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ABSTRACT

To target health services aimed at the impact of
maladjustment secondary to a chronic disorder, it is
necessary to identify specific disorders that increase
the risk of maladjustment. This thesis examines whether
children with communication disorders are more likely to
have emotional and behavioral problems than those who are
healthy or those with other chronic disorders. 1t also
studies whether children with communication disorders are
more likely than the comparison groups to develop mental
health problems or to persist in having these problems as
young adults. To answer these questions, cross-sectional
and cohort analyses were conducted on 2,638 children from
the Ontario Child Health Survey and 11,744 children from
the British National Child Development Study.

Children with communication disorders from both
studies were found to have more emotional and behavioral
problems than those who were healthy or those with
chronic physical disorders. In neither sample, however,
was there evidence to conclude that these psychological
problems increase or persist in early adulthood.

The implications of these findings for public health

and clinical practice are discussed.
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Abrégé

Pour orienter les sarvices de santé qui s’occupent
de 1l’impact de 1’inadaptation due a une maladie
chronique, il est nécessaire d’identifier les maladies
spécifigues qui augmentent le risque d’indaptation.

Cette thése examine si les enfants avec des troubles de
communication ont plus tendances a avoir des troubles de
comportement ou des problémes affectifs que les enfants
en santé ou ceux ayant d’autres maladies chroniques.
Cette thése se penchera sur le fait que les enfants ayant
des troubles de communication ont plus de chance, que le
groupe témoin, de développer des problémes de santé
mentale qui pourraient persister comme jeune adulte. Afin
de répondre & ces questions des é&tudes transversale et de
cohorte ont été menées sur 2,638 enfants du Ontario Child
Health Survey et 11,744 enfants du British National
Development Study.

Les enfants des deux études, ayant des troubles de
communication, ont démontré plus de problémes affectifs
et de comportement que les enfants en santé ou ceux ayant
des trcubles physiques chroniques. Toutefois, aucun des
échantillon n‘a pu amener a conclure gue ces troubles
psychologiques augmentaient ou persistaient jusqu’a l’&ge
adulte.

Les implications de ces résultats pour la santé

publique et la pratique clinique sont présentées.
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Introduction

INTRODUCTICN
I. Rationale for Btudy

It is well established that children with chronic
physical disorders are at an increased risk for emotional
and behavioral problems relative to the general population
of children (Nolan and Pless 1986). In a recent review of
studies in this field published over the last ten to
fifteen years, Nolan and Pless conclude that children with
chronic physical disorders experience at least twice as
many emotional and behavioral problems than do healthy
children. Because the estimated prevalence of chronic
disorders varies from ten to twenty percent depending on
the definitions used, the methods of study, and the
populations under investigation (Newacheck, Halfon and
Budetti 1986), the costs of providing either preventive or
curative psychosocial therapy for such a large group may
be prohibitive. Consequently, one of the research
priorities for pediatric chronic disease epidemiology is
to identify specific chronic disorders that may place
children at even greater risk in order to target the
services necessary to prevent or diminish the impact of
emotional or behavioral problems secondary to a chronic
disorder. If this were possible, limited resources could
be used more efficiently than if a universal approach was
adopted.

Three distinct stages are implicit in this research

task. Each stage is conditional on the findings from the
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preceding stage. The first is to determine the existence
of the high-risk chronic disorder and the magnitude of the
association between such a disorder and emotional and
behavioral problems. Inherent in this task is the
determination of the natural history of the condition - is
it self-limiting or is it an enduring problem for a child
and his or her family. If a high-risk chronic disorder
exists, the second research task is to empirically assess,
using randomized controlled trials whenever possible,
strategies to prevent or diminish the emotional or
behavioral problems secondary to the disorder. If
sufficient evidence has accumulated from the first two
stages that suggests that there is a high-risk group for
which effective interventions strategies exist, then the
relative merits of screening for such a problem need to be
assessed.

The present study addresses the first stage
of the research task. Building on current literature, an
attempt will be made to determine the long-term emotional
and behavioral consequences of communication disorders
occurring in childhood.

Children with communication disorders, that is
children with speech, language, and hearing impairments,
may be one subgroup of those with chronic conditions who
are at an especially high risk for emotional and
behavioral problems. If we define communication "as the
transmission and exchange of information through coded

symbols which form language" (Van Riper and Emerick 1984),
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speech and hearing are the foundation and primary medium
of this act. Disordered communication may interfere with
normal social interactions, academic achievements, or both
(Howlin and Rutter 1987). It may be important to determine
if communication disordered children are at increased risk
relative to children with other chronic disordersl.

The prevalence of communication disorders is high
compared to many of the other chronic disorders, and
accordingly information about this subgroup may have
extensive clinical implications. Further, communication
disorders are distinct from other chronic disorders in a
variety of ways, and thus may be expected to result in a
different pattern or magnitude of maladjustment 2,

The sections of the introduction that follow will
provide an overview of the definitions and etiological
hypotheses of pediatric communication disorders. Also,
the prevalence of communication disorders and the

differences between these conditions and other chronic

1tne term “other chronic disorders" will be used synonymously with “chronic
physical disorders." Both terms will exclude children with mentsa! handicaps.

2Althmugh in clinical psychiatry, the terms "emotional problems," “behavioral
problems," and “maladjustment" may have unique meanings, in pediatric epidemiology
these terms have been used interchangeably (Nolan and Ptess 1988). For the most
part, when investigators seek to establish the presence or extent of emotional or
behavioral correlates of chronic disorders, they use these terms as a shorthand

to refer to the results of & variety of measures intended to assess a wide range

of behaviors similar to those seen in children with clinically distinct psychiatric
disorders of varying degrees of severity. The terms are operationally defined by
the test used to assess the outcome (Nolan and Pless 1986). One of the outcome
measures used in the present study was designed to assess "maladjustment" in

school while another was used to assess "emotional and behavioral problems®

at home and at school. For the purposes of this study, therefore, the term
“maladjustment" will be used synonymously with "emotional and behaviorat problems."
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disorders will be discussed.
. II. Definitions of Communication Disorders

At the most basic level, a communication disorder is
a deviation in the oral production or auditory reception of
spoken language. Although hearing disorders are clearly
defined, there has been a lack of consensus on the
definitions and classification systems for pediatric
speech and language disorders (Cantwell and Baker 1987b).

Many classification systems exist: some emphasize the area

of development affected - articulation or fluency - while

others classify the disorders according to their presumed
cause - cleft palate or cerebral palsy (Cantwell and Baker
1987b; Bloodstein 1984). For the purposes of this study,
the term "speech disorders" will be used to include
difficulties in articulation or phonology, fluency and
language1 (Bloodstein 1984).

Many factors including mental handicap, hearing
impairment, and physical disorders such as cerebral palsy
or cleft palate may disturb the normal development of

communication skills. When speech disorders are

e R o e e

accompanied by these conditions, it is generally accepted
that the structural or neurological deficit is at least
partially responsible for the speech disorder. The

presence of these other conditions may also increase the

ML s

likelihood of maladjustment. One of the objectives of

G

this study is to compare the magnitude of the association

v 1\Ioice disorders sre excluded from this study.
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between other chronic disorders and maladjustment to that
of communication disorders and maladjustment. This study,
therefore, will only include communication disordered
children who are free of any other chronic disorder.

The classification scheme of the Diagnostic and
Statistical Manual of Mental Disorders, 3rd edition
revised (American Psychiatric Association 1987)
complements that of Bloodstein (1984). It distinguishes
between speech disorders that may be explained by general
mental retardation, hearing impairment, neurological
impairments, or physical abnormalities from those that are
not explained by these factors. Childhood stuttering,
articulation and language disorders without associated
factors are classified on Axis II of a five-axis scheme,
under the heading "developmental disorders." The DSM~-
IIIR distinction between developmental communication
disorders and those resulting from other causes is helpful
and pertinent to the present study.

Developmental Articulation Disorders: Developmental
articulation disorders may be characterized by deviations
in the way speech sounds are produced. For example, a
lateral 1lisp is an articulation disorder which results
from the substitution of a /@8/ phoneme1 for a /s/ phoneme.

Several terms have been used to designate these

problems: "“dyslalia," "functional speech disorders,"

! M0/ is the symbol used in the Internationsl Phonetic Alphabet for an unvoiced
interdental fricative, “th," as in bath or teeth.
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"developmental articulation disorders," "infantile
articulation," "immature articulation," and most recently
“phonological disorders" (Cantwell and Baker 1987b;
Bloodstein 1984; Shames and Wiig 1990). Controversy as
to whether developmental articulation disorders involve
essentially "delayed" or "deviant" articulation exists
(Shames and Wiig 1990; Cantwell and Baker 1987b).
Simplifications of adult forms of speech are found in the

speech of children with developmental articulation

disorders, and thus are suggestive of delay. However,
unique speech patterns not found in the speech of normal
children or adults also exist and may be considered
deviant.

Several models have been proposed to explain the
etiology of developmental articulation disorders. 1In
general, it has been found that peripheral anatomical
structures (such as lips, teeth, palate, and tongue) need
to be obviously and severely impaired before they are
associated with articulation problems (Shames and Wiig
1990). Some suggest that although there is no clear
association between neurological disorders and
developmental articulation disorders, children with such
disorders show slightly elevated prevalences of
neurological "soft signs," especially clumsiness and
mixed cerebral dominance (Cantwell and Baker 1987b).
Other factors that have been postulated as playing a role

in the etiology of the disorder include cognitive




Introduction

deficits, deficits in general motor skills or oral motor
skills, social or environmental limitations, and general
developmental lags (Shames and Wiig 1990; Cantwell and
Baker 1987b).

It has also been suggested that developmental
articulation disorders are due to faulty phonological
processes1 and as such may be thought of as a language
disorder (Aram and Kamhi 1982; Panagos 1982; Shelton and
McReynolds 1979; Shriberg 1982). Articulation errors,
particularly in children with multiple errors, frequently
fall into patterns: a child may show a pattern of
omitting most final consonants in words, or always sub-
stituting one class of phonemes, such as stops (/b/, /p/.
/d4/, /t/, /9/., /k/), for another class such as fricatives
(/z/, /s/, Iv/, £/, /q3/, {f/). It is suggested that
these error patterns reflect phonological process that may
represent the way children simplify production of sounds
that they may be unable to produce correctly (Edwards and
Shriberg 1983; Hodson 1986). In this context,
articulation is synonymous with phonology, and phonology
is one component of language. Thus, articulation
disorders are phonological disorders. It follows that a
phonological disorder must be a language disorder (Shames

and Wiig 1990).

1Phonotogy is that aspect of {anguage concerned with the rules governing the
structure, distribution, and sequence of speech sounds in a language (Shames and
Wiig 1990).
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Although the above explanation may seem like an
exercise in semantics, it has both interesting clinical
and research implications. For the clinician, evaluation
of a child with a possible articulation discrder is no
longer limited to the identification of single phonemes
that may be in error but expanded to explaining the
child’s phonological processes. Traditional articulation
tests (Goldman-Fristoe Test of Articulation, Goldman-~
Fristoe 1972) are being replaced by cr supplemented with
tests of phonological processes (Phonological Process
Analysis, Weiner 1979). The research implications are
that developmental articulation disorders may not simply
be regarded as problems of "output" and developmental
language disorders as "central processing problems" but
these two problems are thought to overlap considerably.
Empirical studies demonstrating that many children have
both articulation and language disorders, and thus
suggesting a common etiological factor will be presented
in the following sections.
8tuttering: Disorders of communication which are
characterized by abnormalities in the rate or phrasing of
speech are disorders of fluency. Stuttering consists of
brief periods of interruptions in speech that have
abnormal duration or frequency. These interruptions may
be accompanied by facial, vocal, or other mannerisnms,
often known as associated or secondary symptoms.

It is not atypical that as a child begins to develop
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longer and more complicated utterances normal dysfluency
is observed. This usually occurs between the ages of two
and a half and three and a half years, and it is
characterized by an increase in effortless repetitions of
words (and syllables). How long normal dysfluency
continues varies from child to child - sometimes weeks,
months and then disappears (Shames and Wiig 1990). 1In
one study, approximately 85% of young children who
"stuttered" during the early preschool years recovered
spontaneously in a few months’ time without intervention
(Homzie and Lindsay 1984). Some authors believe that
stuttering develops out of normal dysfluencies (Van Riper
1954; Bloodstein 1960 a,b) while others consider
stuttering to be distinct from normal dysfluencies (Adams
1978) .

Etiological hypotheses for stuttering have included
neurophysiological, biochemical or genetic factors;
others have suggested developmental, behavioral, and
psychoanalytic theories (Shames and Wiig 1990; Bloodstein
1984).

Developmental Language Disorders: Pediatric language
disorders are defined as language abilities that are
below those expected for the child’s age and level of
functioning (Shames and Wiig 1990). As with
developmental articulation disorders, there have also
been a variety of terms to de¢scribe developmental

language disorders, and a variety of etiological
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hypotheses. These terms include "lanquage delayed,"
"language deviance," "dysphasia", "developmental
aphasia," "developmental word deafness," and
"developmental language disorders" (Shames and Wiig 1990;
Cantwell and Baker 1987b).

Developmental language disorders are further
subdivided by DSM-IIIR into developmental expressive
language disorders and developmental receptive language
disorders. Other recent approaches have ignored these
subclassifications, and have attempted to use linguistic
terms to delineate the areas of language that are
affected (Bloom and Lahey 1978; Wiig and Semel 1980;
Shames and Wiig 1990). As with developmental
articulation disorders, there is controversy as to
whether the child has essentially "delayed" or "deviant"
language skills (Cantwell and Baker 1987b).

The etiologic factors most frequently studied in
relation to developmental language disorders include
impaired cognitive, perceptual, and symbolic abilities,
deficits in interpersonal interaction, social
deprivation, and cortical damage (Shames and Wiig 1990).
It has been proposed that the difficulties experienced by
children with developmental language impairment is a
consequence of cerebral hemisphere damage (Bloodstein
1984; Cantwell and Baker 1987b). Children for whom there
is the most conclusive evidence of brain damage are those

whose problems have associated motor and sensory deficits
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(Shames and Wiig 1990; Bloodstein 1984). For children
whose difficulties seem to rest principally in language,
hovever, the evidence for neurological hard signs is not
convincing (Cantwell and Baker 1987b; Shames and Wiig
1990; DSM-IIIR 1987; Bloodstein 1984). Perhaps more
sophisticated neurological imaging procedures, such as
the PET (positron emission tomography) scan, will provide
additional information to aid in excluding or including
some of the existing hypotheses.

Hearing Disorders: Hearing disorders result from deficits
in perceiving or processing auditory signals. The
difficulty may be at the level of the middle ear,
resulting in conductive hearing loss, at the inner ear,
resulting in sensorineural hearing loss, or somewhere
along the eighth cranial nerve, or at the cortex
resulting in central auditory processing problems. The
inability to detect pure tones greater than 25 decibels
(that is, an average threshold across pure tones between
500 and 2000 Hz greater than 25 dB) is considered to be a
hearing loss according to the American National Standards
Institute (1970). Hearing loss may be associated with or
result in speech and language disorders.

summary: Except for hearing disorders, the underlying
pathologies of the developmental communication disorders
discussed above remain elusive. The cause of pediatric
hearing disorders may be established through conventional
pediatric audiometry or, when this is not successful, brain

stem evoked response audiometry. However, the etiologies
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of developmental articulation disorders, developmental
language disorders, and stuttering remain uncertain.
Even within these distinct subgroups, there may be
several different conditions with heterogeneous
etiologies.

IIXI. The Prevalence of Communication Disorders

In population based surveys designed to assess the
prevalence of all chronic conditions in childhood,
communication disorders have been found to account for
between 13 and 19% of these conditions (Richardson,
Higgins and Hanes 1965; Rutter, Graham and Yule 1970;
Pless and Satterwhite 1975).

The prevalence estimates of speech disorders in
children under 17 years of age vary from a low of 1.2%
(Rutter, Tizard and Whitmore 1970) to a high of 33.6%
(Hull et al. 1971). Because the criteria for defining
hearing loss are widely accepted (Yantis 1985), there are
fewer variations in prevalence rates of hearing loss
compared to speech disorders.

The National Speech and Hearing Survey (Hull et al.
1976), conducted by Colorado State University during the
1968-69 school year, measured pure tone air-conduction
thresholds on a nationwide sample of 35,568 children in
grades 1 to 12. Hearing impairment was defined as a pure
tone average exceeding 25 dB. The survey revealed that
2.6% of school-age children exhibited hearing impairment.

The National Center for Health Statistics (1982)
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estimated a prevalence of hearing loss of 0.6% among

children less than 5 years of age, and 1.6% among

children 5-14 years. From similar studies conducted
among school children in Denmark (Parving 1983) and Saudi
Arabia (Ashoor 1983), estimated prevalences of hearing
impairment are 1.4% and 1.8%, respectively.

Possible factors that may account for the
discrepancies in reported prevalences of speech disorders
include factors likely to give a spurious estimate, such
as variations in case definition, variations in the
manner in vhich cases are identified, and variations in
the sampling frame. As well, factors likely to represent
a real difference such as age-specific trends may
contribute to reported discrepancies.

Variations in Case Definition: Speech disorders are
distributed on a continuum of severity and are,
therefore, difficult to separate into distinct classes.
When a condition such as a speech disorder is defined in
quantitative terms, such as the number of errors on an
articulation test, arbitrary distinctions are made to
define abnormality. The prevalence rates between studies
will therefore vary if there are differences in the cut-
off points used to define abnormality.

For example, Fundudis, Kolvin and Garside (1979)
reported that 4.0% of 3-year-olds were "speech retarded"
defined as a "failure to use three or more words strung

together to make some sort of sense." On the other hand,
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based on a psychometrist’s assessment, Silva (1980)
claimed that 8.4% of children age 3 were language delayed
defined as "significant delay in either verbal
comprehension or expressive language."

Variations in Case Identification: 1In some studies,
trained listeners are asked to identify children with
speech disorders. In other studies untrained listeners
are employed. The trained listener may report accurately
many minor deviations which would seldom attract the
attention of others. The untrained examiner may not
identify many deviations, but for the most part those

that are identified will either be severe or will have

some particular quality that is disturbing (Elliott
1978) .

For example, in the 1977 National Health Interview
Survey involving a random sample of 41,000 households
throughout the United States, respondents (adult females)
were asked if anyone in their family presently stuttered,
stammered or had any other speech defect. The prevalence
rate of speech disorders estimated from this survey was
1.98% of males and 1.05% of females averaged across all
ages (National Center for Health Statistics 1981).

When trained listeners are used, however, estimates
are usually much higher. 1In 1982, Beitchman and
colleagues employed honors level university psychology
students and professional speech pathologists in a two-

stage screening of speech problems among children

14




P

Introduction

attending kindergarten in the Ottawa-Carleton region.
They reported a prevalence of articulation or language
impairments of 19.0% (Beitchman et al. 1986).

Hull and colleagues (1971) also used trained
listeners in a national survey in nine census divisions
across the United States. A total of 38,802 school-aged
children in grades kindergarten through 12 were sampled.
They reported the prevalence of moderate or severe speech
disorders to be 33.6%. However, "extreme" speech defects
were identified in 2.0% of these children. This estimate
closely corresponds to that provided by the National
Health Interview Survey. The comparability of these two
estimates supports the claim that untrained listeners are
more likely to recognize the most severe disorders.
Variations in sampling Frame: Large scale surveys
encounter sampling difficulties when estimating the
prevalence of communication disorders. 1Individuals who
live in institutions or special schools for the mentally
handicapped are often excluded from the sampling frame.

A large proportion of these individuals also have speech
disorders (Elliott 1978).

Age effect: Because the prevalence of speech disorders
decreases with age (Hull et al. 1971), overall prevalence
rates in the pediatric population may mask age-specific
differences.

The Prevalence of Individual Speech Disorders: In

addition to the prevalence surveys discussed above,
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Cantwell and Baker (1987a) and Beitchman and colleagues
(1989a) reported relative frequencies of distinct
subgroups of speech disorders. Cantwell and Baker
(1987a) selected subjects from incoming patients to a
large community speech and hearing clinic in the greater
Los Angeles area. Over a three year period, 600 children
were evaluated and included in the study. The mean age
of the group was 5 years 7 months. All children were
given a comprehensive speech and language evaluation that
included standardized testing and the analysis of a
spontaneous speech sample. Based on these results, the
children were divided into three groups: (1) those with
“pure speech disorders" (2) those with "speech and
language disorders" (3) and, those with "pure language
disorders." The children with “pure speech disorders"
had abnormal fluency, rate, or articulation but normal
language comprehension, expression and usage. Those with
"speech and language disorders" had difficulties in both
fluency, rate, or articulation, and language
(comprehension, expression or usage). Those with "pure
language disorders" had abnormal development in language
but normal fluency, rate and articulation. The relative
frequencies of these groups were as follows: 33.8% of the
sample had "pure speech disorders"; 58.7% had "speech and
language disorders"; and only 7.5% had "pure language
disorders."

In Beitchman and coworkers’ study (1989a), a cluster
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analysis was employed to classify speech disorders in a
randomly chosen sample of kindergarten-aged children from
the school population of Ottawa-Carleton. Based on
scores of a variety of standardized speech and language
tests, three groups of children with communication
disorders were identified. Approximately 54.9% had low
scores on articulation tests only; 24.4% had low scores
on both articulation and language tests; and 17.7% had
low scores on auditory comprehension (receptive language)
only.

Beitchman et al. suggested that their group of
children with poor articulation (54.9%) corresponded to
Cantwell and Baker’s group of "pure speech disorders"
(33.8%), and that their group of children with low
overall scores (27.4%) corresponded to Cantwell and
Baker’s group of "speech and language disorders" (58.7%).
If these groups from the two studies are the same, it is
not clear why the relative proportions of children
differed so remarkably. Variations in the age
distribution of the subjects, in the methods used to
measure communication disorders, or in the sample
selection procedures may explain these discrepancies. 1In
both studies, the majority of children had articulation
disorders with or without language disorders; the
percentages were 83.2% and 92.5% for Beitchman et al.

(1989a) and Cantwell and Baker (1987a), respectively.
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IV. Differences Between Communication Disorders and
Other Chronic Disorders

Empirical studies have established that all chronic
disorders have common elements, and thus a generic or
non-categorical approach to the investigation of the
psychosocial adjustment of these children is encouraged

(Pless and Perrin 1985). However, sensory disorders,

that is those involving speech, hearing or vision, may
result in psychological maladjustment that is greater
than that of chronic disorders without sensory impairment
(Pless and Perrin 1985). This increased maladjustment
for children with speech or hearing problems may be
better understood by comparing communication disorders
with other chronic disorders along a variety of
dimensions. Two such dimensions are the severity and
nature of the disorder.

Severity of Disorder: The clinical severity of
disorders varies between and within diagnostic
categories. Stein and colleagues recommend that for
comparisons across diagnostic categories, measures of
functional severity or impact of illness are most
appropriate (Stein et al. 1987).

Functional severity is the impact of the disorder on
an individual’s ability to perform age-appropriate
activities under a broad range of circumstances. 1In
children, it is often assessed by items such as days
missed from school, or inability to engage in physical

activities such as team sports. Unlike disorders such as

18



Introduction

cerebral palsy that typically have a significant impact
on mobility, however, communication disorders do not
restrict a child’s physical activities. Although
communication disorders may not lead to restrictions in
physical activity, they may render the child virtually
unintelligible. As a consequence they may have a more
serious impact on social or interpersonal activities than
conditions such as diabetes mellitus or arthritis.

Severity may also vary by the impact of the disease
on society or on the family. A disorder that leads to
high service utilization or large medical care costs may
be considered more severe than one that does not. Given
that most communication disorders, when treated, are
treated on an out-patient basis and frequent
hospitalizations are rarely required, it may be safe to
assume that the medical-care costs incurred are modest.

On the other hand, the severity of communication
disorders assessed in terms of their impact on the family
may be great. This may be the case, for instance, when a
child has a communication disorder that impedes normal
family verbal interaction. Such a child is unable to
easily make his or her needs or wants known, or the
parents are unable to have their instructions and
comments heard and understood. Additionally, treatment
for most communication disorders requires that frequent,
usually daily, exercises be carried out under the

supervision of a parent or an older sibling. In extreme
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cases, when the prognosis for the child acquiring
adequate verbal communication skills is bleak, it may be
recommended that the child use an alternative mode of
communication, such as sign language. This places yet
another burden on the family because they, too, must
learn to "sign" in order to communicate effectively with
the child.

Nature of the Disorder: The primary symptom of any
communication disorder is an impairment in the ability to
communicate feelings, thoughts, and emotions. Thus, such
disorders may have a greater impact on psychosocial
adjustment than a chronic condition for which the primary
symptom is dyspnea or joint pain.

The intent of this study is to take a noncategorical
approach to communication disorders. Children with
various diagnoses of communication disorders will
comprise the study group. The assumption of such an
approach is that children face common life experiences
and problems based on generic dimensions of their
condition rather than on idiosyncratic characteristics of
any specific disorder (Stein and Jessop 1982; Pless and
Perrin 1985; Pless and Pinkerton 1975). The similarities
between the distinct diagnostic categories of this
disorder will be emphasized to permit an examination of
the long-term consequences of these disorders on
maladjustment. This approach differs from the

perspective taken by speech pathologists, audiologists
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and other professionals working with children with
communication disorders who are trained to identify the
unique characteristics of each disorder to provide a
differential diagnosis. This is important for
specialized treatment and prognosis, but it may be
considerably less important when considering the impact
the communication disorder has on family functioning, and
the psychological and social adjustment of the child.

V. Development of the Present Research Questions

Two parallel concerns have led to the present
research questions. First, the need to identify
subgroups of children with chronic disorders who may be
at especially high risk for emotional and behavioral
problems has been emphasized by researchers of pediatric
chronic diseases (Jessop and Stein 1985; Lewis and Khaw
1982; Steinhausen, Schindler and Stephan 1983; Nolan and
Piess 1986).

Second, most speech-lanquage pathologists, myself
included, who have worked with children and adolescents
are aware of the frustrations faced by some of their
clients who are unable to communicate effectively. These
frustrations are seen in the child’s unwillingness or
inability to follow verbal instructions, extreme
stubbornness, withdrawn behavior, inability to separate
from parents, and tendencies to "act out" through
physical aggression. 1In a study completed in 1981, I

found that speech disordered children were slower to
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process language, including verbal instructions, and thus
may be perceived as being less compliant at home and at
school (Hobbs 1981). Sometimes the parents’ or the
speech pathologist’s concern regarding the child’s
behavior results in referrals to other professionals more

skilled in dealing with emotional and behavioral

problems. Although this may not be the case for the

majority with communication disorders, enough do appear
maladjusted to justify a study of the association between
communication dirorders and maladjustment during

childhood and early adulthood.
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LITERATURE REVIEW

The interest in the relationship between
communication disorders and psychopathology is not new.
In one of the earliest textbooks on speech problenms,
orton (1937) stated that difficulties in social behavior
could occur as secondary consequences of handicaps in
communication. In recent years, there has been a renewed
interest and reemphasis on relationships between
communication disorders and emotional and behavioral
problems, resulting in an energing body of research and
clinical literature (Prizant et al. 1990).

In a review of studies published since 1966,
several were found that provide evidence to support the
hypothesis that children with communication disorders are
at increased risk for emotional or behavioral disorders.
These studies vary in their objectives, research design,
outcome measures, analysis, and hence the degree of
certainty with which conclusions can be drawn. The

nature and severity of the communication disorder varies

across and sometimes within studies. However, distinct
diagnostic categories, such as stuttering or hearing
impairment, usually are examined separately.

