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Attention-Deficit / Hyperactivity Disorder (ADHD) has been long associated with

ineffective or inappropriate social interactions and the debate regarding the role of

perception in successfully navigating interpersonal interactions is growing. Despite the

growing literature in the field of social competence in children with ADHD, few studies

have directly examined the role of perception in social interactions regarding children

with ADHD. Preliminary evidence suggests that perceptual deficits contribute to the

social dysfunction in ADHD/Primarily Inattentive Type (ADHD/PI) whereas production

deficits contribute to social dysfunction in ADHD/Combined Type (ADHD/C)

(Kaufman, Wilson, Lyle, Semrud-Clikeman, & Young, 2000; Whalen & Henker, 1985;

Wheeler & Carlson, 1994). Therefore, the current study was designed to explore the

nature of their visual perceptual processes using the Rorschach Inkblot Test to determine

the quality of their misinterpretations. It was hypothesized that children with ADHD/PI

would demonstrate a restricted stimulus field (Pure F%), visual distortion (X-%), and less



vii

interest in others (PureH) compared to ADHD/C and control children. It was also

hypothesized that children with both ADHD/PI and ADHD/C would demonstrate more

interpersonal difficulties (CDI) compared to control children.

Fifty-three participants between 8 and 14 years were recruited from a larger study

investigating social competence in children with ADHD. Statistical analyses did not

reveal statistical significant differences between the groups. However, clinical analyses

indicated that children with both subtypes of ADHD experience difficulties effectively

navigating their social interactions (CDI) at a clinically meaningful level despite an

appropriate interest in others and their social world (Pure H). Clinical findings suggested

that, although the underlying mechanism may differ across the subtypes, stimulus field

restriction (Pure F%) coupled with stimulus distortion (X-%) contribute to difficulties

successfully navigating the complex social world for children with both subtypes of

ADHD. Although the current data does not identify differences in visual perceptual

processing in children with ADHD/PI and ADHD/C, it is hoped that the study results

have provided useful information as to where to intervene in order to help children with

both subtypes of ADHD develop more effective social processing skills.
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CHAPTER I: INTRODUCTION

Attention-Deficit / Hyperactivity Disorder (ADHD) is among the most commonly

diagnosed disorders of childhood yet it is also a disorder that is consistently shrouded in

controversy and debate. Although the nomenclature used to identify the behavioral set of

features of ADHD have changed throughout the past 60 years, the core symptoms of

inattention, distractibility, impulsivity and hyperactivity have remained relatively

consistent (Barkley, 1990, 1996; Mercugliano, 1999; Tannock, 1998). At present,

ADHD is characterized as a developmental disorder of inhibition, specifically as deficits

in the ability to prevent prepotent responses and inhibiting interference (Barkley, 1997;

Nigg, 2001). Currently, the Diagnostic and Statistical Manual of Mental Disorders

(DSM-IV-TR) (APA, 2000) provides three different diagnostic subtypes:

ADHD/Primarily Inattentive Type (ADHD/PI), ADHD/Primarily Hyperactive Type

(ADHD/PH), and ADHD/Combined Type (ADHD/C). Although once thought to be

exclusively a disorder of childhood, research indicates that ADHD is a lifelong disorder

whose gross clinical pattern remains largely similar from school-age through adolescence

and adulthood (Pennington & Ozonoff, 1996).

One of the most significant and troubling dysfunctions associated with ADHD is

social dysfunction (i.e., difficulties establishing and maintaining healthy interpersonal

relationships). A large proportion of children and adolescents with ADHD experience

much difficulty navigating social relationships and connecting with others on an

interpersonal level. Study estimates report that 50% to 60% of children with ADHD
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experience social rejection or social neglect from their peer group (Barkley, 1990;

Pelham & Bender, 1982). Research indicates that the core, diagnostic features of ADHD

contribute to negative peer relations and even peer rejection due to characteristic

impulsive responding, inattention to subtle social cues, and difficulty cooperating with

peers (Hinshaw & Melnick, 1995). For instance, research results have found that

children with ADHD are more verbally and physically aggressive, enter social groups in

a disruptive manner, tend to be domineering/bossy, are insensitive to social cues, and

tend to handle frustration poorly. (Guevremont & Dumas, 1994; Landau & Moore, 1991;

Taylor, 1994). Peers are likely to react with rejection, criticism, aversion, and sometimes

counter-aggression after only a short period of interaction (e.g., Barkley, 1990).

Unfortunately, these negative social sequelae have been associated with poorer outcomes

for these children in adolescence and adulthood (e.g., internalizing and externalizing

disorders, peer rejection/neglect, substance abuse, poor academic and occupational

outcomes, family conflict, etc.) (Bagwell et al., 2001; Friedman et al., 2003).

In addition, research with children with ADHD has found that these children often

demonstrate difficulties receiving social-emotional messages, especially nonverbal cues

(Casey & Schlosser, 1994; Cook, Greenberg, & Kusche, 1994). Although the exact

mechanism has not been clarified, much of these difficulties appear to stem from a

decreased time scanning and encoding relevant stimuli, especially nonverbal cues,

therefore leading to inappropriate behavioral responses (Semrud-Clikeman & Schafer,

2000). Also, impulsive responding and poor emotional regulation have been associated

with faulty encoding and responding. Therefore, children with ADHD are likely to
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respond with a gut, emotional reaction based on an incomplete review of available

information.

At present, there is not an abundance of research that has critically examined

differences in social functioning across the ADHD subtypes. Mounting evidence

suggests that children with ADHD/PH and ADHD/C are more aggressive, unable to

regulate their emotions, and respond more impulsively whereas children with ADHD/PI

are often more withdrawn, isolated, passive, and do not demonstrate excessive emotional

regulation problems (Hodgens, Cole, & Boldizar, 2000; Maedgen & Carlson, 2000;

Wheeler & Carlson, 1994). Freidman and colleagues (Friedman et al., 2003) suggest that

children with ADHD/PH and ADHD/C are perceived as rude and obnoxious by peers

(and experience social rejection) whereas children with ADHD/PI are viewed as

indifferent, aloof, or uncaring (and experience social neglect) with both types of social

consequences related to the set of diagnostic features associated with the particular

ADHD subtype. Although children with ADHD/C report more interpersonal difficulties

compared to children with ADHD/PI, children from both groups reported significantly

lower levels of social confidence than did their control peers (Kellner, Houghton, &

Douglas, 2003).

Preliminary research suggests that the social dysfunction associated with ADHD

may be due to discrete underlying mechanisms for the different subtypes (Whalen &

Henker, 1985; Wheeler & Carlson, 1994). Study results indicate that children with

ADHD/C and ADHD/PH encounter a production deficiency in which there are errors in

their processing of social information and social script generation due to impulsive
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responding whereas the inattention and cognitive disorganization inherent in children

with ADHD/PI may cause visual perceptual deficits of the social stimuli. These findings

implicate visual perceptual impairment in the social dysfunction of children with

ADHD/PI whereas perceptual processes are thought to be intact in children with

ADHD/C.

Although researchers have long implicated perceptual deficits in the social

functioning of children with ADHD, research addressing this issue is lacking. Currently,

published research has focused on perceptional abilities in children with ADHD

(undifferentiated subtypes) using emotion recognition tasks. Research examining social

perception as defined by facial expression recognition tasks has offered data suggesting

that children with ADHD have attentional and/or control deficits which lead to inaccurate

or incomplete processing of the stimulus (e.g., Cadesky, Mota, & Schachar, 2000;

Corbett & Glidden, 2000). Unfortunately, there is a large void in the literature base

examining subtype differences. One study that examined ADHD subtype differences in

social perception has reported that children with ADHD/PI exhibited significant

difficulties perceiving nonverbal social cues (i.e., facial expression, body language, and

prosody) whereas children with ADHD/C performed within age expectations (Kaufman

et al., 2000).

The purpose of the current study was to clarify and describe differences in visual

perceptual processing as related to social functioning between ADHD/PI and ADHD/C.

Based on previous conceptualizations and the preliminary research data (Kaufman et al.,

2000; Whalen & Henker, 1985; Wheeler & Carlson, 1994), it is likely that the social
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dysfunctions associated with ADHD have different underlying mechanisms for the

subtypes. Available evidence suggests that the inattention and cognitive disorganization

associated with ADHD/PI results in perceptual deficits whereas the impulsivity

associated with ADHD/C results in production deficits. Although both subtypes may

encounter social difficulties due to incomplete perception and encoding, the ability to

perceive accurately remains intact in children with ADHD/C. Therefore, the current

study was designed to explore the nature of their visual perceptual processes using the

Rorschach Inkblot Test to determine the quality of their misinterpretations. In this study,

it was hypothesized that children with ADHD/PI demonstrate specific visual perceptual

inaccuracies regarding: (1) stimulus field restriction (Pure F%), (2) distorted percepts (X-

%), and (3) human form perception (Pure H), whereas children from both ADHD

subtypes exhibit compromised social effectiveness (CDI).
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CHAPTER II: LITERATURE REVIEW

This integrated analysis and interpretation provides an overview of the existent

literature of the social competence and social perception research on Attention-Deficit /

Hyperactivity Disorder (ADHD). First, since an understanding of the disorder under

investigation is important, a description of the diagnosis and characteristics, prevalence,

comorbidity patterns, etiology, and developmental course of ADHD is provided. Second,

the research examining social functioning in ADHD is reviewed, with special focus on

the role of perception in the social interactions of children with ADHD. Third, an

overview of the Rorschach Inkblot Test and a brief discussion regarding the instrument’s

validity and reliability is provided. This section also includes a description of the specific

Rorschach variables to be examined in the proposed study and available research data

concerning these variables and children with ADHD. Finally, the current study is

presented.

Attention-Deficit / Hyperactivity Disorder

Attention-Deficit / Hyperactivity Disorder (ADHD) is among the most commonly

diagnosed disorders of childhood yet is also a disorder that is consistently shrouded in

controversy and debate. Although the nomenclature has changed throughout the past 60

years (e.g., hyperkinetic impulse disorder, organic driveness, minimal brain dysfunction,

hyperkinetic reaction of childhood, and attention deficit disorder), the core behavioral

symptoms have remained relatively consistent (Barkley, 1990, 1996; Mercugliano, 1999).
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These features include an inappropriate level of inattention, distractibility, and

impulsivity that may be present with or without hyperactivity and occurs on a continuum

(APA, 2000; Bradshaw, 2001; Mercugliano, 1999; Tannock, 1998). ADHD is also

typically accompanied by disinhibition, poor concentration, inability to focus/sustain

attention, working memory deficits, poor self-regulation, poor goal-directed behavior,

and executive functioning deficits. Although ADHD is thought of as a childhood

disorder whose symptoms may change in quantity and quality across development, most

people continue to experience difficulties associated with ADHD as adults (Mercugliano,

1999).

The current Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR)

(APA, 2000) provides three different diagnostic subtypes: ADHD/Primarily Inattentive

Type (ADHA/PI), ADHD/Primarily Hyperactive Type (ADHD/PH), and

ADHD/Combined Type (ADHD/C). See Appendix A for a complete list of DSM-IV-TR

diagnostic criteria for the three subtypes. In addition to the diagnostic criteria, the DSM-

IV-TR stipulates that these symptoms must have been present prior to age seven, persist

for at least six months, occur across at least two settings (e.g., home, school, social, etc.),

cause functional impairment inappropriate for the child’s developmental level, and can

not be attributed to another disorder, psychiatric or medical.

PREVALENCE

According to the DSM-IV-TR (APA, 2000), the prevalence rate for ADHD varies

from 3% to 7% for school-age children. However, a meta-analysis examining the

epidemiology of ADHD indicated that the reported prevalence rate is highly variable
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across research studies, ranging from 1% to 9% (Bird, 1996). Several explanations

accounting for the highly disparate prevalence rates have been offered including varying

research definitions of ADHD, DSM edition used, how ADHD was measured, if and how

functional impairment was measured, referral source, and type of informant used (Bird,

1996; Campbell, 2000). In general, the more stringent the research criteria for inclusion,

the lower the reported prevalence rate.

Epidemiological studies have also provided data indicating that ADHD is more

commonly diagnosed in males than females reporting a male-to-female ratio varying

from 3:1 to 9:1 depending on referral source (APA, 2000; Brown, Madan-Swain, &

Baldwin, 1991). However, emerging data suggests that the proportion of males to

females may vary according to subtype (i.e., ADHD/PI = 2.7:1; ADHD/C = 7.4:1)

(Carlson, Shin, & Booth, 1999). Meta-analyses examining gender differences in ADHD

have not supported gender differences in academic performance, neuropsychological, or

social functioning (Gaub & Carlson, 1997; Gershon, 2002). However, data has indicated

that females with ADHD demonstrate significantly lower levels of hyperactivity,

inattention, impulsivity, and externalizing problems and higher levels of internalizing

problems compared to ADHD males. Females are also under-identified and are often

older than males at the time of initial referral, presumably due to the more subtle

manifestation of ADHD symptoms in females (Brown et al, 1991). In addition, males are

more likely to be referred for evaluation due to comorbid aggression and conduct

problems (Arnold, 1996).



