061 .0006 
-.384«'"»» .060»*»» 
-.346*»*» .032**** 
-.082 .001 

0.251»*«» .006 
0.415**** .018»«* 
0.569*»»* .185'»»*» 
0.086 .005 

0.102»* 0i8»*»» 
0.289*»** .03I»*'»» 
0500*»** .160***» 

0.368*»'»» .0I9*»* 
0.582**** .168»*** 
0.369*«** .003 
QMS**** .00001 

0.311**** .006»»* 
0.490»»»» .099***» 
0.330»»*« .023**** 

0.307»»*» .006*** 
0.502»»»» .112»*'*» 
0.350»'»*» .033**»» 

0.194*'*** .004 
0.533*»*'» .I33»»*» 
0.356»»»» .014»** 
0.170*** .00004 
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Table 10: Internal Consistency of IOWA Cnnners Scales 

Respondent I/O Scale Alpha 0/D Scale Ainha 

Adolescent 
Coiinselor 
Teacher 
Parent 

Adolescent 
Counselor 
Teacher 
Parent 

Adolescent 
Counselor 
Teacher 
Parent 

.8136 

.8742 

.9584 

.9028 

T/O Spflle Mpan 

1.23 
3.62 
2.51 
2.41 

I/O Scale Variance 

4.14 
10.62 
15.86 
9.04 

.7853 

.7768 

.6727 

.8359 

O/D Scale Mean 

1.00 
2.63 
0.78 
1.93 

O/D Scale Variance 

3.44 
7.14 
2.46 
6.62 



Table 11: Chi-Sauare and Other Indices for FASE-MTMM Models 

Statistic 

Chi-Square 
Degrees of Freedom 

NFI 
NNFI 
CFI 

Three narrow- Two narrow- One broad
band factors band band factor 

(Model 1) factors (Model 2) 
(Model 4) 

357.98 426.37 457.46 
143 148 154 
.952 .943 .939 
.948 .935 .931 
.970 .962 .958 



113 

Figure 1: Examples of Two Types of FASE-MTMM Models 
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Figure 2. One Broad-Band and Three Narrow-Band ADHD 
Factor Model (Model 3) 
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Authors Note; For the sake of simplicity of presentation, the correlated error representation of method effects is 
not explicitly depicted in this figure. All variables preceeded with a "T.", "C.". or "A." were modeled with the teacher, 
counselor, or adolescent method effect, respectively. The average correlated error path values were 0.40 for teachers, 
0.20 for counselors, and 0.09 for adolescents. See Table 8 for a description of the variables. 
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Figure 3. Three Narrow-Band ADHD Factor Model (Model 1) 
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Autfiors Note; For the sake of simplicity of presentation, tfie correlated error representation of method effects is 
not explicitly depicted in tfiis figure. All variables preceeded with a "I". "C.", or "A." were modeled with the teacher, 
counselor, or adolescent method effect, respectively. The average correlated error path values were 0.40 for teachers, 
0.20 for counselors, and 0.09 for adolescents. 
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Figure 4. One Broad-Band ADHD Factor Model (Model 2) 
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Autfiors Note; For the sake of simplicity of presentation, the correlated error representation of method effects is 
not explicitly depicted in this figure. All variables preceeded with a "I". "C.". or "A." were modeled with the teacher, 
counselor, or adolescent method effect, respectively. The average correlated error path values were 0.40 for teachers. 
0.20 for counselors, and 0.09 for adolescents. See Table 8 for a description of the variables. 



117 

REFERENCES 

Abikoff, H., Courtney, M., Pelham, W., Koplewiscz, H. (1993). Teachers' 
ratings of disruptive behaviors: The influence of halo effects. Journal 
ofAbnorinnl Child Psychology. 21. 519-533. 

Abikoff, H. & Klein, R. (1992). Attention-Deficit Hj^eractivity and Conduct 
Disorder: Comorbidity and implications for treatment. Journal of 
Consulting Clinical Psychology. 60. 881-892. 

Achenbach, T. (1991). Mamial for the vouth self-rennrt and 1991 profile. 
Burlington: University of Vermont, Department of Psychiatry. 

Achenbach, T. & Edelbrock, C. (1987). Manual for the Child Behavior 
Chpf^klist Youth Self-Report. Burlington, VT: Thomas Achenbach. 