Studies included in this review were identified

through a MEDLINE search of English language literaturel.

1The key words used in the search were as fol lows: communicative disorders
by (child development; affective disorders; affective symptoms; anxiety;
emotion; or any mental disorder). The search was restricted to English
publications,
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Additionally, references that were not retrieved
during this search but were found in key publications
(Silva 1987; Rutter and Lord 1987; Howlin and Rutter
1987; Beitchman 1986) were included. This review is not
intended to exhaust the existing literature but rather to
make clear the current state of the art - both
methodological and substantive -~ and to demonstrate how the

current study will contribute to a further understanding

of the issues.

Critical appraisal of the literature began by
reading the title or abstract, or both. This thesis
excludes communication disordered children who are part
of a special subgroup such as the mentally handicapped,
autistic or chronically physically disabled. Ti if the
title or abstract indicated that the study was primarily
concerned with such a subgroup it was omitted from the
review.

Review of literature can take several possi*':c forms
from a chronological narrative of ideas through a summary
of studies grouped by similarity of research design to a
formal meta-analysis (Spitzer 1991). In assessing the
contribution of each study to the determination of
increased risk of emotional and behavioral problems in
communication disordered children, design is of central
importance. Hence, the studies are evaluated in this
context. Cross-sectional and cohort studies will be

reviewed. For both these designs, studies with a control
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group are separated from those without a control group.

I. Cross-Sectional Studies

Most of the studies reviewed used cross-sectional or
prevalence designs and are restricted to clinical
populations. These studies are characterized by the fact
that information regarding the communication skills of
the child is ascertained at the same time as that
regarding his or her emotional or behavioral status.
Although these studies vary in the ways in which they
define and identify communication disorders, and in the
ways in which emotional and behavioral problems are
evaluated, three different approaches are found within
this category.

In the first, the case-series design, children
representative of those seen at speech or liearing clinics
are evaluated to determine the prevalence of emotional or
behavioral problems without reference to any comparison
group. In the second, children are also chosen from
clinic populations but a second group, free of
communication disorders, is selected for comparison or
reference. The trird is the traditional epidemiologic
survey. In it a sample of children is drawn from the
general population and the prevalence of communication
disorders and emotional and behavioral problems are
determined simultaneously.

A. Case-series

Summaries of the cross-sectional studies are found
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in Tables 1.1 and 1.2. Table 1.1 includes all the case-
series. Of the 10 studies listed, the four reported by
Baker and Cantwell involve children from the same clinic.

As the sample enlarged, Cantwell et al. published

periodic reports describing this population, and the

methodology and findings remained relatively consistent.
Thus in the discussion of these findings, the four
separate reports are counted as one, making a total of
nine case-series reports. These include only children
with speech, language, or hearing disorders. Five reports
focus on children with hearing impairment, while the
remainder are concerned with children with speech or
language disorders. Six studies have sample sizes of 100
or more, while three include fewer than 50 subjects.

The assessment of emotional and behavioral
adjustment in case-series studies is usually based on
assessments made by clinicians, or paper and pencil
measures administered to the child, parent, or teacher,
or some combination of these. No single outcome measure
predominates, and it is difficult, therefore, to compare
results between studies.

Cantwell and Baker (1987a) reported on 600 children
with communication disorders who presented to a community
speech and hearing clinic. The children fell into three
subgroups (as described in the introduction of this thesis
on pages 15 and 16): those with "pure speech disorders" ;

those with "speech and language disorders"; and, those
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Table 1.1 Case Series, Uncontrolled

Reference Disorder Sample Size Apge (yr) Outcome Mcasurcs Findings
Williams Hearing 51 5 - 14 Psychiatric assessment 33% had mild behavioural (1970)
impairment (X = 100 disturbance, 66% had more
severe behavioural disturbance
Bouyer Hearing 140 School- Lowenfeld's Mosaics No sigmificant differences
and Gilles impairment aged and teacher's ratings
(1972) a. moderate to for "ability to get on
severe with other children"
b. profound
Goldberg, Profound hearing 172 18 Psychiatric 73% emotionally maladjusted
Lobb and impairment assessment
Kroll
(1975)
Cantwell Speech and 100 2 -10 Psychiatric assess- 53% had at least one
et al. language X =5.6) ment psychiatric diagnosis
(1980) disorders

Modified Conners
Parent symptoms
questionnaire, Rutter
parent questionnaire




Table 1.1 Case Series, Uncontrolled (continued)

Reference

Age (yr)

Outcome Measures

Findings

Cantwell
et al.
(1981)

Baker and
Cantwell
(1982)

Scherer
(19813)

Shriberg
et al.

(1986)

Davis

et al.
(1986)

Disorder Sample Size
Speech and 200
language

disorders

Speech and 291
language

disorders

Hearing 40
impairment

Developmental 39

speech disorder

Sensorineural 45
hearing
impairment

2 - 14
(X = 4.4)

1.1-15.1
(X = 5.6)

2.5-3.7

1.1-9.7
(X=5.0)

5-18
(X=8.5)

-28-

Same as Cantwell

et al. (1980)

Same as Cantwell
et al. (1980)

Social and emotional
development rated
from observation and
parent interview

Psychosocial behav-

1our rated from video-

taped 1interaction

Child Behaviour
Checklist
{Achenbach?}

53% had at least one
pyschiatric diagnosis

29% of pure speech-disordered,
45% of speech and language
disordered, and 95% of pure
language disordered had
psychiatric diagnoses.

75% had abnormal social and
emotional development

15% had at least one
behaviour problem

50% expressed concern

about being accepted by
peers compared with 15.5% of
norrally hearing children,
hearing impaired had
cignificantly higher scores
than norms on scales of

aggression and somatization




Table 1.1 Case Series, Uncontrolled (continued)

Reference Disorder Sample Size Age (yr) Outcome Measures Findings

Cantwell and Speech and 600 (X=5.7) Same as Cantwell 31% of pure speech disordered
Baker language et al. (1980) had at least one psychiatrac
(1987a) disorders

disorder, 58% of speech and
language disordered had at
least one psychiatric disorder.
73% of pure language disordered
had at least psychiatric
disorder

-29-
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with “pure language disorders." The two subgroups
with language involvements had higher rates of
psychiatric and developmental disorders than those with
"pure speech" involvement. There were some differences
between the three groups on certain measures of social
class with the "pure speech disordered" group tending
towards higher socioeconomic status on all measures.

Cantwell and Baker suggest three reasons why
children with language involvement may be at greater risk
than children with only speech involvement. Firstly,
children with language involvement are more likely to
develop learning problems and learning problems are
themselves a risk factor for psychiatric disorders.
Secondly, the authors postulate that one could
hypothesize that children with language disorders are
more likely than children with "pure speech disorders" to
have subtle defects in central nervous system functioning
that are associated with psychiatric disorders in
general. Thirdly, children with language disorders may
have poorer peer relations than children with “pure
speech disorders," and this may lead to psychopathology.
Cantvell and Baker (1987a) state that these three
hypotheses '"require rigorous testing before they can be
considered to be established."

In summary, the evidence from the case-series allows
only modest inferences about the relationship between
communication disorders and emotional and behavioral

problems. No internal reference group exists in the
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studies making it difficult to establish that children
with communication disorders have more problems than

children who are free of such disorders. For the

majority of the studies, the prevalences of maladjustment

are much higher than what may be expected in the general

population. However, communication disordered children

seen at a clinic or enrolled in a special school may have

other risk factors for maladjustment that may partially
account for the incrsased rates of maladjustment.

Without a control group that is similar in all other
respects, it is not possible to determine what proportion
of maladjustment is due to the communication disorder and
what proportion is due to other risk factors.
Additionally, case-series do not permit statements about
causality; this design precludes concluding that the
emotional or behavioral problem is a consequence of the
communication disorder. It may be that the causal
direction is reversed. The communication disorder may
have been caused by the emotional or behavioral problem.
Or, both may have a common cause. Reverse causality is

not plausible for some communication disorders, such as

sensorineural hearing loss, but reverse and common
causality are possible for some speech disorders.
B. Comparison studies

Two types of studies include comparison groups:
matched and unmatched designs. In both, an attempt is

{' made to compare the frequency of emotional and behavioral
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problems between those with a communication disorder and
a referent, or control group. Table 1.2 summarizes 14
observational studies in which a control group is
included and assessed in the same manner as that of the
communication disordered group. Eight reports focus on
disorders of hearing only, while the remainder include
disorders of articulation or language.

Control selection and the extent of matching varies
between studies. Age, sex, and socio-economic status are
most frequently used for matching but this was done in
less than half of the studies. In comparison studies,
the measures used to assess emotional disturbances again
vary widely. Most use paper and pencil tests, usually
comprising behavioral inventories (such as the Achenbach
Child Behavior Checklist; Achenbach and Edelbrock 1983).

Evidence from twelve of these studies supports the
general hypothesis that children with communication
disorders have more emotional and behavioral problenms
than healthy children, and four of these stand out.
These provide the most convincing evidence that children
with communication disorders are at increased risk of
emotional and behavioral problems. The first is that of
Meadow and Schlesinger (1971) involving a group of 516
hearing-impaired children from a community clinic
compared with children from the general population
included in a Mental Health Survey of Los Angeles County.

A behavior questionnaire completed by a teacher and
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Table 1.2 Case-Series with comparison groups

Reference Disorder Cases Controls Age (yr) Control Selection Outcome Measures Findings

McHale Stutter 98 48 7.6-15.0 Random sample Vineland Social Stuttering boys had lower

(1967) enuresis, (X=11.8) from two junior Maturity Scale score on dominance and harm
school- and three senior compared with controls, but
phobia schools higher scores on abasement,

acquisition and exposition

Meadow Hearing 516 532,567 School- Children included Behaviour 30% of cases had behavioral

and Impairment aged in Mental Health questionnaire problems compared with 10%

Schlesinger Survey of Los {teacher, of control

(1971) Angeles County counsellor)

Okasha Stutter 79 80 6-12 Matched on age, Junior EPI Cases vere more introverted

et al. sex test than controls, no difference

(1974) on neuroticism scale

Freeman Hearing 120 120 5-15 Matched on age, Modified Rutter On combined scores: 22,6%

et al. Impaired seX and residen- Parent and Tea- of cases had behavioral

(1975) tial area cher Scales problems. No data are present-

ed on controls.

Simonds Cleft 1lip 40 40 6-18 Matched on occu- Psychiatric No significant differencec

and or palate (X=11.7) pational and econ- assessment, in number of psychiatric

Heimburger omic status of Behavorial - diagnoses

(1978)

parents

-33-
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Table 1.2 Case-Series with comparison groups (continued)

Reference Disorder Cases Controls Age (yr) Control Selection Outcome Measures Findings

Lindholm Speech 106 2991 5-14 Not documented Quay's Behaviour Controls had fewer behavioral

and disorders Problem Checklist disturbances in areas of

Touliatos personality problems,

(1979) inadequacy, immaturity, and
psychotic signs, no differ-
ences on conduct problems and
delinquency

Fundudis Hearing 59 102 7-10 Matched on age, Behaviour S-ale Cases less deviant than

et al, impaired (8.3) sex and postal (parents), Rutter controls based on parents

(1979) distract Teacher Scale reports; 547 of profoundly
deaf, 28% of partially hearing
and 18% of controls had
deviant behaviour based on
teachers' reports.

Cantwell Speech. 250 250 X=6.1 Randomly chosen Psychiatric ass- No differences except

and and referrals from children essment, Behav- language delayed had more

Baker language to a psy- without language 10r rating scale autistic-like symptoms

(1980) disorders chiatric delay referred (parent, teacher)

clinic for psychiatric
evaluation

Shorkey Blind or 41 160 School- Stratified sample Rational behav- No significant differences

and deaf 27 aged controllaing for lour 1nventory

Saski grade and school {Shorkey and

(1981)

program

-34=
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Table 1.2 Case-Series with comparison groups (continued)

Reference

Disorder

Cases Controls Age (yr) Control Selection

Outcome Measures

Findings

Silva
et al.
(1982)

Silva
et al.
(1984)

Klansek-
Kyllo and
Rose
(1985)

Culbertson
and Gilbert
(1986)

Beitchman
et al.
(1986)
controls

Prior
et al.
(1988)

Bilateral 47
otitis

media

Speech 55
disorders
Hearing 25
impairment

Unilateral 25
sensorineural
hearing loss

Speech and 142
language
disorders

Hearing 26
impaired

355

815

25

25

142

26

5
(X=5.0)

7.0

405-16 '0
(X=10.0)

6-13

2.8—5.4

Normals from Dune-
din study matched
on age

Normals from
Dunedin study
matched on IQ

Not documented

Matched on sex,
age, socio-eco-
nonic status

Matched for age,
sex, classyoom
or school

Matched on age,
sex and socio-
economics

-35-

Modified Rutter
Parent scale,
Behavior rated
by psychometrast

Modified Rutter
Parent and Tea-
cher Scale

Scales of Inde-
pendent Behavior
(Brunaninks)

Behavior rating
scale (teachers)

Child Behavior
Checklist
Achenback),
teacher rating
scale (Conners),
psychiatric
assessment

Preschool Behav-
ior Question-
naire (teacher
and parents)

Significantly more btehavioral
problems in cases compared
with controls

Cases with low IQ had more
problems than cases with
normal IQ and controls

No significant differences
except that cases scored
lower on social and
communication skills

Cases had more behavioral
problems than controls

48.7% had at least one
psychiatric diagnosis compared
with 11.9% of rating scale

No significant difference
between cases and controls
based on mothers' reports;
cases greater problems than
controls based on teachers'
reports
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counselor was used to establish the presence of a
behavioral problem. Thirty percent of the cases compared
with 10% of the controls had behavioral problems.

The second is that by Beitchman and colleagques
(1986) . This study involved 142 kindergarten-aged
children with speech and language disorders matched on
age and sex with 142 children from the same classroom or
school. In addition to the Child Behavior Checklist
(Achenbach and Edelbrock 1983) completed by parents, a
teacher rating scale (Conners 1969), and a psychiatric
evaluation, were also used. According to parents, 32.1%
of speech impaired children had behavioral problems
compared to 22.1% of controls; teachers reported that
54.8% of speech impaired children had behavioral problems
compared to 37.2% of controls. Almost 49.0% of the cases
had at least one psychiatric diagnosis based on a
psychiatric evaluation compared with 11.9% of the
controls.

The prevalence of maladjustment in the Meadow and
Schlesinger study, including children from a wider age
range, is less than that in the Beitchman study,
including only kindergarten children. The results from
the remaining 13 studies reported in Table 1.2, however,
do not provide sufficient evidence to conclude that the
prevalence of maladjustment in children with
communication disorders is age dependent. Inferences
based on specific ages may not be derived from the

studies presented in Table 1.2 because, with the
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exception of the study by Silva et. al (1982) and
Beitchman et al. (1986), data are collapsed across age
sirata.

Additional reports by Beitchman and colleagues
(1989a; 1989b) suggest that there is an association between
the type of communication disorder and the prevalence of
psychiatric disorders. From the results of the study
reported in Table 1.2, Beitchman et al. found distinct
diagnostic categories of children; they are described in
the introduction of this thesis on pages 16 and 17.
Approximately 77% of children with articulation and
language problems had DSM-III diagnoses compared to 33%
of children with articulation problems only, and 38% of
children with auditory comprehension problems only. Ten
percent of controls had a similar diagnosis. Attention
deficit disorder with hyperactivity was the most frequent
psychiatric diagnosis in those with articulation and
language problems, and in those with auditory
comprehension problems only. For those with articulation
problems only, the most frequent diagnosis was an
emotional disorder.

In addition to psychiatrists’ diagnoses, parents and
teachers also assessed behavior. Parental and teachers’
reports consistently identified children with problems in
articulation and language as being more maladjusted than
controls. This same consistency was not observed for

either of the other two communication disordered groups.
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I The third noteworthy study was that by Silva and
colleagues (1984). They reported on the cohort of
children included in the Dunedin Multidisciplinary child
Development Study. This cohort consisted of 1,037
children drawn from all surviving metropolitan infants
who were born at the only maternity hospital in Dunedin,
New Zealand, between the 1st of April 1972 and the 31st
of March 1973. Cross-sectional data when the children
were age 7 years were available on 872 of the original
cohort. On the basis of an articulation checklist of 6
isolated phonemes and 14 groups of sounds completed at
age 7, 55 children were identified as having delayed or
deviant speech. This disordered group was stratified
according to IQ scores derived from the Wechsler

Intelligence Scale for Children (Wechsler 1974).

According to scores from the Rutter Parent’s Scale
(Rutter, Tizard <nd Whitmore 1970) completed by parents,
children with delayed speech and low IQ had significantly
higher mean scores, indicating more behavior problems,
than either those with delayed speech and normal IQs or
controls. The mean for children with delayed speech and

normal IQs was not significantly different from that of

G ERVTRS

controls. However, based on teachers’ scores, children

with delayed speech with either low IQs or normal IQs had

significantly higher scores than controls. Thus, speech
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delay with a normal IQ was not associated with a

b significant increase in parent reported problems but was
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associated with a significant increase in teacher
identified reports (Silva et al. 1984).

In the fourth study, Fundudis and co-workers (1979)
reported on 59 hearing impaired children who were
ascertained from medical and educational services in
Newcastle, England, and included in a cross-sectional
study. The control group was the same as that used for
the "residually speech retarded." As with the previous
study, diagnostic assessments were undertaken, and five
children were identified who could be considered
"pathologically deviant." They were excluded from the
analysis. The remainder of the group included 33
children who were profoundly deaf and 21 who were
partially hearing impaired.

Based on the scores from the Rutter Teacher’s Scale
(Rutter, Tizard and Whitmore 1970), 28% of the partially
hearing impaired and 54% of the profoundly deaf had
behavioral problems compared to 18% of the controls.
From interviews with the mothers, the hearing impaired
children received lower scores, indicating less deviant
behavior, than the controls. This difference was
significantly lower only for the profoundly deaf
children. The authors suggest three explanations to
account for the disparity between parent..- and teachers’
reports. First, the behavior may be situation specific
and reveal itself only in school; second, the parents may

be unaware that the behavior is deviant; third, it may
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reflect the lack of contact these parents have with their
children who, for the most part, are in residential
schools.

In summary, the studies presented in Table 1.2
provide some evidence of an increased prevalence of
emotional and behavioral problems in children with
communication disorders when compared to children who do
not have a communication disorder if it is assumed that
these groups are similar in all other respects. The
existence and magnitude of the association is dependent
on the nature and severity of the disorder, and the
informant assessing the behavior. As with the studies
presented in Table 1.1, the cross-sectional design does
not permit statements regarding causality to be made with
any confidence.

II. Cohort Studies

Tables 1.3 and 1.4 summarize the results of 16
prospective studies. These studies are similar to
concurrent cohort studies in that information is sought
from the same study subjects at multiple intervals of
time. However, unlike conventional cohort studies, the
study subjects did not need to be free of disease at the
outset of the study making it sometimes difficult to
interpret the nature of the causal relationship between
communication disorders and emotional and behavioral
problems. The size of the samples in the studies

included in Table 1.3 and 1.4 vary from 11 in the case-
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Table 1.3 Case-series with follow-up

poa

Reference Disorder Sample Size Age(yr) Length of Follow-up Outcome Measure Findings
Griffiths Speech 49 Initial: = 1.1-7.1 yrs. Teacher and parent 39% of cases with normal
(1969) disorders Fainal: 7.5-16.8 behavior rating intelligence were maladjusted:
scale 52.4% of cases with "sub-
normal intelli-gence were
malad justed

Garvey and Speech 53 Initial: = School reports Persistent behavior problems
Gordon disorders Final: 4-14 School reports noted - no quantitative
(1973) details
Patrie Language 11 Initial: 4-6 18 months Bristol Social Initially: 7 cases were
(1975) disorders Final: 18 mos Ad justment Guide maladjusted; 18 months

older than later no cases were

initial maladjusted
King Speech 50 Initial:3.0-5.11 15 vyears Mail guestion- Problems in social and inter-
et al. disorders Final: 13.0-20.5 naire (parents) personal relationships report-
(1982) ed by families of 4 cases
Aram Language 14 Initial:3.5-6.11 10 years Child Behavior Cases had more problems 1n
et al. disorder Final: 13.3-16.1 Checklist (Achen- 1nternalizing and externaliz-
(1984%) bach: parent) ing traits
Paul and Language 18 Initial:2.3-19.0 Varied X = Conners Parent 55% of cases were hyperactive;
Cohen disorder Final: 7.1-22.4 6.9 years Questionnaire 0% had conduct problems; 10%
(1984)
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had psychosomatic complaints;
20% were anxious
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Table 1.3 Case-series with follow-up (continued®
Reference Disorder Sample Size Age(yr) Length of Follow-up Outcome Measure Findings
Baker and Speech or Sample from 100 Time 1: 2-15.9 Behavior rating Prevalence of psychiatric
Cantwell language community Time 2: 6-20.0 scale (Rutter; diagnoses
(1987) disorders speech and teacher and Time 1 - 447
hearing clinic parent), Psvchia- Time 2 - 60%

{no controls)

tric assessment

Not documented in article




pisa

Literature Review

series follow-up study of Petrie (1975), to more than
14,000 in the British National Chilcd Development Study.
As with the other study designs, most outcome measures
involve parent and teacher rating scales.

A. Case-series with longitudinal information

The studies presented in Table 1.3 are case-series
with follow-up information. These studies were difficult
to classify. They are similar to the case-series studies
reported in Table 1.1 in that no comparison group was
included but because they provided longitudinal
information they are classified as cohort studies. Two
studies from Table 1.3 will be discussed in detail.

In an important study conducted by Baker and
Cantwell (1987), 300 "speech/language" disordered
children were examined four to five years after their
initial presentation at a community speech and hearing
clinic. The subjects wvere idrawn from a cohort of 600
children seen at the clinic. 1Initially, the mean age of
the children was 5.7 years with a range of 2.0 to 15.9
years. Letters were sent to the first 500 cases.
Information from the first 300 respondents was reported
on by Baker and Cantwell in 1987. The cases that were
followed differed in terms of family structure and
psychosocial factors when compared to those who were not
followed (there were more broken homes, lower social
class status, more changes in residence, and more
parental mental illness in the "not followed" group).

Linguistic and psychiatric assessments, and acadenmic
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achievement and intellectual testing, were completed.
The linguistic assessment used both spontaneous speech
samples and standardized tests. As previously mentioned
in the discussion of the cross-sectional results, three
groups of children were identified: those with "pure
speech disorders"; those with "speech and language
disorders"; and, those with "language disorders."

The majority of the children in the sample,
approximately 85%, had received at least 4 months of
speech or language therapy. At follow-up, the percentage
of children with problems in articulation, rate or
fluency had decreased from 93% to 66%. There was no
change in the percentage of children with language
comprehension difficulties. The percentage of children
with expressive language disorders had decreased from 57%
to 54% (a nonsignificant difference). The percentage of
children with auditory processing problems had increased
from 30% to 60%; the percentage of children with language
usage problems had increased from 6% to 22%. (The
authors suggest that this is not a "real" increase but
rather an increase in the ability to detect these
disorders in older children).

The psychiatric assessment at follow-up included
interviews with the parents and the children as well as
parent and teacher rating scales. At baseline, 44% of
the children were found to have some DSM-III (American

Psychiatric Association 1980) axis I psychiatric disorder
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compared with 60% five years later. The authors note,
however, that some of this increase in prevalence of
psychiatric disorders is probably a result of the
increased age of the children.

Of the children who developed a psychiatric
"illness," 60% had "speech and language disorders," 39%
had "pure speech disorders" and 1% had a "pure language
disorder." These prevalences are similar to the
prevalences of the communication disorders in the entire
sample.

A multivariate logistic regression analysis of the
initially "well" group using presence or absence of
psychiatric "illness" at follow-up as the outcome was
used to determine variables that were predictive of this
outcome. The variables that were significant
determinants of the development of psychiatric "illness"
were the presence of a learning disorder at follow-up,
the presence of psychosocial stressors at follow-up, and
the presence of an initial language disorder.

The work by Cantwell and Baker is a major
contribution to the study of the association between
speech disorders and emotional and behavioral problems.
Their precise measurements of both communication
disorders and psychiatric disorders is exemplary. As
noted by Beitchman et al. (1986), however, a major
limitation of their work is that that their sample is

taken from a speech and hearing clinic. As such, the
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results of their studies cannot be generalized to the
population at large. A second limitation, as noted by
Cantwell and Baker themselves (1987b p. 550), is their
lack of a control group. Because of this, it is not
possible to compare the relative effects of individual
risk factors separately from the communication disorder.
For example, the increase in the prevalence of
psychiatric problems may be due to the communication
disorder but it also may be due to psychosocial
stressors., Without a a comparison group, however, it is
not possible to determine how much of the increase is the
result of psychosocial stressors versus that due to the
communication disorder per se.

Griffiths reported on 49 children who had attended a
special school for children with defective speech for an
average of 20 months. All the children were initially
referred to the school because of "severely delayed or
defective speech development." Based on their speech and
language abilities, the subjects were placed in 1 of 6
strata. The two strata containing the largest numbers
were the one for children with delayed or abnormal
language development and defective articulation (n=22),
and the one for those with severely defective
articulation with normal or near normal language
development (n=10; including 7 with motor difficulties).
In children with normal intelligence, 6 of the 8 children

with severely defective articulation but normal or near
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normal language development were considered by parents or
teachers to be emotionally maladjusted compared to 3 of
the 11 in the group with delayed or abnormal language
development and defective articulation.

The first group may be compared to Cantwell and
Baker’s "pure speech disordered" group. If so the two
studies are somewhat contradictory. It may be that the
articulation group in Griffiths’ study had more problems
due to concomitant motor disorders. The numbers for
Griffiths’ study are small and caution must be exercised
when comparing these results to those of other studies.

In this study, evidence was found to indicate that
speech or language disordered children who also were
mentally handicapped were more likely to have emotional or
behavioral problems than speech or language disordered
children of normal intelligence. Specifically, 52.4% of
the former group had problems in emotional adjustment
compared to 39.0% of the latter group.

B. Cohort studies with control groups

The studies in Table 1.4 include control groups. The
prevalence of maladjustment in the communication
disordered group at follow-up was compared to that of the
control group. However, most of these studies did not
control for maladjustment at baseline making it
impossible to distinguish between new problems that
developed and previous problems that persisted.

