1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duasnue Joyiny vd-HIN

"% NIH Public Access

O
H%

Author Manuscript

Published in final edited form as:
Am J Psychiatry. 2005 June ; 162(6): 1125-1132.

Adaptive, Emotional, and Family Functioning of Children With
Obsessive-Compulsive Disorder and Comorbid Attention Deficit
Hyperactivity Disorder

Denis G. Sukhodolsky, Ph.D., Maria C. do Rosario-Campos, M.D., Lawrence Scahill, M.S.N.,
Ph.D., Lily Katsovich, M.S., David L. Pauls, Ph.D., Bradley S. Peterson, M.D., Robert A. King,
M.D., Paul J. Lombroso, M.D., Diane B. Findley, Ph.D., and James F. Leckman, M.D.

Child Study Center, Yale University School of Medicine; Yale School of Nursing, New Haven, Conn.;
the Department of Psychiatry, New York State Psychiatric Institute and Columbia University, New
York; and the Psychiatric and Neurodevelopmental Genetics Unit, Massachusetts General Hospital
and Harvard Medical School, Boston

Abstract

Objective—The purpose of the study was to examine adaptive, emotional, and family functioning
in awell-characterized group of children and adolescents with obsessive-compulsive disorder (OCD)
and to evaluate the influence of comorbid attention deficit hyperactivity disorder (ADHD) on the
levels of impairment in various functional domains.

Method—The study group included 287 children and adolescents (191 boys, 96 girls) ages 7-18
years. Fifty-six subjects had a diagnosis of OCD only, 43 had both OCD and ADHD, 95 had ADHD,
and 93 were unaffected comparison children. Best estimate DSM-1V diagnoses were assigned on the
basis of structured interviews and clinical ratings. The children's functioning was evaluated with a
comprehensive battery of well-established, standardized measures, including the Vineland Adaptive
Behavior Scales, parents' ratings of social and family functioning, and children's self-reports of
emotional adjustment.

Results—The children with OCD only were more impaired than were unaffected comparison
subjects in most areas of adaptive functioning and emotional adjustment. Children with OCD plus
ADHD had additional difficulties in social functioning, school problems, and self-reported
depression. Impairment in daily living skills, reduced number of activities, and self-reported anxiety
were uniquely associated with the diagnosis of OCD. Family dysfunction was associated with ADHD
but not with OCD.

Conclusions—Children and adolescents with OCD are impaired in multiple domains of adaptive
and emotional functioning. When comorbid ADHD is present, there is an additional burden on social,
school, and family functioning.

Obsessive-compulsive disorder (OCD) is a neuropsychiatric condition characterized by
distressing and intrusive thoughts, impulses, or images (obsessions) and repetitive overt or
covert behaviors (compulsions) performed to reduce distress. A diagnosis of OCD requires
that the symptoms cause marked distress or significantly interfere with the person's functioning.
OCD is present in 2%-4% of adolescents (1,2), although it is probably less common in
prepubescent children (3). In groups of OCD subjects drawn from clinical settings, the lifetime
rates of comorbidity with depression, anxiety, and tic disorders have been estimated to be as
high as 80%, 70%, and 60%, respectively (4-7). Clinical accounts often reflect that children
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with OCD are impaired in their daily routine, emotional adjustment, family and peer
relationships, and academic performance. Although many reports of the phenomenology and
clinical features of childhood OCD are available, many studies have failed to use standardized
measures of adaptive functioning, and they have been limited by small size of the study groups
and the absence of comparison groups (8-13).

Comorbidity with attention deficit hyperactivity disorder (ADHD), a common childhood
psychiatric disorder, has been relatively neglected in the research on childhood OCD. In reports
on groups of subjects in clinical settings, the rate of co-occurrence of the two conditions varied
from 10% to 50% (6,9,12,14,15). In one population-based study, ADHD was present in two
(10%) of 20 adolescents with OCD (16), and in another study 11 (44%) of 25 children with
OCD were found to have a disruptive behavior disorder (17). The adverse influence of ADHD
on children's social, academic, and family functioning has been well documented (18). In
addition, comorbid ADHD in children with various psychiatric disorders has been associated
with greater functional impairment (19,20). Comorbid ADHD was associated with greater
global impairment and with a high rate of educational problems in children with OCD (21,
22). However, the effects of co-occurring ADHD in specific areas of adaptive, family, and
emotional functioning of children with OCD have not been examined.