Achenbach, T., McConaughy, S., & Howell, C. (1987). Child/adolescent 
behavioral and emotional problems: Implications of cross-informant 
correlations for situational specificity. Psvchologinal Riillptin. 101. 
213-232. 

American Psychiatric Association (1987). Diagnostic and Statistical Manual 
of Mental Disorders. 3rd Edition Revised. Washington, DC: American 
Psychiatric Association. 

American Psychiatric Association (1994). Diagnostic and Statistical Manual 
of Mental Disorders. 4th ed. Washington, DC: American Psychiatric 
Association. 

Anderson, J., Williams, S., McGee, R., & Silva, P. (1987). DSM-IU disorders 
in preadolescent children: Prevalence in a large sample from the 
general population. Archives of General Psychiatry. 44. 69-76. 

Atkins, M., Pelham, W., & Licht, M. (1985). Classroom behavioral 
observations in the diagnosis of Attention Deficit Disorder. Journal of 
Abnormal Child Psychology. 13.155-167. 

Atkins, M., Pelham, W., & Licht, M. (1988). The development and validation 
of objective measures for conduct and attention deficit disorders. In R. 
Prinz (Ed.) Advances in Behavioral Assessment of Children and 
Families (Vol 4., pp. 3-33), Greenwich, CT: JAI Press. 



118 

Atkins, M., Pelham, W., & Licht, M. (1989). The differential validity of 
teacher ratings of Inattention/Overactivity and Aggression. Jotimal of 
Abnormal HlnlH Psychology. 17. 323-435. 

Barkley, R. (1990). Attention-Deficit Hyperactivity Disorder. New York: 
Guilford. 

Barkley, R., Fischer, M., Edelbrock, C., & Smallish, L. (1990). The adolescent 
outcome of hyperactive children diagnosed by research criteria: An 8 
year prospective follow-up study. Jouranal of the Amfiripan Academy 
of Child and Adolescent Psychiatry. 29. 546-557. 

Barkley, R. A. (1991). The ecological validity of laboratory and analogue 
assessment methods of ADHD ssmiptoms. Journal of Abnormal Hhild 
Psychology. 19. 149-178. 

Barkley, R., Anastopoloulos, A., Guevremont, D., & Fletcher, K. (1991). 
Adolescents with ADHD: Patterns of behavioral adjustment, academic 
functioning, and treatment utilization. Journal of the Amftrinan 
Academy nf Hhild and Adolescent Psychiatry. 30. 752-761. 

Barkley, R., Anastopoloulos, A., Guevremont, D., & Fletcher, K (1992a). 
Adolescents with ADHD: Mother-adolescent interactions, family behefs 
and conflicts, and maternal pathology. Journal of Abnormal Child 
Psychology. 20. 263-288. 

Barkley, R., Guevremont, D., Anastopoulos, A., & Fletcher, K (1992b). A 
comparison of three family therapy programs for treating family 
conflicts in adolescents with Attention-Deficit Hyperactivity Disorder. 
Journal of Consulting and Clinical Psychology. 60, 450-462. 

Barkley, R., Guevremont, D., Anastopoulos, A., DuPaul, G., & Shelton, T. 
(1993). Driving related risks and outcomes of attention deficit 
hyperactivity disorder in adolescents and yoimg adults: A 3- to 5-year 
follow-up survey. Pediatrics. 92. 212-218. 

Baren, M. (1994). Managing ADHD. Contemporary Pediatrics. 11. 29-48. 

Beck, A., Steer, R. & Garbin, M. (1988). Psychometric properties of the Beck 
Depression Inventory: Twenty-five years of evaluation. Clinical 
Psychology Review. 8, 77-100. 



119 

Bentler, P. & Bonnet, D. (1980). Significant tests and goodness of fit in the 
analysis of covariance structures. Psychological Bulletin. 88. 588-606. 

Biederman, J. & Steingard, R. (1989). Attention-Deficit Hj^eractivity 
Disorder in adolescents. Psychiatric Annals. 19. 587-596. 

Biederman, J., Faraone, S., & Chen, W. (1993). Social Adjustment Inventory 
for children and adolescents: Concurrent vahdity in ADHD children. 
Journal of the American Academy of Child and Adolescent Psvchiatrv. 