Thus, the temporal relationship between communication
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Table 1.4: Cohort Studies

Reference Disorder Cohort Sample Sample Age (yr.) Outcome Measure Findings
Size Size
Cohort Disorder
Sheridan Speech National 14,778 204 7 Bristol Social 47.5% of speech disorder-
(1973)) disorder Child Adjustment Guide ed were maladjusted com-
Development {teachers) pared with 13.5% of
Study (1958) healthy
Peckham Hearing National 14,775 213 7 Bristol Social 30.2% of severe unilat-
et al. impairment Child Ad justment Guide eral group were malad-
(1972) Development (teachers) justed compared with
Study (1958) 13.0% of healthy, 30% of
severe bilateral group
were maladjusted compared
with 13.0% af healthy
Sheridan Speech National 14,778 124 11 Bristol Social 30% of speech disorders
and Peckham disorders Child Develop- Ad justment Guide were maladjusted compared
{1975) ment Study

(1958)

—48—

(teachers)

to 10% of controls




Table 1.4: Cohort Studies (continued)

Reference Disorder Cohort Sample Sample Age (yr.) Outcome Measure Findings
Size Size
Cohort Disorder

Fundudis Speech Newcastle, 3,300 102 7 Behavior rating Based on mothers' reports

et al. disorders England scales (Rutter; speech disordered child-

(1979) birth cohort teacher and ren were not more malad-
Justed than the healthy:
based on teachers'
reports 54.0% of "patho-
logically speech
retarded”" were malad)us-
ted compared to 36.1% of
"residually speech
retarded" and 24.0% of
healthy

Klackenberg Speech Children recruited 55 49 3 -20 Structured annual No clear findangs

(1980) disorder randomly at birth interviews (parents)

Richman Language Waltham Forest, 828 22 8 Behavior rating Based on mothers' reports

et al. disorder England, random scales (Rutter, 48% of language disorder-

(1982) sample of 3 yr,

olds

-49-

teacher and parent)

ed were maladjusted
compared to 24% of

health based on teachers'
reports; 45% of cases

were maladjusted compared
to 48% of the healthy



Table 1.4: Cohort Studies (continued)

Reference Disorder Cohort Sample Sample Age (yr.) Outcome Measure Findings
Size Size
Cohort Disorder
Heller Cleft lip Clanical 140 h - 13 Child Behavior Persistence or development
et al, or palate, population Checklist (Achen- of malad justment over one
(1985) heart disease, bach), Children's vyear: 12.2% cleft palate,
hearing self-report, 24,0% heart disease, 28.6%
impairment Psychiatric rat- hearing i1mpairment
ing scale
Lernex Speech or Children from Not gziven 3 - 16 Psychiatric Those with speech or
et al. language U. of Washing- assessment language problems had
(1985) disorder ton pre-school at least twice the rask
1965-1975 of developing psvchiatric
disorders than healthy
Silva Bilateral Sample of 3,5.7, Behavior rating Children with bilateral
et al. otitis children born 9, 11 scales (Rutter; otitis media had more
(1986) media with  1n Dunedin teacher and teacher-reported behav-
effusion during one parent) 1oral problems at all ages

week in 1973

compared with healthy;
those with bilateral
otit1s media had more
parent-reported behavigral
probiems at age 5 and 7
compared with healthy
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disorders and maladjustment is blurred, and causal

inferences remain tentative.

Sheridan’s (1973) report shows that 47.5% of
children with speech disorders were maladjusted compared
with 13.5% of controls. A study by Peckham and
colleagues (1972) reports on a sample of children with
severe bilateral or unilateral hearing impairments.
About 30% of these children were maladjusted compared to
13% of the controls. Perhaps the most important finding
from the National Child Development Study cohort is that
as the degree of hearing impairment increases, the risk
of emotional and behavioral problems rises. While
children with moderate bilateral hearing impairment were
not at significantly greater risk for social
maladjustment, those with severe unilateral or bilateral
hearing impairment had a prevalence of maladjustment more
than twice that of the children with normal hearing.

Sheridan and Peckham (1975) described 124 1ll1-year-
old children included in the National Child Development
Study who were reported to show marked speech defects but
normal hearing at age 7. At age 11, 69 of the 124
children had residual speech problems and the 55
remaining children had achieved satisfactory speech.
Based on the results of the Bristol Social Adjustment
Guide at age 11, four times as many children with
residual speech problems at age 11 were considered to be

maladjusted compared to controls. Similarly, three times
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as many children with satisfactory speech by age 11 were
maladjusted. The authors note, but do not provide
quantitative information, that in "several instances" the
children with residual speech problems had associated
pediatric disorders such as diabetes and congenital heart
defects. No attempt was made to control for behavior

problems at age 7, and thus no distinction may be made

between the development and persistence of behavioral
problems. Also, only crude prevalence rates were
provided making it impossible to assess confounding or
effect modification.

Unfortunately, the 1958 British Cohort Study failed
to analyze the data so as to control for potential
confounders or to make optimal use of the longitudinal
nature of the data.

Fundudis, Kolvin and Garside (1979) studied 3,300
children included in a birth cohort from Newcastle upon
Tyne, England. Information was obtained at age 3 and
again at about age 7. Initially, 102 (4%) children were
"speech retarded" in that they were not using "three or
more words strung together to make some sort of sense by
the age of 36 months" (p.3). The "“speech retarded group"
was classified as "pathologically deviant" or "residually
speech retesded" based on information obtained at age 7.
Of the 18 children who were "pathologically deviant,"
seven were intellectually handicapped alone; five had

cerebral palsy; two were autistic; two were electively
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mutel; one was severely dysphasic; and, one was

dysarthric and had a cleft palate.

At follow-up, parents, teachers and psychologists

reported on the behavior of the children. According to

parents’ assessments, there were no differences between
groups on global measures of behavioral deviance. From

scores derived from the Rutter Teacher’s Scale, 54% of

the "pathologically speech retarded" group were
behaviorally deviant compared to 36.1% of those with
"residual speech retardation," and 24% of the controls.
About 94% of the "pathologically speech retarded" were
reported by a psychologist to have a psychiatric disorder
compared to 29% of those with "residual speech
retardation" and 24% of the controls.

The Newcastle study has made a valuable contribution
in several ways. It provides longitudinal information on
children with speech disorders from the general
population. Assessment of behavior at follow-up was
sought from three sources increasing the concurrent
validity of the findings. Children with concomitant
physical or cognitive defects were analyzed separately or
excluded from the analysis, reducing the likelihood of

confounding due to these factors and providing evidence

! Elective mutism is defined in DSM-11IR as the continuous refusal to talk in

one or more major socral situations, including at school, with the sbility to
comprehend spoken language and to speak, and not due to another mental or physical
disorder. Also sometimes called "selective mutism" (DSM-11IR American Psychiatric
Association 1987).
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that children with concomitant physical disorders were
most at risk. One limitation of the study is that the
controls were matched for gender, age and locality,

but were not individually matched for the full range of
social factors that may confound or modify the
association between communication disorders and
maladjustment. It is for this reason that the authors
caution, "our attempts to control for social class
factors were only partially successful; such factors,
therefore, cannot be totally discounted when interpreting
our various findings" (p. 39 Fundudis, Kolvin and Garside
1979). Additionally, no effort was made either in the
design or the analysis to control for maladjustment at
age 3. Thus, it is impossible to distinguish the
proportion of children in either the index or control
group who developed new problems in behavior from those
who had persistent problenms.

During a twelve month period in 1969-1970, a
randomly chosen cohort of 828 3-year-old children living
in an Outer London borough, Waltham Forest, was
assembled. The initial study objective was to determine
the prevalence of behavioral problems during the
preschool years, and to determine if these problems were
predictive of similar difficulties at 8 years (Richman,
Stevenson and Graham 1982). The association between
behavior problems at age 3 and other factors such as the

language development of the child, material deprivation,
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disturbed family relationships, and maternal depression

was also assessed.

The mothers of all the children were interviewed at
home within 1 month of the child’s third birthday. At
this time, three measures of languace development were
used corresponding to passive or receptive vocabulary
(single word recognition task), expressive vocabulary
(single word naming task), and language structure
(syntactic complexity). Behavior problems were measured
using a semi-structured interview (Behavior Screening
Questionnaire) and a behavior checklist consisting of 12
items of behavior rated on the basis of mothers’ reports.

Children of immigrant status were excluded from the
analysis. At age 3, 101 (14.3%) of the 705 non-immigrant
children in the cohort were identified as showing a
significant behavior disturbance using reports from the
Behavior Screening Questionnaire (Richman and Graham
1971) . 0f these 101 children, 14% used only single word
utterances, 19.8% were not speaking in four syllable
sentences, and 37.6% had articulation problems. The
corresponding percentages in the group without behavior
problems were 5.1%, 10.3% and 21.5%, respectively.

Language disorders were also studied. Defining
language delay as expressive language six months behind
chronological age, 22 children were identified. When the
child’s mental age was taken into account, only four

children had language delay with "general retardation"
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(Richman, Stevenson and Graham 1982). Of the 22 children

with expressive language delay, 13 (59.1%) had behavior

problems compared to 14.3% in the general population. Of

the four children with expressive language delay not
associated with "general retardation," three had behavior
problems. The numbers here are small, and thus caution
has to be used when interpreting the results.

Five years later, 535 of the initial sample were
traced. The attrition rate between age 3 and age 8 in
the total sample was about 35%. However, the authors state
that the representativeness of those who were traced was
satisfactory (Richman, Stevenson and Graham 1982). Some
subgroups from the original cohort, including those with
expressive language delay at age 3, were studied more
intensively at follow-up than others.

The Rutter Teacher’s and Parent’s Scales were
completed at age 7. A control group of 22 children from
the same cohort was matched with the language delayed
group on measures of behavioral problems at age 3. At
age 7, approximately 36% of the children in the language
delayed group had full-scale IQs below 85 compared to 4%
of the control. (Approximately, 27% had a performance IQ
below 85 compared to 4% of the controls). At age 7,
based on the parents’ assessments, 48% of language
delayed children had behavioral problems compared to 24%
of the controls. 1In contrast, based on the teachers’

assessments of maladjustment, 45% of children with
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language delay had behavioral problems compared to 48% of

the controls (Stevenson 1984).

The study by Richman, Stevenson and Graham (1982) is
one of the few studies to control for maladjustment at
baseline. The children are randomly chosen from the
general population and extensive assessments of
communication skills are made at baseline.

Unfortunately, from the aggregate presentation of their
data, it is not possible to distinguish the proportion of
children who developed new behavioral problems between
ages 3 and 8 from those who persisted in having existing
problems. Thus, causal inferences are ambiguous at best.
III. Summary of Literature

A. Prevalence

Of the 40 studies cited, 23 included a control
group; of these, 9 studies provided the proportions of
children maladjusted and thus prevalence rate ratios
could be computed. The prevalence rate ratios for each
of these studies are shown in Table 1.5. They ranged from
0.9 to 7.7. Caution must be used when interpreting these
results because 13 studies that used measures of effect
other than proportions or that had inadequate information
to compute prevalence rate ratios were excluded. For
example, the study by Lindholm and Touliatos (1979)
reported differences in means and was excluded. In order
to compare studies using different effect indicators, a

formal meta-analysis would be required (Rosenthal 1984).
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TABLE 1.5: Prevalence rate ratios (PRR) from studies cited
in Tables 1.2 and 1.4 according to communication disorder
and informant assessing emotional and behavioral status

Reference Disorder Informant PRR
Meadow and Hearing impaired Teacher 3.0
Schlesinger
(1971)
Peckham et Hearing impaired Teachers 2.3
al. (1972)
Sheridan Speech disorders Teachers 3.5
(1973)
Sheridan, Speech disorders Teachers 3.0
and Peckham
(1975)
Fundudis, Partially hearing Parents 0.9
Kolvin Profoundly deaf Parents 0.9
and Garside Partially hearing Teachers 1.6
(1979) Profoundly deaf Teachers 3.0
Fundudis, Pathologically speech  Teachers 2.3
Kolvin and retarded
Garside Residually speech Teachers 1.5
(1979) retarded
Pathologically speech Parents 3.9
retarded
Residually speech Parents 1.2
retarded
Richman, Language disorders Parents 2.0
Stevenson Teachers 0.9%
and Graham Teachers 2.0
(1982)
Beitchman Speech disorders Parent 1.5
et al. Teacher 1.5
(1986) Psychiatrist 4.1

Table 1.5 is continued
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Reference Disorder Informant PRR
Beitchman Articulation and Psychiatrist 7.7
et al. lanquage disorders
(1989Db) Articulation Psychiatrist 3.3
disorders
Auditory Psychiatrist 3.8
comprehension
problem

*This study had two reference groups for the teachers’ assessments of maladjustment.
The first PRR 1s calculated using the control group matched on baseline maladjustment
as the reference group; the second PRR is calculated using the total sample free of

language disorders as the reference group.
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This procedure, although very valuable, is beyond the
scope of this thesis.

It may be concluded that of the 23 studies reported
in Tables 1.2 and 1.4, children with communication
disorders were more maladjusted than controls in 11
studies. 1In the remaining 12 studies, the increased
prevalence was only evident for particular behaviors, or
was only reported by some of the informants. Thus there
is some evidence to conclude that children with
communication disorders have more emotional and
behavioral problems during early and middle childhood
than children without such problems.

Variations in the magnitude of the effect across and
within studies has been attributed to the severity of the
problem (Fundudis, Kolvin and Garside 1979; Peckham,
Sheridan and Butler 1972); the existence of associated
physical or cognitive problems (Griffiths 1969; Sheridan
and Peckham 1975; Fundudis, Kolvin and Garside 1979;
Silva et al. 1984); the nature of the communication
disorder (Cantwell and Baker 1987a; Beitchman 1989b); and
the informant assessing the behavior (Prior et al. 1988;
Richman, Stevenson and Graham 1982; Griffiths 1969;
Beitchman et al. 1986; Fundudis, Kolvin and Garside
1979).

The only published study that compared children with
communication disorders to children with other chronic

disorders was that of Heller et al. (1985). In this
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study, children with hearing impairment were more likely
to have emotional and behavioral problems than either
those with cleft palate or those with heart disease
(28.6%, 12.2% and 24.0%, respectively). From an
extensive review of the literature, the prevalence rate
ratios of maladjustment in children with chronic physical
disorders using healthy groups as a reference have ranged
from less than or equal to 1 to 10.9 (Nolan and Pless
1986). Because of differences in sample selection,
design and analysis, it is difficult to compare
prevalence rates of maladjustment among communication
disordered children to those among children with other
chronic disorders. A study that compares children from
the same population using similar measures of health
status and behavior is required to determine if those
with communication disorders are at a greater risk than
those with other chronic disorders.
B. Causal mechanisms

Unfortunately, due to the limited number of
prospective studies that controlled for baseline measures
of maladjustment and the inherent weaknesses in other
study designs, the temporal direction of the relationship
is not clear.

The relationship may take different forms. Rutter and
Lord (1987) summarized four of the varied patterns of
association between psychiatric disorders and speech

disorders. First, a psychiatric disorder may "cause" a
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communication problem. Elective mutism and some cases of

stuttering in early childhood are examples of this. The

electively mute child has the ability to communicate, but

for social or emotional reasons does not use this ability

normally.

Second, a primary communication disorder may "cause"

a secondary psychiatric disorder. This pattern is most
pertinent to the purposes of this thesis, and will be
discussed in greater detail below. Third, the
association between the communication disorder and the
psychiatric disorder may not be causal. Rather, both may

result from the same underlying problem through a

similar causal pathway. For example, an autistic child
may have problems in both communication and behavior, and
although the precise nature of the underlying problem is
not known, it is assumed to involve a cognitive-
developmental deficit (Rutter 1983). Beitchman (1985)
suggests that neurodevelopmental immaturity is an
important risk factor for problems in a variety of areas
of functioning, including communication, cognition,
visual-motor skills, and behavior.
The fourth pattern is one in which the communication

disorder, especially a speech or language impairment, and

[ a psychiatric disorder arise from different causal

i processes that both stem from the same factor. The
distinction Rutter and Lord make between the third and

the fourth pattern is important but rather subtle.
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Unlike the former pattern, in the latter, although the
communication disorder and the emotional and behavioral
pattern occur together, they are not the result of the
same underlying process. For example, a communication
disorder and a psychiatric disorder may both be the
result of parental neglect or severe environmental
deprivation (Rutter and Lord 1987). In this example, the
communication disorder may result from a lack of
necessary learning experiences, while the emotional and
behavioral problem may derive from the lack of a
significant, consistent and meaningful relationship with
adults (Rutter and Lord 1987). Finally, a fifth pattern
proposed is one involving multiple interconnected causal
processes, exemplified by mental retardation.

There are several ways in which communication
disorders may lead to psychiatric problems though few are
completely understood. First, the failure to develop
normal communication skills may have a detrimental effect
on parent-child interactions. 1In this case, difficulties
in communication evoke disturbed patterns of parent-child
interaction and in turn these contribute to the child’s
emotional difficulties (Howlin and Rutter 1987).

Second, problems in communication are likely to lead
to problems in developing friendships. Difficulties in
early social relationships tend to be one of the most
powerful predictors of later emotional disturbances.

Rejection by peers is likely to reduce self-confidence
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even more, and although this may be most marked in
children with severe communication impairments, even
children with mild disorders may be affected in this way
(Howlin and Rutter 1987).

Third, the communication disordered child may
develop problems in symbolic play that reduce his or her
ability to join in group games and impede opportunities
for forming relationships with peers. Symbolic thinking
and make-believe play serve several important functions -
among them exploring feelings, lessening fears, and the
rehearsing and developing of social skills (Rosenblatt
1980). The child in whom these functions are impaired may
be at increased risk for the development of emotional
problems (Howlin and Rutter 1987).

Fourth, empirical studies of the association
between language and behavior suggest that speech and
language are important in inhibiting inappropriate actions
and promoting adaptive ones (Luria 1961; Tinsley and
Waters 1982; Balamore and Wozniak 1984). Because most of
the children with communication disorders have some
speech and language problems, the impairment in their
ability to use speech and language to mediate actions may
make them more prone to develop emotional and behavioral
problems.

C. Directions for future research
From the recommendations of previous authors, the

existing knowledge regarding the association between
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communication disorders and emotional and behavioral
problems may be improved in four ways. Firstly, many
studies included children from speech and hearing
clinics, or special educational facilities. Although
these samples may provide essential knowledge regarding
treatment effectiveness, they are limited in their
ability to determine the prevalence of communication
disorders and associated emotional and behavioral
problems.

A prevalence rate is defined as "“the total number of
all individuals who have an attribute or disease at a
particular time (or during a particular period) divided
by the population at risk of having the attribute or
disease at this point in time" (p.82 Last 1983). Errors
in either the numerator or denominator will result in
inaccurate estimates.

There are numerous examples demonstrating that
studies based only on clinical populations will result in
errors in determining the numerator. For example, it is
known that patients with essential hypertension who are
attending medical clinics have more symptoms of
psychological distress than individuals newly discovered
to have hypertension in the community (Davies 1970;
Cochrane 1973). Irritable bowel syndrome was also
thought to be closely associated with psychological
distress. However, two studies (Whitehead et al. 1988;
Drossman et al. 1988) have demonstrated that even after

controlling for severity of symptoms and other important
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confounders, psychological distress was primarily noticed

among irritable bowel sufferers who had sought treatment
for the condition and not among those who had not been

treated. These two examples illustrate a selection bias
inherent in clinic based samples. This bias occurs when

the co-morbidity of the exposure (hypertension and

irritable bowel syndrome) and the disease (psychological

distress) lead to a higher prevalence of the disease than
that found in the community.
Beitchman and colleagues (1986) provide another

| illustration of this point. 1In this example, Kallman
(1953) originally proposed that the concordance rates for
schizophrenia among monozygotic twins was approximately
80-90%. This led to the conclusion that inheritance was
the major determinant of disease. Kallman’s data were
based on mental hospital cases. Subsequent studies have
shown that the concordance rate for monozygotic twins is
closer to 40%. The earlier data led to theories of
etiology that are now believed to be incorrect (Beitchman
et al. 1986).

It is not known whether children attending a speech
and hearing clinic or other agency are representative of
a randomly selected nonclinical group of communication
disordered children from the general population. From
experiences within other areas of epidemiology, it is
reasonable to expect that those who do reach treatment
may be different from those who do not. They may differ

b
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on such variables as the severity of the disorder, the

presence of other problems, and social and demographic

characteristics that determine the utilization of health
services and may simultaneously influence psychological
adjustment. Further, the presence of psychological

maladjustment may increase the likelihood that children

with communication disorders will come to the attention

of the clinic.

Errors in the denominator may be due to incomplete
ascertainment of all the individuals who are at risk for
having the attribute. Theoretically, even if the
numerator is correct but the denominator is
underestimated a higher prevalence rate will result. For
example, if all communication disordered children who
were maladjusted were ascertained but only half of those
who were communication disordered but not maladjusted
were ascertained, the prevalence rate would be doubled.
Access to speech and hearing clinics varies by many
factors including health insurance coverage, geographical
region - rural or urban, and country of residence. 1In
Canada, where training positions for physicians are being
reduced, positions for speech pathologists and
audiologists are being increased (Durieux-Smith 1991).
Even in large urban centers like Montreal, it is typical
that children are placed on waiting lists and required to
wait for four months or longer for an initial assessment;

the waiting list for treatment is even longer (McNutt
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1990; Durieux-Smith 1991). In Northern regions of even
the wealthiest provinces, there ~re often no speech
pathologists to treat children with speech disorders.
Many existing positions are left vacant for several years
due to the scarcity of individuals with the appropriate
professional training (Paulsen 1990).

Peckham (1973) claims that in England, Scotland and
Wales there is a considerable regional variation in the
accessibility to speech therapy services. At the time of
her writing there was a recognized shortage of speech
therapists in many areas of Britain. The areas where the
need appeared to be the greatest were frequently the
areas where the smallest proportion of children were
receiving speech therapy. More children with
communication disorders came from socially disadvantaged
families, and yet there was no difference in the
utilization of speech therapy in different social classes
(Peckham 1973).

Thus, although it may be argued that complete
ascertainment may be approached in some countries in
large urban speech and hearing clinics, this does not
imply that all children with communication disorders in
Canada and Britain are receiving treatment. Population
surveys are important for two reasons. Firstly, they
define the extent of the problem and the extent to which
health, educational and related services may be needed.

Second, and of equal importance, they permit theory
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building free of the biases inherent in data collected
from clinics (Beitchman et al. 1986). Corrections can be
made to theories derived from clinic-based samples, or,
alternatively, certain of the hypotheses based on
clinical studies may be confirmed.

Secondly, future studies could also be improved by
the inclusion of control groups. The prevalence cf
maladjustment varies greatly across control groups. In
part, this may be attributed to variations in measures of
maladjustment, study designs, and methods of analysis.
With such differing values it would be difficult to know
which value to choose as a baseline for studies without
internal reference groups. Using control group data that
are based on existing literature opens the possibility
for a variety of biases (Mausner and Kramer 1985).

Future studies could be improved by a greater use of
and appreciation for multivariate analysis. This term is
being used to describe the technique of controlling for
extraneous variables and identifying interaction terms
(effect modifiers) when examining the association between
the exposure variable and the outcome variable. 1If
provision is not made to control for confounding
variables either during the design or the analysis of a
study, estimates of effect may be biased (Rothman 1986).
For example, it is known that social class is associated
with both communication disorders (Beitchman, Peterson

and Clegg 1988) and emotional and behavioral problems

69




Literature Review

(Gortmaker et al. 1990; Offord, Boyle and Jones 1987).

If social class is not controlled, then the estimate of
association between communication disorders and emotional
and behavioral problems may be increased, decreased,
masked or reversed. For example, Fundudis, Kolvin and
Garside (1979), aware that they have not adequately
controlled for social factors, request that their readers
exercise caution when interpreting the results of their
study.

Effect modification refers to a change in the
magnitude of an effect measure according to the value of
some third variable which is called an effect modifier.
For example, the association between communication
disorders and emotional and behavioral problems may be
modified by characteristics of the home environment. The
work of Baker and Cantwell (1987a) and Beitchman,
Peterson and Clegg (1988) has begun to identify such
variables. Further work is needed in this area to help
delineate, for example, the specific type of psychosocial
stressors and other risk factors that may be significant
determinants of emotional and behavioral outcome in
communication disordered children (Prizant et al. 1990).

In 1987, Silva (1987) and Cantwell and Baker (1987b)
reviewed the existing literature regarding the
epidemiology of speech disorders. Both reports stated
that further research is needed to determine the long-

term consequences of communication disorders for behavior
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problems and mental health. Of the 16 cohort studies
that were reviewed in Tables 1.3 and 1.4, most were
restricted to primary school age children (Petrie 1975;
Peckham, Sheridan and Butler 1972; Sheridan 1973;
Fundudis, Kolvin and Garside 1979; Richman, Stevenson and
Graham 1982) or middle childhood (Garvey and Gorden 1973;
Sheridan and Peckham 1975; Heller et al. 1985; Silva,
Chalmers and Stewart 1986). The remaining seven studies
had information on children age 16 or older. Of these,
five were clinic-bascd samples. Two cohort studies with
control groups included children 16 years of age and over
(Klackenberg 1980; Lerner et al. 1985). The only clear
finding from the study by Klackenberg was a suggestion
that speech disordered children had more minor offenses

than normal children; in the Lerner et al. study only

five children had language problems initially.

In summary, many studies suggest that communication
disordered children have an increased risk of emotional
and behavioral problems, and a number of mechanisms have
been proposed to explain this relationship. Most
studies, however, have failed to examine communication
disorders in the general population, and have failed to
use multivariate statistical techniques to control for
confounding variables and to identify effect modifiers.
None have compared the extent of maladjustment in
communication disordered children with that in children
having a variety of other chronic disorders; neither have

any examined the longitudinal pattern of this comparison.
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I. Hypotheses

Two principal questions are addressed in this study.

First, are children with communication disorders more

likely to be maladjusted than those with other chronic

disorders and those who “.re healthy? Second, are

children with communication disorders more likely than

those with other chronic disorders and the healthy to
develop emotional or behavioral problems or to persist in
having these problens?

The first question can be answered using cross-
sectional data in which the association between
communication disorders and emotional or behavioral
problems is measured by the prevalence rate ratio (PRR)l.
To answer the second question a cohort design is
necessary. In this, communication disordered children
are followed over a period of time, and prevalence rate
ratios for the development of new problems, and the
persistence of existing problems are determined.

Using these two study designs, the following
hypotheses were formulated prior to the analyses:

a) At the time of initial contact the prevalence rate of
emotional or behavioral problems among the communication

disordered will be greater than in a reference group of

1ln cross-sectional studies, a crude measure of associstion between exposure

and disease is the prevalence rate ratio. Specifically, when groups are selected
by exposure, and outcomes are prevalent rather than incident, the relative risk
derived from a cross-sectional study is often referred to as a prevalence rate
ratio (Kramer 1988).
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children who are healthy. This prevalence rate will also
be greater than that of those with chronic physical
disorders.
b) The prevalence rates for the development and
persistence of emotional or behavioral problems among
communication disordered children will be greater than
that of children who are healthy. These prevalence rates
will also be greater than those of children with chronic
physical disorders.
IX. Methods

To test these hypotheses in the general population
two options were available. A prospective cohort study
could have been conducted collecting original data from a
sample of children and reassessing the same subjects
several years later. This would have required
substantial funds and research personnel. The second
option was to test the hypotheses using existing data
sets.

As with most research strategies, secondary

1 has both advantages and limitations. It allows

analysis
researchers access to data from large samples - data that
would be difficult for a lone researcher to gather
(Keicolt and Nathan 1985). Solving a problem by the
analysis of existing survey data, rather than by

collecting data in a new survey, economizes on money,

1Herbert K. Hyman, a pioneer of secondary analysis methods, defines secondsry

snalysis as “the extraction of knowledge on topics other than those which were
the focus of the original surveys (Hyman p.1, 1972)."
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time ard personnel.

In addition to these pragmatic benefits, secondary
analysis of multiple data sources can determine
empirically whether the results are consistent across
data sets from different countries at different points in
time (Hyman 1972). Numerous authors across many
scientific disciplines have recommended replication to
increase confidence in research findings. Sir Austin
Bradford Hill suggests that consistency of findings
across places, circumstances and times decreases the

likelihood that the findings were due to chance (Hill

1965).

A. Data sets

The hypotheses will be tested using two samples.
The first sample is derived from the Ontario Child Health
Survey (OCHS), a study of children from the general
population of Ontario in 1983 and recontacted in 1987.
The second sample is taken from the National Child
Development Study (NCDS), a British cohort followed from
birth to age 23.