9

COMORBIDITY

Research has documented the high rate that ADHD occurs with other psychiatric

disorders. Epidemiological studies have demonstrated that over 50% of children

identified as ADHD meet the diagnostic criteria for other disorders such as Oppositional

Defiant Disorder, Conduct Disorder, depression, and anxiety (August, Realmuto,

MacDonald, Nugent, & Crosby, 1996; Barkley, 1990; Wolraich et al., 1996). The

likelihood of co-occurring psychiatric disorders increases as the child approaches

adolescence, a period during which ADHD symptoms can create frustration and a sense

of helplessness in mastering the increasingly complex academic and social tasks thereby

interfering with the coalescence of a positive and confident self-image.

In addition to psychiatric comorbidity, a large body of literature documents the

co-occurrence of learning disabilities or other severe academic problems in the ADHD

population (e.g., 30% to 60%) (Barkley, 1996; Carlson et al., 1999; Sprouse, Hall,

Webster, & Bolen, 1998). Academic impairment may be evident in discrepancies

between intellectual ability and academic achievement, failure to complete academic

work and underproductivity, failing grades or grade retention, receipt of special education

services, and suspensions or expulsions (DuPaul & Stoner, 2003).

Previous research findings indicate that the subtypes of ADHD are associated

with different patterns of comorbidity. For instance, research using clinical- and school-

based samples has reported that ADHD/PI is more likely to be associated with learning

disabilities, cognitive sluggishness, and decreased externalizing behaviors whereas

ADHD/PH is more often associated with oppositional, aggressive behaviors, and poor
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social functioning, (Barkley, 2001; Carlson et al., 1999; Eiraldi, Power, & Maguth-Nezu,

1997; Gaub & Carlson, 1997; Morgan, Hynd, Riccio, & Hall, 1996). ADHD/C has been

associated with pervasive impairment across academic, behavioral, social, and global

functioning. Barkley and colleagues have reported that the presence of hyperactivity

contributes to increased levels of aggression, opposition, and impulsivity leading to

immature, disruptive, and irresponsible behaviors (Barkley, DuPaul, & McMurray,

1990).

Currently, the relationship between the ADHD subtypes and the presence of

internalizing disorders is unclear. In a review, Carlson and her colleagues reported

preliminary conclusions that referral patterns contribute to the observed relationship

between ADHD subtypes and internalizing disorders (Carlson et al., 1999). Specifically,

in nonreferred samples, children with ADHD/PI and ADHD/C demonstrated equal rates

of internalizing disorders. However, in referred, clinical samples, children with

ADHD/PI exhibited a higher rate of internalizing disorders compared to children with

ADHD/C, which suggests the possibility that concerns related to internalizing behaviors

rather than inattentive features may prompt the initial referral for children with

ADHD/PI.

ETIOLOGY

Despite the volume of research examining the etiology of ADHD, very little is

actually known about the exact cause of ADHD. Recently, theorists have characterized

ADHD as a developmental disorder of inhibition, specifically deficits in the ability to

prevent prepotent responses and inhibiting interference (Barkley, 1997; Nigg, 2001). It is
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hypothesized that the attentional disturbances are secondary to the primary dysfunction in

inhibitory control. Barkley (1997) and Nigg (2001) have postulated that the symptoms of

ADHD and ADHD-related deficits (e.g., deficits in memory, planning, organization, self-

regulation, emotional regulation, and goal-directed behavior) are a direct result of a

deficit in the executive function of inhibition. This theory implicates a neurological basis

for ADHD, specifically dysfunction in the prefrontal cortex and the basal ganglia, which

has gathered support through neurological research (Nigg, 2001; Pennington & Ozonoff,

1996).

Structural and functional neuroimaging studies examining the pathophysiology of

ADHD have implicated neurological substrates, specifically the basal ganglia structures

and frontal cortex. Studies have reported a smaller brain volume, particularly the right

hemisphere (Castellanos et al., 1994; Castellanos, et al., 1996) and morphological and

metabolic abnormalities in the basal ganglia, specifically the caudate nucleus

(Castellanos et al., 1994, 1996; Hynd et al., 1993; Filipek et al., 1997). Inconsistencies

have been found regarding the direction of the striatum asymmetry but those differences

may be accounted for by the researcher’s definition of the area, e.g., head versus head

and body of the caudate. Additionally, decreased volumes and metabolism in the

prefrontal cortex, particularly the superior prefrontal and premotor regions have been

reported (Castellanos et al., 1994, 1996; Rubia et al., 1999; Sheppard, Bradshaw, Purcell,

& Pantelis, 1999; Zametkin et al., 1990)

The implication of these neurological data is that the altered volume and blood

flow in the basal ganglia may result in abnormal activation of the frontal lobes and
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thalamus due to dorsolateral and orbitofrontal basal ganglia thalamocortical (BGTC)

circuit deficiencies (Eliez & Reiss, 2000; Sheppard et al., 1999). This finding is

especially relevant since lesions in the caudate nucleus, located in the basal ganglia, have

been linked to difficulties with attention, working memory, executive functioning, and

inhibition. Existent morphological and functional abnormalities result in impairment in

an individual’s ability to select appropriate behavioral responses and to suppress

inappropriate or unwanted responses. Therefore, disruptions in the frontal cortices and

the BGTC circuitry have implications for the increased motor activity, loss of behavioral

and cognitive inhibition, and executive functioning impairment documented in ADHD

(Bradshaw, 2001; Eliez & Reiss, 2000; Mercigliano, 1999).

DEVELOPMENTAL COURSE

Although it can be challenging to diagnose ADHD during the preschool years,

symptoms of ADHD generally emerge during this developmental period (Barkley, 1998).

The children are often described as overactive compared to same-age peers, demonstrate

poor impulse control, are generally less compliant, quickly cycle through activities, and

are more disruptive with peers presumably related to self-regulation and impulse control

deficits (Campbell, March, Pierce, Ewing, & Szumowski, 1991; Campbell, Pierce,

March, Ewing, & Szumowski, 1994). It is during the early school-age period during

which ADHD symptoms become more pronounced due to the behavioral demands placed

upon them at school (e.g., manage time, follow rules, sustain attention for long periods of

time, remain seated and quiet, etc.). A possible diagnosis of ADHD is usually suspected
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due to poor academic progress and/or behavioral disruptions in the classroom (Barkley,

1996).

Additionally, children with ADHD may experience negative peer relations and

even peer rejection which may be related to impulsive responding, inattention to subtle

social cues, and difficulty cooperating with peers (Hinshaw & Melnick, 1995).

Difficulties with peers and “fitting in” increase the probability of joining a negative peer

group or social isolation thereby increasing the likelihood of developing additional

disorders (e.g., anxiety, depression, conduct disorder, etc.). Since the proposed study is

concerned with social perception in children with ADHD, the literature regarding social

competence, deficits, and perception in children with ADHD will be more fully reviewed

in a subsequent section.

The data from follow-up studies have suggested that children with ADHD do not

“outgrow” their symptoms as they enter adolescence. For instance, Barkley and

colleagues (1990) found that 72% of their original sample continued to meet the

diagnostic criteria for ADHD (using DSM-III-R criteria) eight years later. Although the

symptoms may manifest differently, adolescents continue to struggle with ADHD

symptoms such as self regulation, planning, impulsivity, inhibition, and inattention.

While adolescence is usually a difficult developmental period for all adolescents,

the symptoms as well as behavioral and emotional sequelae associated with ADHD may

make adolescence an especially frustrating time for adolescents with ADHD

academically, socially, and intrapsychically. Therefore, it is not surprising that

adolescents with ADHD are more likely to engage in substance abuse, encounter family



14

conflict and school problems, have difficult peer relations, and meet criteria for other

psychiatric disorders such as depression, anxiety, and conduct problems than their non-

ADHD peers (Bagwell, Molina, Pelham, & Hoza, 2001; Barkley, Fischer, Edelbrock, &

Smallish, 1990). In sum, it appears that ADHD is a lifelong disorder whose gross clinical

pattern remains largely similar from school-age through adolescence and adulthood

(Pennington & Ozonoff, 1996).

Social Sequelae Associated with ADHD

A large proportion of children and adolescents with ADHD experience much

difficulty navigating social relationships and connecting with others on an interpersonal

level. Study estimates report that 50% to 60% of children with ADHD experience social

rejection or social neglect from their peer group (Barkley, 1990; Pelham & Bender,

1982). Unfortunately, since learning to negotiate interpersonal situations is a central task

in early and middle childhood, these social sequelae have been associated with poorer

outcomes for these children in adolescence and adulthood (e.g., internalizing and

externalizing disorders, peer rejection/neglect, substance abuse, poor academic and

occupational outcomes, family conflict, etc.) (Bagwell et al., 2001; Friedman et al.,

2003).

Currently, there is no widely supported and integrative theory that satisfactorily

explains the social development in children with ADHD. This section reviews the

research findings and hypotheses regarding social functioning and competence in ADHD

with a special focus on the relationship between social perception and social functioning
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in children with ADHD. Research examining subtype differences in social functioning,

competence, and perception is sparse but was included as available.

SOCIAL FUNCTIONING

The terms social functioning and social competence are often thought to be

interchangeable terms yet there is an important distinction between them. Social

functioning refers to the actual performance of social skills (Nixon, 2001). In other

words, social functioning describes how the individual typically responds in a social

situation irregardless of skills knowledge. Social competence, which will be discussed

more fully in the next section, refers to the optimal level of social functioning in which a

person responds flexibly and appropriately to social situations (Crick & Dodge, 1994;

Nixon, 2001). Optimal social competence requires that a person is able to understand

situations from the other person’s point of view and also requires that the person is able

to learn from past experiences and adapt their own repertoire accordingly.

There has been much research examining the social functioning of those children

with ADHD who experience interpersonal difficulties such as peer rejection or peer

neglect. Most research results indicate that ADHD children’s social dysfunction is

related to the core, diagnostic features of ADHD. For instance, Guevremont and Dumas

(1994) found that children with ADHD are more verbally and physically aggressive,

enter new groups in a disruptive manner, and engage in negative classroom behaviors

(e.g., noisy, distracting others, violating rules and norms, quick to anger, etc.). These

children tend to interrupt conversations, blurt out comments or answers, tend to be bossy,

are stubborn, can not wait their turn, are insensitive to social cues, and tend to handle
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frustration poorly (Greene et al., 1996; Taylor, 1994). Landau and Moore (1991) found a

similar pattern of behaviors in their sample. Additionally, these behaviors are similar to

the repertoire of behaviors correlated with peer rejection (Gottman, 1977; Newcomb,

Bukowski, & Pattee, 1993).

Therefore, children with ADHD are often perceived to be domineering, intrusive,

noisy, disruptive, and unpredictable by their peers. Peers are likely to react with

rejection, criticism, aversion, and sometimes counter-aggression after only a short period

of interaction. For instance, Barkley (1990) found that these peer reactions occurred after

20 to 30 minutes of play contact. Pelham and Bender (1982) documented peer

withdrawal after brief social contact. Observations of ADHD-control dyads found that

there were less reciprocal verbal interactions, less associative play, and more commands

issued compared to control-control dyads (Cunningham & Siegel, 1987). It is likely that

these peer reactions and interpersonal experiences serve to perpetuate the behavioral

problems while increasing the likelihood of future adjustment problems for children with

ADHD. For instance, Demaray and Elliot (2001) found that children with ADHD

perceived having less available social support compared to control peers and that

perceived social support was moderately correlated with self-concept.

Additionally, past research has demonstrated that aggression is a strong correlate

of social rejection independent of other behaviors and possible psychiatric diagnoses

(Frederick & Olmi, 1994). Children with ADHD, mostly ADHD/PH and ADHD/C, tend

to exhibit elevated levels of verbally and physically aggressive behaviors even compared

to simply aggressive children (Walker, Lahey, Hynd, & Frame, 1987). Not surprisingly,
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elevated aggression is the most common complaint among teachers, parents, and peers

(Gentschel & McLaughlin, 2000). In a study examining initial social impressions in boys

with ADHD, Erhardt and Hinshaw (1994) found that although diagnostic status (i.e.,

ADHD versus control) predicted peer rejection, aggressive behaviors accounted for 32%

of the variance independent of diagnostic status. This finding underscores the importance

of addressing aggressive features in children with ADHD.

Research examining the social functioning between the ADHD subtypes has

found some evidence that there exist different social sequelae. For example, children

with ADHD/PH and ADHD/C are often described by parents and teachers as more

aggressive, unable to regulate their emotions, and respond more impulsively whereas

children with ADHD/PI are often more withdrawn, isolated, passive, and do not

demonstrate excessive emotional regulation problems (Hodgens, Cole, & Boldizar, 2000;

Maedgen & Carlson, 2000; Wheeler & Carlson, 1994). Another study found that

hyperactive children were more likely to offer aggressive solutions to social problems

and were more likely to engage in socially questionable behaviors such as cheating

(Grenell, Glass, & Katz, 1987). Freidman and colleagues (Friedman et al., 2003) suggest

that children with ADHD/PH and ADHD/C are perceived as rude and obnoxious by peers

(and experience social rejection) whereas children with ADHD/PI are viewed as

indifferent, aloof, or uncaring (and experience social neglect) with both types of social

consequences related to the set of diagnostic features associated with the particular

ADHD subtype. Although children with ADHD/C report more interpersonal difficulties

compared to children with ADHD/PI, children from both groups reported significantly
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lower levels of social confidence than did their control peers (Kellner, Houghton, &

Douglas, 2003). Therefore, although the manifestation of social dysfunction varies

across the ADHD subtypes, all subtypes may experience negative social consequences

and are at risk for later adjustment problems (e.g., depression, anxiety, conduct disorder,

substance abuse, etc.) though ADHD/PI has been associated with internalizing disorders

whereas ADHD/C has been associated with externalizing disorders (Wheeler & Carlson,

1994).