1059-1064. 

Biederman, J., Newcom, J., & Sprich, S. (1991). Comorbidity of attention 
deficit h3^eractivity disorder with conduct, depressive, anxiety, and 
other disorders. American Journal of Psychiatry. 148. 564-577. 

Brent, D., Perper, J., Goldstein, C., et al., (1988). Risk factors for adolescent 
suicide: A comparision of adolescent suicide victims with suicidal 
inpatients. Archives of General Psychiatry. 45. 581-588. 

Brent, D., Kolko, D., Allan, M., & Brown, R. (1990). Suicidality in affectively 
disordered adolescent inpatients. Journal of the American Academy of 
Child and Adolescent Psychiatry. 29. 586-593. 

Brent, D., Perper, J., Moritz, G., Baugher, M., et al. (1993). Stressful life 
events, psychopathology, and adolescent suicide; A case control study. 
Suicide and Life-TVireatening Behavior. 23. 179-187. 

Brent, D., Johnson, B., Perper, J., Connolly, J., et al., (1994). Personality 
disorder, personahty traits, impulsive violence, and completed suicide 
in adolescents. Jovimal of the American Academy of Child and 
Adolescent Psychiatry. 33. 1080-1086. 

Brown, R. & Borden, K. (1986). Hyperactivity at adolescence: Some 
misconceptions and new directions. Journal of Child Clinical 
Psychology. 15. 194-209. 

Bukstein, 0., Brent, D., & Kaminer, Y. (1989). Comorbidity of substance 
abuse and other psychiatric disroders in adolescents. American 
Journal of Psychiatry. 146. 1131-41. 

Campbell, D. & Fiske, D. (1959). Convergent and discriminant vaUdation by 
the multitrait-multimethod matrix. Psychological Bulletin. 56. 81-105. 



120 

Cantwell, D. (1986). Attention Deficit Disorder in adolescents, nimrfll 
Psychology Review. ̂  237-247. 

Cavell, T. & Kelly, M. (1992). The Measure of Adolescent Social Performance: 
Development and initial validation. Journal of Child niniral 
Psychology. 21. 107-114. 

Cohen, J. & Cohen, P. (1983). Applied multiple regression/correlation for the 
behavioral sciences. Hillsdale, NJ: Lawrence Earlbaum Associates. 

Conners, C. (1985). Issues in the study of adolescent ADHD/Hyperactivity. 
Psvchopharmacology Bulletin. 21. 243-250. 

Conners, C. & Wells, K (1985). ADD-H adolescent self-report scale. 
Psvchopharmacology Bulletin. 21. 921-922. 

Cook, T. & Campbell, D. (1979). Quasi-Experimentation: Design and analysis 
for field settings. Boston, MA: Houghton Mifflin. 

Costello, A., Edelbrock, C., Dulcan, M., ICalas, R., & Klaric, S. (1984). See 
Greenbaum et al 1994. 

Cronbach, L. & Meehl, P. (1955). Construct vahdity in psychological tests. 
Psychological Bulletin. 52. 281-302. 

DuPaul, G., Guevremont, & Barkley, R. (1991). Attention-Deficit 
Hyperactivity Disorder in adolescence: Critical assessment 
parameters. School Psychology Review. 11. 231-245. 

DuPaul, G., Rapport, M., & Perriello, L. (1990). Teacher ratings of academic 
performance: The development of the Academic Performance Rating 
Scale. Unpublished Manuscript cited in Barkley (1990). 

Evans, S. W. (1995). Manual for classroom procedures in the summer 
treatment program for adolescents. Unpublished treatment manual, 
Western Psychiatric Institute and Clinic, Pittsburgh, PA. 

Evans, S. W., & Pelham, W. E. (1991). Psychostimulant effects on academic 
and behavioral measures for ADHD junior high school students in a 
lecture format classroom. Journal of Abnormal Child Psvcology. 19. 
537-552. 



121 

Evans, S., Pelham, W., & Gmdberg, M. (1995). The efficacy of notetaking to 
improve behavior and comprehension of adolescents with Attention 
Deficit Hyperactivity Disorder. Exceptionality. ̂  1-17. 