The OCHS sample provides information on children 4
to 16 years old who were followed up four years later.
In the NCDS, data are available on the cohort from ages 7
through 23, thus providing data on young adults.
Although the NCDS has a longer follow-up period and two
contacts with the sample during the 16 year follow-up

period, the OCHS is advantageous in that it was completed
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more recently and included Canadian children. These

l studies offer an exceptional opportunity to test and
confirm the specified hypotheses across data collection
procedures, methods of measurement and populations.

In the following sections, the methods used in each
survey will be presented.
B. The Ontario Child Health Survey
In 1980, the Child Epidemiology Unit of the

Department of Psychiatry, McMaster University, undertook
to design and execute a province-wide child health survey
commissioned by the Ontario Ministry of Community and
Social Services. Of special interest to the Ministry was
the prevalence of emotional and behavioral disorders

among children 4 to 16 years of age.

1. Population

The target population included all children born
from January 1, 1966 through January 1, 1979 whose usual
place of residence was in a household in Ontario. The
sampling unit ccnsisted of all household dwellings listed
in the 1981 Census of Canada. The selections were done

by stratified, clustered, and random sampling by

; Statistics Canada in 1982. The survey excluded three
% groups: those living on Indian Reserves, those in

E collective dwellings, such as institutions, and those
: residing in dwellings constructed after June 1, 1981
(Census Day). Excluded groups represented 3.3% of the

>

population aged 4 to 16 years. A total of 2,623

-
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households was selected. These were evenly distributed

among the four geographic regions of the 'Ontario Ministry
of Community and Social Services: North, East, Central,
and Southwest (Cadman et al. 1986).

Each of the four regions was subdivided into three
strata based on the 1981 population: large urban areas
with more than 25,000; small urban areas ranging in
population from 3,000 to 25,000; and rural areas of less
than 3,000. In the urban areas a simple random sampling
of households was completed within each region. In the
small urban and rural areas a two-stage sampling
procedure was used: in the first census agglomeration
areas! were selected; in the second, households were
selected. Ninety-one percent of all eligible households
participated (Cadman et al. 1986).

The field work was done by Statistics Canada
interviewers between January 27 to February 18, 1983,
with one week in March allowed for callbacks. The
interviewers first visited all sampled households to
screen for eligibility using a household record card.
This was followed by a home interview with the female
head of all eligible households (or male head of the
household if he was a single parent). Teachers were

approached after the home interview and asked to complete

1The small urban areas consisted of census agglomeration areas with populations
less than 25,000 and of smaller towns and villages with populations over 3000.
The rural strata consisted of nonurban areas with population densities generally
less than 400 persons per square kilometer and fringe areas of both census
metropolitan areas and census agglomeration areas (Boyle et al. 1987).
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behavior checklists similar to those administered to the
head of households with additional questions concerning
academic performance (Cadman et al. 1986; Boyle et al.
1987).

In March and April of 1987 a follow-up study was
completed. It was expected by the investigators that
approximately 90% cf the households included in the
original sample would be traced.

The principal investigator, Dr. David R. Offorad,
and his co-investigators have published several reports
of the OCHS. The initial publications described the
methodology of the study (Boyle et al. 1987; Offord et
al. 1987; Byles et al. 1988). As previously mentioned,
the primary purpose of the OCHS was to determine the
prevalence and distribution of mental health problems in
Ontario children. Several articles reflected this
purpose and reported on the correlates of psychiatric
disorder in the OCHS population (Offord, Boyle and Tones
1987; Blum, Boyle and Offord 1988; Szatmari, Offord and
Boyle 1989; Links, Offord and Boyle 1990).

The OCHS also allowed an estimate of other medical
conditions, such as hearing deficits and heart problems.
The association between these other conditions and mental
health problems was the focus of several publications
(Cadman et al. 1986; Cadman et al. 1987; Cadman, Boyle
and Offord 1988). For these secondary analyses, children

with chronic health problems, identified by parental
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reporting, were compared to children free of chronic

health problems on several dimensions. For example,
children with chronic illnesses were at a greater risk
for psychiatric disorders than children reported to be
healthy (Cadman et al. 1987). No subgroup analyses were
performed to determine if communication disordered
children were at greater risk for psychiatric disorders

than those with other chronic disorders. Children with

chronic health problems were found to be more likely to
use physician, special education, social and mental
health services (Cadman et al. 1986). However, several
children with chronic disabilities who might benefit from
specialized mental health services failed to use them
(Cadman et al. 1987). The investigators also examined
the type and amount of psychosocial maladjustment among
tne siblings of children with chronic physical health
problens (Cadman, Boyle and Offord 1988).
2. Inclusion and exclusion criteria

The cohort studied by the OCHS in 1983 is the base
population for the present study. All children
identified by their parents as having a speech or hearing
problem, or both, of six months’ duration or longer as of
the winter of 1983, are included. These children are
compared with those having other chronic disorders and
the healthy (i.e., those free of any chronic disorders;
see Appendix 1 for questionnaires). The inclusion and

exclusion criteria for each of the three groups are
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described below.

a) Criteria common to all diagnostic groups

Normal intelligence: Eligibility was restricted to
children of "normal intelligence." If the respondent
reported either that the child was mentally retarded or

had ever received special education for the mentally

handicapped they were excluded.
Linguistic group: Due to the possibility of confusing a
communication disorders with second language learning,
only those from homes where the predominant language was
English or French were included. This will restrict the
generalizability of the results to children who are
English or French, but will increase the internal
validity of the study.
b) Communication disordered group
For the purposes of this study, a child was

considered to have a speech disorder if the parent or
guardian reported that the child was unable to
communicate at all using words or speech and that this
problem had persisted for six months or longer; or if the
child was reported by the respondent to have difficulty
speaking or using words because of stammering,
stuttering, lisping or being hard to understand, for six
months or longer. |

A child was considered to have a hearing loss if the
respondent reported that the child was deaf or unable to

hear at all in one or both ears and that this problem had
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persisted for six months or longer; or that the child had
difficulty hearing what was said in a normal conversation
with another person (even with a hearing aid), and that
this problem had persisted for six months or longer.

All children in the OCHS who were identified as
having speech or hearing problems, or both according to
the criteria above, constitute the group with
"communication disorders."

Children who had both a communication disorder, as
defined above, and another chronic disorder were
excluded. This exclusion allowed the association
between chronic disorders and maladjustment to be
determined without confounding by a coexisting
communication disorder.
¢) other chronic disorders group

Those with chronic disorders other than
communication disorders, were children whose parent or
guardian reported that the child had any other chronic
condition of six months duration or longer. The chronic
lisorders included are listed in Table 2.1.

d) Healthy group

The healthy group consists of all remaining
children, i.e. those presumed to be free of communication
and chronic physical disorders. This group also excluded
those reported to be blind or unable to see in one or
both eyes, or who had difficulty seeing clearly. These

were excluded because previous studies suggest that those
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TABLE 2.1: Chronic illnesses and disorders

interview schedule - OCHS,

1983

Methods

included in

Asthma

Kidney disease
Heart problems
Epilepsy
Arthritis
Cerebral palsy
Muscular dystrophy
Spina bifida
Diabetes
Cancer

Cystic fibrosis
Paralysis

Weakness of any kind

A condition present since birth, such as club foot or

cleft palate

Any stiffness or deformity of the foot, legs, fingers,

arms, or back
Missing fingers, hands, arms, toes,

Any unspecified chronic conditions

feet,

or legs

81




Methods

with poor vision may also be more likely to be
maladjusted (Pless and Satterwhite 1975; Pless 1984).
3. Validation of health status variables

The .tems used to ascertain health status,
communication disorders and other chronic disorders were
adapted from the National Health Interview Survey
(National Center for Health Statistics 1977) of the
United States. There was no validation of parental
reporting of health status. Validation would have
required extensive examinations by audiologists to
diagnose hearing impairment, by speech pathologists to
diagnose speech or language disorders, and by physicians
to diagnose other chronic disorders. Given that this
information was not available, errors in classification
of health status need to be considered. For example, a
parent could fail to report a communication disorder - a
false negative - or a parent could report a communication
disorder that did not exist - a false positive.

During the early conception and planning stages of
the current stuay, the possinle impact of these errors on
the measure of association between health status and
emotional and behavioral problems was reviewed. If the
reporting errors were independent of the outcome variable
(the prevalence of emotional and behavioral problems),
nondifferential misclassification would exist (Rothman
1986). The impact of this type of misclassification on

the prevalence rate ratio or prevalence odds ratio would
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be to attenuate it towards the null. Thus, if there was
no association found between health status and emotional
and behavioral problems, the possibility of
nondifferential misclassification would have to be
accounted for in the interpretation of the results.

Oon the other hand, differential misclassification
would occur if the magnitude of the reporting errors of
health status varied according to the child’s actual
emotional or behavioral status. For example, if a parent
of a child with an emotional or behavioral problem was
more likely to falsely report a communication disorder
than a parent of a child with no emotional or behavioral
problem, then the measurement error would be differential
with respect to health status. Depending on the nature
of the association between reporting errors of health
status and the true emotional and behavioral status of
the child, the direction of the measured effect between
health status and emotional and behavioral problems could
be increased, decreased, reversed or masked. A priori
there was no evidence to suggest that differential
misclassification should occur. However, when
interpreting the results, the possibility of this type of
misclassification would have to be considered.

4. Outcome measures

The following description of the standardized

instruments used includes a general outline of the

measure, its origin, the construct it addresses, the
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structure and content of the questionnaire, scoring
procedures and psychometric properties. Validity,
specifically content validity, criterion-referenced
properties and convergent aspects of construct validity,
are presented when available. Reliability, when
assessed, includes measures of internal consistency,
reproducibility and observer variability.

The primary outcome is the child’s emotional and
behavioral adjustment as reported in a self-administered
questionnaire by the parent and teacher, or if the child
was 12 years of age or older, as reported by the child
and the parent. For those age 17 or older in 1987, their
own report of psychosocial adjustment was the only
outcome measure used; the instrument used for this, the
Diagnostic Interview Schedule, will be described briefly
in a following section. The choice of paper and pencil
measures was based on the need for standardization,
convenience, acceptability to respondents, and economic
considerations (Boyle et al. 1987).

a) survey Diagnostic Instrument

The Survey Diagnostic Instrument is a measure
developed for the purposes of the OCHS and is the
principal measure of mental health. It consists of two
parts: items to measure behavioral status and others to
assess social adjustment. Most of the items on this
instrument were extracted from the Child Behavior

Checklist (Achenbach and Edelbrock 1983).
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Five separate checklists were employed: a) parental
report for 4 to 11 year olds, b) teacher report for 4 to
11 years olds c) parental report for 12 to 16 year olds,
d) teacher report for 12 to 16 year olds, e) youth self-
report for 12 to 16 year olds.

For each of these five parallel checklists, four
scales were constructed to measure the following
behavioral problems: conduct disorder, hyperactivity
(more specifically attention-deficit disorder with
hyperactivity), emotional disorder, and somatization.
These were selected because of the investigators’
knowledge of their frequency, adverse effect on quality
of life, and cost to society for diagnosis and treatment
(Boyle et al. 1987).

A total of 40 items in the four scales are from the
Child Behavior Checklist. Six additional items were
developed by the OCHS investigators to improve the
assessment of hyperactivity and somatization. (Items
included in the scales are listed in Appendix 2.) Each
has three possible responses to which corresponding
numeric values were assigned: O, for never or not true,
1, for sometimes or somewhat true, and 2, for often or
very true. The respondents were asked to think of the
items in terms of current behavior or behavior that had
occurred within the past six months. The responses to
all items within a scale were summed to form a score.

Each scale was dichotomized at a specific threshold to
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allow for the designation of a disorder as "present" or
“"absent."

The content validity of the Survey Diagnostic
Instrument - the extent to which it reflects the domain
it intends to measure - was maximized by having three
physicians choose items from the Child Behavior Checklist
which they believed best operatiosnalize the criteria for
specific disorders from the Diagnostic and Statistical
Manual of Mental Disorders, 3rd edition (DSM-III)
(American Psychiatric Association 1980; Boyle et al.
1987).

The investigators report that the DSM-III criteria
for attention deficit disorder with hyperactivity -
inattention, impulsivity, and hyperactive behavior -
guided the selection of items for the hyperactivity
scale. For conduct disorder, DSM-III criteria for a
persistent pattern of physical violence against persons
or property, severe violation of social norms, or both,
were used.

The development of the somatization scale focused on
the major DSM-III criteria for current somatic symptoms
without organic cause. In this case, the criteria were
divided into two components - distressing recurrent
symptoms and perception of oneself as "sickly."
Somatization was included only for 12 to 1§ year olds
because it was believed to occur too rarely to be

reliably measured among younger children (Boyle et al.
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1987). The items that were included in the emotional
disorder scale were chosen to reflect elements of the
DSM-III categories of anxiety disorder, major depression,
and obsessive-compulsive disorder (Boyle et al. 1987).

Criterion-related validity - correspondence between
the Survey Diagnostic Instrument and some criteria
external to the instrument - a "gold standard," was
assessed by correlating psychiatrists’ diagnoses of a
subset of the study sample with the checklists. One
hundred ninety-four children took part in this validation
study. Checklist information was collected approximately
two weeks before a clinical assessment was done by a
child psychiatrist biind to the scores. To evaluate all
of the criteria for each of the four disorders listed
above, psychiatrists judged whether or not a criterion
was met for a particular disorder based only on the
number, duration, and severity of symptoms identified
during their clinical assessment. On this basis a
clinical diagnosis was made for each of the four
disorders (Boyle et al. 1987).

Using the child psychiatrists’ diagnoses as the basis
for threshold scores, quantitative checklist scores
provided by parents, teachers and youths, were then
converted to binary ratings. Separate thresholds were
determined for each scale (conduct disorder,
hyperactivity, emotional disorder, and somatization) and

for each source of information (parent and teacher in the
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4- to ll-year-old age group, parent and youth in the 12~
to 16-year-old age group). In this manner, guantitative
checklist scores could be used for the rest of the sample
to approximate clinical diagnosis of a disorder.

To validate the selection of thresholds, the
strength of agreement between the psychiatrists’
diagnoses and the checklist ratings was assessed using
sensitivity, specificity, kappa statistic, and the Y
statistic. The kappa statistic is a measure of the
amount of agreement between two raters corrected for
chance agreement. One of the difficulties in using the
kappa is that its value varies with sensitivity,
specificity, and prevalence simultaneously. The Y
statistic also quantifies agreement after taking chance
agreement into account, but it does not confound
prevalence with sensitivity and specificity.
Theoretically, its value ranges from minus one to plus
one although in practice this rarely occurs (Spitznagel
and Helzer 1985). The Y statistic is recommended for use
when the base rates for disorder are low (Spitznagel and
Helzer 1985), and thus is the statistic reported in the
following tables.

Table 2.2 illustrates the agreement between the
psychiatrists’ diagnoses and the checklist results.
Agreement between the psychiatrists’ diagnoses and the
checklists for conduct disorder and hyperactivity is high

for all indexes. Agreement for somatization is

88



poia,

Methods

adequate and for emotional disorder agreement is no better
than chance. Due to the infrequent diagnosis of
somatization in the 4- to ll-year-old age group, no
threshold was set for this disorder.

TABLE 2.2: Agreement between psychiatric diagnoses and
checklist assessments of disorders by age of child -

OCH8, 1983

Disorder
Age (no. of cases)® sensitivity 8pecificity Y
4-11 Conduct (10) 0.62 0.99 0.88
(n=78) Hyperactivity (14) 0.75 0.99 0.90
Emotional (11) 0.06 0.89 -0.16
12-16 Conduct (13) 0.45 0.96 0.64
(n=97) Hyperactivity (7) 0.83 0.99 0.92
Emotional (14) 0.15 0.92 0.19
Somatization (8) 0.36 0.96 0.59

“Number of cases diagnosed by psychiatrists.
Derived from Boyle M et al. 1987,

Because there was poor agreement between the
psychiatrists’ diagnoses of emoticnal disorder and the
checklist scores, Boyle and colleagues completed a
further assessment of the usefulness of the threshold.
They examined its relationship in the survey to the
respondents’ general perceptions of the child’s mental
health problems and ability to get along with others. To
measure the former perception, respondents were asked the
following three questions: "During the past six months
... do you think that the child has had any emotional or
behavio. .. problems?" For those answering yes, two

additional questions were asked: "During that time, did

89



>
<

Nethods

he or she tend to have more emotional or behavioral
problems than other boys or girls of his or her age? Do
you think that he or she needs or needed any professional
help with these problems?" To measure the latter
perception, respondents were asked to rate three items
pertaining to the child’s ability to get along with
peers, teachers, and other family members.

Among those children identified by the checklist
ratings as having emotional disorder alone, 42.5% were
perceived as having more emotional and behavioral
problems than other children the same age, 25.8% were
perceived as needing professional help, and 22.9% were
perceived as having problems getting along with others.
The three estimates for children not scoring above any of
the thresholds were 6.5%, 2.4%, and 6.3%, respectively.
These findings are used to support the validity of the
checklist threshold for emotional disorder.

Test-retest reliability of the checklist ratings of
disorder was based on comparisons between responses
collected two weeks before the psychiatrists’ clinical
assessments and those obtained during the original survey
(OCHS) six to nine months earlier. Table 2.3 shows that
overall agreement is 87% or better for all disorders.

The Y statistic (a quantification of the agreement beyond
chance corrected for prevalence) is greater than 0.40 for
conduct disorder, hyperactivity, and emotional disorder

across both age groups. Somatization in the 12- to 16-
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year-old age group is the least stable of the checklist

ratings. The Y statistic for somatization is 0.33 (Boyle
et al. 1987). Internal consistency coefficients for each

disorder ranged from 0.7 to 0.9 (Cadman, Boyle and Offord

1988).

TABLE 2.3: Test-retest reliability of checklist assessments
of disorders over six- to nine-month interval by age of child
- OCH8, 1983

Disorder Test-Retest Reliability

Age (no. of casos)® % Agreement Y
4-11 Conduct (10) 93 0.69
(n=78) Hyperactivity (14) 94 0.66
Emotional (11) 89 0.74
12-16 Conduct (13) 94 0.80
(n=97) Hyperactivity (7) 92 0.57
Emotional (14) 87 0.44
Somatization (8) 83 0.33

“Number of cases from psychiatrists’ diagnoses

Derived from Boyle M et al. 1987.

b) Diagnostic Interview Schedule

For 17 - 21 year olds in 1987, the Survey Diagnostic
Instrument was not an appropriate measure of
maladjustment. Instead, a modified version of the United
States’ National Institute of Mental Health Diagnostic
Interview Schedule (Robins et al. 1981) was employed.
This schedule is a structured psychiatric interview
administered by trained lay interviewers. When matched

with a companion computer program, the Diagnostic
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Interview Schedule can be used to generate DSM-III
diagnoses. It has been used in over 20,000 interviews of
community residents as part of the United States’
National Institute of Mental Health Epidemiologic
Catchment Area Studies (Regier et al. 1984). As used in
the latter study, the instrument proposes five distinct
DSM~III diagnoses: mania, personality disorder, major
depression, dysthymia, and panic disorder. Those with
one or more of these diagnoses are considered
maladjusted.

5. Comment regarding the reliability ard validity of the
Survey Diagnostic Instrument

From the information displayed in Table 2.3, the
test-retest reliability is quite high. This is an
important feature of an instrument that is measuring
phenomena that are assumed to be persisting
characteristics that may not be assessable during a
limited time interval (Achenbach 1985).

However, the criterion-related validity of the
Survey Diagnostic Instrument may appear less than
optimal. The Y statistic for emotional problems is
disappointingly low. This may be due to the inherent
limitations of the Survey Diagnostic Instrument or to the
"gold-standard" chosen to determine sensitivity and
specificity. In detailed reviews of child behavior
rating scales and checklists, Barkley (1988) and

Achenbach (1988) postulate that direct observations of
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specific behaviors, as done by the child psychiatrists in
the OCHS, may not be completely comparable to the
information derived from behavior rating scales.
Behavioral observations often focus upon behavior in very
specific situations and over short time intervals. 1In
contrast, the Survey Diagnostic Instrument required the
rater to collapse observations across longer time
intervals (6 months) and numerous situations (in the
home, in the community,K at school, etc.) resulting in
substantial methodological differences in the two
measures of the same construct.

Thus, although the information derived from the
Survey Diagnostic Instrument and the psychiatrists’
diagnoses certainly overlap to some extent, each also
offers unique sources of information not obtained by the
other (Barkley 1988). This limits the degree to which
the criterion-related validity of the Survey Diagnostic
Instrument can be established by such comparisons.

Barkley (1988) notes that despite the problems
inherent in the use and interpretation of rating scales
they will be used increasingly in research in child
psychopathology. Compared to other forms of assessment,
such as direct observations, behavior checklists have the
following advantages for population-based epidemiological
research: (1) they gather information from informants
(parents, teachers, and youth) with extended time of
experience with the child across diverse settings and

circumstances; (2) they permit the collection of data on
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behaviors that occur extremely infrequently and thus may
be missed in a clinical assessment; (3) they allow
gquantitative distinctions to be made concerning
qualitative aspects of the child’s behavior that may be
difficult to obtain through direct observational methods;
(4) they allow for the gathering of information on a
large community sample while minimizing costs.

6. Other determinants

In observational studies where randomization cannot
be used to control for confounding, control of potential
confounders must be considered during the design of the
study or during the analysis. In this study, control was
exercised in the analysis.

Given the scope of the objectives of the OCHS as
initially defined, a wide spectrum of data were
collected. During both the first and second data
collection periods, information about the health, social,
and behavioral status of the child and family was
obtained. The variables chosen for this thesis were
selected from the OCHS data set because cof their
theoretical and empirical relevance. Table 2.4 lists
these independent variables classified according to their
major determinant domains.

a) SBociodemographic and parental variables

Sociodemographic and parental variables were chosen
based on the possibility that they may confound or modify

the effect of communication status on maladjustment.
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TABLE 2.4: Independent variables by major determinant

categories - OCHS8, 1983

Category Variable Measurement
Demographic Gender Dichotomous
Age Interval
Number of sibs Interval
Socioeconomic Subsidized rent Dichotomous
Overcrowded Dichotomous
Welfare Dichotomous
Annual income Interval
Poverty Dichotomous
Parental Marital status Dichotomous
Maternal age Interval
Paternal age Interval
Maternal education Polychotomous
Paternal education Polychotomous
Medical Functional Dichotomous
limitations
Health status Polychotomous
Home environment Alcohol abuse Dichotomous
Emotional disorder Dichotomous
of mother
Emotional disorder Dichotomous
of father
Health status of Dichotomous
of mother
Health status of Dichotomous
of father
Marital disharmony Interval
Family dysfunction Dichotomous
Parental separation Dichotomous
Spouse abuse Dichotomous

P “W‘s
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The sociodemographic variables examined include:
i) age
ii) gender
iii) number of siblings
iv) type of dwelling - subsidized or other (i.e.
currently 1living in a dwelling where the rent is

subsidized by the government)

v) overcrowded - no or yes (i.e. the same number or
fewer rooms than there are household members)

vi) welfare status - if any portion of the family
income in the prior year was in the form of public
assistance, such as welfare or mother’s allowance

viii) annual income - an ordered variable expressed in
intervals of $5000.00

ix) poverty - no or yes (i.e. family earnings less
ch.an $10,000 annually)

Information on parents was ascertained using the following
items:
i) marital status of the parents

ii) maternal and paternal age

iii) maternal and paternal education

The sociodemographic and parental items were obtained
from Statistics Canada and have been used repeatedly in
surveys conducted by them (Racine 1990). No reliability
or validity data are available for these itenms.
b) Home enviroament

Several home environment variables were also
included. Robins (1979) reports that the family’s home
environment may be a more important factor than

sociodemographic variarles in the development of child
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psychiatric disorders. In a study of the effect of
broken homes in predicting an adult diagnosis of
antisocial personality among children, parental
guarrelling was a more important predictor of behavior
problems in children than was social class or parental
marital status (Robins 1966 as cited in Robins 1979).
Information regarding these family variables was obtained
through a self-report completed by the mother, or the

female head of the household. The variables collected

were the following:

i) alcohol abuse - an "agree" response to the
statement that "alcohol is a source of tension or
disagreement in the family."

ii) emotional disorder of parent -~ a "yes" response
to questions about whether respondent or spouse
were ever hospitalized or treated for "nerves."

iii) health status of parent - a "yes" response to
questions about whether respondent or spouse
suffers from a chronic medical condition or
functional limitation.

iv) marital disharmony - three questions relating to
the frequency of mutually enjoyable activities,
expressive caring, and quarrelling, and one
question on overall relationship, which yields a
scale ranging from 4 to 21.

v) family dysfunction - a score above 27 on the 12-
item General Functioning Scale derived
from the McMaster Family Assessment Device (Miller
et al. 1986). This instrument assesses family
functioning on six dimensions: problem solving,
communication, roles, affective responsiveness,
affective involvement and behavior control. The
range of scores on this score is 12 to 48; a
score above 27 indicates family dysfunction.

vi) parental separation - a "yes" response to a
question about whether respondent and spouse were
ever separated for one or more consecutive months

for other than job-related reasons.
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vii) spouse abuse - a "yes" response from respondent
to the question, "Do you ever hit each other
when you quarr#1?"

The OCHS was not designed to test reliability or
validity of the home environment variables. However, the
internal reliability and construct validity of the 12-
item General Functioning subscale of the McMaster Family
Assessment Device was evaluated using the 1983 OCHS data
(Byles et al. 1988).

The correlation between the General Functioning
subscale and other home environment variables was
determined (Byles et al. 1988). Specifically, construct
validity was assessed by postulating that deterioration
of family functioning would be significantly associated
with alcohol abuse, emotional disorder of either parent,
marital disharmony, parental separation, or spouse
abuse. Conversely, it was hypothesized that the General
Functioning scale would not be correlated with
socioeconomic status, geographic location, or physical
health of either parent. The results indicated that the
General Functioning subscale was associated in the
expected direction with other home environment variables.
Further, it was not associated with the physical health
or either parent or the sociodemographic variables.

Reliability of the General Functioning subscale was
consistent with previous findings (Miller et al. 1986);
internal consistency was 0.86 (Cronbach’s alpha) and the

split-half coefficient (Guttman) was 0.83 (Byles et al.
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7. Sample size and powver

The calculation of sample siz2 requirements for the
cross-sectional component of the study is based on the
assumption that the point prevalence of emotional and
behavioral problems, as defined by the Survey Diagnostic
Instrument at Time 1 is the major outcome of interest.
Also, a 10% difference between health status groups in
the proportion of children maladjusted was considered
the smallest clinically relevant difference. Previous
experience with the Child Behavior Checklist indicates
that the best estimates of the prevalence of emotional or
behavioral problems in healthy children, children with
chronic physical disorders, and children with
communication disorders are 10% (Achenbach and Edelbrock
1983), 20% (Nolan and Pless 1986), and 30% (Beitchman et
al. 1986), respectively. Given the size of the cohort
available in 1983, that is 90 children with communication
disorders and 307 children with other chronic disorders,
power estimates were calculated using a two-tailed test
for proportions. Thus with alpha set at 0.05 and using
the equation provided by Kelsey and colleagues (1986), if
pl is 20% and p2 is 30%, the power to detect this or a
greater difference is 66.3%.