In addition, research suggests that the social dysfunction associated with ADHD

may be due to discrete underlying mechanisms for the different subtypes. Since research

examining subtype differences is lacking, it is important to note that much additional and

more refined research is needed to substantiate the following proposed

conceptualizations. Children with ADHD/C and ADHD/PH can be described as “socially

busy” who interact with peers as much as control children do (Pelham & Bender, 1982).

Thus, although the disruptive nature of their behavior is often aversive to peers, they

would seem to have the same number of opportunities to learn socially appropriate

behavior. Additionally, these children are able to engage in pro-social interactions.

Whalen and Henker (1985) suggested that children with ADHD/C and ADHD/PH

encounter a production deficiency in which there are errors in their social information

processing and social script generation. This production deficiency has been linked to

their impulsive tendencies (i.e., although they have the capacity to accurately perceive

and process the information, impulsive responding prevents them from accurately

encoding the stimuli and generating appropriate responses). Children with ADHD/PI, on
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the other hand, engage in less peer interactions which create less social learning

opportunities necessary for skill development. Additionally, the inattention and

disorganization inherent in children with ADHD/PI may contribute to incomplete and

inaccurate perceptions of the social stimuli (Wheeler & Carlson, 1994).

The consequences of these social behaviors extend beyond the peer group and

have been found to impact their relationships with teachers and their families. Children

with ADHD are more likely to experience intense and repeated negative attention from

their teachers (Frederick & Olmi, 1994). The additive effects of this experience can be

devastating both in terms of self-esteem and in terms of the common social comparison

process. Children with ADHD are more likely to view themselves as being unfairly

unpunished compared to peers. In addition, peers may further reject the peer with ADHD

in an effort to dissociate from him/her to avoid fallout from the teacher. Moreover, the

teacher’s messages of correction may substantiate the peers’ views to socially reject

him/her. Similarly, noncompliance, impulsive/aggressive responding, and inattention to

parental requests have been found to create a stressful home environment (Frederick &

Olmi, 1994).

SOCIAL COMPETENCE

As stated above, social competence refers to a person’s ability to successfully

navigate social interactions through behavioral adaptation and flexibility in terms of

learning new responses and being able to flexibly choose appropriate responses,

understanding different points of view, and modulate emotions. Crick and Dodge (1994)

have proposed a comprehensive model of social information processing that is thought to
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underlie optimal social competence. First, the child must encode relevant stimuli, which

requires attention to both overt and subtle social cues. Second, the cues must be

interpreted (e.g., causal and intent attributions). Third, the goal(s) must be established

and clarified. Fourth, a representation of the situation is generated, compared to

previous, similar experiences, and previous responses are accessed and formulated. Fifth,

the possible responses are evaluated in terms of applicability to the current situation and

goal and possible adapted responses are generated. Finally, the response is enacted and

its success is evaluated. Consequently, difficulties at any one of these steps will impair

performance on subsequent steps and result in a poor social outcome.

Published research has presented data suggesting a breakdown in appropriate

social information processing in children with ADHD. For example, DeWolfe and

colleagues (DeWolfe, Byrne, & Bawden, 2000) reported evidence suggesting that

younger children with ADHD tend to rate themselves as being equally competent as their

peers. However, they also suggest that young children with ADHD may be unaware of

how their behavior is received by others, which indicates that they may not be able to

evaluate and adapt their behavioral repertoire (steps four and five) as easily as their peers.

The young child’s impaired ability to learn and become socially flexible likely lays the

foundation for later social dysfunction and adjustment problems.

In addition, studies examining aggressive boys have found that these children tend

to selectively attend to hostile cues and also interpret ambiguous stimuli as hostile

(Dodge & Frame, 1982; Lochman, 1987; Whalen & Henker, 1987)). Since ADHD has

been correlated with elevated levels of aggression, encoding and attribution errors may
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impair appropriate and successful social interactions. If a child distorts or completely

misses important but subtle social cues, then the situation will be erroneously represented

and inappropriate goals and responses will be generated and enacted.

Although the model proposed by Crick and Dodge (1994) can be viewed as a

cognitive information-processing model, the authors do acknowledge the importance of

emotions in social processing and suggest that emotions impact processing at any or all of

their proposed steps. In fact, the ability to send and receive emotional messages is a key

component of social competence (Halberstadt, Denham, & Dunsmore, 2001). In order to

be able to effectively and successfully navigate interpersonal interactions, one must be

able to infer the emotional states of others which are often inferred through the perception

and encoding of nonverbal cues (i.e., facial expressions, vocal prosody, intonation, and

posture). Nowicki and Mitchell (1998) have found that the ability to identify nonverbal

cues is associated with social competence even at the preschool level. Sprouse and

colleagues (Sprouse, Hall, Webster, & Bolen, 1998) add that children who have

difficulties interpreting nonverbal modes of communication tend to have a greater

number of family, teacher, and peer conflicts as well as lower self-esteem. Since the

recognition and interpretation of nonverbal cues occurs during Crick and Dodge’s (1994)

first two steps, children with difficulties encoding and interpreting emotional stimuli may

often enact inappropriate responses to a given situation.

Research with children with ADHD has found that these children often

demonstrate difficulties receiving social-emotional messages, especially nonverbal cues

(Casey & Schlosser, 1994; Cook, Greenberg, & Kusche, 1994). Although the exact
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mechanism has not been clarified, much of these difficulties appear to stem from a

decreased time scanning and encoding relevant stimuli, especially nonverbal cues,

therefore leading to inappropriate behavioral responses (Semrud-Clikeman & Schafer,

2000). In addition, impulsive responding and poor emotional regulation have been

associated with faulty encoding and responding. Therefore, children with ADHD are

likely to respond with a gut, emotional reaction based on an incomplete review of

available information thereby leading to a breakdown early in Crick and Dodge’s (1994)

information-processing model.

SOCIAL PERCEPTION

Although researchers have long implicated perceptual deficits in the social

functioning of children with ADHD, there is a dearth of research in the literature base

that has specifically addressed this issue. Moreover, there is an absence of data regarding

fundamental visual perceptual processing in children with ADHD. Published research

has assessed and extrapolated perceptional abilities in children with ADHD using

emotion recognition tasks (e.g., recognition of facial expressions). However, the majority

of the studies have not examined possible differences among the ADHD subtypes.

Therefore, aside from one study, the results reviewed in this section do not provide

information concerning subtype differences in social perception.

The ability to recognize facial expressions is a key component involved in

interpersonal interactions. Facial expressions relay a person’s current mood, help others

gauge their impact on a person, and enable people to adapt their responses appropriately

(Singh et al., 1998). Inattention and impulsivity, two core features of ADHD, can lead to
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encoding errors as important cues are missed. In a study using a clinical sample, Singh

and colleagues (Singh et al., 1998) found that children with ADHD demonstrated deficits

in their ability to accurately identify/interpret presented facial expressions (i.e., happy,

sad, angry, fearful, surprised, disgust). Children with ADHD correctly identified the

emotions 74% of the time compared to 89% in a general population sample. The

researchers suggested that children with ADHD appear to miss important and relevant

cues that would help them correctly identify the displayed feeling.

Similarly, Cadesky and associates (Cadesky, Mota, & Schachar, 2000) found that

children with ADHD misinterpreted facial expressions significantly more than children in

their control group. However, their data also suggested that children with ADHD in their

sample did not demonstrate specific biases or distortions in interpreting emotions (i.e.,

they made similar types of errors as the control group), which led these researchers to

propose that attentional deficits rather than attributional biases may be the underlying

mechanism for perceptual errors. This proposition may be premature as subtype

differences were not examined in this study.

These findings have been replicated in a study by Corbett and Glidden (2000)

who reported that children with ADHD exhibited mild-to-moderate deficits in perceiving

and interpreting facial expressions and prosody. In addition, a recent study reported that

symptom severity is negatively correlated with the ability to recognize emotions in

children with ADHD (Norvilitis, Casey, Brooklier, & Bonello, 2000). These authors

suggested that their results provided support for the hypothesis that attentional deficits

result in misperceptions and misinterpretations of the nonverbal stimuli.
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It is important to note that one study investigating perception of nonverbal cues

failed to find the above-described differences. This study reported that children with

ADHD have intact social perception and suggested that self control deficits prevent them

from enacting appropriate responses in live situations (Hall, Peterson, Webster, Bolen, &

Brown, 1999). Yet, when examining their small sample of ADHD children (n=15), all

but two children were diagnosed with ADHD/C. Their results may reflect different

mechanisms associated with impaired social functioning across the ADHD subtypes.

Although there is a distinct lack of available research examining social perception

across the three ADHD subtypes, preliminary results indicate that social difficulties are

associated with perceptual deficits in children with ADHD/PI. A study by Kaufman and

colleagues (Kaufman et al., 2000) reported that children with ADHD/PI exhibited

significant impairment in identifying nonverbal social cues (i.e., facial expressions, body

language, and prosody) whereas children with ADHD/C performed comparably to

control children. It is proposed that the social impairments associated with ADHD have

different underlying mechanisms for the diagnostic subtypes.

SUMMARY

In sum, existent research indicates that children with ADHD demonstrate

significant difficulties in peer interactions and often experience social rejection or social

neglect, which has been correlated with adjustment problems in adolescence and

adulthood. Currently, evidence suggests that children with ADHD have attentional

and/or control deficits which lead to inaccurate or incomplete processing of the stimulus.
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They may attend to the most salient aspect of the stimulus whereby they completely miss

the more subtle aspects of interpersonal communication (i.e., nonverbal cues).

Research examining social perception as defined by facial expression recognition

tasks has offered data supporting the proposition that children with ADHD demonstrate

difficulties accurately perceiving and identifying nonverbal cues. Unfortunately, there is

a large void in the literature base examining subtypes differences. Based on previous

conceptualizations and the data provided by Kaufman and colleagues (Kaufman et al.,

2000), it is likely that the social dysfunctions associated with ADHD have different

underlying mechanisms for the subtypes. Available evidence suggests that the inattention

and cognitive disorganization associated with ADHD/PI results in perceptual deficits

whereas the impulsivity associated with ADHD/C results in production deficits.

Although both subtypes may encounter difficulties in the first two steps of Crick and

Dodge’s model (1994) due to incomplete perception and encoding, the ability to perceive

accurately remains intact in children with ADHD/C. The current study investigated the

visual perceptual processes in children with ADHD/PI compared to ADHD/C using the

Rorschach Inkblot Test described in the next section.

Rorschach Inkblot Test

The Rorschach Inkblot Test (Rorschach) can be considered to be one of the most

controversial assessment instruments in use today. As Hunsley and Bailey (1999) wrote,

the Rorschach “has the dubious distinction of being, simultaneously, the most cherished

and the most reviled of all psychological assessment instruments” (p. 266). Even a
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cursory overview of the literature examining the validity and reliability of the Rorschach

reveals widely discrepant findings from studies reporting that its psychometric properties

are sound (e.g., Viglione, 1999) to others who claim that the scientific basis for using the

Rorschach is weak (e.g., Hunsley & Bailey, 1999). Despite decades of research aimed at

investigating the psychometric properties of the Rorschach, the state of the field is far

from a definitive conclusion and debates continue to abound. Before reviewing the

current debates regarding the validity and reliability of the Rorschach, a brief overview of

the instrument will be provided.

OVERVIEW OF THE RORSCHACH

The Rorschach is a personality assessment measure that was originally designed

by Hermann Rorschach, a physician, in the early 1900’s (Exner, 2003). Rorschach was

interested in perceptual processes and became intrigued by the theories of apperception.

Specifically, he was interested in how an individual fuses sensory impressions into an

integrated whole. He believed that presenting an individual with an ambiguous stimulus,

such as an inkblot, required the person to assimilate or integrate the stimulus sensation

within existing memory traces or engrams. Rorschach emphasized the perceptual nature

of the client’s response (e.g., how is the stimulus translated?). He argued that

imagination had nothing to do with the basic process of the test, rather, the perceptual and

cognitive processes used to translate the stimulus reflected basic and consistent processes

that the client utilized in daily life. In short, Rorschach responses can be viewed as a

small sampling of decision-making behavior, which reflect both psychological states and

traits. Although, historically, the Rorschach has been regarded as a projective test
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steeped in Freudian theory, current thinking has returned to Rorschach’s original premise,

namely that the Rorschach describes the cognitive and perceptual processes of the

respondent (i.e., in what manner is a client consistently perceiving, thinking about, and

communicating?) (e.g., Exner, 2003; Kleiger, 1999).

The Rorschach consists of 10 inkblot plates (five in black-and-white and five

containing color). The standard testing procedure includes two distinct components.

First, during the free association phase, a client is handed one card at a time and is asked

“what might this be?” (Exner, 2003, p. 51). Second, during the inquiry phase, the

responses are reviewed and the client is asked to specify the blot properties prompting a

given response. The client’s responses are then coded for more than 100 characteristics

and an interpretation is produced. It is important to note that the interpretation is not

based on individual scores or characteristics per se but, rather, on how the interplay

among the individual scores combines to form a profile or description unique to each

client.