Evans, S., Vallano, G., & Pelham, W. (1994). Attention Deficit H3^eractivity 
Disorder. In Hersen & V, Van Hasselt (eds.) Handbook of adolescent 
psvchopathology: A guide to diagnosis and treatment. New York: 
Macmillan. 

Faigel, H., Sznajderman, S., Tishby, O., Turel, M., & Pinus, U. (1995). 
Attention Deficit Disorder during adolescence: A review. Journal of 
Adolescent Health. 16. 174-184. 

Fergusson, D., Lynskey, M., & Horwood, L. J. (1993). The effect of maternal 
depression on maternal ratings of child behavior. Journal of Abnormal 
Child Psvchologv. 21. 245-269. 

Figueredo, A., Ferketich, S., & Knapp, R. (1991). More on MTMM: The role 
of confirmatory factor analysis. Research in Nursing and Health. 14, 
387-391. 

Gittleman, R. (1985). Self-evaluation (teenager's) self-report. 
Psvchopharmacologv Bulletin. 21. 925-926. 

Gittleman, R. & Mannuzza, S. (1985). Diagnosing ADD-H in adolescents. 
Psvchopharmacologv Bulletin. 21. 237-242. 

Gittleman, R., Mannuzza, S., Shenker, R., & Bonagura, N. (1985). 
Hyperactive boys almost grown up. Archives of General Psvchiatrv. 
42, 937-947. 

Greenbaum, P., Dedrick, R., Prange, M., & Friedman, R. (1994). Parent, 
teacher, and child ratings of problem behaviors of youngsters with 
serious emotional disturbances. Psvchological Assessment. ̂  141-148. 

Goldstein, A., Sprafldn, R., Gershaw, N.J., & Klein,P. (1980). Skinstrftaming 
the adolescent: A structured Ipaminp- approach tn f-parhinp- pmsnnal 
skins. Research Press: Champaign, Hj. 

Gorsuch, R. (1983). Factor Analvsis. 2nd edition. Hillsdale, NJ: Lawrence 
Earlbaum. 



122 

Hart, E., Lahey, B., Loeber, R., & Hanson, K. (1994). Criterion validity of 
informants in the diagnosis of disruptive behavior disorders in 
children: A preliminary study. Journal of Consulting and nimpal 
Psvchology. 62. 410-414. 

Halikas, J., Meller, J., Morse, C., Lyttle, M. (1990). Predicting substance 
abuse in juvenile offenders: Attention Deficit Disorder versus 
aggressivity. ChilH Psvchiatrv and Human Development. 21. 49-55. 

Hechtman, L. & Weiss, G. (1986). Controlled prospective fifteen year follow-
up of h5^eractives as adults: non-medic£il drug and alcohol use and 
anti-social behavior. Canadian Journal of Psvchiatrv. 31. 557-567. 

Hinshaw, S. (1987). On the distinction between attentional 
deficits/hyperactivity and conduct problems/aggression in child 
psychopathology. Psvcholoeical Bulletin. 101. 443-463. 

Jacobvitz, D. (1990), Treatment of attentional and hyperactivity problems in 
children with sympathomimetic drugs: A comprehensive review. 
Journal of the American Academy of Child and Adolescent Psvchiatrv. 
2^ 677-688. 

John, K., Gammon, G., Prusoff, B., & Warner, V. (1987), The social 
adjustment inventory for children and adolescents (SAICA): testing a 
semistructured interview. Journal of the Ameriran Academv of Child 
and Adolescent Psvchiatrv. 26. 898-911. 

Johnson, B., Pelham, W., Hoza, J., & Sturges, J. (1988). Psychostimulant 
rebound in attention deficit disordered boys. Journal of the American 
Academy nf Child and Adolescent Psvchiatrv. 27. 806-810. 

Keppel, G. (1991). Design anH analysis: A researchers handbook. New 
Jersey: Prentice Hall. 

Klein, R, & Mannuzza, S, (1991). Long-term outcome of hs^peractive 
Children: A review. 



123 

Klorman, R., Coons, H., & Borgstedt, A. D. (1987). Effects of 
methylphenidate on adolescents with a childhood history of attention 
deficit disorder: I. Clinical findings. Journal of the America n Academy 
of Child and Adolescent Psychiatry. 26. 363-367. 