When comparing the children with communication
disorders to those who are healthy, power estimates were

calculated using a one-tailed test for proportions,
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because it was not considered plausible to expect
differences in the reverse direction (i.e. the
communication disordered group would not be expected to
have less emotional or behavioral problems than the
healthy controls). Thus with alpha set at 0.05, if pl is
10% and p2 is 30%, 90 children in the communication
disordered group and 2,241 children in the healthy group
provide power greater than 99% to detect a difference of
this magnitude or more.

Given fixed values of n, alpha, and the proportion
of children with other chronic disorders (p0) and those
with communication disorders (pl) who were expected to be
maladjusted at the time of follow-up, power estimates
were calculated. Using two-sided tests with alpha=0.05,
power was estimated for several values of p0O and pl and
are shown in Table 2.5. The calculations are based on
the assumption that at Time 1, 63 of the children in the
communication disordered group (100% - 30%), 245 children
in the group with chronic physical disorders (100% -
20%), and 2,017 children in the healthy group (100% -
10%) would be at risk for developing emotional or
behavioral problems. From Table 2.5 it is evident that
adequate power to detect statistically significant
differences between communication disorders and those
with other chronic disorders can only be attained for
differences greater than 15%. Similar calculations of

power were carried out for comparisons between the
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communication disordered group and the healthy controls.

Table 2.6 indicates that even for differences of only

10%, power of at least 80% is available.

TABLE 2.5: Power based on percentage maladjusted in
communication disordered group and other chronic
disordered group, alpha=.05 (2-tailed) - OCHS, 1987

Percentage Maladjusted

Commnunication Other chronic

disorders disorders Powver
30.0% 20.0% 39.7%
35.0% 20.0% 70.9%
40.0% 20.0% 91.0%

TABLE 2.6: Power based on percentage maladjusted in
communication disordered and healthy group, alpha=.05
(1-tailed) - OCHS, 1987

Percentage Maladjusted Power
Communication Healthy
disordered
20.0% 10.0% 89.3%
25.0% 10.0% 99.4%
30.0% 10.0% 99.4%

8. Analytic strategy

Two approaches to the analysis were employed.
First, cross-sectional analyses were conducted using the
data collected in 1983 to determine if communication

disordered children were more maladjusted than those who
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had other chronic disorders or those who were healthy.
Univariate and bivariate methods were used to provide
descriptive statistics and measures of association. The
point prevalences, crude (or unadjusted) prevalence odds
ratios, and corresponding 95% confidence intervals
describing the association between health status and
maladjustment were computed.1 The crude prevalence odds
ratio rather than the prevalence rate ratio was reported
because it allowed easier comparison between the results
of the univariate analysis and those of the multivariate
logistic regression. From the regression coefficients of
the logistic regression models computed in the
multivariate analysis, adjusted prevalence odds ratios
are derived. Thus by reporting both the crude prevalence
odds ratios and the adjusted prevalence odds ratios the
effect of controlling for confounders was easily
estimated.

When the outcome is rare, less than 10%, the
prevalence odds ratio for maladjustment will approximate
the prevalence rate ratio of maladjustment (Kleinbaum,
Kupper and Morgenstern 1982). However, because the
prevalence of emotional and behavioral problems is
greater than 10% in all health status groups, the
prevalence rate ratios were also computed.

Contingency tables and multiple logistic regression

1cOnfidence intervals were constructed using Taylor series (Kleinbaum, Kupper
and Morgenstern 1982; SAS 1988)
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models were then used to test the association between
health status groups1 and maladjustment controlling for
potential confounders. The same approach was used to
test for the interaction between health status groups and
other predictors of maladjustment. 1In the stratified
analysis, Mantel-Haenszel odds ratios of the association
between health status and maladjustment were estimated
for each level of each predictor variable, as well as a
summary odds ratio for each predictor variable as a
whole.

Based on information from previous studies and the
results of the bivariate analyses, variables were
selected for entry into a forward stepwise logistic
regression model to estimate the relationship between
health status and maladjustment while simultaneously
controlling for potential confounders. Interaction terms
were also assessed.

Several options existed for computing logistic
regression models. One model could have been computed
for the entire sample and each health status could have
been represented by a dummy variable. Interaction terms
could then have been tested between each health status
and each covariate. If there were six covariates, this
would have entailed twelve interaction terms. The

advantage of this strategy would have been that all

The term health status will be used to indicete the diagnostic grouping of the child:
communication disorders, other chronic disorders, or healthy,
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subjects would have been available when estimating
regression coefficients for covariates. The main
disadvantage would have been the number of
interaction terms potentially required in each model.

Another strateqgy and the one chosen for this study
was to compute two models. In the first, children with
communication disorders were compared to healthy children.
In the second, children with other chronic disorders
were compared to the healthy. The advantage of this
strategy was that there would be fewer interaction terms
to be considered in each model. The disadvantage of this
strategy was that for each model one of the health status
groups, either communication disorders or other chronic
disorders would be omitted and thus not be available to
estimate more precisely model parameters. However, the
communication disordered group and other chronic
disordered group comprised only from 2.7% to 12.0% of the
samples, respectively. Their absence, therefore, would
not have strongly affected the estimates of coefficients
for the covariates. Preliminary analyses demonstrated
this to be true; estimates of regression coefficients and
their corresponding standard errors for covariates were
similar across the models comparing communication
disorders with the healthy and those comparing other
chronic disorders with the healthy.

In the second stage, a multivariate longifudinal

analysis was conducted. Using the information collected
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in 1983 to determine maladjustment in 1987, children who
were not maladjusted in 1983 were separated from those
who were maladjusted in 19832. For each of these groups,
the association between health status in 1983 and
emotional and benavioral problems four years later was to
be determined using bivariate statistics and logistic
regression models.

Although multiple comparisons were made between
health status, other determinant variables and emotional
and behavioral problems, no adjustment was made to make
the p-values more stringent. This decision followed from
Rothman’s (1986) recommendation. He suggests that the
best course for the epidemiologist to take when making
multiple comparisons is to ignore advice to make
adjustments for multiple comparisons. Otherwise it is
difficult to determine what comparisons should be
accounted for when adjusting the p-value. For example,
adjusting the p-value taking into account only the
comparisons made in one publication has no more credence
than accounting for all the comparisons made in an
investigator’s career (Rothman 1986). Thus, Rothman
recommends that each finding should be reported as if it
were the only focus of the study, making clear the number
of comparisons that have been made.

Statistical software on the McGill University MVS
mainframe computer was used, including SPSSX (1988) for

the descriptive analysis and SAS (1988) and BMDP (1988)
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for the stratified and logistic regression analyses,
respectively.
C. The National Child Development Study

The National Child Development Study is a continuing
longitudinal study which takes as its subjects all those
living in Great Britain who were born between 3 and 9
March 1958. Major surveys involving this cohort were
carried out in 1965 (NCDS1), 1969 (NCDS2), 1974 (NCDS3)
and 1981 (NCDS4) when the subjects were age 7, 11, 16
and 23 years, respectively. Data were collected
systematically using educational tests, teacher
questionnaires, medical examinations, and interviews with
parents.
1. Population

The cohort included in the NCDS target population
has its origins in the Perinatal Mortality Survey which
included every singleton live birth in England, Scotland,
and Wales during the week March third to March ninth,
1958. The objective of this survey was to evaluate the
provision of maternity services in Great Britain and to
find social and obstetric factors associated with
perinatal mortality and handicapping conditions. The
response rate was exceptional; an estimated 98% of
parents of all babies born during the designated week
participated (Davie, Butler and Goldstein 1972).

NCDS1 when the children were age 7 years, was

designed to include the surviving children of the 1958
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birth cohort still living in England and Scotland.
Additionally, the population included immigrants and some
children who were born in Britain between the third and
the ninth of March, 1958 but who, for various reasons,
were not included in the initial survey (Pringle, Butler
and Davie 1966).

The cohort was again contacted at ages 11, 16, and
23. The proportion successfully traced varied at each
age: 91.3% at age 7; 90.9% at age 11; 87.3% at age 16;
and 76% at age 23 (Goldstein 1983).

In 1985, the NCDS User Support Group was established
to promote and facilitate the widest possible use of the
NCDS data (Social Statistics Research Unit 1990). A
great deal of analysis of all four waves! of NCDS has
been carried out by researchers from a range of
disciplines. To name but a few examples, publications
have described the natural history of childhood asthma
(Anderson et al. 1986); the correlates of childhood
myopia (McMamus 1987); the relationship between
breastfeeding and diabetes (Golding and Haslam 1987); and
the prevalence of obesity (Peckham et al. 1982). Others
have used the NCDS data to illustrate methodological
advances in longitudinal data analysis (Fogelman 1985;
Goldstein 1979).

2. Inclusion and exclusion criteria

As in the OCHS, three groups of children were

1tlorlc is now underway on a fifth follow-up of the NCDS cohort.
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included in the study sample. In the following
sections, the inclusion and exclusion criteria that
were similar to all groups, as well as those that were
unique to each group are described.
a) Criteria common to all diagnostic groups
Normal intelligence: Only children who were attending
regular schools and who were not known to be mentally
retarded were included.
Linguistic group: Only children whose maternal language
was known to be English were eligible.
b) Communication disordered group

A child was considered to have a speech disorder if,
during the medical examination, the physician judged the
child to produce many, all, or almost all, words
unintelligibly. Children who the physician reported to
have impaired understanding of speech based on current
audiometric results and clinical judgement, or children
whose mothers reported a past or current hearing problem
were considered to have a hearing disorder. All children
who were identified as having either speech or hearing
problems, or both, according to these criteria comprise
the communication disordered group.

Children who also had another chronic disorder in
addition to the communication disorder were excluded.
¢) Other chronic disorders group

The second group were those with other chronic

disorders alone. These were defined using a set of
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algorithms derived from the parental interviews and
medical examinations (see Appendix 3). The disorders
included are listed in Table 2.7.

d) Healthy group

The healthy group consisted of all remaining
children, i.e. those free of any chronic disorder. The
visually impaired were excluded, as in the Ontario Child
Health Survey sample.

e) Longitudinal measures of health status

Information regarding health status and other key
determinants was available at ages 7, 11 and 16. These
longitudinal data were used in the cohort analysis of the
NCDS sample presented in this thesis.
3. Validation of health status measures

To determine health status, in addition to parental
reporting, the NCDS relied on physicians’ judgements based
on physical examinations and investigative procedures
(such as laboratory results for hematology values and
audiometric testing for hearing acuity). There was no
validation of parental or physician reporting of health
status in the NCDS, and thus the impact of reporting
errors on the measures of association between
communication disorders and emotional and behavioral

problems would have to be considered when interpreting

the results.

4. Outcome measures

The primary outcome measures were different for the
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TABLE 2.7: Chronic illnesses and disorders included in
interview schedule - NCDS, age 7

Neurological
Cardiac
Musculoskeletal
Endocrine
Hematological
Gastrointestinal
Kidney
Respiratory
Cancer

Other
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cross-sectional and cohort analyses. In the cross-
sectional analysis at age 7, a modified version of the
Rutter Parent’s Scale (Rutter, Tizard and Whitmore 1970),
and the Bristol Social Adjustment Guide (Stott 1966) were
used. For the cohort study, the Malaise Inventory

(Rutter, Tizard and Whitmore 1970) was employed to assess

maladjustment at age 23.

a) Rutter Parent'’s Scale

A modified version of the Rutter Parent’s Scale
(Rutter, Tizard and Whitmore 1970) was completed by a
parent (usually the mother) or a guardian during a home
interview when the children were aged 7 and 11. At 16 a
slightly different version was used. This scale produces
a total score that has been shown to discriminate
children likely to have an emotional or behavioral
disorder from normal children. The mother is asked to
rate the child at ages 7, 11, and 16 on 31 behavioral
descriptions. These items are divided into three
response categories. In section 1, the mother is asked
to indicate the frequency with which the child
demonstrated eight problems from "never in the last
year," given a weight of 0, through "at least once per
week," given a weight of 2. Intermediate frequencies
were given a weight of 1. Problems in this section
include complaints such as headaches and truancy from

school.

In the second section, the mother is asked to rate
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the severity of five childhood difficulties, including
eating and sleeping problems, from "no" difficulty,
scored 0, "yes-mild," scored 1, to "yes-severe," scored
2. The final section consists of 18 descriptions of
problem behavior in childhood. Parents were instructed
to check whether each description "certainly applies,"
"applies somewhat," or "doesn’t apply" to the child.
These responses are given weights of 2, 1, and 0,
respectively.

Scores for items in all three sections are summed to
produce a total score with a range of 0 to 62. These
scores are then transformed to a logarithmic scale to
improve the linearity of the relationship with other
variables. The higher the score, the more deviant the
behavior (Ghodsian et al. 1980).

To validate the scale, 198 children ages 9 to 13,
randomly chosen, were compared with a clinic sample of
120 children newly referred to the Maudsley Hospital.
The best discrimination between clinic and non-clinic
samples was obtained using a total cutoff score of 13 or
more. Slightly more than 15.0% of boys and 8.1% of girls
in the general population obtained such scores compared
with 70.8% of the boys and 66.6% of the girls in the
clinic sample (Rutter, Tizard and Whitmore 1970).

In a further test of the criterion-related validity,
the case notes of those in the clinic-based sample were

examined by a rater blinded to the mental health status
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and a diagnosis of neurotic disorder, antisocial
disorder, or other psychiatric condition was made. The
diagnoses based on the scale subscores were then compared
with the clinical diagnoses. The two were in agreement
in about 80% of the cases (Rutter, Tizard and Whitmore
1970).

Test-retest reliability after a two month interval
resulted in a product-moment correlation between the
total scores of 0.74. Inter-rater reliability was
examined by having fathers and mothers of 35 nine to 13-
year-olds rate them simultaneously, but independently,
during an interview. The product-moment correlation
between their total scores was 0.64, indicating a
moderate to good correlation (Colton 1974).

b) Bristol Bocial Adjustment Guide (Btott 1966)

The Bristol Social Adjustment Guide was completed by
the child’s teacher at both the 7 and 11 year follow-up.
This scale is intended to detect and diagnose
"maladjustment, unsettledness or other emotional handicap
in children of school age" (Stott 1966).

The Bristol Social Adjustment Guide consists of 146
statements of childhood behaviors or attitudes. Each is
designated as belonging to one of 12 separate
"syndromes." The teacher underlines the items that he or
she thinks "describe the child’s behavior or attitudes."
Each underlined item contributes a score of 1. Twenty-

nine additional items representing "normal" behavior are
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included but not scored. Hence any child may have as
many as twelve "syndrome" scores and a total score,
produced by addition of all "syndrome" scores. Stott
suggested that a total score of 0-9 was compatible with
normal adjustment; 10-19 indicated "unsettled" behavior;
and 20 or more, "maladjustment."

Several studies evaluating the criterion-related
validity of the Bristol Social Adjustment Guide have been
completed (Stott 1966). Two studies are especially
informative because they included large samples and
randomly chosen comparison groups. The index group for
both studies was "delinquent" boys. Stott states that
"as a form of abnormal behavior delinquency may be used
as a criterion of validity on the assumption that it is
more likely to occur in conjunction with other forms of
disturbed behavior." Seidel used the Bristol Social
Adjustment Guide on 64 boys who had previously been in
correctional schools, and a comparison group of randomly
selected non-delinquent boys attending the same day
schools. Almost 91% of the delinquent boys had a Bristol
Social Adjustment Guide score indicating unsettled or
maladjusted behavior while about 60% of the non-
delinquent boys had a Bristol Sogial Adjustment Guide
score indicating stable or normal adjustment (Seidel as
cited in Stott 1966). 1In a similar validation study,
Stott compared the Bristol Social Adjustment Guide scores

of 403 boys aged 9 to 14 years who were put on probation
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with the scores of 391 boys matched for age and school
placement. Of the 403 boys on probation, 307 (76.2%) had
a Bristol Social Adjustment Guide score indicating
unsettled or maladjusted behavior; and, of the 391
matched controls, 280 (71.6%) had scores indicating
normal adjustment (Stott 1960).

Inter-rater reliability was measured by pairs of
teachers completing the Bristol Social Adjustment Guide
independently for each of 88 secondary school children.
The product-moment correlation between the scores was
about 0.77 (Stott 1966). In a larger, more refined
study, pairs of teachers independently completed the
Bristol Social Adjustment Guide on 202 secondary school
children. Based on the scores they made a diagnosis
giving those who were maladjusted one or more of the
twelve "syndrome" scores. Teachers agreed on 84.9% of
the diagnoses (Stott 1966).

c) Malaise Inventory

The Malaise Inventory was used to measure
maladjustment at age 23. This inventory is a self-
administered questionnaire designed to assess
psychological distress (Rutter, Tizard and Whitmore
1970). The 24-item scale includes symptoms of
depression, symptoms of anxiety and somatic symptoms
thought to have a psychological component. Fourteen of
the 24 items overlap with the psychiatric subscale of the

Cornell Medical Index (Brodman et al. 1949).
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When administered three times to a sample of almost
1,000 mothers in New Zealand, the Malaise Inventory
demonstrated reasonably high stability over two years
(r=0.63) and over four years (r=0.58) (McGee, Williams
and Silva 1986). The value of coefficient alpha for the
scale (0.80) suggests that the items are internally
consistent. The Malaise Inventory is associated with
factors that might be expected to be correlated with
psychological distress: lower socioeconomic status,
younger age at first birth, separated from partner,
received marriage counselling, and treatment for
depression. This scale has been described as measuring
"the different types of emotional disturbance commonly
seen in adults" (Rutter, Tizard and Whitmore 1970).

5. Other determinants

Other variables in the NCDS sample, listed in Table
2.8 and described below, were included for the present
research because prior publications suggested that they
were associated with communication disorders,
maladjustment, or both.

a) BSociodemographic variables

These variables were obtained from interviews with
the parents.

i) Gender of the child

ii) Social class at age 7: Social class was
determined by the occupation of the child’s father.
In Britain at the time of the initial study, the
most frequently used classification of occupations

was that adopted by the Registrar General for
census purposes. The basic framework is of five

116



o 4

5;3@

Methods

occupational groups, termed social classes
I to V, and categorized as follows:

Social Class

I Higher Professional
II Other Professional and Technical
III Other non-manual occupations
III Skilled Manual
v Semiskilled Manual
\'4 Unskilled Manual

No male head of household

For the purposes of this study, the social
class variable was divided into the following

three categories:

I, II, III (non-manual)

III (skilled manual)

IV (senmiskilled manual)

V (unskilled manual) or no male head of
household

W N
U |

b) Home environment

During the interview with the parent, an assessment
was made of family difficulties due to the following:
housing problems, financial problems, physical illness,
divorce, separation, death of the child’s father, death
of the child’s mother, domestic tension, or alcoholism.
This was done by the trained health visitor without
specifically asking about these problems. It was judged
that these were all difficulties which, if present, could
contribute to a stressful home environment. No
information regarding the reliability or validity of
these items is available.
6. Sample size and power

The calculation of sample size requirements for the

cross-sectional component of the NCDS is based on the
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TABLE 2.8: Independent variables by major determinant
categories - NCDS, age 7

Category variable Measurenent
Demographic Gender Dichotomous
Socioeconomic Social class Polychotomous
Medical Health status Polychotomous
Home environment Housing problems Dichotomous

Financial problems Dichotomous
Divorce, separation Dichotomous
Mother deceased Dichotcemous
Father deceased Dichotomous
Domestic tension Dichotomous
Alcoholism Dichotomous
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assumption that the point prevalence of emotional and
behavioral problems, as defined by the Bristol Social
Adjustment Guide and the Rutter Parent’s Scale, are the
major outcomes of interest. Previous experience with the
Rutter Parent’s Scale indicates that the prevalence of
emotional or behavioral problems among healthy children,
and among those with chronic physical disorders is 10%
and 15%, respectively (Rutter, Tizard and Whitmore 1970).
There is no comparable information for children with
communication disorders. However, it is assumed, based
on experience with the Child Behavior Checklist, that at
least twice as many communication disordered children as
children with other chronic disorders may have
psychiatric problems as defined by the Rutter Parent’s
Scale, i.e. 30%. Given the size of the cohort when the
children were 7, which includes 792 with other chronic
disorders and 317 with communication disorders, power
estimates have been calculated using a two-tailed test
for proportions. If pl is 15% and p2 is 30% and alpha is
set at 0.05, a power of greater than 99% is available.
As in the OCHS, when comparing children with
communication disorders with the group of children who
are healthy, power estimates may be calculated using a
one-tailed test for proportions. With alpha set at 0.05,
if pl is 10% and p2 is 30%, 10,635 children in the
healthy group and 317 children in the communication

disordered group will provide power greater than 99% to
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detect a difference of this magnitude or more.

To estimate the power to test hypotheses when the
sample was 23 years old, a procedure similar to that used
for the OCHS sample was employed. Specifically, levels
of power corresponding to different proportions of
maladjustment among the communication disordered and the
other two groups were determined. These calculations
were based on the assumption that at age 7, 254 of the
communication disordered group (100% - 30%), 673 (100% -
15%) of those with other chronic disorders, and 9,572
(100% - 10%) of those who are healthy would be at risk
for developing emotional or behavioral problems. Using a
two-sided test with alpha=0.05, a power of 89.3% is
available to detect a difference in proportions of 10% or
more between the communication disordered and those with
other chronic disorders. For differences of 20% or more,
power of 99.4% is available.

Due to the large sample size of the NCDS,
differences between the communication disordered and the
healthy of 10% or greater can be detected with a power of
99.4% (one-sided test; alpha=0.05).

7. Analytic strategy

An analytic strategy similar to that used with the
OCHS sample was adopted for the NCDS data with a few
important exceptions. Because there were two outcomes of
interest at age 7, parent and teacher measures of

maladjustment, the analyses proceeded in parallel.
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To determine if maladjustment at age 23 was related to
health status at age 7 a cohort analysis was conducted.
Children who were reported by either their parent or
teacher as being maladjusted at age 7 were analyzed
separately from those who were not identified as such.
In this way, it was possible to distinguish persistent
problems of maladjustment from problems which developed
after age 7.

The longitudinal analysis of the NCDS sample used
information regarding communication disorders and other
chronic disorders from all three time points (7, 11, and
16 years) to estimate the adjusted relative risks for
maladjustment at 23. The strategy for using data from
multiple time points is presented when the complete
predictive model is discussed, and again in Appendix 4.
III. Summary of OCd8 and NCDS8 Samples

The salient characteristics of the OCHS and NCDS
samples are presented in Table 2.9. Both studies have
sampled children from the general population. The NCDS
has a much longer follow-up period than the OCHS - 16
years compared to four years. Physician reports of
health status were available for the NCDS while the OCHS
relied exclusively on parental reporting of these
conditions. The OCHS measured emotional and behavioral
problems combining information from parents, teachers and
youth; the survey instrument was based on DSM-III

diagnoses. 1In the NCDS sample, no attempt was made to
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& TABLE 2.9: Summary of OCHS8 and NCDS data sets
Characteristics OCHS NCDS
of Data Sets
Age of sample (years)
Initially 4 to 16 7
At Follow-up 8 to 20 23
Source of Information
on Health Status
Speech Parent Physician
Hearing Parent Parent and
Physician
Other chronic Parent Parent and
disorders Physician
Source of Information
on Maladjustment
Initial *SDI Rutter Parent’s
Scale (parents)
Bristol Social
Adjustment Guide
(teachers)
Follow-up *SDI Malaise
**DIS Inventory
*Survey Diagnostic Instrument was completed by parents and teachers for
children age 4 to 11 and by parents and youth for children age 12 to 16.
*#*Diagnostic Interview Schedule was completed by youth age 17 to 21.
e
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combine information from parents and teachers regarding
emotional and behavioral problems; two distinct
measurement instruments were used at age 7. At age 23,
information regarding maladjustment was obtained from the
reports of children within the original cohort.
Maladjustment in the NCDS does not rely on DSM-III
diagnoses.

Both data sets were used to test our study
hypotheses. If the indicators are valid and reliable
measures of the same underlying phenomenon, then the
direction and approximate magnitude of the effect should
be similar across data sets providing it is possible to
control for the same confounding variables. However,
some differences may be expected due to the differences
in ages of the children at follow-up. For example, if
the association between communication disorders and
maladjustment decreases with increasing age, then it
would be expected that such an association would be lower
in the NCDS follow-up when the children are age 23 than

in the OCHS follow-up when the children range in age from

8 to 20.
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The two study hypotheses were tested analyzing
samples from the OCHS and the Nepsl. This chapter
presents the results of these analyses. The chapter is
divided into four main sections and one summary section.
Each of the main sections presents results from one of
the samples and one of the study hypotheses. Part A
reports the findings from the cross-sectional analysis of
the OCHS sample. This section includes descriptive
statistics for this sample in 1983 and the data used to
test the first study hypothesis. Specifically, do
children with communication disorders in 1983 have a
higher prevalence of emotional and behavioral problems
than those who are healthy or those with other chronic
disorders? Part B presents the findings from the OCHS
sample used to test the second study hypothesis: 1In
1987, do children who had communication disorders in 1983
have a higher prevalence of emotional and behavioral
problems than those who had other chronic disorders or
who were healthy?

Part C presents the descriptive statistics of the
NCDS when the sample was age 7 and the data used to test
the first study hypothesis. Specifically, are

communication disordered children at age 7 more likely to

1Study hypotheses refer to a theoretical population, and thus are deliberately
phrased in general terms. Operationally, in the context of each data set, the
hypotheses are made more specific depending on the unique characteristics of the

sample,
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have emotional and behavioral problems than those with
other chronic disorders or those who are healthy? Part D
includes the results of the cohort analysis of the NCDS
sample when the subjects were 23 years old, and thus
addresses the second study hypothesis: At age 23, do
children who had communication disorders at age 7 have a
higher prevalence of maladjustment than those who had
other chronic disorders or who were healthy? Part E
presents a summary of the findings.

Part A:

AI. OCHS - Descriptive Information in 1983

Of the 3294 children in the original OCHS sample,
135 children had a communication disorder, 365 had a
chronic disorder of another kind, and 2795 were free of
any medical disorder. Not all of these children
fulfilled the inclusion criteria; the number of
communication disordered children excluded and the
reasons for exclusion are shown in Table 3.1.

After applying these exclusion criteria, 90
children remained in the communication disorder group,
307 in the chronic disorder group, and 2241 in the
healthy group (Table 3.2).

Table 3.3 provides a descriptive analysis of the
entire sample in 1983 who met inclusion criteria. The
nean age of the sample was 10.2 years and one half were
males. About 7% of children were from families who were
living below the poverty line, and about 11% came from

single parent homes.
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TABLE 3.1: Communication disordered children excluded
from study - OCHS, 1983

Reason for Exclusion Nunber
Co-existing other chronic disorder 29
Visually Impaired 4
Mentally Handicapped 2
Maternal language other than English 3

or French

Missing information on exclusion 7
criteria

Total 45

e e

TABLE 3.2: Distribution of subjects by diagnostic
grouping - OCHS8, 1983

Health Status N Percent of Total )

1

Communication disorders 90 3.4 %
Other chronic disorders 307 11.5
Healthy 2241 84.3
Total 2638 100.0
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TABLE 3.3: BSocial and demographic characteristics (mean,
standard deviation (8D), and percentage) ~ OCHB, 1983

Characteristic

Demographic factors
Age (years)
Male
Number of siblings
(¥ of subjects with
more than 4 sibs)
Socioeconomic status
Subsidized rent
Overcrowded
Welfare

Below poverty?