Hermann Rorschach highly valued vigorous experimentation and the need for

obtaining strong empirical evidence for his measure (Exner, 2003). In fact, he cautioned

against relying too heavily on his preliminary findings and emphasized the need for more

research. Unfortunately, his early death prevented him from continuing his research and,

subsequently, vigorous experimentation with the Rorschach was largely abandoned.

Several theorists, drawing heavily on Freudian theory, adapted the Rorschach to reflect

the psychodynamic Zeitgeist of the time. This practice resulted in the development and
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utilization of five vastly different scoring and interpretation systems guided by

psychodynamic theory by the 1960’s (Exner, 2003).

In 1968, the Rorschach Research Foundation began to examine the systems in

terms of psychometric strength and clinical utility. Their findings indicated that the

records produced by the five systems were relatively different and that the empirical

support for the various elements of the different systems (e.g., scores, scoring criteria,

interpretive postulates, etc.) was significantly inconsistent. These findings became the

impetus to develop a unified system that integrated aspects of the five systems that were

empirically sound or aspects for which empirical evidence could be established through

research (Exner, 2003). In 1974, John Exner published the Rorschach Comprehensive

System (RCS), which is the first empirically validated Rorschach system for

administration, scoring, and interpretation as well as the first system to turn away from

underlying psychodynamic theories and return to Hermann Rorschach’s emphasis on

perceptual and cognitive processes. The RCS continues to be the focus of ongoing

investigation and refinement and is currently in its fifth edition.

VALIDITY

During the past two decades, much research has been conducted to determine the

validity of the Rorschach. Common methods have included global meta-analyses in

which the Rorschach was compared to the Minnesota Multiphasic Personality Inventory

(MMPI) and/or the Wechsler Adult Intelligence Scale (WAIS). Generally, the meta-

analyses have yielded mean validity coefficients of approximately 0.30 (Garb, Florio, &

Grove, 1998; Hiller, Rosenthal, Bornstein, Berry, & Brunell-Neuleib, 1999; Parker,
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Hanson, & Hunsley, 1988). Two of these global meta-analyses also reported results

indicating that the validity coefficients for the Rorschach and MMPI do not differ

significantly (Hiller et al., 1999; Parker et al., 1988). Additionally, Parker and associates

(1988) reported that the average validity coefficients were substantially higher for

theoretically driven studies (i.e., r = 0.53) compared to exploratory research (i.e., r =

0.24). Taken together, these results have been interpreted to indicate that the Rorschach

does demonstrate moderate validity, especially if it is used in theoretically-based

research.

However, global meta-analyses do not address validity concerns across specific

Rorschach scores. It is important to consider that the Rorschach protocol is actually

multidimensional in nature and is composed of dozens of scales, summary scores, and

indices that has serious implications regarding the usability of general validity (and

reliability) research. In addition, global meta-analyses have been heavily criticized on

methodological and statistical grounds. In response, many researchers have called for

research efforts to focus more specifically on the validity of specific scales, scores, and

indices (Hunsley & Bailey, 1999; Weiner, 1996). Results from more narrowly focused

reviews reveal positive as well as negative results for different scores. For instance,

Frank (1993 a, b) found that that good form quality is related to psychotherapy outcome

but that shading responses did not have any correlation with anxiety. The literature

abounds with such examples of positive and negative evidence for individual Rorschach

scores and scales. Unfortunately, no validity studies of this type have been published that

examined the variables of interest in the proposed study.
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Although the above-described methods are most abundantly present in the

literature, other methods attempting to establish the validity of the Rorschach have been

attempted (i.e., incremental validity). For instance, it was found that the prediction of

psychopathology severity and social competence among schizophrenic and depressed

patients was improved when the following Rorschach scores were added to the MMPI

scores: R, X+%, X-%, and the Ego Impairment Index (Perry, Moore, & Braff, 1995; Perry

& Vigiolone, 1991). Also, another study found that the amount of variance accounted for

in a measure assessing the ability to screen out irrelevant stimuli in schizophrenic patients

increased by 35% when X-% was added to the delusional rating scale (Perry, Geyer, &

Braff, 1999). These studies provide support for the incremental validity (i.e., score adds

meaningful data) of the X-% score, which is a variable of interest in the proposed study.

RELIABILITY

Historically, many different statistical techniques have been used in studies

attempting to determine the reliability of the Rorschach (e.g., percentage agreement,

Cohen’s kappa, phi, product-moment coefficient, and intraclass correlation coefficient).

In addition to causing interpretational confusion of reliability study results, few studies

have provided a sound conceptual or methodological rationale supporting their choice for

a particular technique. Clearly, this is a major impediment for researchers and clinicians,

so it is not surprising that there is much discussion in the literature regarding what

methods and techniques are most appropriate to evaluate the reliability of the Rorschach.

Since a detailed discussion on this issue is beyond the scope of this paper, an overview of

reliability results will be provided.
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Exner (2003) suggests that it is difficult to establish internal consistency using the

split-half technique as the Rorschach inkblots are not equivalent stimuli, therefore, it is

not surprising that most internal consistency coefficients are below the 0.75 criteria for

adequate internal consistency. In terms of scoring reliability, research has suggested that

there exists significant scatter amongst the individual variables with the median reliability

to be in the low 0.80’s, which is problematic for both researchers and clinicians (Acklin,

McDowell, Vershell, & Chan, 2000; Wood, Lilienfeld, Nezworski, & Garb, 2001). Since

such variability has been reported in the research, review will focus on available scoring

reliability data for the variables under examination. Acklin and colleagues (Acklin et al.,

2000) have reported intraclass correlation coefficients of 0.62, 0.95, and 0.73 and for X-

%, Pure H, and the Coping Deficit Index (CDI) respectively. They also reported a Kappa

coefficient of 0.86 for Pure F. These values suggest that the variables under

investigation demonstrate adequate scoring reliability.

Studies investigating the temporal stability of individual scores and indices as a

measure of reliability have produced conflicting results. There are two issues to consider

with temporal stability data for the Rorschach. First, there exists a negative relationship

between retest intervals and reported stability levels, which is congruent with a dynamic

model of personality development. In addition, the decrease in stability levels is steeper

in children as they are still forging their identities and solidifying their personalities.

Research demonstrates an increasing stability from early adolescence through early

adulthood (Viglione, 1999). Second, variables related to state-like features also have
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lower stability levels compared to those variables associated with trait-like features of

personality.

With these two issues in mind, Exner (2003) presents data indicating that test-

retest coefficients generally range from 0.30 to 0.90 for a three year retest interval. A

recent meta-analysis reported that the Rorschach has overall adequate levels of temporal

stability (i.e., combined weighted temporal stability for a retest period of three years

ranged from 0.68 to 0.73) (Gronnerod, 2003). However, test-retest has only been

reported in approximately 40% of the possible RCS scores. Two of the variables under

examination in the proposed study have temporal stability data available. Specifically,

Exner (2003) reported a 0.80 temporal consistency coefficient for both X-% and Pure

Form in nine-year old children at a three week retest. Exner (2003) also reported that X-

% and Pure Form have a 0.86 and 0.70 temporal consistency coefficient, respectively, for

adults tested after a three year interval. Gronnerod (2003) reported similar results from a

meta-analysis (i.e., retest correlation coefficient of 0.91 and 0.72 for X-% and Pure F,

respectively). A review by Garb and associates (Garb, Wood, Nezworski, Grove, &

Stejskal, 2001) stated that no temporal consistency data is currently available for Pure H

or CDI.

VARIABLES EXAMINED IN THE CURRENT STUDY

The current study examined visual perceptual processes related to social

perception and functioning in children with ADHD/PI compared to children with

ADHD/C. Previous research findings have suggested that the cognitive disorganization

and inattentiveness associated with ADHD/PI results in a perceptual deficit whereas the
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impulsivity of ADHD/C results in production deficits (i.e., these children have intact

perceptual abilities). These results have identified several Rorschach variables that

reflect differences in visual perceptual processes as related to social functioning for these

two ADHD subtypes. The four variables that have been selected by the researcher to be

most suitable include: Pure F% (amount of stimulus field restriction) X-% (perceptual

distortion), Pure H (awareness/interest in others), and Coping Deficit Index (CDI) (social

understanding/effectiveness/maturity). A description of each variable and available

ADHD research results concerning each variable will now be provided.

Pure F%

Do children with ADHD/PI restrict their perceptual field? According to Exner

(2003), Pure F responses are related to a simple and economical style of responding.

They reflect a tendency to ignore more complex or ambiguous components of the

stimulus field while attending to the obvious or basic aspects of the field. It is important

to note that clinicians use the Lambda score to obtain information regarding a client’s

propensity to simply a complex stimulus field. But, from a research standpoint, Lambda

contains many undesirable statistical qualities which make it difficult to utilize in

parametric analyses. Specifically, Lambda has been shown to have a skewed and kurtotic

distribution with an unstable upper-tail (Meyer, 1999; Meyer, Viglione, Exner, 2001).

Interpretively, Lambda is equivalent to Pure F%, whose distribution more closely

approximates the normal curve and allows it to be analyzed using parametric statistics. It

is for this reason that Pure F rather than Lambda will be utilized as a measure of stimulus

field restriction in the proposed study.



34

Currently, there is one published study that has utilized the Rorschach with

children with ADHD and has examined Lambda (Cotugno, 1995). This study reported

that children with ADHD oversimplified the stimulus field compared to a control group.

But there are several limitations to this study. First, ADHD was defined as per the DSM-

III-R criteria, which did not include subtypes. Second, the children were between the

ages of five and six which is considered to be too young to produce a stable, reliable, and

valid Rorschach protocol. Third, the children were not screened for any learning

disabilities which creates a possible confounding variable as certain learning disabilities

are associated with visual processing difficulties (e.g., dyslexia). Finally, parametric

statistics were utilized to analyze Lambda, which, as discussed above, limits the

interpretability of this finding.

X-%

A second question of interest for this study was: do children with ADHD/PI

accurately perceive stimuli? The X- response is thought to reflect perceptual distortions

or inaccuracies (Exner, 2003). An X- response occurs when the inkblot stimulus is

perceived and translated in a manner that is incongruent with its properties (i.e.,

contours). In other words, the match between the inkblot (or a section of it) and the

object which it is said to resemble is incongruent. Features of the stimulus field are

disregarded or distorted. It is theorized that these distortions reflect the client’s tendency

to distort reality in daily life through inaccurate or distorted perceptions. Exner (2003)

states that there are many reasons as to why an X- response may occur. First, the

perceptual processing is flawed. Second, emotional states and/or response sets may
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contribute to misidentification of the stimulus features. Finally, most clients censor some

of their responses before verbalizing them. When answers are not censored, X- responses

are more likely to occur.

Cotugno (1995) reported that children with ADHD significantly distorted reality

in their perception of situations compared to a control group as defined by a significantly

higher X-% score. Again, the above-described methodological limitations merit

consideration in the interpretation of this finding. Bartell and Solanto (1995) also

investigated perceptual accuracy in children with ADHD and also reported results similar

to Cotugno (1995). As with the previous study, several limitations warrant discussion.

First, DSM-III-R criteria were utilized. Second, the children were not screened for

learning disabilities. Third, the ADHD group was composed of 12 children whose ages

ranged from five to eleven years old; the age distribution is unreported. Ornberg (1994)

cautions researchers to expect protocols of five- to 15-year-olds to vary dramatically due

to different developmental stages. Finally, the RCS norms were utilized in lieu of a

control group. Ritzler and Exner (1995) caution against using the RCS norms as a

control group especially if the experimental group is not a good match on demographic

characteristics.

Pure H

Do children with ADHD/PI have an awareness or interest in social discourse?

Pure H is the only human content coded for whole, nonfictional/non-mythological human

figures (Exner, 2003). It provides the basis from which it is possible to estimate a client’s

awareness or interest in others. Generally, clients who tend to withdraw from social
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interactions tend to provide fewer Pure H responses on the Rorschach. Margot and

colleagues (2001) added that fewer Pure H responses indicate “a lack of interest in other

people based on actual experience” (p. 485). Bartell and Solanto (1995) stated that a low

number of Pure H responses is thought to reflect a lack of empathy. In addition the Pure

H score allows a clinician to analyze whether the client’s impressions of others appear to

be reality-based through comparison to other human content responses. For instance, a

lower proportion of Pure H responses compared to all human content responses indicates

that the client likely does not understand people and relationships well.

Studies by both Cotugno (1995) and Bartell and Solanto (1995) examined the

number of Pure H responses in children with ADHD. Results are mixed such that Bartell

and Solanto (1995) reported that children with ADHD produced significantly less Pure H

responses compared to control children whereas Cotugno (1995) found no differences

between the groups. As discussed previously, the methodological limitations in both of

these studies prevent satisfactory interpretation of their results, especially in relation to

each other.

Coping Deficits Index (CDI)

Are children with ADHD/PI and ADHD/C able to establish and maintain social

relationships? Are they socially effective compared to other children? The CDI is a

scale composed of 11 variables used in five criterion tests to yield a CDI score ranging

from zero to five. See Appendix B for a listing of the criterion tests used in determining

a client’s CDI score. Six of the 11 variables are related to interpersonal perception (COP

< 2 and AG < 2, F > a+1, Pure H < 2, Food > 0, and Isolation Index > 0.24), three
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involve affect (WSumC < 2.5, Afr < .46, and SumT > 1), and the remaining two variables

concern coping resources (EA < 6.0 and AdjD < 0) (Exner, 2001). Exner (2003)

hypothesized that CDI values greater than four are associated with social ineptness or

social immaturity.