Klorman, R., Brumaghin, J. T., Fitzpatrick, P. A., & Borgstedt, A. D. (1990). 
Clinical effects of a controlled trial of methylphenidate on adolescents 
with Attention Deficit Disorder. Journal of American Academic ClnlH 
Adolescent Psychiatry. 29. 702-709. 

Lahey, B., Applegate, B., McBumett, K, Biederman, J., Greenhill, L., Hsoid, 
G., Barkley, R., Newcom, J., Jensen, P., Richters, J., Garfinkel, B., 
Kerdyk, L., GUendick, T., Perez, D., Hart., E., Waldman, I., & Shaffer, 
D. (1995). DSM-IV field trials for attention-deficit/h5^eractivity 
disorder in children and adolescents. American Journal of Psychiatry 

Langhinrichesen, J., Lichtenstein, E., Seeley, J., Hops, H., Ary, D., Tildesley, 
E., & Andrews, J. (1990). Parent-adolescent congruence for adolescent 
substance use. Journal ofYmith and Adolescence. 19, 623-635. 

Larson, R. & Richards, M. (1994). Divergent reahties: The emotional lives of 
mothers, fathers, and adolescents. New York: Basic Books. 

Lerer, R. & Lerer, P. (1977). Response of adolescents with minimal brain 
dysfunction to methylphenidate. Joximal of T.earning Disabilities. 10. 
35-40. 

Loeber, R., Green, S., Lahey, B., Stouthamer-Loeber, M. (1989). Optimal 
informants on childhood disruptive behaviors. Development and 
Psvchopathology. 1, 317-337. 

Loney, J., Kramer, J., & MiHch, R. (1981). The hyperactive child grows up: 
Predictors of symptoms, delinquency, and achievement at follow-up. In 
K.D. Gadow & J. Loney (Eds.) Psychosocial aspects of drug treatment 
of hyperactivity (pp. 381-415). Boulder, CO: Westview. 

Loney, J. & Ordona, T., (1975). Using cerebral stimulants to treat minimal 
brain dysfuntion. Amfirinan Journal of Orthopsychiatry .45. 564-572. 



124 

Loney, J. & Milich, R. (1982). Hs^peractivity, inattention, and aggression in 
clinical practice. In D. Routh & M. Wolraich (Eds.) Advances in 
developmental and behavioral pediatrics (Vol 3, pp. 133-147). 
Greenwich, CT: JAI Press. 

Lublin, F., Collins, J., Seever, M., Van Whitlock, R., & Dennis, A. (1990). 
Relationships among readability, reliability, and validity in a self-
report adjective checklist. Psvcholodcal Assessment. 2, 256-261. 

Lynn, R. & Hodge, G. (1982). Locus of control in childhood hyperactivity. 
Journal of Consulting and Clinical Psvcholoerv. 50. 592-593. 

Marsh, H. (1989). Confirmatory factor analysis of multitrait-multimethod 
data; Many problems and a few solutions. Apphed Psychological 
Measturement. 13, 335-361. 

McConaughy, S. (1993). Advances in empirically based assessment of 
children's behavioral and emotional problems. School Psychology 
Review. 22. 285-307. 

McGee, R., Feehan, M., Williams, S., Partridge, R., Silva, P., & Kelly, J. 
(1990). DSM-in disorders in a large sample of adolescents. Journal of 
the American Academy nf CTiild and Adolescent Psychiatry. 29. 611-
619. 

Morris, G. B. (1993). A rational-emotive treatment program with conduct 
disordered and attention-deficit hjrperactivity disorder adolescents. 
Journal of Rational-Emotive and Cognitive-Behavior Therapy. 11. 123-
134. 

Nunally, J. (1978). Psychometric Theory (2nd ed.). New York: McGraw-Hill. 

Pelham, W. E. Jr. (1993). Psychophsirmacotherapy for children with 
Attention-Deficit Hyperactivity Disorder. School Psychology Review. 
22, 199-227. 

Pelham, W. & Bender, M. (1982). Peer relationships in hjrperactive children: 
Description and treatment. In K Gadow & I. Bailer (Eds.) Advances in 
T.earning; and Behavioral Diffimilties. Vol. 1. Greenwich, CT: JAI Press. 