Annual incomeb
(scale range 1-13)

Parental factors
Single parent
Maternal age (years)
Paternal age (years)

Maternal education
(less than grade 8)

Paternal education
(less than grade 8)

Disability status®

Functional
limitations

Table 3.3 continues on next page,
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Mean (8D) Percentage
10.2 (3.7)
50.5
2.4 13.5
4.2
13.8
6.4
6.8
6.9 (3.0)
10.7
37.6 (6.5)
40.4 (7.1)
9.7
12.7
5.7
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TABLE 3.3 - continued

Characteristic Mean (8D) Percentage

Home environment

Alcohol abuse 10.2
Emotional disorder 19.6
of mother

Emotional disorder 5.5
of father

Health problem 18.2
of mother

Health problem 16.8
of father

Marital disharmonyd 9.4 (3.0)

(scale range 4-23)

Family dysfunction® 20.7 (5.3) 9.8
Parental separation 4.8
Spouse abuse 2.7

'Family earnings less than $10,000.00 annuslly.

bAnnual income was measured on a scale of $5,000.00 intervals beginning with 1285,000.00
or less through 13z$60,000.00 or more. A mean of 6.9 represents an annual income of about

$29,500.00.

coisability status pertains to all subjects in the sample and was determined independently
health status.

dOn this scale there are three questions relating to the frequency of mutually enjoyable
activities, expressive caring, and quarrelling, plus one question on overall relationship,
which yields a scale ranging from 4 to 23. A higher score indicates more disharmony

(Byles et al. 19%8).

®Ihis scale, with scores ranging from 12-48, is from a 12-item General Functioning Scale
derived from the McMaster Family Assessment Device (Miller et al. 1985). A score greater
than 27 has been used to indicate family dysfunction (Offord et al. 1987).
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Almost one in five had mothers who reported having had an
emotional disorder, and about 10% came from families that
were "dysfunctional" as indicated by criteria on the
General Functioning Scale derived from the McMaster
Family Assessment Device.
AII. OCHS8 - Crude Measures of Association

The point prevalence, crude prevalence odds ratios,
and corresponding 95% confidence intervals describing the
association between health status and psychosocial
maladjustment are shown in Table 3.4. The crude prevalence
odds ratio for the communication disordered group, using the
healthy as the comparison group, is 3.49 compared to 1.72
for the chronic group. These are, however, only crude
estimates; potentially confounding variables and effect

modifiers are not considered.

TABLE 3.4: Health status related to emotional and
behavioral problems (Prevalence, crude prevalence odads
ratio [POR], and 95% confidence interval) - OCH8, 1983

Prevalence 95% CI
Health Status (%) POR® on POR
Communication disorders 33.3 3.49 2.10, 5.80
Oot".er chronic disorders 19.9 1.72 1.24, 2.40
Healthy 12.6 1.00 Reference

-rlhe POR was computed using the healthy children as the reference group
(POR=1,00).
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The crude prevalence rate ratio for the
communication disordered group is 2.64; this is the
prevalence of emotional and behavioral problems among the
communication disordered group divided by the prevalence
of emotional and behavioral problems among the healthy
group. The prevalence rate ratio for those with other
chronic disorders using the healthy group as the
reference was 1.58.

AIII. OCHS ~ Bivariate Analyses

Determinants of maladjustment have been proposed
that may distort the estimation of the effect of
communication disorders on the outcome. 1In order to
identify these potential confounders, bivariate analyses
of the association of these factors with health status
and maladjustment were conducted. In these analyses,
there were two criteria for confounding: (1) a variable
had to be significantly associated with the exposure,
i.e. health status, and (2) a variable had to be
significantly associated with the outcome in the absence
of exposure, i.e. maladjustment in the healthy group. 1In
the event that a variable did not fulfill both of the
above criteria, but results from previous studies
suggested that it should be considered a confounder, it
too was retained for further analyses (Rothman 1586).

The association between a potential confounder and
the exposure, health status, was tested as follows. If

the p-value, obtained from a chi-square test statistic
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for a categorical variable or from a one-way analysis of
variance for an interval rariable, was less than 0.10 or
the magnitude of the difference in proportions between
groups was greater than 10%, the variable was retained.

To test the association between a potential
confounder and maladjustment in the absence of the
"exposure," i.e. in the healthy group, the measure of
association differed from the above for the dichotomous
variables. To determine if a dichotomous variable was
associated with maladjustment in the absence of exposure,
prevalence odds ratios were determined from a chi-square
analysis measuring the association between maladjustment
and the potential confounder. If in the healthy group
the 95% confidence interval around the prevalence odds
ratio excluded one, or if the prevalence odds ratio was
greater than two, the variable was kept for further
consideration. Because prevalence odds ratios were
chosen to measure the association between health status
and maladjustment, this measure of association was also
used to test for other potential covariates. For an
interval level variable, a one-way analysis of variance
was computed between the potential confounder and
maladjustment for the healthy group. If the p-value was
less than 0.10, the variable was considered for further
analyses.

The bivariate analyses of the association between
the potential confounders and health status are provided

in Table 3.5. These analyses were conducted to determine
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TABLE 3.5: Social and demographic characteristics of health
status groups (means [standard deviations] or percentages) -

OCHB, 1983
Exposure
Characteristic Healthy Chronic Communication
Disorders Disorders

Demographic
factors

Age (years) 10.1 (3.6) 10.9 (3.6) 9.1 (3.8)%

Male (%) 49.5 54.1 62.9%

Sibs > 4 (%) 13.6 11.1 18.9
8ociveconomic
status

Subsidized rent (%) 4.0 4.6 7.8

Overcrowded (%) 14.0 11.1 15.6

Welf: re (%) 5.9 7.8 15. 6%

Below poverty (%) 10.4 12.4 13.3 *

Annual income? 6.9 (2.9) 6.8 (3.1) 5.5 (2.7)*
Parental Factors

Maternal education - 12.7 13.1 12.8

less than grade 8 (%)

Paternal education -~ 9.3 11.2 14.4

less than grade 8 (%)

Single parent (%) 10.4 12.4 13.3

Maternal age (years) 37.6 (6.4) 38.0 (6.6) 36.0 (6.5)*

Paternal age {(years) 40.5 (7.1) 40.3 (7.0) 38.2 (7.7)*
Disability status

Functional 3.0 22.8 14.3%

limitations (%)

Table 3.5 continuns on next page.
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TABLE 3.5 - continued

Health Status

Characteristic Healthy Chronic Communication
Disorders Disorders

Home environment

Alcohol abuse (%) 10.4 19.7 13.7
Emotional disorder 17.9 29.3 30.3%
of mother (%)

Emotional disorder 5.1 5.9 14.9%
of father (%)

Health problem 16.1 31.0 27.0%
of mother (%)

Health problem 15.7 22.3 26.3%
of father (%)

Marital disharmonyb 9.4 (3.0) 9.5 (3.1) 10.4 (3.1)*
(scale range 4-23)

Family dysfunction (%)b 9.9 9.3 12.5
Parental separation (%) 4.7 4.8 5.2
Spouse abuse (%) 2.6 3.4 4.3

*Test statistic, chi-square or F-value, significant at p < 0.10.

%Refer to Table 3.2 for description. A mean of 6.9 represents an annual income of about
$29,500.00; a mean of 6.8 represents an annual income of about $29,000.00; a mean
of 5.5 represents an annual income of about $22,500.00.

b Refer to Table 3.2 for a description of this variable.
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which variables fulfilled the first criterion for
confounders, association with the exposure, health
status. The mean age of the children in the
communication disordered group was less than the mean age
in the other two groups. As would be expected from other
studies, there were more boys with communication
disorders than girls. The mean annual income of families
of children with ~ommunication disorders was lower than
that of either of the other two groups as was the mean
age of both parents. About 23% of children with other
chronic disorders had functional limitations compared to
only 14% of those with communication disorders, and 3% of
the healthy.

Among the variables describing the home environment
in which a significant association was found, the risk
factor was usually higher for those with communication
disorders. The one exception was that the mothers of
children with other chronic disorders were more likely to
have a chronic health problem themselves than mothers of
children with communication disorders.

Table 3.6 presents the findings of the bivariate
analyses testing the association between the covariates
and maladjustment in the healthy. These analyses were
conducted to test the second criterion for confounding
variables, associntion with emotional and behavioral
problems among h:atthy children. The following variables

were retained for further analyses because the confidence
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TABLE 3.6: Potentially confounding variables related to
maladjustment in healthy children (prevalence odds ratio, 95%

confidence interval, or t-test p-value) - OCHBS, 1983
Prevalence odds ratio t-test
(95% confidence interval) p-value
Demographic factors
Age p<0.001
Gender (males)? 1.15 (0.89, 1.50)
Number of sibs p=0.823
Socioeconomic status
Subsidized rent? 2.22 (1.32, 3.74)
Overcrowded 1.27 (0.88, 1.82)
Welfare 2.47 (1.62, 3.75)
Poverty 3.04 (2.04, 4.55)
Annual income p=0.003
Parental factors
Single parent 1.48 (1.01, 2.18)
Maternal age p=0.855
Paternal age p=0.923
Maternal education p=0.085
Paternal education p=0.002
Disability status
Functional limitations 3.22 (1.92, 5.41)

Table 3.6 continues on next page.
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TABLE 3.6 = continued

Prevalence odds ratio t-test
(95% confidence interval) p-value
Home environment
Alcohol abuse 1.97 (1.37, 2.84)
Emotional disorder 1.59 (1.16, 2.16)
of mother
Emotional disorder 1.43 (0.81, 2.53)
of father
Health problen 1.20 (0.86, 1.68)
of mother
Health problem 1.46 (1.02, 2.07)
of father
Marital disharmony p<0.001
Family dysfunction 3.10 (2.18, 4.41)
Parental separation 1.55 (0.86, 2.81)
Spouse abuse 1.26 (0.48, 3.30)

%The POR is computed using females as the reference group.

bPOR for the remainder of the dichotomous variables in the table are computed
relative to those without the risk factor. For interval variables, such as age
and annual income, the t-test is computed by comparing the mean of the interval
variable in healthy children who are maladjusted to the mean of the same variable
in healthy children who are not maladjusted.
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intervals around the prevalence odds ratio excluded one,
the prevalence odds ratio was greater than two, or the p-
value was less than 0.10: age, subsidized rent, welfare,
poverty, annual income, maternal education, paternal
education, single parent, functional limitations, alcohol
abuse, emotional disorder of mother, health problem of
father, marital disharmony, and family dysfunction.

Table 3.7 lists the 24 variables included in the
bivariate analyses and summarizes the results. Ten
variables fulfilled both criteria for confounders. Twelve
variables did not because they were not associated with
health status, and with maladjustment in the absence of
exposure. For example, subsidized rent and family
dysfunction were associated with maladjustment in healthy
children (Table 3.6) but not with health status (Table
3.5). Thus, they were omitted from further analyses. In
addition, even though gender was not associated with
maladjustment in the healthy, it was retained because
Beitchman et al. (1986) found that girls with
communication disorders were consistently at greater risk
for psychiatric disorders than were boys with similar
disorders.

A stratified analysis was then conducted to
determine possible effect modifiers and to aid in the
interpretation of the results of the subsequent logistic
regression model (Rothman 1986). Several of the stratunm

specific estimates were imprecise due to small numbers.
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TABLE 3.7: Summir; of bivariate analyses of potentially
confounding variables - OCHS, 1983

Variables associated with both group status and
maladjustment and kept for further analyses

Age

Welfare

Poverty

Anawual Income

Maternal education

Paternal education
Functional limitations
Emotional disorder of mother
Health problem of father
Marital disharmony

Variables not associated with group status and
maladjustaent and omitted from further analyses

Number of siblings
Subsidized rent
Overcrowded

Maternal age

Paternal age

Single parent

Alcohol abuse

Health problem of mother
Emotional disorder of father
Family dysfunction
Parental separation
Spouse abuse

Variables kept in the model based on information from
previous literature

Gender
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This imprecision resulted in large confidence intervals
and point estimates that were often unreliable and
contrary to what was found in previous studies. The
results of the stratified analysis are included in
Appendix 5. The most reliable findings from this
analysis suggest that the effect of communication
disorders on maladjustment may be greater for children
whose mothers have experienced an emotional disorder than
for those who have not. Also, those with other chronic
disorders may have a greater likelihood of maladjustment
if they do not have functional limitations than if they do.
AIV. OCHS - Multivariate Analyses

The multivariate analyses of the OCHS sample in 1983
determines if children with communication disorders have
more emotional and behavioral problems than children with
other disorders or those who are healthy, after
controlling for confounding variables.

The following four steps were taken to determine
the most appropriate logistic regression model. First,
12 variables were chosen to enter the model based on the

results of the bivariate analyses, as summarized in Table

3.7.
Second, missing values were imputed to prevent

loss of information, loss of statistical power, and loss
of precision in estimating regression coefficients (Cohen
and Cohen 1983). Missing values were imputed for those

variables that had more than 4% missing information.
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Table 3.8 lists the 11 variables with their corresponding
percentage of missing values. The method of imputing
missing values differed for each variable. For marital
discord, these values were replaced by the mean value of
the health status group to which the case belonged.
Maternal education was regressed against paternal
education, and the resulting equation was used to
estimate father’s education for missing values.

For functional limitations and other dichotomous
variables, missing values were assigned either 0 or 1 by
a random process using SAS (1988). Starting with those
who had complete information, the proportion of subjects
within each health status category with the factor present
was determined. Then a value of one was distributed to the
same proportion of randomly selected subjects who had
missing values. The remaining subjects with missing values

were assigned a zero 1.

Third, to check for collinearity between the
exposure and control variables, Pearson product moment
correlations were computed. Welfare and poverty were
highly correlated with annual income, and thus were

eliminated from the model to avoid problems of

1To check that the imputed values represented those of the original data, the
parameters for the final model were re-estimated based on the original data and
compared to those of the the models using imputed data. These results may be found
in Appendix 6.
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TABLE 3.8: Frequency of missing values for the variables
selected for logistic regression model - OCHS, 1983

Variable Percentage

Sociodenmographic factors

Age 0.0
Gender 0.2
Welfare 0.0
Poverty 3.2
Annual income 3.2

Parental factors

Maternal education 1.
Paternal education 9.

Disability status
Functional limitations 8.7

Home environment

Emotional disorder of mother 0.6
Health problem of father 11.1
Marital disharmony 11.7
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multicollinearityl. Annual income was retained because
it is a more accurate measure of socioeconomic status
than either welfare or poverty, and thus would result in
more precise estimates of regression coefficients.
Paternal and maternal education, also measures of
socioeconomic status, were correlated with annual income
and were therefore omitted from further analyses.

Fourth, after step three, 9 variables remained and
were entered into a stepwise logistic regression model
using BMDP (1988). Tolerance levels for entry were
0.100, and for removal, 0.150. Controversy exists
regarding the most judicious strategy used for the
inclusion of the exposure of interest2. 1In one strategy,
potentially relevant covariates are forced into the model
first and the exposure of interest is allowed to enter
only after all other covariates have entered. The
advantage of this method is that it ensures that all
potentially relevant covariates will be chosen including
those that are highly correlated with the exposure of
interest. It also determines if the exposure of interest
contributes uniquely to the prediction of the outcome
(i.e. unexplained by other covariates). A second

approach recommended by Greenland (1989) and Kleinbaum,

1(:0mequences of multicollinearity include inaccurate computation of (1) estimates
of regression coefficients, (2) estimates of standard errors, and (3) hypothesis test
statistics (Kleinbaum, Kupper and Muller 1988).

2"ln an analysis of & complex epidemiologic data set, it is not an uncommon
dilemma to have to choose between two more statistically plausible models
(Kleinbaum, Kupper and Morgenstern 1982 p. 480).
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Kupper and Morgenstern (1982), and adopted for this study
is to force the exposure of interest into all models
initially. This allows observation of changes in the
effects of the exposure on the outcome when controlling
for each potential confounder (Greenland 1989).

Two separate models were determined to test main
effects. The first was intended to select variables and
estimate parameters for the relationship between
communication disorders and maladjustment using the
healthy group as the reference. The second was to
determine the relationship between chronic disorders and
maladjustment, also using the healthy group as the
reference. The parameter estimates, standard errors,
adjusted odds ratios, and corresponding confidence
intervals derived from these models are presented in
Table 3.9.

In addition to health status, variables that met
entry criteria in the first model were functional
limitations, age, annual income, marital discord, and
emotional disorder of the mother. With the exception of
emotional disorder of the mother, these same variables
met entry criteria in the second model. Emotional
disorder of the father, health problem of the father and
gender failed to meet entry criteria for either model.
In the first model, the adjusted prevalence odds ratio
for maladjustment was 2.86 among the communication

disordered children compared to those who were healthy.
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TABLE 3.9: Logistic regression of main effects relating

health status and other predictor variables to maladjustment

(regression coefficient, standard error [S8E], adjusted odds
ratio, and 95% confidence interval [CI]) - OCHS, 1983

Communication Disorders
vs. Healthy

Other Chronic Disorders
vs. Healthy

Regression 0dds Ratio Regression 0dds Ratio
Coefficient (95% CI) Coefficient (95% CI)
(8E) (8E)
Health 1.05 2.86 0.41 1.50
status (0.29) (1.61, 5.05) (0.19) (1.03, 2.18)
Functional 1.04 2.83 0.54 1.72
limitations (0.30) (1.59, 5.09) (0.26) (1.03, 2.87)
Age? 0.07 1.83 0.06 1.92
(0.02) (1.76, 1.91) (0.02) (1.85, 2.00)
Annual b -0.07 0.68 -0.08 0.62
income (0.03) (0.64, 0.72) (0.02) (0.59, 0.66)
Marital 0.05 1.69 0.05 1.62
discord® (0.02) (1.64, 1.73) (0.02) (1.55, 1.69) |
Emotional 0.35 1.42 d -
disorder (0.17) (1.07, 1.98)
of mother
Intercept -2.85 -2,61
(0.39) (0.36)

'odds ratio computed for mean age of communication disordered group, 10.9 years, and chronic
group, 9.1 years.

bOdds ratio computed for mean annual income of communication disordered group, $22,500.00, and

for those with other chronic disorders, $29,000.00.

Codds ratio computed for mean score on Marital Discord scale, i.e. 10.4 for group with
communication disorders, and 9.5 for those with other disorders.

d

Log iikelihood=-667.31 for communication disorders; for other chronic disorders=-751.42
Goodness of fit chi-square=0.64, d.f.=2, p=0.73 for communication disorders; for other
chronic disorders goodness of fit chi-square=3.66, d.f.=5, p=0.16.

This variable did not enter the model.
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For those with other chronic disorders, the adjusted
prevalence odds ratio for maladjustment was 1.50 compared
to the healthy.

Interaction terms between health status and each of
the significant main effects were then entered into the
models. The p-value for entry of these product terms was
0.10 as recommended by several authors (Kleinbaum, Kupper
and Morgenstern 1982; Kelsey, Thompson and Evans 1986;
Greenland 1989). The estimates of the coefficients and
the corresponding standard errors including those for the
interaction terms that remained in the model are
presented in Table 3.10. These results suggest that
maladjustment is more prevalent among communication
disordered children whose mothers had a history of an
emotional disorder. Specifically, as shown in Table
3.11, among children with communication disorders, those
whose mothers had experienced an emotional problem have
an adjusted prevalence odds ratio of 5.79 (95% CI: 2.22,
15.12). In contrast, the point estimate for
maladjustment in communication disordered children whose
mothers have not had an emotional disorder is 1.93 with a
95% confidence interval between 0.91 and 4.10.

Furthe:r explanation regarding the interaction term
between health status and a maternal history of an
emotional disorder is required. This interaction term
had a p-value of 0.08; thus, it reached the p-value for

entry into the model but did not reach statistical
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( TABLE 3.10: Logistic regression with interaction terms
relating health status to maladjustment (regression
coefficient and standard error [SE]) - OCHS, 1983

Communication Disorders Other Chronic Disorders

vs. Healthy vs. Healthy
Variable Regression Regression
Coefficient Coefficient
(8E) {SE)
Health 0.66 0.60
status (0.38) (0.20)
Age 0.07 0.06
(0.02) (0.02)
Functional 1.04 1.08
limitations (0.30) (0.32)
Emotional 0.25 #
disorder (0.18)
of mother
Annual -0.07 -0.08
income (0.03) (0.02)
Marital 0.05 0.05
discord (0.02) (0.02)
HS*EDM2 1.10 #
(0.62) :
HS*FLP # -1.26 :
(0.52)
Intercept -2.86 -2.86 i
(0.39) (0.36) :

# This variable or interaction term did not enter the model for this group.

%This is the interaction term for Health status and Emotional disorder of mother.

l:'This is the i1nteraction term for Heslth status snd Functional limitations.
Log likelihood=-665.73 for communication disorders; for other chronic disorders log

likelthood=-748.47.
( Goodness of fit chi-square=1.54, d.f.=2, p=0.46 for communication disorders; for other
chronic disorders goodness of fit chi-square=2.39, d.f.=2, p=0.30.
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significance at the 0.05 level. At least two options
exist when faced with such an interaction term. The
interaction term could be omitted and the average effect

of the exposure, health status, could be reported as in
Table 3.9. The second option, as advocated by

Greenland (1989) and followed in this thesis, is to set the
significance of interaction terms much higher than 0.o05!,
This choice recognizes that the failure for an interaction
term to reach significance may have more to do with a lack
of power than a lack of effect modification. In this way,
variations of the measure of effect across different levels
of a covariate will not be missed. However, it must be
recognized that the possibility for a sampling error, such
as a Type I error, is greater when the alpha-value is
increased to 0.10, and thus caution must be exercised

when interpreting the results.

For the analysis comparing the chronic disordered
group to the healthy, the estimates of the parameters and
standard errors for the model including the interaction
term are shown in Table 3.10 and the corresponding odds
ratios and 95% confidence intervals are shown in Table
3.12. Among children with other chronic disorders, those
who 7o not have a functional limitation have an odds

ratio (OR) of 1.82 (95% CI:1.23, 2.69) while the odds

1For the purposes of this thesis, the p-value for keeping interaction terms

in the model was 0.10.

147



Results

TABLE 3.11: Communication disorders related to maladjustment
with and without emotional disorder of mother (adjusted odds
ratio and 95% confidence interval) - OCHS, 1983

95% Confidence Interval
Health Status 0dds Ratio® on Odds Ratio

Communication disorder

- without emotional 1.93 0.91, 4.10
disorder of mother

- with emotional 5.79 2.22, 15.12
disorder of mother

1Computed from coefficients and standard errors in Tabie 3.9 and adjusted for atl variables
included in the model for communication disorders shown in Table 3.9,

TABLE 3.12: Other chronic disorders related to maladjustment
with and without functional limitations (adjusted odds ratio
and 95% confidence interval) - OCHS, 1983

Health Status 0dds Ratio® 95% confidence Interval
on 0dds Ratio

Other chronic disorders

- without functional 1.82 1.23, 2.69
limitations
- with functional 0.52 0.20, 1.34
limitations

'Computed from coefficients and standard errors in Table 3.9 and adjusted for all variables
included in the model for other chronic disorders shown in Table 3.9.
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ratio for those with a functional limitations is 0.52
(95% CI:0.20, 1.34).

summary: The results from the OCHS 1983 sample provided
some support for the first study hypothesis. Children
with communication disorders had a higher prevalence rate
of emotional and behavioral problems than those who were
healthy or those who had other chronic disorders. The
association between communication disorders and emotional
and behavioral problazms may be modified by a maternal
history of an emotional disorder. Specifically,
communication disordered children whose mothers had a
history of an emotional disorder may have the highest
prevalence rate of emotional and behavioral problems.
Part B

BI. OCH8 - Descriptive Information in 1987

Attrition was much greater than the 10% originally
predicted by the primary investigators of the OHCS.
Included in the 1810 children contacted in 1987, were 48
or 53.3% of the communication disordered group, 167 or
54.4% of the other chronic disorders group, and 1288 or
57.5% of the healthy group.

Children who were included in the 1983 survey only
were compared to those included in both the 1983 and 1987
surveys. Children who were recontacted in 1987 were
younger than those who were not, mean=9.8 years (SD=3.5)
and mean=11.1 years (SD=3.8), respectively. Also, the

mean annual income for families of children in the 1983
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survey only was approximately $28,000 (SD=$14,250) while
that for those recontacted in 1987 was $30,000
(SD=$15,100). Children in the 1983 survey only were also
more likely to have functional limitations than those who
were recontacted, 6.6% and 4.4%, respectively. No
differences in gender, emotional disorder of mother, or
marital disharmony were observed between those
recontacted in 1987 and those not included in the 1987
survey.

BIXI. OCHS8 (1987) - Bivariate Analyses

Children who had emotional and behavioral problems
in 1983 were analyzed separately from children who were
free of emotional and behavioral problems in 1983. 1In
this manner, prevalence rates for the persistence of
emotional and behavioral problems could be distinguished
from the prevalences for the development of emotional and
behavioral problems.

The results shown in Table 3.13 indicate that
children diagnosed as having communication disorders and
emotional and behavioral problems in 1983 had a
prevalence odds ratio of maladjustment in 1987 of 0.97
(95% CI:0.31, 3.05). Thus, communication disordered
children were no more likely to have persistent problenms
of maladjustment than the healthy. Similarly, the
prevalence odds ratio for children with other chronic

disorders and who were maladjusted in 1983 was 0.97 (95%

CI:0.42, 2.26).
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TABLE 3.13: Health status in 1983 related to emotional anad
behavioral problems in 1987 for those who had emotional and
behavioral problems in 1983 (number, prevalence, crude
prevalence odds ratio [POR], and 95% confidence interval) -

OCHS8, 1987
Health Status N Prevalence POR® 95% confidence
(%) interval on POR

Communication 14 35.7 0.97 0.31, 3.05
disorders

Other chronic 28 35.7 0.97 0.42, 2.26
disorders

Healthy 140 36.4 1.00 Reference

fThe POR was computed using the heslthy children as the reference group (POR=1.00).

TABLE 3.14: Health status in 1983 related to emotional and
behavioral problems in 1987 for children free of emotional and
behavioral problems in 1983 (number, prevalence, crude
prevalence odds ratio [POR), and 95% confidence interval) -

OCHS8, 1987
Health BStatus N Prevalence POR® 95% confidence
(%) interval on POR
Communication 34 8.8 0.68 0.21, 2.25
disorders
Other chronic 139 15.8 1.21 0.73, 2.00
disorders
Healthy 1148 13.1 1.00 Reference

“Ihe POR was computed using the healthy children as the reference group (POR=1.00).
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When the analysis was restricted to children who
were free of maladjustment in 1983, 34 children remained
in the communication disordered group, 129 in the other
chronic disorders group, and 1,148 in the healthy group.
Again, as shown in Table 3.14, there were no
statistically significant differences in the prevalence
of new cases of maladjustment between either the
communication disordered group and the healthy (POR=0.68;
95% CI:0.21, 2.25), or between those with other chronic
disorders and the healthy (POR=1.21; 95% CI:0.73, 2.00).
BIII. OCHB (1987) - Multivariate Analyses

To determine the extent of the association between
health status, as identified in 1983, and maladjustment
as measured in 1987, while controlling for potential
confounders and identifying effect modifiers, logistic
regression models were used. The variables chosen to
enter the models were the same as those that were entered
into the models for the 1983 data. Similar tolerance
levels for entry and exit were employed. None of the
variables, including health status, were predictive of
either persistent or developing maladjustment, and are
therefore not presented in tabular form.