Clients with positive CDI scores are likely to experience difficulties establishing,

interacting, and maintaining close, effective relationships. They do not seem to

understand the intricacies of social interactions. Social skills are often limited as they

tend to be less sensitive to others’ needs and interests. Correspondingly, they might be

viewed by others as inept and distant. However, these clients still desire social

connections but their immaturity and ineptness makes them more likely to experience

interpersonal rejection. Additionally, their interpersonal experiences may lead them to

shy away from interpersonal interactions. Exner (2003) states that it is not unusual for

children younger than nine years to have positive CDI values. Conversely, positive CDI

values are unexpected in children nine years or older and reflect more stable social

difficulties.

Cotugno (1995) is the only researcher who has examined social effectiveness in

children with ADHD as measured by CDI. The results indicated that children with

ADHD are significantly less socially effective and mature than controls. As noted above,

several methodological limitations limit interpretation of this finding, especially the use

of five- and six-year-old children in which positive CDI scores are not considered

unusual (Exner, 2003). In addition, Cotugno (1995) analyzed this variable using a

parametric design although CDI is best described as a dichotomous variable. Thus,
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although significant differences were found, the means for neither group exceeded the

clinical threshold score of four.

Proposed Study

STATEMENT OF PURPOSE

The purpose of the current study was to clarify and describe differences in visual

perceptual processing as related to social functioning between ADHD/PI and ADHD/C.

Although both of these subtypes have been associated with social dysfunction, the

manifestation of their interpersonal difficulties is different. For instance, children with

ADHD/C are more likely to be aggressive and impulsive whereas children with ADH/PI

tend to withdraw and be hypoactive (e.g., Barkley, 2001; Hodgens et al., 2000; Maedgen

& Carlson, 2000; Wheeler & Carlson, 1994). Additionally, research on facial expression

recognition has demonstrated that children with ADHD appear to miss important and

relevant cues that would help them identify a displayed feeling (e.g., Cadesky et al.,

2000; Singh et al., 1998). Preliminary evidence suggests that perceptual deficits

contribute to the social dysfunction in ADHD/PI whereas production deficits contribute

to social dysfunction in ADHD/C (Kaufman et al., 2000; Whalen & Henker, 1985;

Wheeler & Carlson, 1994). Therefore, the current study was designed to explore the

nature of their visual perceptual processes using the Rorschach Inkblot Test to determine

the quality of their misinterpretations.

Past research using the Rorschach with children with ADHD has been exploratory

in nature and wrought with methodological flaws which make satisfactory interpretation
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of their results difficult. In addition, neither of the two published studies investigated

subtype differences. The current study uniquely contributes to the literature by

addressing visual processing differences between ADHD/PI and ADHD/C guided by a

theoretical basis.

STATEMENT OF RESEARCH QUESTIONS, HYPOTHESES, & RATIONALE

Research question 1

Do children with ADHD/PI show a difference in their visual perceptual

processing as related to social functioning as measured by Pure F%, X-%, and Pure H,

compared to children in the ADHD/C and control groups?

Hypothesis 1a

It was hypothesized that children with ADHD/PI show significantly higher Pure

F% scores (restriction of the stimulus field) than children in the ADHD/C and control

groups, who were both predicted to perform within age appropriate expectations.

Hypothesis 1b

It is predicted that children with ADHD/PI demonstrate a significantly higher

number of distorted responses as measured by X-% than children in the ADHD/C and

control groups, who were both predicted to perform within age appropriate expectations.

Rationale for hypotheses 1a and1b

Previous research has presented preliminary evidence suggesting that the

mechanisms behind the social dysfunction for the ADHD subtypes differ. It was
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hypothesized that children with ADHD/C encounter production deficit that lead to errors

in the processing of social information (Barkley, 2001; Kaufman et al., 2000; Whalen &

Henker, 1985; Wheeler & Carlson, 1994). This production deficit has been linked to

impulsive responding such that children with ADHD/C are able to accurately perceive

and process social stimuli but impulsive responding leads to inappropriate attribution and

behavioral responses. For ADHD/PI, it was hypothesized that the inattention and

cognitive disorganization associated with ADHD/PI lead to visual perceptual impairment

which contribute to inaccurate perceptions of the social stimuli.

Based on these conceptualizations, this study proposed that children with

ADHD/PI have a basic response style that tends to narrow or simplify complex stimulus

fields of information (as measured by Pure Form%) whereby the situation is reduced to

more easily manageable levels. Attempts to avoid complexity are likely related to limited

available attentional resources and cognitive disorganization associated with ADHD/PI.

Therefore, children with ADHD/PI are likely to miss salient aspects of a situation due to

field restriction. Additionally, inattention and cognitive disorganization was

hypothesized to result in distorted percepts (as measured by X-%). Thereby, the impaired

ability to attend to the whole stimulus and then cognitively organize it leads to

misperceptions of the situation. Limited research has provided data supporting these

hypotheses but both of the studies’ methodological weaknesses make the interpretability

of their results questionable (Cotugno, 1995; Bartell & Solanto, 1995). Norvilitis and

colleagues (2000) found that children with ADHD perform better on laboratory tasks

(e.g., DANVA) compared to live interaction tasks. Therefore, the nature of the proposed
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task should tap the visual perceptual processing deficits of ADHD/PI while minimizing

impulsive responding of ADHD/C thereby allowing for the accurate perception of the

stimulus.

Hypothesis 1c

It was hypothesized that children with ADHD/PI show significantly less

awareness/interest in others as measured by the number of Pure H responses compared to

children in the ADHD/C and control groups. The ADHD/C and control group

participants were predicted to perform within age appropriate expectations.

Rationale for hypothesis 1c

Research examining the social functioning of the ADHD subtypes has found that

social dysfunction manifests differently for ADHD/PI and ADHD/C. Whereas children

with ADHD/C are more likely to be aggressive, impulsive and socially busy, children

with ADHD/PI tend to withdraw and become isolated and passive in their interactions

with their environment (Barkley, 2001; Hodgens et al., 2000; Wheeler & Carlson, 1994).

Therefore, it was expected that children with ADHD/PI will show significantly less

awareness and interest in others (as measured by Pure H) compared to children with

ADHD/C who will perform comparably to control children since they tend to interact

with peers as much as do control children (Pelham & Bender, 1994).
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Research question 2

Do children with ADHD/PI and ADHD/C demonstrate significantly more

difficulties establishing and maintaining effective interpersonal relationships as measured

by CDI than children the control group?

Hypothesis 2

It was hypothesized that the ability to establish and maintain effective

interpersonal relationships as measured by CDI is associated with group membership. It

was expected that children with ADHD/PI and ADHD/C demonstrate more difficulties

establishing and maintaining effective interpersonal relationships than children in the

control group.

Rationale

The literature indicates that a large proportion of children and adolescents with

ADHD experience much difficulty navigating interpersonal interactions (Barkley, 1990;

Pelham & Bender, 1982). Regardless of subtype, children with ADHD are highly

vulnerable to peer rejection, criticism, and neglect. Since children with ADHD/PI tend to

isolate themselves and respond passively to their environments, it was expected that

children with ADHD/PI demonstrate difficulties establishing and maintaining social

relationships (e.g., Barkley, 2001; Wheeler & Carlson, 1994). Additionally, it was

hypothesized that visual perceptual processing deficits further impair these children’s

social effectiveness. For instance, Exner (1991) proposed that the tendency to restrict or

simplify the stimulus field is related to social ineptness.
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Additionally, it was expected that children with ADHD/C also demonstrate

difficulties establishing, and maintaining effective relationships. These children tend to

be domineering, disruptive, aggressive, and unpredictable which makes them seem less

sensitive to others’ needs and interests (e.g., Barkley, 1990; 2001; Cunningham & Siegel,

1987; Pelham & Bender, 1982). Therefore, it is expected that children with ADHD/C

will demonstrate levels of social ineffectiveness equal to children with ADHD/PI.
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CHAPTER III: METHODOLOGY

Chapter III is divided into three major sections: Participants, Procedure, and

Instrumentation. The Participants section includes demographic information as well as

the inclusionary and exclusionary criteria used to establish group membership. The

second section, Procedure, includes the procedures used to recruit participants and to

collect, administer, and score the data. Inter-rater reliability issues are also addressed. In

the final section, Instrumentation, the independent and dependent measures are described

and their psychometric properties are reviewed.

Participants

DEMOGRAPHICS

A total of 53 children participated in the study. Participant distribution across the

two diagnostic groups and control group was as follows: (a) ADHD/PI n = 19, (b)

ADHD/C n = 17, and (c) control n = 17. The sample included 34 males and 19 females

between the ages of 8 and 14 years (mean age = 10.2 years). The total sample was 81.1%

Caucasian (n = 43), 13.2% Hispanic (n = 7), and 5.7% African American (n = 3). See

Table 1 for the distribution of gender, ethnicity, and mean age across the three groups.
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Table 1

Demographic Breakdown for Gender, Ethnicity, and Mean Age Per Group

Demographic ADHD/PI ADHD/C Control
variable

Gender

Male 15 14 5

Female 4 3 12

Ethnicity

Caucasian 14 14 15

Hispanic 3 3 1

African 2 0 1
American

Mean Age (SD)* 125.47 (22.71) 122.18 (16.54) 118.35 (14.06)

* age reported in months

INCLUSIONARY AND EXCLUSIONARY CRITERIA

ADHD/PI group criteria

For inclusion in the ADHD/PI category, children were required to meet the

diagnostic criteria as set forth in the DSM-IV-TR (APA, 2000). Children were

tentatively placed in the ADHD/PI category based upon parent report on the Behavioral

Assessment System for Children (BASC). Specifically, a clinically significant (i.e., two

standard deviations above the mean) attention problems scale score was used for possible

inclusion and a clinically significant hyperactivity scale score was used for possible
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exclusion. Diagnosis was confirmed using the Structured Interview for Diagnostic

Assessment of Children (SIDAC), which resulted in the exclusion of four tentatively

assigned participants. In accordance with the DSM-IV-TR (APA, 2000), the endorsed

behaviors must have been maladaptive, inconsistent with the child’s developmental level,

and must have caused significant impairment in at least two settings, e.g., home and

school. Additionally, symptoms must have persisted for at least six months and have

begun prior to age seven. Finally, participants in the ADHD/PI group did not meet

criteria for additional comorbid psychiatric disorders or language/learning disabilities

(i.e., the achievement scores must be within one standard deviation of the Full Scale IQ

score).

ADHD/C group criteria

Similarly to the ADHD/PI group, children in the ADHD/C category were required

to meet the diagnostic criteria as set forth in the DSM-IV-TR (APA, 2000). Children

were tentatively placed in the ADHD/C category based upon parent report on the

Behavioral Assessment System for Children (BASC), specifically the attention problems

and hyperactivity scale scores, with the score being at least two standard deviations above

the mean. Diagnosis was confirmed using the Structured Interview for Diagnostic

Assessment of Children (SIDAC), which resulted in the exclusion of three tentatively

assigned participants. In accordance with the DSM-IV-TR (APA, 2000), the endorsed

behaviors must have been maladaptive, inconsistent with the child’s developmental level,

and must have caused significant impairment in at least two settings, e.g., home and

school. Additionally, symptoms must have persisted for at least six months and have



47

begun prior to age seven. Finally, participants in the ADHD/C group did not meet

criteria for additional comorbid psychiatric disorders or language/learning disabilities

(i.e., the achievement scores must be within one standard deviation of the Full Scale IQ

score).

Control group criteria

Control group participants neither had a history of nor currently met the

diagnostic criteria for an attention deficit disorder. Also, control participants did not have

a history of psychiatric disorders, learning disabilities, developmental disorders,

significant behavior problems, or special education placement. Finally, control

participants did not demonstrate elevated scores on any of the behavioral measures

administered (i.e., BASC).

Exclusionary criteria

All participants demonstrated at least average intelligence, defined as a minimum

score of 85 on an abbreviated version of the Wechsler Intelligence Scale for Children –

Third Edition (WISC-III) (Sattler, 1992). Research has suggested that individuals with

intellectual limitations (e.g., mental retardation) are often overwhelmed by the Rorschach

and are limited in their ability to fully participate in the Rorschach (Exner, 2003).

Therefore, children who demonstrated below average intelligence defined as a score

below 85 on the abbreviated WISC-III were excluded from study participation. The

mean IQ for the sample was 110.72 (SD = 12.58) with a range of 88.00 to 135.00.
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In addition, all participants were identified through parent interview as being

primarily English speaking and free of visual and hearing deficits, psychiatric disorders,

thought disorders, language/learning disabilities, developmental disorders, gross or

progressive neurologic disorders, traumatic brain injury, a positive history for epilepsy or

seizure disorder, and mental retardation. Finally, all children eligible for either the

ADHD/PI or ADHD/C groups who were taking psychotropic medication did not take the

medication 24 hours prior to the assessment in order to assure accurate measurement.

Children who were unable to abstain from taking the medication were excluded.

Procedure

RECRUITMENT

The data for this study was obtained through two methods. First, 25 participants

were recruited as part of an ongoing research project at the University of Texas at Austin

under the direction of Margaret Semrud-Clikeman, Ph.D. This project is designed to

further the understanding of emotional and social perception/competence, nonverbal

learning, and visual-spatial ability in children with ADHD, Asperger’s Syndrome,

developmental disorders, and learning disabilities. Participants were referred to this

project by outside agencies, including parents, schools, pediatricians, and clinics.