The goals of this study were to examine the levels of adaptive, emotional, and family
functioning inawell-characterized group of children and adolescents with OCD and to evaluate
the effect of comorbid ADHD. Four groups of children were studied: children with OCD only,
children with OCD plus ADHD, children with ADHD only, and healthy comparison subjects.
It was hypothesized that relative to the healthy comparison subjects and OCD-only groups,
children with OCD plus ADHD would have greater levels of impairment in adaptive,
emotional, and family functioning. We also explored how much of the impairment was added
by the presence of ADHD after statistically controlling for the diagnosis of OCD.

Subjects included 287 children and adolescents (191 boys, 96 girls; mean age=11.5 years,
SD=2.5) who participated in one or more studies of childhood neuropsychiatric disorders
conducted at the Yale Child Study Center between 1993 and 2001. Fifty-six subjects had a
diagnosis of OCD only, and 43 had OCD plus ADHD. Also included were 95 children with
ADHD and 93 unaffected comparison children. The OCD subjects were ascertained through
the Tic Disorders/OCD Specialty Clinic and through the local chapter of the Obsessive-
Compulsive Foundation. Across the two OCD groups, 48 subjects also met the criteria for
Tourette's disorder. Subjects with a primary diagnosis of ADHD were recruited either through
the Yale outpatient clinic or through a local chapter of Children and Adults With Attention
Deficit Disorder. Unaffected comparison children were recruited from randomly selected
names on a telemarketing list of approximately 10,000 families in the local community and
were selected to group-match the affected children with respect to age, gender, income, and
ethnicity. Children from approximately 10% of families who were contacted participated, and
they received the same diagnostic evaluation as other subjects. Children with a history of
neurological illness, past seizures or history of head trauma with loss of consciousness, mental
retardation, pervasive developmental disorder, psychosis, or severe major depression were
excluded. Additional exclusionary criteria for unaffected comparison subjects were any history
of OCD, ADHD, tic disorder, or current axis | disorder. Socioeconomic status was estimated
with the Hollingshead four-factor index (23); the majority of the families were middle to upper-
middle class. After complete description of the study to the subjects, written informed consent
was obtained from the parents and assent was obtained from the children.
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The main sources of information to establish a diagnosis of OCD were in-person structured
interviews, the subject's medical record, and the Children's Yale-Brown Obsessive Compulsive
Scale (11), administered by an experienced master's-level clinician as an interview with each
child and parent. Comorbid psychiatric diagnoses were established through comprehensive
clinical evaluation and administration of the Schedule for Affective Disorders and
Schizophrenia for School-Age Children— Present and Lifetime Version (24), the Yale Global
Tic Severity Scale (25), and the Children's Depression Rating Scale Revised (26). The parents'
scale of the Conners' Teachers and Parents Rating Scales (27) was used to obtain the 10-item
hyperactivity index. After a review of all available information, two senior clinicians
independently assigned DSM-1V diagnoses using best-estimate procedures (28). Kappa
statistics for OCD and ADHD were 1.00 and 0.66, respectively (29). All subjects also
completed a comprehensive battery of standardized self-report and parent-rated measures.
Research assistants administering these measures were blind to the diagnostic status of the
subjects. During these evaluation procedures, children who received medication continued to
take their usual dose and type of medication.

Dependent Measures

The Vineland Adaptive Behavior Scales Survey Form (30) is a semistructured interview used
to measure the performance of daily activities required for personal and social sufficiency. It
was developed for individuals from birth through age 19 years and standardized with a large
national sample (mean=100, SD=15). Extensive reliability and validity information is available
for this instrument. Three domain indices were included in this study. The communication
domain reflects receptive, expressive, and written communication skills. The daily living skills
domain samples personal living habits, domestic task performance, and behavior in the
community. The socialization domain assesses interaction with others, including friendships,
play, and social appropriateness.

The Child Behavior Checklist (31) is a standardized parent-rated instrument that measures
competencies in three areas of adaptive functioning (activities, social, and school) and also
measures emotional and behavioral problems. Most items are answered on a 3-point Likert-
type scale, several items are dichotomous, and T scores (mean=50, SD=10) provide a numeric
unit that is similar for all scales. The activities competence scale reflects the number of sports,
hobbies, and clubs in which the child participates, as well as the parent's perception of how
well the child performs in these activities, compared to other children. The social competence
scale assesses the number of friends, amount of time spent with friends, and the extent to which
the child gets along with peers. The school competence scale is a parent report of the child's
grades in academic subjects and the child's history of special education services, repeated
grades, or school problems. The internalizing problems scale was used as a broad index of
emotional adjustment.