Summary: The results from the cohort analysis of the OCHS
data did not support the second study hypothesis.
Children with communication disorders in 1983 were not
found to have more persistent emotional and behavioral

problems than those who were healthy or those with other
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chronic disorders. Neither did communication disordered
children develop more problems between 1983 and 1987 than
those who were healthy or those who had other chronic
disorders. These conclusions should be considered
tentative due to low power because of an unexpectedly
high attrition rate in the OCHS in 19871,
Part C
CI. NCDS8 - Descriptive Information at Age 7

In 1965, 2.7% of the NCDS sample at age 7 were
reported to have communication disorders, and 6.7% were
identified as having another chronic disorder as shown

below in Table 3.15.

TABLE 3.15: Distribution of subjects by diagnostic grouping
total) - NCDS, age 7

N Percent of Total
Communication disorders 317 2.7
Other chronic disorders 792 6.7
Healthy 10635 90.6
Total 11744 100.0

1Hhen the thesis protocol was approved in 1986, the principal 1nvestigators
of the OCHS predicted that in 1987 they would be able to recontact 90% of the
subjects included in the 1983 survey.
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In Table 3.16 the social and demographic features of
the 11,744 children meeting the inclusion criteria who
were included in the 1965 survey are summarized.

Although the variables are not equivalent, comparisons
with similar information from the OCHS sample may be of
interest. Housing problems were experienced by 7.3% of
the NCDS sample while 4.2% and 13.8% of the OCHS sample
had subsidized rent or overcrowded conditions,
respectively. Financial problems were reported by 8.0%
of the NCDS households compared with 6.8% of the OCHS
sample who were below the poverty line. Although no one
variable identified a single parent family in the NCDS
sample, the percentage of parents who were divorced or
separated was 3.8% whereas the percentage of single
parent households in the OCHS was 10.7%. Even when the
percentage of households in which the mother or father
were deceased was added to those of the divorced or
separated, tae proportion was still less than half that
of the OCHS. This may be because the NCDS was completed
18 years earlier than the OCHS when divorce was less
common or because divorce rates differ between Canada and
Great Britain.

CII. NCD8 (age 7) - Crude Measures of Association

At age 7, parents and teachers completed a
questionnaire regarding the child’s behavior. Table 3.17
displays the point prevalence, prevalence odds ratio and

corresponding 95% confidence intervals summarizing the
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o TABLE 3.16: Social and demographic characteristics -
NCDB, age 7

Characteristic Percentage

Demographic factors
Gender (male) 51.2
S8ocioeconomic status

Social class

I 29.4
I1 44.2
III 26.4

Home environment

Housing problenms 7.3
Financial problems 8.0
Divorce, separation 3.8
Father deceased 1.1
Mother deceased 0.4
Domestic tension 5.8
Alcoholism 1.0

3

$
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1[' TABLE 3.17: Health status related to parents’ assessments of
maladjustment (prevalence, crude prevalence odds ratio
[POR], and 95% confidence interval) - NCDS, age 7

Health Status® Prevalence PORP 95% confidence
(%) interval on POR
Communication disorders 6.9 1.47 0.91, 2.35
Other chronic disorders 5.3 1.12 0.80, 1.57
Healthy 4.8 1.00 Reference

®n=277 for communication disorders; n=731 for other chronic disorders; nz9,987 for
the healthy. These values differ from those of Table 3.15 because of missing values on
parents’ assessments of maladjustment.

bThe POR was computed using the healthy children as the reference group (POR=1.00).

TABLE 3.18: Health status related to teachers’ assessment
of maladjustment (prevalence, crude prevalence odds ratio
(POR), and 95% confidence interval) - NCDS, age ?

Health Status® Prevalence PORP 95% confidence
(%) interval on POR
Communication disorders 23.2 2.22 1.70, 2.89
Other chronic disorders 15.6 1.36 1.11, 1.67
Healthy 12.0 1.00 Reference

"n=306 for communication disorders; n=768 for other chronic disorders; n=10,349
for healthy. These values differ from those of Table 3.15 because of missing values on
teachers’ assessments of maladjustment.

blhe POR was computed using the healthy children as the reference group (POR=1.00).
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association between the parents’ assessments of the
child’s adjustment and the child’s diagnostic grouping.
The point estimate of the prevalence odds ratio for the
communication disordered group was 1.47 and the
confidence interval included 1. The prevalence odds
ratio for those with other chronic disorders was only
slightly elevated, and again the confidence interval
included 1. Because the prevalence of maladjustment is
less than 10% for all health status groups, the
prevalence odds ratio in this case closely approximates
the prevalence rate ratio.

According to the teachers’ assessments of
maladjustment, however, communication disordered children
as a group were about twice as likely as healthy children
(POR 2.22; 95% CI: 1.70, 2.89) to experience problens,
and those with chronic disorders were about 1.3 times as
likely (95% CI: 1.11, 1.67). The corresponding
prevalence rate ratios are 1.93 for those with
communication disorders, and 1.30 for those with other
chronic disorders (Table 3.18).

CIII. NCDS8 (age 7) - Bivariate Analyses

The criteria for confounding that were used for the
OCHS sample were followed for the bivariate analyses of
the NCDS sample. The results of the bivariate analyses
of the association between potentially confounding
variables and health status are included in Table 3.19.

As in the OCHS sample, gender was significantly

157



Results

TABLE 3.19: Potentially confounding variables related to
health status - NCDi&, age 7

Health Status

Characteristic Healthy Chronic Communication
Disorders Disorders

Demographic
factors

Males (%) 50.7 55.3 59.6%
8ociocecononmic
status

Social class

I (%) 29.9 27.8 20.7
II (%) 44.0 44.8 46.8
III (%) 26.1 27.5 32.5%

Home environment®

Housing problems (%) 7.3 6.6 10.3
Financial problems (%) 7.7 9.4 11.8%*
Divorce, separation (%) 4.1 2.6 4.3
Father deceased (%) 1.2 1.1 1.0
Mother deceased (%) 0.5 0.0 0.7
Domestic tension (%) 5.7 5.8 7.7
Alcoholism (%) 1.0 0.7 2.3

-
Chi-square significant at p < 0.10.

®values for home environment values are expressed in terms of percent with risk factor
present.
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associated with health status. There were more males in
the communication disordered group than in either of the
other groups.

Similarly, a significant association between health
status and social class was found; the percentage of
children in the lowest social class was higher in the
communication disordered than in either the healthy or
other chronic disordered group. In contrast to the OCHS
sample, only one variable describing the home environment
was related to health status - financial problems.

The results of the bivariate analyses of the
relationship between the covariates and teachers’
assessments of maladjustment in the healthy at age 7 are
shown in Table 3.20. All of the covariates, with the
exception of the death of either parent, were
significantly associated with maladjustment. The largest
statistically significant point estimate was domestic
tension, and the smallest was alcoholism.

A summary of the results of the bivariate analyses
is given in Tables 3.21. The variables found to fulfill
the criteria for confounding were gender, social class,
financial problems and domestic tensionl. oOther
variables were found to fulfill only one or none of the
criteria. For example, alcoholism was associated with
the teachers’ assessment of maladjustment in the healthy

children, but it was not associated with health status.

1These same variables also fulfilled the criteria for confounding when parents’
assessment of maladjustment was used as the outcome variable.
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TABLE 3.20: Potentially confounding variables related to
teachers’ assessment of maladjustment in healthy children
(prevalence odds ratio and 93% confidence interval)
NCDS, age 7

Characteristic Prevalence 04ds Ratio
(95% confidence interval)

Demographic factors
Gender (male)? 1.96 (1.73, 2.21)

Bocioceconomic status

Social classb
II 1.85 (1.58, 2.16)
ITI 2.53 (2.15, 2.98)

Home environment®

Housing problems 2.02 (1.67, 2.44)
Financial problems 1.92 (1.44, 2.57)
Divorce, separation 2.15 (1.69, 2.74)
Father deceased 1.32 (0.79, 2.22)
Mother deceased 0.90 (0.36, 2.29)
Domestic tension 2.62 (2.13, 3.23)
Alcoholism 1.78 (1.05, 3.00)

“poR 15 computed using females as the reference group.

bPOR ts computed using Social class 1 as the reference group.

CFor the home environment variables, POR is computed relative to the absence of the risk
factor.
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TABLE 3.21: Summary of bivariate analyses of potentially
confounding variables - NCDS, age 7

Variables associated with both group status anad
maladjustment and kept for further analyses

Gender
Social class
Financial problems

Variables not associated with group status and
maladjustment omitted from further analyses

Housing problems
Divorce, separation
Father deceased
Mother deceased
Alcoholism

Variables kept in the model based on results from the
Ontario Child Health Survey and previous literature

Domestic tension
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Although domestic tension was not statistically
associated with both health status and maladjustment in
the absence of exposure, it was kept in the model. Past
studies have found that children living in disharmonious
homes are more likely to show behavioral and emotional
problems than children living in harmonious homes
(Richman, Stevenson and Graham 1982; Rutter 1979). For
this reason and to compare the effect of domestic tension
in the NCDS model with that of a similar construct,
marital discord in the OCHS sample, domestic tension was
kept in the model.

As in the OCHS, a stratified analys‘s was conducted
to identify possible effect modifiers and to aid iin the
interpretation of the results of the logistic regression
model. The results are included in Appendix 7.

A further analysis revealed that the type of
communication disorder may modify the effect between health
status and maladjustment. Although both speech and
hearing impairments may influence maladjustment through a
common pathway of failure in communication, the
neurological origins of these deficits are distinct.
Because each disorder may thus pose different risks,
groups were examined separately in an additional
analysis. This distinction was not the focus of this

study and is only briefly summarized herel.

1This was not done in the OCHS sample due to the small numbers with each
communication disorder, and the consequent lack of statistical power.

162



<M

Results

When speech and hearing disorders were examined
separately, the nature of the disorder modified the
effect: those with speech disorders had a prevalence odds
ratio of maladjustment according to the teachers’
assessments of 4.1 (95% CI:2.89, 5.94) while the hearing
impaired had a prevalence odds ratio of 1.2 (95% CI:
0.82, 1.9); and those with speech disorders had a
prevalence odds ratio of maladjustment according to the
parents’ assessments of 1.3 (95% CI:0.55, 2.88) while
the hearing impaired had a prevalence odds ratio of 1.66
(95% CI: 0.93, 2.94). (Further information on these
analyses is found in Appendix 8.)

CIV. NCD8 (age 7) =- Multivariate Analyses

Multivariate analyses of the cross-sectional study
of the NCDS children at age 7 was similar to that of the
OCHS sample in 1983. A brief description cf each of the
steps involved in this analysis is presented below.

Step one: Based on the bivariate analyses, the four
variables listed in Table 3.21 were chosen to enter the
model to test the association between communication
disorders and maladjustment, and between other chronic
disorders and maladjustment.

Step two: Procedures similar to those used in the
OCHS sample were employed to test for collinearity
between the exposure and control variables. Because
there was little correlation between independent

variables, none were dropped from the analysis at this
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stage.

Step three: Four variables were entered into
a stepwise logistic regression model. The following
criteria were used: (a) health status was forced into
all models, and (b) tolerance levels for entry of other
variables were 0.100, and for removal were 0.150.

Table 3.22 includes the results of the multivariate
analyses at age 7 using the parents’ assessment of
maladjustment. The adjusted prevalence odds ratio
indicates that children with communication disorders are
not significantly more likely to be maladjusted than
healthy children (POR 1.5; 95% CI: 0.86, 2.46). Neither
are children with other chronic disorders more likely to
be maladjusted than healthy children (POR 1.2; 95% CI:
0.77, 1.62).

The results of the multivariate analyses at age 7
using the teachers’ assessment of maladjustment are
displayed in two models in Tables 3.23. The odds ratio
for maladjustment adjusted for gender, financial
problems, social class and domestic tension is about 1.9
when children with communication disorders are compared
to healthy children, and approximately 1.5 when compared
to those wita other chronic disorders.

The strongest determinant of maladjustmenc was
gender. In both models, boys had an adjusted prevalence
odds ratio of about 4.0 when compared to girls.

Other relationships were also very similar across the
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TABLE 3.22: Logistic regression of main effects relating
health status and other predictor variables to parents’
assessment of maladjustment (regression coefficient, standard

error (SE], adjusted odds ratio and 95% confidence interval) -

NCDS, age 7

Ccommunication Disorders Other Chronic Disorders

vs. Healthy

vs. Healthy

Regression 0dds Ratio Regression dds Ratio
coefficient (95% CI) coefficient (95% CI)
(8SE) (8E)
Health 0.38 1.46 0.11 1.12
status (0.27) (0.86, 2.46) (0.19) (0.77, 1.62)
Gender 0.20 1.23 0.20 1.22
(male) (0.10) (0.73, 2.07) (0.10) (1.00, 1.49)
Social 0.36 1.43 0.33 1.39
class (I) (0.14) (0.71, 2.91) (0.13) (1.07, 1.81)
(1I1) 0.71 2.03 0.71 2.03
(0.14) (1.55, 2.68) (0.14) (1.54, 2.66)
Domestic 0.97 2.64 0.94 2.57
tension (0.16) (1.92, 3.62) (0.16) (1.88, 3.51)
Intercept -3.58 -3.58
(0.13) (0.12)

Log likel ihood=-1580.12 for CD; for other chronic disorders=-1647.07.

Goodness of fit chi-square=1.37, ¢.f.=2, p=0.63 for communication disorders; for other

chronic disorders, goodness of fit chi-square=2.52, d.f.=2, p=0.33.
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models for the two exposure categories, communication
disorder and other chronic disorders. Children from
families with financial problems had a prevalence odds
ratio for maladjustment of about twice that of those from
families wj:nout financial worries. Also, children from
families with domestic tension were between 1.7 and 1.8
times as likely to have emotional or behavioral problems
as children from homes without domestic tension.
sunmary: The data from the NCDS sample at age 7 only
partially support the first study hypothesis. At age 7,
according to the teachers’ assessments, communication
disordered children were more maladjusted than those with
other chronic disorders or those who were healthy. In
contrast, however, according to the parents’ assessments,
communication disordered children were not significantly
more maladjusted than those with other chronic disorders
or those who were healthy.
Part D
DI. NCD8 (age 23) - Crude Measures of Association

To predict maladjustment at age 23 from health
status at age 7, the cohort was divided into two groups.
The first group comprised those who were judged by either
their parent or teacher to be maladjusted at age 7; the
second group was made up of the remaining children, those
who were not reported to be maladjusted at age 7.
Children who had missing values for either parent or

teacher assessments were excluded because it was not
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TABLE 3.23: Logistic regression of main effects relating

health status and other predictor variables to teachers’
assessment of maladjustment (regression coefficient, standard

a error [BE), adjusted odds ratio and 95% confidence interval) -

NCDS, age 7

Communication Disorders
vs. Healthy

Other Chronic Disorders

vs. Healthy

Regression 0dds Ratio Regression 0dds Ratio
coefficient (95% CI) coefficient (95% CI)
(8E) (8E)
Health 0.63 1.89 0.25 1.28
status (0.17) (1.37, 2.61) (0.12) (1.01, 1.62)
Gender 1.43 4,17 1.38 3.98
(male) (0.07) (3.64, 4.79) (0.07) (3.47, 4.56)
Financial 0.67 1.96 0.72 2.06
problems (0.11) (1.57, 2.44) (0.11) (1.66, 2.55)
Social 0.61 1.84 0.57 1.76
class (I) (0.09) (1.53, 2.21) (0.09) (1.48, 2.10)
(I1) 0.79 2.21 0.76 2.13
(0.10) (1.82, 2.69) (0.10) (1.76, 2.58)
Domestic 0.59 1.80 0.52 1.69
tension (0.13) (1.39, 2.32) (0.13) (1.31, 2.17)
Intercept =-2.39 -2.35
(0.08) (0.08)

Log likelihood=-2982.24 for communication disorders; for other chronic disorders=-3113.34.
Goodness of fit chi-square=1.14, d.f.=2, p=0.57 for communication disorders; for other
chronic disorders, goodness of fit chi-square=2.84, d.f.=2, p=0.24.

A
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possible to determine if these children were mali/djusted
at age 7. Of the 10,812 children with complete
information on parents’ and teachers’ assessments of
maladjustment at age 7, 8,156 or 75.4% were recontacted
at age 23. This latter group consisted of 198 children
with communication disorders, 540 children with other
chronic disorders, and 7,418 children who were healthy.
Children who were recontacted at age 23 were less likely
to be males, 49.7% compared to about 55.9% of those who
were not recontacted; they were less likely to have come
from families that were experiencing domestic tension
when they were age 7, 4.9% compared to 7.6%; they were
less likely to have come from families who were in the
lowest socioeconomic class when they were age 7, 25.7%
compared to 28.1%; and, they were itess likely to be
maladjusted at age 7, 15.3% compared to 19.0%.

Maladjustment at age 23 was determined by a cut-off
on *he Malaise Inventory. The prevalence of
maladjustment at age 23 among those wht were maladjusted
at age 7 for each health status group is presented in
Table 3.24.

These data indicate that communication disordered
children had a crude prevalence odds ratio for
maladjustment of about 2.5 (95% CI: 1.3, 4.8) when
compared to those who were healthy at age 7.

The prevalence of maladjustment at age 23 among
those who were not maladjusted at age 7 is presented in

Table 3.25. The 95% confidence interval around the
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TABLE 3.24: Health status at age 7 related to maladjustment
at age 23 among those who were maladjusted at age 7
(prevalence, crude prevalence odds ratio [POR]) and 95%

confidence interval) - NCDS, age 23

Health Status Prevalence PORP 95% CI

at age 7% (%) on POR
Communication disorders 25.0 2.51 1.31, 4.83
Other chronic disorders 8.¢ 0.73 0.36, 1.47
Healthy 11.5% 1.00 Reference

1n=52 ;er communication disorders; n=102 for other chronic disorders; n=1,153
for healthy.

t’l’l'te POR was computed using those who were healthy at age 7 as the reference
group (POR=1.00).

TABLE 3.25: Health status at age 7 related to maladjustment

at age 23 among those who were not maladjusted at age 7

(prevalence, crude prevalence odds ratio [POR]) and 95%
confidence interval) - NCDS, age 23

Health 8tatus Prevalence PoRP 95% CI

at age 72 (%) on POR
Communication disorders 7.5 1.28 0.69, 2.38
Other chronic disorders 6.2 1.03 0.69, 1.54
Healthy 6.0 1.00 Reference

s n=146 for communication disorders; n=438 for other chronic disorders;
n=6,265 for healthy.

bThe POR was computed using those who were healthy at age 7 as the

reference group (POR=1.00).
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prevalence odds ratios for communication disordered
children and for those with other chronic disorders
includes 1.

Thus, from these unadjusted estimates it would
appear that children with commuvnication disorders are no
more likely to develop emotional and behavioral problems
between ages 7 and 23 than those who are healthy or those
with other chronic disorders.

DII. NCDS (age 23) — Multivariate Analyses

The goal of the multivariate analysis of the NCDS
cohort was to determine the magnitude of the association
between health status at age 7 and maladjustment at age
23 while controlling for poscsible confounders, and
identifying effect modifiers. Logistic regression models
were created to predict maladjustment at age 23.

Models included variables measuring changes in
health status between ages 11 and 16 and changes in
socioeconomic status between ages 7 and 16 in addition to
baseline variables. In analyzing longitudinal data with
observations at more than two time points, it is rarely
appropriate to consider only the correlations of baseline
predictor variables with outcomes. As Rutter (1988)
notes, to specify correctly the effect of baseline
variables it is necessary to include information on
changes that may have occurred during the interval
between baseline measurement and outcome measurement.

For example, to determine the effect of communication
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disorders at age 7 on maladjustment at age 23, it is
necessary to first account for important events that may
have happened to the child in the intervening years.

This can be done in two ways. First, measures of
important characteristics such as the presence or absence
of communication disorders at ages 11 and 16 could be
included in a regression model. These measures, however,
are likely to be highly associated. If predictor
variables are collinear, parameter estimates will likely
have large standard errors, and thereby be unreliable
(Kleinbaum, Kupper and Muller 1988). An alternative
method, advocated by Goldstein (1979), is to construct
variables indicating change in relevant characteristics
over time.

Such pattern variables have been used by Goldstein
(1979) in prior analyses of NCDS data to adjust baseline
predictors for longitudinal variations. Magnusson and
Bergman (1988) in analyzing data from their Stockholm
longitudinal study have also based their analyses on
patterns of behavior. 1In their method, individuals who
experience similar behavioral changes over time are
identified and grouped together. Variables are then
constructed to represent patterns of behavior.

In this thesis, combinations of patterns for
socioeconomic status, a trichotomous variable, were
adapted directly from Goldstein (1979). He used changes

in socioeconomic status between ages 7 and 16, using
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socioeconomic status at age 11 as a reference point, to
predict reading scores at age 16. In Goldstein’s
analysis of the NCDS, the 27 possible combinations of
socioeconomic status were grouped into 5, those appearing
in Table 3.26 plus a reference category of no change.

To exhaust the changes that may have occurred in
communication disorders over the two ages (11 and 16)
would require 4 combinations or patterns (2 X 2) of
changes. Thus to simplify the model only two change
patterns are used: one reflecting a resolving pattern of
communication disorders, another reflecting a more
persistent pattern. 1In the resolving pattern the child
was rated as communication disordered at age 11 but was
no longer considered disordered by age 16. In the
persistent pattern, the child was disordered at ages 11
and 16, or age 16 only.

Further details regarding the manner in which
patterns were constructed for changes in health status
and socioeconomic status, and the methods used for
imputed missing values for these pattern variables are
available in Appendix 4.

An interaction term between health status at age 7
and maladjustment at age 7 was forced into the model.
This made it possible to distinguish those who were
reported as being maladjusted at both ages 7 and 23 from
those who were reported to be maladjusted at age 23 only.

The former group will be regarded as those who
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"persisted" in having emotional and behavioral problems
and the latter as those who "developed" emotional and
behavioral problems. Other two-way interactions between
health status and the other variables were permitted to
enter the model if they met the tolerance levels; none
did.

The estimates cof the parameters and standard errors
for the model including the interaction term between
health status and maladjustment at age 7 are shown in
Table 3.26. The corresponding adjusted odds ratios and
95% confidence intervals are shown in Tables 3.27 and
3.28 for the communication disordered children and those
with other chronic disorders, respectively. The odds
ratios are adjusted for gender, change in health status
between ages 11 and 16, and changes in socioeconomic
status between age 7 and 16 using socioeconomic status at
age 11 as a reference.

The adjusted prevalence odds ratio for communication
disordered children who were maladjusted at age 7 was
1.82 (95% CI:0.75, 4.45), and that for those who were not
maladjusted at age 7 was 1.50 (95% CI:0.76, 3.00).

Although the point estimates of these odds ratios
are elevated, the corresponding 95% confidence intervals
include 1. Thus, it cannot be concluded that
communication disorders at age 7 are significantly
associated with the persistence or development of

maladjustment by age 23.
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TABLE 3.26: Logistic regression with interaction terms

relating health status at age 7 and other predictor variables

to maladjustment at age 23 (regression coefficient and standard
error [S8E]) - NCD8, age 23

Communication Disorders Other Chronic Disorders
vs. Healthy vs. Healthy
Variable Regression Regression
coefficient coefficient
(8E) (8E)
Health 0.41 0.08
status (0.35) (0.24)

Health status history?

resolving 0.46 ~0.07
(0.23) (0.36)

persisting -0.08 0.12
(0.25) (0.18)

Gender 1.15 1.22
(female) (0.12) (0.12)
Maladjustment at 0.80 0.82
age 72 (0.13) (0.13)
Maladjustment at 0.19 -0.20
age 7*health status (0.57) (0.51)

Socioeconomic status
using age 11 as a
reference point

social class II 0.44 0.40
(0.15) (0.14)
social class III 0.81 0.73
(0.17) (0.17)

Table 3.26 continues on the next page.
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TABLE 3.26 - continued

Communication Disorders Other Chronic Disorders
vs. Healthy vs. Healthy
Vvariable Regression Regression
coefficient coefficient
(8E) (BE)
Socioecononic
longitudinal
patterns
III to I or II -0.11 -0.12
(0.18) (0.21)
IT to I -0.06 0.21
(0.29) (0.26)
I or ITI to III 0.39 0.34
(0.21) (0.21)
I to II 0.52 0.57
(0.31) (0.30)
Intercept -4.02 -4.03
(0.15) (0.15)
—

See text and Appendix 4 for details of variable.

Log likelihood=-1398.97 for communication disorders; for other chronic disorders log
likelihood=-1430.98

Goodness of fit chi-square=3.27, d.f.=2, p=0.20 for communication disorders; goodness
of fit chi=square=3.29, d.f.=2, p=0.19 for other chronic disorders.
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TABLE 3.27: Ma‘adjustment at age 23 in children with
communication disorders at age 7 (adjust~A prevalence odds
ratio and 95% confidence interval) - NWCDS, age 23

95% Confidence Interval
Health Status 04dds Ratio? on 04ds Ratio

Communication disorder

- maladjusted at age 7 1.82 0.75, 4.45
- not maladjusted at 1.50 0.76, 3.00
age 7

1Computed from coefficients and standard errors in Table 3.26 and adjusted
for all variables included in model for communication disorders shown 1n Table 3.26.

The crude analysis indicated that communication
disordered children were significantly more likely to
persist in being maladjusted than healthy children.
However, after controlling for confounders in the
multivariate model, this association no longer existed.
The variables that resulted in the greatest change in the
prevalence odds ratio were gender and socioeconomic
status. Both these variables were associated with the
exposure, health status, and the outcome, maladjustment
at age 23. However, ‘here was no significant interaction
term between gender and health status, nor between
socioeconomic class and health status.

There were more males in the communication
disordered group than females, 58.1% compared to 41.9%,
respectively. However, healthy females were more likely
to be maladjusted at age 23 than healthy males, 10.0%
compared to 3.6%. To determine the impact of gender on

the measure of the effect of health status on
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maladjustment at age 23, gender was entered into a model
including health status, maladjustment at age 7, and the
interaction between health status and maladjustment at
age 7. When gender entered the mvodel, the prevalence
odds ratio increased from 2.5 to 2.8 for the persistence
of maladjustment. This is a small increase but it is
consistent with the observation that the communication
disordered individuals were more likely to be males.
Whereas among the healthy, maladjustment at age 23 was

more common in females.

The impact of socioeconomic status on the prevalence
odds ratio measuring the effect of health status at age 7
on maladjustment at age 23 is straightforward.
Socioeconomic status is associated with health status.
Specifically, the families of communication disordered
children were more likely to be from the lowest
socioeconomic class than were families of healthy
children. Among those who were healthy at age 7,
maladjustment at age 23 was more common for those in the
lowest socioeconomic class than for those in the middle
or highest socioeconomic class; 9.3% compared to 7.0% and
4.4%, respectively. Controlling for socioeconomic status
attenuates the effect of health status on the persistence
of maladjustment. Thus, in the crude analysis, the
association between communication disorders and the
persistence of maladjustment is at least partially due to

confounding by social class.
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As shown in Table 3.28, after controlling for
gender, socioeconomic status and changes in health status
and socioeconomic status, children with other chronic
disorders who were maladjusted at age 7 did not have more
persistent maladjustment than bhealthy children (POR=0.76;
95% confidence interval 0.18, 3.11). Also, children with
other chronic disorders at age 7 who were not maladjusted
at age 7 were no more likely than healthy children to
become maladjusted by age 23 (POR=1.18; 95% confidence

interval 0.73, 1.90).

TABLE 3.28: Maladjustment at age 23 in children with
other chronic disorders at age 7 (adjusted prevalonce odds
ratio and 95% confidence interval) - NCDS, age 23

95% Confidence Interval
Health Status odds Ratio® on 0dds Ratio

Other chronic disorders

- maladjusted at age 7 0.89 0.37, 2.14
- not maladjusted at 1.09 0.68, 1.74
age 7

.rComputed from coefficients and standard errors in Table 3.26 and adjusted for
all variables 1ncluded in model for other chronic disorders shown in Table 3.26.