Referrals were screened for possible inclusion in the ADHD/PI, ADHD/C, or control

group for the proposed study.

Second, archival data for 28 participants was obtained from a research study

under the direction of Dr. Mary Kay Corlett, a graduate of the University of Texas at
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Austin’s School Psychology Program. In her dissertation study entitled Visual

Perceptual Processing Errors in Children with Nonverbal Learning Disabilities (NVLD),

Dr. Corlett administered the independent and dependent measures proposed for the

current study. The utilization of archival data is acceptable since participants’

information was coded and any identifying information was removed. Therefore, past

participants’ confidentiality remains uncompromised.

DATA COLLECTION

This study was conducted under approval from the University of Texas

Institutional Review Board as part of an ongoing research project (Appendix C) and

complied with the ethical issues and standards of research set forth by the American

Psychological Association and the University of Texas at Austin. Both parents and

children were made aware that participation in the study was completely voluntary with

no adverse consequences if a participant decided to withdraw prior to completion.

Invitations to participate in the study were mailed by the referral source to the parents of

potential participants. Those families who returned the participation forms were mailed a

Parent Packet, which included the combined parent consent and participant assent form

(Appendix D) and the BASC parent form (BASC-P). After these have been completed

and returned to the investigator, the parent was interviewed by phone. At that time, the

parent interview was conducted and the SIDAC was administered. The child’s

assessment was also scheduled at that time.



50

ADMINISTRATION AND SCORING

The participants were administered the measures included in this study either by

the principal investigator or by doctoral students who had been trained in their proper

administration and scoring under the supervision of a professor at the University of Texas

at Austin. Both administration and scoring procedures as outlined by the test manuals

were followed and all test records were reviewed by the primary researcher in order to

determine accuracy. All measures were completed in a one-to-one testing environment

either at the University of Texas at Austin or at the child’s school. Participants who were

able to provide valid and current intelligence and/or achievement test scores (i.e., less

than one year old) were not required to repeat those measures. Instead, the previous test

scores were accepted. Once testing was completed, a brief written report was mailed to

the parents.

All current Rorschach testing was conducted following the standardized

administration and scoring procedures as outlined in Exner’s Comprehensive System

(2001). Archival data predating this most current scoring system was rescored in

entirety. Any records that did not provide all information required for rescoring were

excluded from the proposed study. In order to ensure reliability, all responses and

inquiries were audio-taped and transcribed. The Rorschach sequence of scores was

attained manually and the structural summary was computed using computer software in

order to reduce the likelihood of transposing and/or mathematical errors.

To ensure adequate inter-rater agreement, two trained administrators

independently blind-scored 13 (25%) randomly selected Rorschach protocols, which is
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consistent with the proportion suggested (Exner, Kinder, & Curtiss, 1995). Inter-rater

agreement for the Rorschach variables under investigation was as follows: (a) Pure F%:

Pearson correlation r = 0.88, (b) X-%: Pearson correlation r = 0.90, (c) Pure H: Pearson

correlation r = 0.96, and (d) CDI: Phi correlation r = 1.00. Weiner (1995) suggests that

an 80% agreement among the administrators is required in order to establish adequate

inter-rater agreement. Therefore, the interrater agreement coefficients obtained in this

study exceed the suggested minimum standards.

Instrumentation

INDEPENDENT MEASURES

Behavioral Assessment System for Children – Revised (BASC) (Reynolds &
Kamphaus, 1998).

The BASC is a multimethod and multimodal approach to assessing children’s

behaviors along both negative, e.g., aggression, and positive, e.g., leadership, dimensions

for children between the ages of 2.5 and 18 years. The BASC parent (PRS) is composed

of 12 scales including: adaptability, anxiety, aggression, attention problems, atypicality,

conduct problems, depression, hyperactivity, leadership, social skills, somatization, and

withdrawal. These scales constitute four composite scales: externalizing problems,

internalizing problems, adaptive skills, and an overall behavioral symptoms index. Each

item on the BASC is evaluated on a four-point scale ranging from “never” to “almost

always”. Scores on the BASC are computed as T-scores with a mean of 50 and a

standard deviation of 10. For the clinical scales, which are of interest in this study, scores
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falling within the range of 60 to 69 are considered ‘at risk’ and scores 70 and above are

considered clinically significant.

Although the BASC is susceptible to response sets and personal biases, the

wording of the items attempts to focus the rater on objective and observable behaviors

rather than internal processes. Additionally, the BASC includes index scores to check

whether responses are excessively negative or extremely positive. Overall, the internal

consistency across scales and the test-retest reliability is generally high (DiPerna, 2001;

Reynolds & Kamphaus, 1998). Additionally, factor analyses and correlation with similar

measures, e.g., Achenbach’s Child Behavior Checklist, indicate good construct,

convergent, and content validity. For the purposes of this study, participants were

administered the BASC in order to establish study eligibility. To this end, scores on the

aggression, anxiety, attention problems, depression, hyperactivity, and withdrawal were

of interest. Reliability coefficients (i.e., internal consistency) for these scales range from

0.79 to 0.95 (Reynolds & Kamphaus, 1998).

Structured Interview for Diagnostic Assessment of Children for DSM-IV (SIDAC).

The SIDAC is a semi-structured, diagnostic interview based on the DSM-IV-TR

diagnostic criteria for various childhood disorders. It was used in order to establish study

eligibility. The inter-rater reliability for the SIDAC modules has been reported as 0.77 to

0.80 (Morgan, Hynd, Riccio, & Hall, 1996).

To complete the ADHD module, the caregiver was asked whether their child has

had any of the listed symptoms for at least the last six months, reported age of onset, and

current functional impairment. If at least six of the inattention items and less than six of
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the hyperactivity/impulsivity items were endorsed, the child met the criteria for

ADHD/PI and inclusion in the study. If the child met at least six of the inattention items

and at least six of the hyperactivity/impulsivity items, the child met diagnostic criteria for

ADHD/C and inclusionary criteria for the study. If the child met the criteria for

ADHD/Primarily Hyperactive, then the child was excluded from the proposed study.

Relevant medical, developmental, familial, and academic history was also be noted.

Additionally, if a child’s score on the BASC depression, withdrawal, anxiety, or

aggression scales was at the clinically significant level (i.e., a score of 70 or higher), then

relevant additional modules were administered for possible exclusionary purposes (e.g.,

dysthymia, depression, anxiety, oppositional defiant disorder, or conduct disorder).

Wechsler Intelligence Scale for Children – Third Edition (WISC-III) (Wechsler,
1991).

The WISC-III is a widely-used measure to assess overall cognitive functioning in

children ages 6-0-0 to 16-11-30 years of age. This instrument provides a Full Scale IQ

(FSIQ) score as well as both Verbal and Performance IQ scores, with average standard

scores falling between 85 and 115. Additionally, four supplemental index scores are also

available: Verbal Comprehension, Perceptual Organization, Freedom from Distractibility,

and Processing Speed. The WISC-III is reported to have excellent reliability with

internal consistency coefficients of 0.89 or higher across the entire age range covered in

the standardization sample. Also, the WISC-III provides stable FSIQ scores with

stability coefficients ranging from 0.92 to 0.95. (Braden, 1995; Sattler, 1992; Wechsler,

1991). Finally, studies investigating the psychometric properties of the WISC-III have
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found adequate to good evidence for construct, convergent (concurrent), divergent, and

predictive validity for the age ranges covered by the WISC-III (reviewed in Braden,

1995; Wechsler, 1991).

For the purposes of the proposed study, the FSIQ was prorated using the scaled

scores from the Vocabulary and Block Design subtests. This prorated FSIQ has a

reliability of 0.91 and correlates with the FSIQ at 0.86, demonstrating adequate validity

and reliability (Sattler, 1992). The abbreviated WISC-III is a reliable and valid measure

of intellectual functioning and was administered to participants in order to determine

cognitive functioning and establish study eligibility.

Wechsler Individual Achievement Test – Second Edition (WIAT-II) (Wechsler,
2002)

The WIAT-II is a comprehensive individually-administered achievement battery

for children ages 6 to 16. It was designed to be specific to the educational curriculum and

instructional objectives and parallels areas in which a child can be classified as learning

disabled (LD). This instrument assesses reading, mathematics, and spelling achievement

through the administration of 8 subtests: basic reading, spelling, reading comprehension,

mathematics reasoning, numerical operations, listening comprehension, written

expression, and oral expression. Average standard scores on the WIAT-II fall in the

range from 85 to 115. Reliability reports indicate high internal consistency coefficients

(i.e., most .85 or higher) and moderately high test-retest reliability (i.e., coefficients

mostly in the 0.81 - 0.99 range) (Tindal & Nutter, 2003; Wechsler, 2002). Additionally,
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there is adequate evidence for content, construct, criterion-related validity for the WIAT

subtests and composite scores.

For the proposed study, the word reading, numerical operations, mathematics

reasoning, and written expression subtests were administered. Split-half reliability for

these subtests was averaged for ages 5 to 19 and coefficients are as follows: 0.97 for

Word Reading, 0.91 for Numerical Operations, 0.92 for Math Reasoning, and 0.86 for

Written Expression. The WIAT-II is a reliable and valid achievement measure, which

was administered to all subjects to determine LD status.

DEPENDENT MEASURE

The Rorschach Inkblot Test was used as the dependent measure. Exner’s most

recent manual, A Rorschach Workbook for the Comprehensive System – 5th Edition

(Exner, 2001) was used for administration and scoring purposes. The Rorschach

variables that were examined in the proposed study include: Pure F%, X-%, Pure H, and

CDI. Pure F%, X-%, and Pure H are interval variables whereas CDI is a dichotomous

variable. CDI is scored on a scale of 0 to 5 with the clinical threshold score being 4 (i.e.,

CDI scores of 4 or 5 are considered to be clinically significant). For the purposes of this

study, CDI was scored as a 0 (includes participant scores of 0-3) or 1 (includes

participant scores of 4-5).

Reliability studies have demonstrated that the variables under examination

demonstrate adequate scoring reliability. Acklin and colleagues (Acklin et al., 2000)

have reported intraclass correlation coefficients of 0.62, 0.95, and 0.73 and for X-%, Pure

H, and the Coping Deficit Index (CDI) respectively. They also reported a Kappa

coefficient of 0.86 for Pure F. In addition, two of the variables under examination in the
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proposed study have temporal stability data available. Specifically, Exner (2003)

reported a 0.80 temporal consistency coefficient for both X-% and Pure Form in nine-

year old children at a three week retest. Exner (2003) also reported that X-% and Pure

Form have a 0.86 and 0.70 temporal consistency coefficient, respectively, for adults

tested after a three year interval. Gronnerod (2003) reported similar results from a meta-

analysis (i.e., retest correlation coefficient of 0.91 and 0.72 for X-% and Pure F,

respectively). A review by Garb and associates (Garb, Wood, Nezworski, Grove, &

Stejskal, 2001) stated that no temporal consistency data is currently available for Pure H

or CDI.

Hypotheses

RESEARCH QUESTION 1

Do children with ADHD/PI show a difference in their visual perceptual

processing as related to social functioning as measured by Pure F%, X-%, and Pure H,

compared to children in the ADHD/C and control groups?

Hypothesis 1a

It was hypothesized that children with ADHD/PI show significantly higher Pure

F% scores (restriction of the stimulus field) than children in the ADHD/C and control

groups, who were both predicted to perform within age appropriate expectations.
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Hypothesis 1b

It was predicted that children with ADHD/PI demonstrate a significantly higher

number of distorted responses as measured by X-% than children in the ADHD/C and

control groups, who were both predicted to perform within age appropriate expectations.

Hypothesis 1c

It was hypothesized that children with ADHD/PI show significantly less

awareness/interest in others as measured by the number of Pure H responses compared to

children in the ADHD/C and control groups. The ADHD/C and control group

participants were predicted to perform within age appropriate expectations.

RESEARCH QUESTION 2

Do children with ADHD/PI and ADHD/C demonstrate significantly more

difficulties establishing and maintaining effective interpersonal relationships as measured

by CDI than children the control group?

Hypothesis 2

It was hypothesized that the ability to establish and maintain effective

interpersonal relationships as measured by CDI is associated with group membership. It

was expected that children with ADHD/PI and ADHD/C demonstrate more difficulties

establishing and maintaining effective interpersonal relationships than children in the

control group.
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CHAPTER IV: RESULTS

Chapter IV is divided into two major sections. In the first section, the results of

the preliminary analyses are reviewed. These analyses examined the individual level

characteristics of the participants such as age, intellectual ability, number of responses

(R), gender, and ethnicity. In the second section, the results from the hypothesis analyses

are presented. All analyses employed an alpha level of 0.05.

Preliminary Analyses

Three one-way analyses of variance (ANOVA’s) were conducted to determine the

presence of any mean differences between the groups on age, intellectual ability, and

number of responses (R). No significant mean differences were detected: (a) age: F (2,

50) = 0.68, p = 0.51, (b) intellectual ability: F (2, 50) = 0.44, p = 0.64, and (c) number of

responses (R): F (2, 50) = 0.05, p = 0.95. See Table 2 for group means and standard

deviations for age, intellectual ability, and R.