The Family Environment Scale (32) is a parent-rated scale that consists of 10 nine-item
subscales evaluating various aspects of family functioning. Three subscales pertaining to
family relations were used in this study. The cohesion subscale pertains to the degree of
commitment, help, and support family members provide to each other. The conflict subscale
measures the degree to which family members openly express anger, aggression, and
disagreement toward each other. The control subscale evaluates the number of family rules
and the extent to which family rules are expected to be followed. All items are answered in a
true/false response format, and scores are reported as averages.

Two children's self-report scales were used to measure emotional adjustment. The Children's
Depression Inventory (33) is a 27-item measure that assesses a range of depressive symptoms
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in children and adolescents. Items are scored on a 3-point scale (0=no symptom, 1=mild
symptom, and 2=definite symptom). The Children's Manifest Anxiety Scale—Revised (34)
consists of 37 items answered on a yes/no scale. A sum of “yes” responses to the 28 anxiety
items determines the total anxiety score. Extensive norms and T scores are available for both
scales.

Data Analysis

Results

Separate multivariate analyses of covariance (MANCOVAs), with age, gender, and a diagnosis
of Tourette's disorder as covariates, were used to examine the differences among the four
diagnostic groups in scores on the Child Behavior Checklist, the Vineland Adaptive Behavior
Scales, the Family Environment Scale, and emotional adjustment measures. The multivariate
tests were followed by post hoc multiple comparisons with the Holm adjustment for each
dependent variable. Pearson's product-moment correlations were used to examine the
associations among normally distributed continuous variables, and chi-square statistics were
used to test the differences between categorical variables. Hierarchical regression analyses
were used to examine the unique contributions of OCD and ADHD diagnostic status to the
measures of adaptive functioning and emotional adjustment. Diagnostic status was coded as a
categorical variable with four values (1=0CD, 2=0CD plus ADHD, 3=ADHD, and
4=unaffected comparison subjects) for the analyses of variance and as two dichotomous
variables for the OCD and ADHD diagnoses (0=absent and 1=present) for the regression
analyses. SPSS version 11.5 (SPSS, Inc., Chicago) was used for all data analyses, and an alpha
level of p<0.05 (two-tailed) was used. List-wise deletion of missing values was used in the
MANCOVAs and in the regression analyses, and pairwise deletion of missing values was used
in univariate comparisons, chi-square tests, and Pearson's product-moment correlations. In a
preliminary analysis, the differences in age, gender, race, and comorbid diagnoses, as well as
all dependent measures, between the subjects with and without the diagnosis of Tourette's
disorder were examined by using independent sample t tests and chi-square tests, and no
significant differences were found (data not shown). Consequently, all individuals with OCD
were considered together in the primary analyses, and a diagnosis of Tourette's disorder
(absent/present) was used as a statistical covariate. Because age was inversely associated with
family coherence and positively associated with children's reports of depression and anxiety,
it was also included as a covariate in all subsequent analyses.

The demographic and clinical characteristics of the four diagnostic groups are reported in Table
1. Significant differences were found in gender distributions across the four diagnostic groups,
and subsequent analyses were conducted with adjustment for this difference. No significant
differences were detected among the diagnostic groups in age or race. Table 1 also presents
the scores on the Children's Yale-Brown Obsessive Compulsive Scale, the Yale Global Tic
Severity Scale, and the hyperactivity index based on the parents' scale of the Conners' Teachers
and Parents Rating Scales. The groups with OCD only and OCD plus ADHD did not differ
significantly in the severity of obsessive-compulsive symptoms. Likewise, the OCD-plus-
ADHD and ADHD groups were similar in scores on the hyperactivity index. All three
diagnostic groups were similar in measures of tic severity. The OCD-only and OCD-plus-
ADHD groups, subjects who had OCD without Tourette's disorder, and subjects who had an
additional diagnosis of Tourette's disorder did not differ significantly on any dependent
measures (data not shown).