125 

Peliiam, W., Gnagy, E., Greenslade, K, & Milich, R. (1992). Teacher ratings 
of DSM-EH-R symptoms for the disruptive behavior disorders. Journal 
nf thfi American Academy of Child and Adolescent Psychiatry. 31. 210-
218. 

Pelham, W. & Hoza, J. (1987). Behavioral assessment of psychostimulant 
effects on ADD children in a simimer day treatment program. In R. 
Prinz (Ed.), Advances in behavioral assessment of rhilHrpn and 
families (pp. 3-33). Greenwich, CT: JAI Press. 

Pelham, W. E. Jr., Vodde-Hamilton, M., Murphy, D. A., Greenstein, J., & 
Vallano, G. (1991). The effects of methylphenidate on ADHD 
adolescents in recreational, peer group, and classroom settings. 
Journal of minical Hhild Psychology. 20. 293-300. 

PeloqTiin, L. & Klorman, R. (1986). Effects of methyphenidate on normal 
children's mood, event-related potentials, adn performance in memory 
scanning and vigalence. Journal of Abnormal Psychology. 95, 88-98. 

Phares, V., Compas, R., & Howell, D. (1989). Perspectives on child behavior 
problems: Comparisons of self-reports with parent and teacher reports. 
Psychological Assessment. 1, 68-71. 

Prinz, R., Foster, S., Kent, R., & O'Leary, D. (1979). Multivarite assessment 
of conflict in distressed and nondistressed mother adolescent dyads. 
Journal of Applied Behavior Analysis. 12, 691-700. 

Rey, J. (1994). Comorbidity between disruptive disorders and depression in 
referred adolescents. Australian and New Zealand Journal of 
Psychiatry. 28. 106-113. 

Robin, A. & Foster, S. (1988). Negotiating adolescence: A behavioral-familv 
systems approach to parent-tpfin cnnflict. New York: Guilford Press. 

Rummel, R. (1970). Applied Factor Analysis. Evanston, IL: Northwestern 
University Press. 

Safer, D. J. & Krager, J. M. (1994). The increased rate of stimulant 
treatment for h5T)eractive/inattentive students in secondary schools. 
Pediatrics. 94. 462-464. 



126 

Safer, D. J. & Krager, J. M. (1985). Prevalence of medication treatment for 
hyperactive adolescents. Psvchopharmacologv Bulletin. 21. 212-215. 

Saterfield, J., Hoppe, C., & Schell, A. (1982). A prospective study of 
delinquency in 110 adolescent boys with Attention Deficit Disorder and 
88 normal adolescent boys. American Journal of Psychiatry, 139. 795-
798. 

Sechrest, L. (1963). Incremental Validity; A recommendation. Educational 
and Psychological Measurement. 23. 153-158. 

Simpson, R. (1991). Agreement among teachers of secondary students in 
using the Revised Behavior Problem Checkhst to identify deviant 
behavior. Behavioral Disorders. 17. 66-71. 

Smith, B., Pelham, W., Gnagy, B., Greiner, A., Molina, B., & Eggers, S. 
(1995). Summer treatment program for adolescents treatment 
manual. Unpublished treatment manual. 

Smith, K & Crawford, S. (1986). Suicidal behavior among normal high 
school students. Suicide and Life Thrpatpning Behavior. 13. 313-325. 

Smith, T. (1982). Irrational beliefs in the cause and treatment of emotional 
distress: A critical review of the rational-emotive model. Clinical 
Psychology Review. 2, 505-522. 

Song, L., Singh, J., & Singer, M. (1994). The youth self-report inventory: A 
study of its measurements fidelity. Psychological Assessment, 6, 236-
245. 

Spencer, T., Wilens, T., Biederman, J., Faraone, S., Ablon, S., & Lapey, K. 
(1995), A double-bKnd, crossover comparison of methylphenidate and 
placebo in adults with childhood-onset Attention-Deficit Hj^peractivity 
Disorder. Archives of General Psychiatry. 52. 434-443. 

Spencer, T., Biederman, J., Wilens, T., Harding, M., O'Donnel, B.A., & 
Griffin, B. (1996). Pharmacotherapy of attention-deficit hyperactivity 
disorder across the life cycle. Journal of the American Academy of 
Child and Adolescent Psychiatry. 35. 409-432. 