Two chi-square analyses for association were conducted to detect possible

relationships between groups and the variables of gender and ethnicity. No statistically

significant relationship was detected between groups and ethnicity (Χ 2 (4) = 3.04, p =

.55). A statistically significant relationship was detected between groups and gender (Χ 2

(2) = 13.18, p = .001). Follow-up analyses were conducted to test for possible gender

differences on the dependent variables. A multivariate analysis of variance (MANOVA)

was conducted to evaluate the effect of gender on Pure F%, X-%, and, Pure H.
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Preliminary analyses were conducted to test for violations of assumptions for MANOVA.

Each composite variable was found to be normally distributed and the covariance

matrices were found to be homogeneous (Box’s M = 6.24 F (6, 9064.73) = 0.97, p =

0.45). None of the correlations between the composite scores were above 0.80, reducing

the possibility of multicollinearity. In addition, Levene’s test revealed the error variance

of the dependent variables was equal across groups, p ranged from 0.15 to 0.68. Overall

results were nonsignificant (Wilks’ Λ = 0.92 F (3, 49) = 1.42, p = 0.25) indicating that

there were no significant differences between male and female participants for Pure F%,

X-%, and, Pure H. See Table 3 for gender means and standard deviations for Pure F%,

X-%, and Pure H. A chi-square analysis for association was conducted to detect a

relationship between gender and CDI. No statistically significant relationship was

detected for males and females on CDI (Χ 2 (1) = 0.27, p = .61). See Table 4 for the

frequency distribution of CDI by gender.

Table 2

Group Means and Standard Deviations for Age, Intellectual Ability, and R

Variable ADHD/PI ADHD/C Control

Age* 125.47 (22.71) 122.18 (15.54) 118.35 (14.06)

Intellectual Ability 109.21 (11.00) 110.06 (16.71) 113.06 (9.49)

Number of Responses 18.63 (4.34) 18.29 (4.48) 18.76 (4.53)

* age reported in months



60

Table 3

Gender Means and Standard Deviations for Pure F%, X-%, and Pure H

Variable Male Female

Pure F% 0.51 (0.16) 0.41 (0.17)

X-% 0.24 (0.10) 0.24 (0.09)

Pure H 2.21 (1.77) 2.79 (2.35)

Table 4

Frequency Distribution for CDI by Gender

Variable CDI Total
0 1

Gender

Male 19 15 34

Female 12 7 19

Total 31 22 53

Results of the preliminary analyses do not indicate statistically significant

differences between groups for age, intellectual ability, and number of responses (R), and

ethnicity. A statistically significant difference between groups was detected for gender.

However, follow-up analyses examining the relationship between gender and each of the

dependent variables did not reveal statistically significant differences or relationships.

Therefore, gender was not incorporated into subsequent analyses.
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Primary Analyses

HYPOTHESIS 1A, 1B, AND 1C

It was hypothesized that children with ADHD/PI would show significantly higher

Pure F% scores (restriction of the stimulus field) than children in the ADHD/C and

control groups, who were both predicted to perform within age appropriate expectations.

In addition, it was predicted that children with ADHD/PI would demonstrate a

significantly higher number of distorted responses as measured by X-% than children in

the ADHD/C and control groups, who are both predicted to perform within age

appropriate expectations. Finally, it was expected that children with ADHD/PI would

show significantly less awareness/interest in others as measured by the number of Pure H

responses compared to children in the ADHD/C and control groups. The ADHD/C and

control group participants were predicted to perform within age appropriate expectations.

A multivariate analysis of variance (MANOVA) was conducted to examine these

three hypotheses. Preliminary analyses were conducted to test for violations of

assumptions for MANOVA. Each composite variable was found to be normally

distributed and the covariance matrices were found to be homogeneous (Box’s M = 16.12

F (12, 11807) = 1.23, p = 0.26). None of the correlations between the composite scores

was above 0.80, reducing the possibility of multicollinearity. However, Levene’s test

revealed the error variance of the dependent variables was unequal across groups (Pure

F% p = 0.40, X-% p = 0.01, and Pure H p = 0.35). Nonetheless, the MANOVA is robust

against heterogeneous error variances when group sizes are approximately equal (i.e.,

largest/smallest 1.5) (Stevens, 2002). Since the ratio of largest group membership to
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smallest group membership in this study is 1.12 and does not exceed 1.5, the associated

effects of heterogeneous error variances on Type I error rate and statistical power are

expected to be minimal.

Overall results were nonsignificant (Wilks’ Λ = 0.88 F (6, 96) = 0.98, p = 0.44)

indicating that there were no significant differences between ADHD/PI, ADHD/C, and

control participants for Pure F%, X-%, and, Pure H. See Table 5 for group means and

standard deviations for Pure F%, X-%, and Pure H. The Partial Eta Squared statistic (η2

= 0.06) indicated that 6% of the multivariate variance of Pure F%, X-%, and Pure H was

associated with group membership. According to Cohen (1977), this is a very small

effect size. Power analysis revealed low power (37%), which reduced the likelihood of

detecting significant group mean differences.

Table 5

Group Means and Standard Deviations for Pure F%, X-%, and Pure H

Variable ADHD/PI ADHD/C Control

Pure F% 0.46 (.18) 0.48 (0.19) 0.48 (0.14)

X-% 0.27 (0.09) 0.24 (0.11) 0.19 (0.06)

Pure H 2.42 (2.17) 2.29 (2.25) 2.53 (1.59)
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HYPOTHESIS 2

It was hypothesized that the ability to establish and maintain effective

interpersonal relationships as measured by CDI is associated with group membership. It

was expected that children with ADHD/PI and ADHD/C would demonstrate more

difficulties establishing and maintaining effective interpersonal relationships than

children in the control group. A chi-square analysis for association was conducted to test

whether there existed a relationship between group membership and CDI scores. No

statistically significant relationship was detected between ADHD/PI, ADHD/C, and

control participants for CDI (Χ 2 (2) = 0.54, p = .76). See Table 6 for the frequency

distribution of CDI by group.

Table 6

Frequency Distribution for CDI by Group

Variable CDI Total
0 (%) 1 (%)

ADHD/PI 10 (52.6) 9 (47.4) 19

ADHD/C 10 (58.8) 7 (41.2) 17

Control 11 (64.7) 6 (35.3) 17

Total 31 (58.5) 22 (41.5) 53
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SUMMARY

Results of the primary analyses do not support the proposed hypotheses. The

groups did not demonstrate significant mean differences in their visual perceptual

processing related to social functioning as measured by Pure F% (restriction of stimulus

field), X-% (stimulus distortion), and Pure H (interest/awareness in others). Finally, no

statistically significant relationship was detected between the groups for CDI suggesting

that children with ADHD/PI and ADHD/C do not demonstrate more difficulties

establishing and maintaining effective interpersonal relationships than children in the

control group.
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CHAPTER V: DISCUSSION

Research has documented that children with ADHD demonstrate significant

difficulties in peer interactions contributing to social rejection or social neglect, which

has been correlated with adjustment problems in adolescence and adulthood. Evidence

currently suggests that children with ADHD have attentional and/or control deficits

which lead to inaccurate or incomplete processing of the stimulus. They may attend to

the most salient aspect of the stimulus whereby they miss the more subtle aspects of

interpersonal communication (i.e., nonverbal cues). Recent evidence suggests that the

inattention and cognitive disorganization associated with ADHD/PI results in perceptual

deficits whereas the impulsivity associated with ADHD/C results in production deficits

(Kaufman et al., 2000; Whalen & Henker, 1985; Wheeler & Carlson, 1994). Although

both subtypes may encounter difficulty due to incomplete perception and encoding, the

ability to perceive stimuli accurately is thought to remain intact in children with

ADHD/C.

The purpose of the current study was to clarify and describe differences in visual

perceptual processing as related to social functioning between ADHD/PI and ADHD/C.

Although both of these subtypes have been associated with social dysfunction, the

manifestation of their interpersonal difficulties is different. For instance, children with

ADHD/C are more likely to be aggressive and impulsive whereas children with

ADHD/PI tend to withdraw and be hypoactive (e.g., Barkley, 2001; Hodgens et al., 2000;

Maedgen & Carlson, 2000; Wheeler & Carlson, 1994). Additionally, research on facial
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expression recognition has demonstrated that children with both subtypes of ADHD

appear to miss important and relevant cues that would help them identify a displayed

feeling (e.g., Cadesky et al., 2000; Singh et al., 1998). Preliminary evidence suggests that

perceptual deficits contribute to the social dysfunction in ADHD/PI whereas production

deficits contribute to social dysfunction in ADHD/C (Kaufman & Semrud-Clikeman,

200x; Whalen & Henker, 1985; Wheeler & Carlson, 1994). Therefore, the current study

was designed to explore the nature of their visual perceptual processes using the

Rorschach Inkblot Test to determine the quality of their misinterpretations.

Discussion of Findings

RESEARCH QUESTION #1

The first research question posed was whether children with ADHD/PI show a

difference in their visual perceptual processing as related to social functioning as

measured by Pure F%, X-%, and Pure H, compared to children in the ADHD/C and

control groups who were expected to perform comparably to each other. MANOVA

analysis of the current data did not result in significant group means across these three

Rorschach variables.

First, it was hypothesized that children with ADHD/PI restrict their perceptual

field as measured by significantly higher Pure F% scores compared to children in the

ADHD/C and control groups. This hypothesis was not supported as the data analysis

indicated that children from the three groups did not differ significantly on Pure F%

scores. Furthermore, all three group means were elevated compared to expected mean
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value of 0.34 for children 14 years and younger (Exner, 2001) (ADHD/PI = 0.46,

ADHD/C = 0.48, control = 0.48).

In further examination of the data, two trends were noted. First, upon review of

the protocols of elevated control children, the number of pure form responses decreases

across each third of the protocol, with the majority of the pure form responses occurring

in the first third of the protocols (i.e., 1/3 = 47.37%, 2/3 = 30.70%, 3/3 = 21.93%). This

finding suggests that, as a group, the elevated Pure F% scores for control participants

likely reflect a form of situational defensiveness while taking the test or initial confusion

regarding the task demands rather than a basic avoidant response style present in daily

functioning. Second, upon review of the protocols of elevated children in both ADHD

groups, pure form responses appear to be more equally distributed throughout the

protocols (i.e., ADHD/PI: 1/3 = 30.87%, 2/3 = 35.57%, 3/3 = 33.56%; ADHD/C: 1/3 =

35.59%, 2/3 = 36.44%, 3/3 = 27.96%). This distribution suggests that, as a group, the

elevated Pure F% scores for ADHD/PI and ADHD/C participants likely reflect a basic

avoidant response style that narrows or simplifies complex stimulus fields of information.

From a perceptual perspective, children with ADHD are more likely to miss salient

aspects of a social situation due to field restriction thereby contributing to insensitivity to

subtle cues and a failure to take into account social behaviors (Exner, 2003; Weiner,

2003). See Appendix E for a table listing the distribution of pure form responses for

elevated participants per diagnostic group.

However, qualitative observations regarding response latency during test

administration suggests that the mechanism leading to elevated Pure F% scores may be
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different for children with ADHD/PI (i.e., tended to respond more slowly) compared to

children with ADHD/C (i.e., tended to give quick responses). It will be important for

future research to include response latency time in order to differentiate impulsive,

uncensored responses from flawed perceptual processing; both of which can contribute

social information processing based on restricted environmental information.

Second, it was proposed that children with ADHD/PI would demonstrate

perceptual distortion as measured by significantly higher X-% scores compared to

children in the ADHD/C and control groups. Although statistical analysis did not result

statistically significant group mean differences, clinical interpretation of the group means

suggests clinically meaningful differences across the three groups. According to Exner

(2003) and Weiner (2003), respondents who provide X-% scores no greater than 0.20 can

be expected to demonstrate adaptive and adequate reality testing behaviors. However, as

the X-% score increasingly exceeds 0.20, respondents are increasingly more likely to

form mistaken impressions, misinterpret the behaviors and intentions of others, and fail to

anticipate logical consequences. As X-% approaches 0.29, severe adjustment difficulties

are often reported. Examination of the group means indicated that children in the control

group performed within adaptive expectations (mean = 0.19). However, children from

both the ADHD/PI and ADHD/C groups demonstrated clinically meaningful levels of

perceptual inaccuracy or distortion (ADHD/PI mean = 0.27, ADHD/C mean = 0.24).

These findings support a clinical interpretation that the social difficulties children

with ADHD/PI and ADHD/C experience are linked to perceptual distortions impairing

the ability to accurately form and interpret social impressions, cues, and behaviors.
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These results are consistent with previous Rorschach research with children with ADHD

(Bartell & Solanto, 1995; Cotugno, 1995).

In addition, as previously noted with Pure F% scores, it will be important for

future research to include response latency time in order to differentiate impulsive,

uncensored responses from flawed perceptual processing; both of which can lead to an X- 

response. Also, testing the limits by asking a child whether he can see commonly

reported responses would be helpful in determining if he is capable of perceiving more

conventional percepts. In sum, clinical interpretation of the data suggests that children

from both ADHD groups distorted incoming percepts at a clinically meaningful level

with qualitative observations suggesting different underlying mechanisms.