To minimize the number of comparisons, four separate MANCOVAs (with a diagnosis of
Tourette's disorder, age, and gender as covariates) were performed with the four groups of
dependent variables. Multivariate effects of diagnostic status were significant for the Vineland
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Adaptive Behavior Scales domains (Pillai's trace=0.28; F=6.51 df=3, 184, p<0.0001), the Child
Behavior Checklist scales (Pillai's trace=0.52; F=10.98, df=3, 213, p<0.0001), the Family
Environment Scale subscales (Pillai's trace=0.14; F=3.84, df=3, 237, p<0.0001), and the
measures of depression and anxiety (Pillai's trace=0.24; F=10.61, df=3, 238, p<0.0001). Post
hoc univariate analyses and pairwise comparisons are reported in Table 2. All dependent
variables yielded significant main effects of diagnostic status.

Adaptive Functioning

The OCD-only group had significantly lower scores than the unaffected comparison subjects
on the communication, daily living skills, and socialization domains of the Vineland Adaptive
Behavior Scales. The children with ADHD only and OCD plus ADHD scored significantly
lower than the children with OCD only in the socialization domain. No other significant
differences were detected between diagnostic groups on the Vineland Adaptive Behavior
Scales. Similar results were found with the Child Behavior Checklist competencies scales. The
OCD-only group scored significantly below the unaffected comparison subjects in social and
school competencies. Similar to the results obtained with the Vineland Adaptive Behavior
Scales socialization domain, the Child Behavior Checklist scales detected significant
differences between the children with OCD only and the children with OCD plus ADHD, who
had significantly lower scores in social and school competencies. Children with OCD plus
ADHD also scored significantly below the unaffected comparison subjects on the Child
Behavior Checklist activities scale.

Emotional Adjustment

Significant main effects of diagnostic status were observed for the parent-rated and self-report
measures of emotional adjustment. The parents' reports of emotional problems revealed the
greatest differences among the groups. The OCD-plus-ADHD group had significantly more
impairment as measured by the Child Behavior Checklist broad-band internalizing problems
scale, compared with the other three groups. By contrast, the OCD-only group scored higher
than the unaffected comparison subjects on internalizing problems but did not differ from the
ADHD group on this measure. Self-report measures of depression and anxiety did not reveal
significant differences among the three diagnostic groups, which all had scores well above
those in the unaffected comparison group.

Family Functioning

The families of children with OCD only did not differ from the families of unaffected
comparison subjects on the subscales of conflict and cohesion. By contrast, children with OCD
plus ADHD lived in families with significantly greater levels of family dysfunction than did
the unaffected comparison subjects, as evidenced by higher scores on the conflict scale and
lower scores on the cohesion scale. The children with OCD plus ADHD had lower scores on
the cohesion scale than did the children with OCD only. No significant differences were
detected between the OCD-plus-ADHD and ADHD-only groups in any area of family
functioning. The OCD-only group had a mean score on the family control scale that was
significantly below the scores of the unaffected comparison subjects and of the OCD-plus-
ADHD and ADHD groups.

Unique Contributions of OCD and ADHD Diagnoses to Functioning

Hierarchical regression analyses were conducted to examine the effect of OCD and ADHD

diagnostic status on measures of adaptive, family, and emotional functioning. The ADHD-only
group (N=95) was excluded from these analyses. The effects of each variable were examined,
controlling for the previously entered variables. All models were adjusted for age, gender, and
comorbid Tourette's disorder diagnosis. Table 3 presents the multiple regression coefficients
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for each dependent variable and R? change, the increment in squared semipartial correlation
of the criterion variable (e.g., Vineland socialization) with the predictor variable (e.g., OCD
diagnosis) entered after adjustment for the variance accounted for by the predictor variables
entered in the previous steps. A diagnosis of OCD correlated significantly with impairment on
the measures of adaptive functioning and emotional adjustment. However, OCD did not have
a significant negative influence on family functioning. ADHD, on the other hand, had
significant negative influences on social functioning, school functioning, and self-reported
depression over and above the diagnosis of OCD. ADHD also correlated uniquely and
significantly with measures of family dysfunction. Impaired daily living skills and self-reported
anxiety were associated with the diagnosis of OCD, and ADHD did not add a significant
contribution over and above the impairment conferred by OCD.