127 

Spielberger, D., Jacobs, G., Russell, S., & Crane, R. (1983). Assessment of 
anger. The state-trait anger scale. In J.N. Butcher & C. D. 
Spielberger (Eds.) Advances in Personal Assessment (vol 2) pp. 161-
189. Hillsdale, NJ: Lawrence Erlbaum Associates. 

Spivack, G., Piatt, J., & Shure, M. (1976). The problem solving approach to 
adjustment. Jossey-Bass: San Francisco. 

Stewart, K. & McLaughlin, T. (1992). Self-recording: Effects on reducing off 
task activity with a high school student with attention deficit 
hyperactivity disorder. Hhild nnd Familv Behavior Therapy. 14. 53-59. 

Strauss, J., Lewis, J., Klorman, R., Peloqiiin, L., Perlmutter, R., & Salzman, 
L. (1984). Effects of methylphenidate on young adults performance 
and event-related potentials in viggilence and a paired-associates 
learning test. Psvchophvsiologv. 21. 609-621. 

Stranger, C. & Lewis, M. (1993). Agreement among parents, teachers, and 
children on internalizing and externalizing behavior problems. 
Journal of niiild Hlinical Psvchology. 22. 107-115. 

Strout, P. & Fleiss, J. (1979). Intraclass correlations: Uses in assessing rater 
reUablity. Psvchological Riillfitin. 86. 420-428. 

Swanson, J., Lemer, M., & Williams, L. (1995). More frequent diagnosis of 
attention-deficit hyperactivity disorder. The New England Journal of 
Medicine. 333. 994. 

Swanson, J. M., McBumett, K, Christian, D. L., & Wigal, T. (1995). 
Stimulant medications and the treatment of children with ADHD. In 
T. H. Ollendick & R. J. Prinz (Eds.), AdvanrftS in nlinipal rhild 
psvchology. ( 265-322). New York: Plenum Press. 

Tucker, L. & Lewis, C. (1973). A rehability coefficient for maximum 
likelihood factor analysis. Psvchometrica. 48. 465-471. 

Verhulst, F. & van der Ende, J. (1991). Assessment of child psychopathology: 
relationships between different methods, different informants, and 
clinical judgment of severity. Acta Psvf^biatr SranH. 84. 155-159. 



128 

Waddell, K. (1984). The self-concept and social adaptation of hyperacitve 
children at adolescence. Journal of niininal Child Psychology. 13. 5--
55. 

Waldman, I., Lilienfeld, S., and Lahey, B. (1995). Toward construct yalidity 
in the childhood disruptiye behayior disorders: Classification and 
diagnosis in DSM-IV and beyond. In T. Ollendick & R. Prinz (Eds.) 
Adyances in Child Clinical Psychology (Volume 17, pp. 323-363). New 
York: Plenum Press. 

Wechsler, D. (1991). Wechsler intelligence scale for children- Third Edition 
Manual. Psychological Corporation: San Antonio, TX. 

Weiss, G. & Hechtman, L. T. (1993). Hyperactive Children grown UP. Second 
Edition. New York: Guilford Press. 

Wender, E. (1995). Attention-Deficit Hyperactiyity Disorders in Adolescence. 
Deyelopmental and Behavioral Pediatrics. 16. 192-195. 

West, S. & Finch, J. (1991). Measurement and analysis issues in the 
inyestigation of personahty structure. In S. Briggs, R. Hogan, & W. 
Jones (Eds.), Handbood of Personality Psychology. New York: 
Academic Press. 

Wilens, T. E. & Biederman, J. (1992). The stimxilants. Pediatric 
Psychopharmacology. 15. 191-222. 

Wilens, T. E., Biederman, J., Spencer, T., & Frances, R.J. (1994). 
Comorbidity of attention-deficit h3T)eractiyity and substance use 
disorders. Hospital and Community Psychiatry. 45. 421-435. 

Windle, M., Miller-Tutzauer, C, & Domenico, D. (1996). Alcohol use, suicidal 
behayior, and risky actiyities among adolescents. Journal of Research 
on Adolescence. 2.317-330. 

Winters, K, Stinchfield, R., & Henly, G., & Schwartz, R. (1991). Validity of 
adolescent self-reports of alcohol and other drug involyement. 
International Journal of the Addictions. 25. 1379-1395. 