Finally, it was expected that children with ADHD/PI demonstrate less

awareness/interest in others as measured by significantly lower Pure H responses

compared to children in the ADHD/C and control groups. Data analysis indicated that

children from the three groups did not differ significantly in the number of Pure H

responses given. In addition, the mean number of Pure H responses per group is

consistent with the expected number of Pure H responses for children 13 years and

younger (i.e., 2-3 Pure H responses) (Exner, 2001). Therefore, although research has

documented that children with ADHD/PI are more withdrawn, isolated, socially-aloof,

and passive (e.g., Hodgen et al., 2000, Maedgen & Carlson, 2000), the current data

suggests that they demonstrated an appropriate awareness of and interest in others and

their social world. This finding has implications for the development of comorbid

psychiatric disorders, such as depression or anxiety, in children with ADHD/PI.
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RESEARCH QUESTION #2

The second research question posed was whether children with ADHD/PI and

ADHD/C demonstrated more difficulty establishing and maintaining effective

interpersonal relationships as measured by CDI compared to children in the control

group. Contrary to predictions, statistical analysis indicated that the ability to establish

and maintain effective friendships was not associated with group membership. Exner

(2003) reported that a positive CDI score is more commonly found in children than adults

citing a 15% to 24% base rate among non-patient protocols from 10- to 12-year old

children.

Clinical interpretation of the current data suggest that both ADHD groups

exceeded the expected base rate (ADHD/PI = 47.4%, ADHD/C = 41.2%). This clinical

finding is consistent with research results in the ADHD literature base. A large

proportion of children with both subtypes of ADHD have been reported to experience

significant difficulties navigating interpersonal interactions (e.g., Barkley, 1990; Barley,

1998). Children with ADHD are highly vulnerable to peer rejection, criticism, and

neglect since the social behaviors of children with ADHD/PI are often interpreted as

withdrawn, passive, and aloof whereas those of children with ADHD/C are often

construed as disruptive, domineering, and unpredictable.

However, an unexpected result was that the children from the control group also

exceeded the expected base rate for positive CDI scores (35.3%). This finding is more

difficult to explain. First, positive CDI scores are related to high Pure F% scores (Exner,

2003). Since children in the control group demonstrated elevated Pure F% scores, an
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elevated base rate for CDI would not be completely unexpected. Second, it is possible

that the nature of participant recruitment may have resulted in unintentional self-selection

biases. The current study is part of an ongoing research project investigating social

competence in children with developmental disorders. Since children with and without

psychological disorders are likely to experience social difficulties and social conflict

during their childhood, it is possible that parents of typically developing children may

have been more likely to participate in a project examining social functioning based on

current observations of their child’s most recent social experiences.

SUMMARY OF FINDINGS

In sum, although statistical significance was not found in this study, clinically

meaningful information was obtained. Consistent with results reported in the ADHD

literature base, both subtypes of ADHD exhibited difficulties navigating and maintaining

social relationships at a clinically meaningful level as measured by CDI. Additionally,

contrary to expectations, children with ADHD/PI demonstrated an appropriate awareness

and interest in others and their social world as measured by Pure H. Moreover, clinical

interpretation of the Pure F% data suggests that both ADHD subtypes appear to exhibit a

basic avoidant response style that results in the constriction of the stimulus field (e.g.,

social situation). Thereby, children with ADHD likely miss salient social cues

compromising their ability to fully evaluate and appropriately respond in a social

situation. In addition, clinical analysis of the X-% data suggests that both subtypes of

ADHD demonstrated elevated perceptual distortion, which impairs their ability to

accurately form and interpret social cues and behaviors.
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However, qualitative observations suggest that there may be different underlying

mechanisms contributing to elevated field restriction and distorted responses for children

with ADHD/PI and ADHD/C. Future research including a response latency measure will

be essential in differentiating impulsive, uncensored responses from flawed perceptual

processing. Yet, regardless of the driving mechanism, these data suggest that stimulus

field restriction coupled with stimulus distortion contribute to difficulties processing

social information for children with both subtypes of ADHD.

This study has uniquely contributed to the literature by employing the Rorschach

to examine perceptual processes as an underlying mechanism contributing to social

difficulties in children with ADHD while guided by theory. In addition, several other

strengths warrant discussion. First, all archival Rorschach protocols were rescored in

entirety according to Exner’s Comprehensive System (2001) by two trained Rorschach

administrators who were blind to the group assignment. Second, the interrater reliability

coefficients obtained in this study exceed the minimum suggested standards indicating a

respectable level of agreement among the administrators for the variables under

investigation.

Finally, the methodology employed addressed and resolved the methodological

flaws present in previous Rorschach studies on attention disorders. First, the ADHD

subtypes as per the DSM-IV-TR were studied in order to test for subtype differences

thereby allowing for more refined interpretation of the data. Second, all participants were

screened for the presence of learning disabilities, a possible confounding variable since

some learning disabilities have been associated with visual processing deficits (e.g.,
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dyslexia). Third, a control group was employed as a comparison group rather than

relying on the RCS norms, which are inappropriate for statistical comparison purposes

(Ritzler & Exner, 1995). Fourth, all participants were required to be at least eight years

old since younger children do not yet produce a stable, reliable, and valid Rorschach

protocol.

Limitations of the Study

Although this study has many strengths, there are several important limitations to

consider when evaluating the results. First, a power analysis indicated low power, which

significantly compromised the ability to detect an effect. It will be important for future

research to increase statistical power by increasing the sample size and making the

sample more homogeneous in order to remove possible variables that may contribute to

within group variance (Stevens, 1999). For instance, future researchers may further limit

the age range of the participants. This is especially important in research utilizing the

Rorschach since protocols of 5- to 15-year olds can vary dramatically due to

developmental differences.

Second, although an effort was made to obtain a representative sample of children

with ADHD, it is possible that some unintended selection biases impacted the results. As

previously mentioned, the current study was part of an ongoing research project

investigating social functioning and social competence in children with developmental

disorders. Additionally, at different times in the research project, a social intervention

was offered for participants meeting the criteria established for intervention participation.
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Therefore, parents of children with social difficulties may have been more likely to

participate.

Third, there was an over-representation of males in both ADHD groups while

females were over-represented in the control group. Since gender differences in

symptom manifestation has been documented (e.g., Brown et al., 1991), it is uncertain

whether some results obtained in this study may be gender-biased. It will important for

further research to ensure equal gender distribution across the groups to minimize

possible biased results.

Finally, a limitation inherent in most Rorschach research is the difficulty of

interpreting aggregated data on a single variable in isolation. Clinically, the protocol

variables are interpreted in relation to the values or scores on other variables in order to

draw clinically meaningful interpretations about the client’s personality and emotional

functioning. Therefore, the interpretation of research results is often simplistic and

ignores inter-variable interactions from an interpretive standpoint. Future investigations

should address this issue in order to provide more clinically meaningful information

about observed group differences. For example, examining the X-% variable in relation

to S, a response involving the use of white space in the inkblot, and M, a response

containing human movement, would allow a researcher to examine whether perceptual

distortions are linked to anger control issues or difficulties perceiving people adequately.
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Future Directions

Further investigations should examine the impact of comorbid learning

disabilities on perceptual processes and social functioning in children with ADHD. This

is especially important in light of the high rate of comorbidity between attention and

learning disorders and impaired social understanding associated with children with

learning disabilities (Kravetz, Faust, Lipshitz, & Shalhav, 1999). Considering the small

effect size of group membership on the dependent variables in the current study, it is

important to examine for differential effects of comorbid learning disabilities on social

impairment across the ADHD subtypes. For example, Kellner and colleagues found that

the presence or absence of a learning disability was significantly associated with peer

relationship problems, social interaction anxiety, social self-concept, and social self-

confidence in children with ADHD/PI but not ADHD/C (Kellner et al., 2003). Future

research specifically examining the relationship between learning disabilities and

attention disorders on visual perceptual processes underlying social difficulties will be

able to provide rich information that may inform effective and differentiated intervention.

Conclusions & Clinical Implications

Despite limitations, the present study replicated and extended previous research

findings. Clinical analyses indicated that children with both subtypes of ADHD

experience difficulties effectively navigating their social interactions at a clinically

meaningful level despite an appropriate interest in others and their social world. Clinical

findings suggested that, although the underlying mechanism may differ across the
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subtypes, stimulus field restriction coupled with stimulus distortion contribute to

difficulties successfully navigating the complex social world for children with both

subtypes of ADHD. Although the current data does not identify differences in visual

perceptual processing in children with ADHD/PI and ADHD/C, it is hoped that the study

results have provided useful information as to where to intervene in order to help children

with both subtypes of ADHD develop more effective social processing skills.

Past research findings have documented the relationship of social

neglect/rejection with poorer psychological, academic, and interpersonal outcomes for

children with both subtypes of ADHD (e.g., Bagwell et al., 2001; Friedman et al., 2003).

Therefore, it is crucial that future research continues to investigate the social functioning

and social development of children with ADHD. In addition, research carefully

examining for the presence of different underlying mechanisms (e.g., impulsive,

uncensored responses versus flawed perceptual processing) will be essential for the

further development of appropriate and effective social interventions aimed at the

specific how and where of their social information processing difficulties.
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Appendix A

DSM-IV-TR Diagnostic Criteria for ADHD

ADHD – Inattentive Type: ADHD – Hyperactive Type:
• 6+ of the following inattentive behaviors • 6+ of the following hyperactivity-impulsivity

behaviors
1) often fails to give close attention to details or
makes careless mistakes in schoolwork, or other
activities

1). often fidgets with hands/feet or squirms in seat

2) often has difficulty sustaining attention in tasks
or play activities

2) often leaves seat in situations in which remaining
seated is expected

3) often does not seem to listen when spoken to
directly

3) often runs about/climbs excessively in
inappropriate situations

4) often does not follow through on instructions/
fails to finish schoolwork or chores (not due to lack
of understanding or oppositional behavior)

4) often has difficulty playing/engaging in leisure
activities quietly

5) often has difficulty organizing tasks and activities 5) is often “on the go”/acts as if “driven by a motor”
6) often avoids, dislikes, or is reluctant to engage in
tasks that require sustained mental effort

6) often talks excessively

7) often loses things necessary for tasks or activities 7) often blurts out answers before questions have
been completed

8) often easily distracted by extraneous stimuli 8) often has difficulty awaiting turn
9) often forgetful in daily activities 9) often interrupts/intrudes on others

A Diagnosis of ADHD – Combined Type is given if criteria for both Inattentive and
Hyperactive Type are met.
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Appendix B

Criterion Tests Used in Determining the CDI Score

__ Check Positive if 4 or 5 conditions are true:
__ (EA < 6) OR (AdjD < 0)
__ (COP < 2) and (AG < 2)
__ (Weighted Sum C < 2.5) OR (Afr < 0.46)
__ (Passive > Active + 1) OR (Pure H < 2)
__ (Sum T > 1)

OR (Isolate/R > 0.24)
OR (Food > 0)

CDI Component Variables Interpretation

Interpersonal:

(a) COP < 2 value or view of relationships

(b) AG < 2 assertiveness or aggression

(c) Passive > Active + 1 passive behavioral style

(d) Pure H attitudes toward social world with real figures

(e) Food > 0 dependency needs

(f) Isolate/R > 0.24 social isolation

Affect:

(a) WSumC affective adaptability

(b) Afr interest in emotional stimulation

(c) SumT emotional neediness

Resources:

(a) EA currently accessible resources

(b) AdjD typical available resources without stress
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Appendix C

Institutional Review Board Approval
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Appendix D

Parent Consent & Participant Assent Form
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Appendix E

Distribution of F responses

Total number of F responses for each third of the Rorschach protocol for participants
demonstrating elevated Pure F% scores per diagnostic group

Participant 1/3 2/3 3/3

ADHD/C #1 2 3 1

ADHD/C #3 3 5 4

ADHD/C #4 2 1 3

ADHD/C #5 4 5 3

ADHD/C #6 2 1 2

ADHD/C #7 2 4 3

ADHD/C #8 3 1 2

ADHD/C #9 5 2 0

ADHD/C #13 2 3 2

ADHD/C #14 3 4 0

ADHD/C #15 5 6 6

ADHD/C #16 4 2 3

ADHD/C #17 5 6 4

Total 42 43 33 118

Percentage 35.59% 36.44% 27.96% 100%

Participant 1/3 2/3 33/

ADHD/PI #1 0 2 0

ADHD/PI #2 2 3 5

ADHD/PI #4 3 4 5

ADHD/PI #6 3 2 0

ADHD/PI #7 3 2 1

ADHD/PI #8 0 5 3

ADHD/PI #9 3 2 2
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ADHD/PI #10 3 4 6

ADHD/PI #11 4 2 1

ADHD/PI #12 3 8 9

ADHD/PI #13 4 5 6

ADHD/PI #14 4 7 3

ADHD/PI #15 4 3 2

ADHD/PI #16 4 4 4

ADHD/PI #17 2 0 1

ADHD/PI #18 4 0 2

Total 46 53 50 149

Percentage 30.87% 35.57% 33.56% 100%

Participant 1/3 2/3 3/3

Control #1 4 2 1

Control #2 3 3 4

Control #4 5 4 2

Control #6 6 1 4

Control #7 3 2 2

Control #8 3 4 3

Control #9 6 3 2

Control #10 3 3 2

Control #11 2 2 0

Control #12 3 2 1

Control #13 7 2 2

Control #15 2 3 0

Control #16 7 4 2
Total 54 35 25 114
Percentage 47.37% 30.70% 21.93% 100%
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