Discussion

This study reports on functional impairment in a large, well-characterized group of children
and adolescents with OCD with and without comorbid ADHD. Children with OCD only were
more impaired than unaffected comparison subjects in multiple areas of adaptive functioning
and emotional adjustment. Children with OCD plus ADHD were similar to the ADHD group
in all areas of functional impairment and were more impaired than the OCD-only group in
school and social functioning. Having a diagnosis of either OCD or ADHD contributed to
impaired social functioning, school problems, and self-reported depression. By contrast,
impairments in daily living skills, a low number of activities, and self-reported anxiety were
uniquely associated with the diagnosis of OCD. Family dysfunction was associated with
ADHD but not with OCD. These results are consistent with previous reports in which children
with OCD were impaired and similar to matched psychiatric comparison subjects on global
ratings of functioning (13).

Our results are consistent with earlier reports showing social impairment and academic
underachievement in children with OCD (9,11,15). Consistent with reports of ADHD-related
social impairments (35), our data suggest that OCD and ADHD have additive contributions to
social disability. Moreover, comorbid ADHD contributes independently to the level of school
maladjustment (21). In contrast to previous reports (8,12,36,37), children with OCD only did
not show significant family dysfunction. Our data suggest that family dysfunction is associated
with ADHD rather than with the core symptoms of OCD. Parents of children with OCD only
reported greater flexibility in family rules and decision making, compared to the other three
groups. This result is somewhat unexpected and contradicts reports that parents of children
with OCD tend to be controlling and discouraging of independence (38,39). It is possible that
in the absence of family conflict associated with co-occurring ADHD, parents of children with
OCD learn to use adaptive parenting strategies that accommodate their children's symptoms.

In accord with other studies, we found that children with OCD showed higher levels of self-
reported depression and anxiety. The three groups with psychiatric diagnoses in our study did
not differ significantly on self-report measures of negative affect or in clinicians' ratings of
depression. However, regression analyses revealed that a diagnosis of OCD had a greater
influence on emotional adjustment and particularly on self-reported anxiety than did a
diagnosis of ADHD. By contrast, parents reported higher levels of internalizing problems in
children with OCD plus ADHD than in children with either one of these disorders alone. This
finding suggests that ADHD, which is associated with poor emotion regulation (40,41), may
have an additive adverse effect on emotional adjustment in children with OCD.

Children with OCD and ADHD presented with similar levels of impairment in daily living
skills as measured by the Vineland Adaptive Behavior Scales. Although adaptive functioning
deficits in children with ADHD are well documented (18), in the current study ADHD did not
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contribute significantly to levels of impairment in daily living over and above the level of
impairment conferred by OCD. Further studies are needed to examine whether different
subdomains of daily living skills are differentially affected by OCD and ADHD. Utilizing
measures developed for use with individuals with OCD (42) may help in examining whether
some areas of adaptive functioning are more likely than others to be impaired.

The results of this study should be considered in light of its methodological limitations. Because
the subjects with OCD were ascertained from a specialty clinic, they may not reflect the full
breadth of OCD phenomenology. The association between the presence of OCD and functional
impairment could be confounded by the child's medication status. Psychotropic medications
could have affected the severity of OCD or ADHD, of any comorbid symptoms, and of
functional impairment. Indeed, scores for current obsessive-compulsive symptoms were in the
range of mild to moderate severity, which may have limited our ability to see the full effects
of OCD on functional variables such as family functioning. Similarly, the ADHD subjects were
ascertained primarily from the Children and Adults With Attention Deficit Disorder
organization. Children in families who participate in voluntary organizations may represent a
biased sample. In addition, the study included mostly middle-class Caucasian subjects, and the
results may not be generalizable to other populations. Finally, the cross-sectional design made
it impossible to determine the direction of associations between the variables.

The cross-sectional data also do not shed light on the developmental features of these areas of
psychopathology. For example, ADHD, by definition and clinical experience, has an onset by
age 7 years and tends to be chronic throughout the childhood years; hence, ADHD tends to
start early and to have a cumulative effect on school performance, peer relations, and family
interactions, with substantial negative effect on self-esteem and interpersonal relationships. In
contrast, the onset of OCD may occur at any time in childhood or adolescence, with many
children having good premorbid functioning before the onset of OCD symptoms. Age of OCD
onset, duration of illness, period of worst ever symptoms, and premorbid functioning may be
important variables for future studies, and longitudinal or prospective studies would provide
optimal data. Similarly, the relative effects of family history of psychopathology, presence of
various OCD symptom dimensions, and different subtypes of OCD on comorbidity and
functional impairment also remain to be explored (10,43,44).
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