S8ummary: The results from the NCDS sample at age 23 do
not support the second study hypothesis. It cannot be
concluded that children with communication disorders at
age 7 are more likely to persist in being maladjusted at
age 23 than those with other chronic disorders or those
who are healthy after controlling for gender,

socioeconomic status, and changes in health status and
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socioeconomic status. Neither are communication

dis rdered children at age 7 more likely to develop
problems of maladjustment by age 23 than those with other

chronic disorders or those who are healthy.
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PART E:

EI. Summary of Findings

With respect to the study hypotheses, the following
conclusions can be drawn:

1. According to the results from the cross-sectional
analyses of the OCHS sample, children with communication
disorders had an adjusted odds ratio for maladjustment of
2.86 (95% CI:1.61, 5.05) using the healthy as a
reference. These odd ratios are adjusted for age,
functional limitations, annual income and marital
disharmony. This finding may be modified by a maternal
history of emotional disorder. Specifically, children
with communication disorders whose mothers had a history
of an emotional disorder may have a higher prevalence
rate of emotional and behavioral problems than
communication disordered children whose mothers did not
have a history of an emotional disorder.

2. According to the results from the cross-sectional
analysis of the NCDS sample, children with communication
disorders at age 7 are more likely to be judged by their
teachers to be maladjusted than those who are healthy or
those with other chronic disorders. The adjusted odds
ratio, using the healthy group as the reference is 1.89
(95% CI:1.37, 2.61) controlling for gender, financial
problems, social class and domestic tension.

When judged by their parents, seven-year old
children with communication disorders are not

significantly more likely to be maladjusted than those
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with other chronic disorders or those who are healthy.

3. According to the results from the cohort analysis of
the OCHS sample, communication disorders are not
significantly associated with the persistence or
development of psychiatric disorders four years later.
This conclusion is tentative due to the high attrition
rate and corresponding low power between the time of the
initial contact of the OCHS sample in 1983 and the second
contact in 1987.

4. According to the results of the NCDS sample, children
who had communication disorders at age 7 and were
maladjusted at age 7 had an adjusted odds ratio for
maladjustment at age 23 of 1.82 (95% CI: 0.75, 4.45)
compared with those who were healthy at age 7.

Children who had communication disorders at age 7 and
were not maladjusted at age 7 had an adjusted odds ratio
for maladjustment at age 23 of 1.51 (95% CI: 0.76, 3.00).
Children with other chronic disorders and who were
maladjusted at age 7 had an adjusted odds ratio for
maladjustment at age 23 of 0.89 (95% CI:0.37, 2.14);
those who were not maladjusted at age 7 had an adjusted
odds ratio of 1.09 (95% CI: 0.68, 1.74). These odds
ratio were adjusted for gender, socioeconomic status, and
changes in health status, and in socioeconomic status

between the ages of 7 and 16.
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Ir this chapter the conclusions to be drawn from
this study are summarized in the context of other
studies. The methodological strengths and limitations of
this study are examined. Two theoretical models are
proposed to account for the findings, and clinical and
research implications are discussed.

I. S8ummary of Results

The first objective was to determine whether
children with communication disorders from the general
pcpulation had an increased prevalence rate of
maladjustment when compared with children with chronic
physical disorders and with healthy children. Children
with communication disorders from the OCHS had an
adjusted prevalence odds ratio of maladjustment of 2.86
(95% CI:1.61, 5.05) using the healthy group as a
reference. The magnitude of the relationship parallels
that of the studies reviewed in the Introduction. There
was some evidence that this finding may be modified by a
maternal history of emotional disorder. Children with
communication disorders in the OCHS whose mothers had a
history of an emotional disorder were more likely to be
maladjusted than healthy children (adjusted POR=5.79; 95%
CI:2.22, 15.12). 1In contrast, communication disordered
children whose mothers did not have a history of an
emotional disorder were not significantly more
maladjusted than healthy children (adjusted POR=1.93; 95%

CI:0.91, 4.1).
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Although the modifying effect of maternal
emotional disorder was statistically significant only at
the 0.10 level, evidence from other studies supports the
complex relationship between maternal distress, childhood
disorder, and childhood emotional and behavioral
problems. It has been shown elsewhere that having a
communication disordered child may increase maternal
stress and maternal emotional problems. In a cross-
sectional study of 26 hearing impaired children, Prior
and colleagues (1988) reported that mothers showed
elevated levels of anxiety, depression, and total scores
on the General Health Questionnaire (GHQ) (Goldberg and
Hillier 1979) when compared to mothers of a control group
of children matched on social class, age and sex. (The
GHQ is a 28-item scale designed to identify short term
manifestations of anxiety, depression, insomnia, somatic
symptoms and social dysfunction.) They suggest that
mothers are likely to take most of the responsibility for
the hearing impaired child’s medical and educational
management and for family communication needs, and that
these added responsibilities account for reduced maternal
mental health.

It is also possible that mothers who are less
effective in their interaction with their child because
of their own psychological problems may increase the
adjustment problems encountered by their communication

disordered children. Baker and Cantwell (1987), in a
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five year longitudinal study of 300 speech impaired
children from a southern California speech and hearing
clinic, found that development of a psychiatric diagnosis
appeared to be correlated with the presence of a mental
illness in one or more parent. In the Prior et al. study
described above, the best predictor of behavior problems
among the hearing impaired children was the mother’s
psychological distress. More work is needcd to unravel
the exact process by which maternal mental health
modifies the relationship between communication disorders
and maladjustment.

In the NCDS sample, the prevalence rate of
psychological maladjustment among communication
disordered children differed somewhat depending on
whether parents or teachers assessed the child’s
behavior. When information was obtained from the
parents, children with communication disorders were not
significantly more likely to be maladjusted than those
who were healthy (adjusted POR=1.47; 95% CI:0.91, 2.35).
In contrast, when teachers provided the ratings,
communication disordered children were significantly more
likely to be maladjusted than those who were healthy
(adjusted POR=1.89; 95% CI:1.37, 2.61).

Other recent studies have also shown that teachers
may be more likely than parents to report behavioral
problems in communication disordered children. In the
Dunedin Multid.ociplinary Health and Development Study,

the behavioral status of 47 children who had bilateral
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otitis media with effusion (and hence some degree of
hearing impairment) at age 5 was assessed at ages S5, 7, 9
and 11 by means of the Rutter Parent’s Scale (Rutter,
Tizard and Whitmore 1970) and the Rutter Teacher'’s Scale
(Rutter 1967). Teachers, but not parents, reported
significantly more behavior problems in the children with
bilateral otitis media over the period studied than in a
healthy age-matched control group (Silva, Chalmers and
Stewart 1986). Similarly, in a study of 26 hearing
impaired children, Prior and co-workers (1988) reported
that teachers rated hearing impaired children as less
well adjusted than a control group of normally hearing
children, while mothers of the hearing impaired reported
no greater level of behavior problems.

Agreement between different types of observers
rating children in different situations, such as parents
and teachers, are generally low to moderate (Achenbach
and McConaughy 1987). This is not surprising in
view of differences not only in teachers’ and parents’
expectations, but also in their influences on the child
and the different constraints of the situation in which
they see the children (Achenbach and McConaughy 1987;
Archibald 1974). For instance, parents may have fewer
rules about acceptable noise levels and about the need to
request permission for various activities, such as using
the washroom and leaving the room. Additionally, parents

and teachers have different reference groups of children
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with which they compare the behavior of a child.

An additional finding of the NCDS was that for the
communication disordered children the prevalence rates of
maladjustment when based on teachers’ assessments varied
by the type of communication disorder. When parents
reported maladjustment at age 7, neither children with
speech disorders nor those with hearing disorders were
significantly more likely to be maladjusted than healthy
children. However, teachers reported that those with
speech disorders were significantly more likely to be
maladjusted than healthy children (adjusted POR=3.40; 95%
CI:2.10, 5.51), while those with hearing disorders were
only marginally more likely to be maladjusted than
healthy children (adjusted POR=1.28; 95% CI:1.01, 1.62).

The low rate of maladjustment among hearing impaired
children differs from previous research in several
respects. Of the 16 studies involving hearing impaired
children reviewed in the Introduction (Tables 1.i-1.4), 6
reported that hearing impaired children had elevated
rates of maladjustment compared to normative values or to
control groups of normally hearing children. A closer
exanmination of these studies may explain why they differ
from the current study. Hearing impaired children
included in previous samples are unlikely to be
representative of hearing impaired children from the
general population. Specifically, they were from

institutions specializing in the care of children with
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psychiatric problems (Williams 1970; Goldberg, Lobb and
Kroll 1975); or they were selected from speech and
hearing clinics (Davis et al. 1986; Meadow and
Schlesinger 1971); or they were restricted to severely or
profoundly hearing impaired preschoolers (Scherer 1983).
Thus, in the current study, hearing impaired children may
be less likely to be maladjusted than those in some
previous studies because they may represent a wider range
of hearing impairment, and be less likely to be receiving
psychiatric treatment.

In addition to comparing the prevalence of
maladjustment in the communication disordered children
with that of the healthy, the prevalence of maladjustment
in those with chronic physical disorders was compared
with that of the healthy. This permitted comparisons of
the magnitude of the effect in the communication
disordered children with that of the chronic physically
disordered while using the same reference group.

Children with chronic physical disorders in the OCHS
sample had an adjusted prevalence odds ratio of 1.50 (95%
CI:1.03, 2.18) compared to healthy children. In the NCDS
sample, those with chronic physical disorders had an
adjusted prevalence odds ratio of about 1.1 to 1.3 using
the healthy children as the reference group. The
direction and magnitude of this relationship is
consistent with the studies reviewed by Nolan and Pless

(1986) and with the recent report by Gortmaker et al.
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(1990) .

In the OCHS sample, this association of chronic
disorders and maladjustment was modified by the presence
of functional limitations in the disordered child.
Children with chronic physical disorders who did not have
functional limitations had an adjusted prevalence odds
ratio of 1.82 (95% CI:1.23, 2.69) compared to the
healthy, while those with functional limitations were no
more likely to be maladjusted than the healthy (adjusted
POR=0.52; 95% CI:0.20, 1.34).

The manner in which functional limitations
modifies the relationship between chronic disorders and
maladjustment is unclear. Recent studies are
inconsistent about this association. Some large-scale
epidemiologic studies such as those summarized by Pless
and Roghmann (1971) document an increased prevalence of
psychological problems among children with chronic
conditions and suggest that increased functional
limitations are associated with a greater risk of
psychological maladjustment. In contrast, in the Monroe
County Survey, Pless and Satterwhite (1975) found that
parental reports of interference with daily activities
were directly related to only about one half of their
measures of maladjustment. In most of the other measures
the relationship was "curvilinear"; maladjustment being
more frequent in the severely disabled and nondisabled
groups, and less in those with intermediate levels of

disability (Pless and Satterwhite 1975; p.88).

188



LY

Discussion

Similarly, Harper (1983) found no evidence of a linear
relationship between scores on the Minnesota Multiphasic
Personality Inventory and the degree of impairment in
adolescents with muscular dystrophy and other orthopedic
problems:.

ther studies have found a negligible relationship
between functional limitations and maladjustment. Stein
and Jessop (1984) noted a "low positive" correlation
between functional status and psychological adjustment
among 81 chronically ill children. In a cross-sectional
study of 50 6- to ll-year old children with cerebral
palsy and spina bifida, Wallander and co-workers (1989)
concluded that functional limitations were not associated
with emotional adjustment.

In contrast to the current results based on the OCHS
sample, Cadman and colleagues’ (1987) analysis of the
OCHS discovered that children who had both a chronic
illness and an associated disability had a greater than
threefold risk for psychiatric disorders. cChildren with
chronic medical conditions but no disability had only a
twofold increase in psychiatric disorders. The reason
for the disparity between Cadman et al.’s results and the
results of the present study are unclear but two
explanations are possible.

First, of the 442 children with chronic conditions
in Cadman et al.'’s grouping, 135 were excluded from the

current sample. Those who were visually impaired, blind,
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or complained of chronic pain alone were excluded. Those
with speech and hearing problems were excluded from those
with chronic physical disorders and comprised a separate

group of communication disorders.

Second, Cadman et al. only adjusted odds ratios for
age and sex whereas the multivariate logistic regression,
performed in the current study, adjusted simultaneously
for all confounding variables. Although these
explanations may account for the differences between the
findings of Cadman and colleagues and those of the
present study, more detailed analysis would be required
to fully understand the interaction between functional
limitations and chronic physical disorders.

The second objective of the present study was to
determine if communication disordered children were more
likely to persist in having emotional and behavioral
problems or to develop more emotional and behavioral
problems during follow-up periods of four and sixteen
years. The OCHS sample suggests that communicatior
disordered children are no more likely to persist in
having adjustment problems, or to develop new problems
when followed for 4 years, than either those with chronic
physical disorders or those who are healthy. This is at
best a tentative conclusion because loss to follow-up,
greater than anticipated at the beginning of the current
study, severely limited the number of children assessed
in both 1983 and 1987. Complete information was

available on only 48 children with communication
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disorders, and only 3 of these developed new problenms.

The NCDS sample was larger than that of the OCHS,
suffered from less serious attrition, and had a longer
follow-up period. Based on the scores from the Malaise
Inventory at age 23, it was found that children with
communication disorders at age 7 who were maladjusted at
age 7 were not significantly more likely to persist in
being maladjusted at age 23 than those who were healthy
after controlling for confounding factors. Neither were
communication disordered children at age 7 significantly
more likely to develop problems of maladjustment by age
23 than those who were healthy. These results were
controlled for gender, changes in health status between
ages 11 and 16, and changes in socioeconomic status
between age 7 and 11, using age 11 as a reference. These
results also remain tentative due to the possibility that
measurement error attenuated the effect towards the null
and the possibility of bias due to attrition. Definitive
conclusions require further research to confirm this
result.
II. Contributions: Methodological and Substantive

This study contributes to the existing

literature on maladjustment among communication
disordered children in a number of ways. These include
generalizability of the conclusions, the strength of the
design, and the analysis of the influence of family and

demographic variables.
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A. Generalizability

The results of the crcss-sectional analyses
summarized above are in agreement with those of clinic-
based samples reviewed in the Introduction. The size of
the effect varies, but the conclusion is consistent.
Clinic-based studies, however, are sometimes limited in
their generalizability. Children who are brought to a
clinic may not be representative of communication
disordered children from the general population. As a
result, risk factors for maladjustment and communication
disorders, such as socioeconomic status, may be more
restricted. These reductions in generalizability of
clinic-based conclusions are avoided in the present
study. Further, factors such as pre-existing
psychological problems that may increase the likelihood
of clinic attendance and thus threaten the validity of
the results are avoided.

In contrast to the present study, clinic-pased
studies may employ standards of measurement impossible to
achieve in large scale studies of the general population.
For example, Cantwell and Baker (1987a) employed
sophisticated diagnostic procedures to detect and
characterize communication disorders. The present study
has relied only on parental responses to a few
questionnaire items in the OCHS sample, and parents’
reports and physicians’ judgements in the NCDS sample to

identify communication disorders. Thus, the greater
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likelihood of misclassification error must be recognized
when acknowledging the increased generalizability of the
current study. Further issues of measurement error will
be included when the limitations of the present study are
discussed.

B. Design
The present study is the first cohort study of

communication disordered children to control for multiple
risk factors when estimating the effect of communication
disorders on maladjustment into early adulthood. By
distinguishing those at "risk" for the development of
emotional and behavioral problems from those who were
maladjusted at baseline, the prevalence of both the
persistence and development of maladjustment could be
determined. Furthermore, inferences regarding the
etiology of maladjustment could be made with greater
certainty than is possible from most of the studies
reviewed in the Introduction. 1In the NCDS sample,
children who had communication disorders at age 7 were no
more likely to develop maladjustment problems than those
who were healthy. This finding provides no evidence that
communication disorders are likely to cause maladjustment
in a child who is not already maladjusted by age 7.

A second important feature of the design is the
parallel comparison of communication disordered children
with those with chronic physical disorders. Although

further research is required, this study identifies a
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subgroup of children within the group of children with
chronic conditions who may be even more likely to
experience problems during childhood.

By including two samples, the emotional and
behavioral consequences of communication disorders have
been explored in two societal contexts. Not only are the
NCDS and OCHS samples from two different countries, but
they are also from two different decades. The data
included in the cross-sectional analysis of the NCDS
sample were collected in 1965 whereas that of the OCHS
were collected in 1983. Period differences in the
relationship between communication disorders and
maladjustment could thus have been identified if such
differences had existed.

Use of two data sets also allowed for confirmation
of results across samples using different study
strategies. If the same variable measured in different
ways is shown to have an association with the specified
outcome in populations that differ markedly in their
characteristics, it is much more likely that the
association is a true one and not subject to the
idiosyncrasies of measurement error or bias of subject
selection (Rutter 1988). Communication disordered
children in both the NCDS and the OCHS samples were found
to have more emotional and behavioral problems than the
healthy and those with chronic physical disorders. 1In

neither sample was there definitive evidence to conclude

that these problems persist.
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C. Family and demographic variables

The current study contributes to the understanding
of the relationship between communication disorders and
maladjustment by including several characteristics of the
home environment as well as socioeconomic and demographic
variables. Baker, Cantwell and Mattison (1980), and
Beitchman et al. (1988) have attempted to identify family
and demographic variables that may increase the risk of
maladjustment in communication disordered children.
Beitchman et al. (1988) acknowledged the contribution of
Baker, Cantwell and Mattison (1980), and identified two
major limitations in their reports. The first is that
Baker, Cantwell and Mattison only used clinic cases, and
thus their results are generalizable only to other
similar clinics. It is not known whether the
relationships among the variables studied would be the
same in an unselected random sample of the general
population (Cantwell and Baker 1981). Second, Baker and
co-workers did not include a control group, thus making
it difficult to interpret nonsignificant differences and
to determine if the presence of additional risk factors,
such as economic disadvantage, place communication
disordered children at an even greater risk than healthy
children. Beitchman and colleagues avoided the latter
two limitations. Using a communication disordered sample
and a normal control group, they determined whether

marital status, socioeconomic status, parental education,
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and family size modified the relationship between

communication disorders and psychiatric problems. They

sk

concluded that none of these sociodemographic variables
was an effect modifier. These zuthors recommended that
future research should examine the role other variables
play in modifying the relationship between speech
disorders and psychiatric problems (Beitchman et al.
1988).

The current study contributes to the exchange
between Baker, Cantwell and Mattison (1980) and
Beitchman et al. (1988). Home environment variables,
such as marital discord, family dysfunction, and parental
mental health were included for a general population
sample. Findings from the OCHS sample regarding social
class and parental education were similar to those
reported by Beitchman and co-workers (1988). A greater
proportion of communication disordered children than
healthy children came from the lowest social class and
had parents with less education. Additionally, a greater
proportion of children with communication disorders than
healthy children had parents who reported marital discord
and emotional disorders. In the multivariate logistic
regression of the OCHS sample, the only variables found
to independently predict maladjustment were health
status, annual income, age, functional limitations,
emotional disorder of the mother, and marital discord.

In a similar analysis of the NCDS, the variables found to
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independently predict maladjustment were health status,
gender, social class, and financial problems. These
covariates have previously been identified as placing
individuals at increased risk for emotional and
behavioral problems (Gortmaker et al. 1990; Kessler and
Cleary 1980; Emery 1982; Rutter 1979).

The interaction between health status and each of
these additional risk factors was also examined. Only
maternal history of an emotional disorder was found to
modify the effect of communication disorders on
maladjustment. This interaction and the caution
necessary to interpret it accurately has been discussed
above.

There was no evidence that the prevalence of
maladjustment for children with communication disorders
was modified by other variables. This means, for example,

that the prevalence of maladjustment for communication

disordered children who are also poor is no greater than the

prevalences predicted based on these two independent
factors alone. There is no synergistic relationship
between communication disorders and poverty. However,
all logistic regression models are multiplicative in
their odds and thus indicate substantially greater
likelihood of being maladjusted for children who have
communication disorders and are economically or socially
disadvantaged. For example, based on the results of the
logistic regression of the NCDS sample at age 7 using

teachers’ assessments, the adjusted prevalence odds
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ratios in Table 3.21 indicate that a communication
disordered child who is a male from the lowest social
class is up to 17 times more likely to be maladjusted
than a healthy female from the highest social class.
III. Methodological Limitations

Despite the strengths of this study, a number of
insoluble methodological and design issues may have
influenced the findings and conclusions. In this
section, concerns regarding measurement, selection bias,
confounding, and the direction of effects are addressed.
A. Problems of measurement

Some amount of measurement error is intrinsic to any
epidemiological study. Although this error can seldom be
eliminated, an appreciation of its impact on study
results can contribute to the appropriateness of the
conclusions drawn from studies (Kelsey, Thompson and
Evans 1986).
Misclassification: The first issue to consider is
whether measurement error has distorted the true
association between the exposure, health status, and the
outcome, maladjustment. The distinction between
nondifferential and differential misclassification is
important when discussing the possibility and impact of
such bias. Nondifferential random misclassification of
either the exposure or the outcome, or both, is a form of
information bias that has been shown to distort the

measure of effect towards the null, that is to a relative
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risk of one (Kelsey, Thompson and Evans 1986; Kleinbaum,
Kupper, and Morgenstern 1982). 1In contrast, differential
misclassification (i.e. if the magnitude of the error for
one variable differs according to the value of another
variable) may distort the measure of association in any
direction, and thus the apparent effect may be increased,
reduced or reversed (Rothman 1986; Kelsey, Thompson and
Evans 1986).

To provide a definitive assessment of the nature of
the misclassification in this study (i.e. differential or
non-differential) would involve an extensive exercise in
cross-validation of Loth health status and maladjustment.
Specifically, to validate health status in the OCHS
sample, children identified by their parents as having a
communication disorder would need to be examined by a
speech pathologist or audiologist or both. Children with
chronic disorders, such as diabetes and cardiac disease,
would require medical examinations and the appropriate
laboratory or radiological investigations. Additionally,
a sample of children who were reported to be healthy
would need to be subjected tc the same investigations to
confirm the absence of communication disorders and other
chronic disorders.

Although perhaps less necessary, similar procedures
would have been required to validate parents’ reports and
physicians’ judgements of health status in the NCDS

sample. The degree of misclassification of health status
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would have to be correlated with the degree of
misclassification of maladjustment to determine whether
the magnitude of error in maladjustment varied according
to health status. For example, if differential
misclassification existed communication disordered
children would be more likely to be wrongly classified as
maladjusted than would healthy children.

In the absence of such cross-validation, or evidence
of differential misclassification, it is assumed that
most errors in the classification of health status are
random and not correlated with the classification of
maladjustment 1,

Exposure misclassification: Exposure misclassification,
that is errnrs in specifying health status, may have
arisen from parental reporting in the OCHS sample.
Parents may have failed to report a diagnosed disorder,
or failed to detect an undiagnosed disorder. Conversely,
they may have reported a communication disorder that did
not exist. Thus, some children with communication
disorders in the OCHS sample may not have been identified
while other children may have been incorrectly considered
communication disordered. Errors may also have occurred
when classifying other chronic disorders and healthy

children.

In the NCDS sample, classification of speech

1Tlns assumption was discussed extensively prior to the initiation of the
current study and accepted as valid.
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disorders was based solely on medical reports, while
hearing impairment was based on both parental and medical
reports. The inexperience of some physicians relative to
speech pathologists in identifying speech disorders may
have introduced misclassification. More accuracy may be
expected in physicians’ diagnoses of hearing disorders
because firm audiometric criteria were available. Having
identified the likely sources of error in classifying
health status, it is necessary to estimate the degree of
misclassification and the extent to which the measure of
association between communication disorders and emotional
and behavioral problems may have been attenuated towards
the null.

An indirect indication of the degree of
misclassification can be obtained by comparing the
prevalence of health status found in this study with
that of others. Previous investigators have determined
that the period prevalence of all chronic physical
disorders for ages 0-20 years, including multiple
handicaps, is approximately 10 to 12% (Pless and
Douglas, 1971; Gortmaker and Sappenfield 1984; Gortmaker
1985; Gortmaker et al. 1990). This compares favorably
with the OCHS value of 11.8%. The NCDS value of 6.7% is,
however, considerably lower. This value is most likely
due to the younger age of the sample at the time of
initial ascertainment. It may also be due to the fact

that the prevalence and actual numbers of chronic
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disorders have increased in the two decades between the
NCDS and the OCHS studies due to a combination of
increased survival for several conditions and a cohort
effect resulting from the "baby boom" of the 1950’s
(Gortmaker and Sappenfield 1984).

As noted in the Introduction, reported prevalences
of communication disorders vary from a low of 1.2%
(Rutter, Graham and Yule 1970) to a high of 33.6% (Hull
et al. 1971). In the NCDS and OCHS samples prevalences
were 2.7% and 3.6%, respectively. These lower values
suggest that only the more severe cases have been
ascertained.

If severity is related to maladjustment, the
findings reported here may not pertain to less severe
disorders. In the present study, no measure of severity
of disorder was available in the NCDS sample. The only
measure of severity available in the OCHS sample was a
functional limitations scale. Unfortunately, the small
number of children who were reported to have limitations
in the communication disordered group precluded detailed
analyses. Furthermore, parent reporting of functional
limitations may not be the best measure of severity for
this disorder.

Comparing the magnitude of the effect found in the
present study to those of the studies summarized in Table
1.5 allows a rough estimate of the degree of attenuation
of the measure of association between communication

disorders and emotional and behavioral problems. From
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the studies presented in Table 1.5, unadjusted prevalence
rate ratios were reported or if not available computed
from the presented data. The unadjusted prevalence rate
ratios in the cross-sectional analysis of the OCHS 1983
sample of 2.6 is higher than 12 of the 21 prevalence rate
ratios presented in Table 1.5. In the NCDS sample at age
7, using both parent and physician reports of
communication disorders, the unadjusted prevalence rate
ratios according to the teachers’ assessments was 1.9.
This value is higher than of the prevalence rate ratios
in Table 1.5. Thus the measure of association between
communication disorders and emotional and behavioral
problems is firmly within the range of values reported in
earlier studies.

Outcome misclassification: The effect of nondifferential
misclassification of the outcome in follow-up studies
depends on whether the risk ratio or risk difference is
being estimated, and in which direction the
misclassification occurs (Rothman 1986). If only a
proportion of children who were maladjusted were
identified, but this proportion was equal for children
with communication disorders and those who were healthy,
and there were no false positives, the relative risk
would be unaffected. With overascertainment, that is
when the specificity of the test is less than 100% and
consequently the cases of interest are diluted with

additional children who are not maladjusted, the relative
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risk will be biased towards the null (Rothman 1986). 1In
both the OCHS and NCDS samples no long-term effects of
maladjustment were found. It is possible that this lack
of effect was due to the inaccuracy of the outcome
measures. Information regarding the outcome measure of
the OCHS sample, the Survey Diagnostic Instrument, is
available and has been reviewed in the Methods. However,
the lack of power due to the high attrition rate during
the follow-up period makes this a more likely cause of a
null effect than any inherent limitation of the
instrument.

Limited details are available regarding the
sensitivity and specificity of the Malaise Inventory. A
review of the absolute rates of maladjustment in the NCDS
at age 23, 7.0% of the healthy and 10.7% of the
communication disordered children, compares favorably
with those found in other general population studies.

For example, in the large National Institute of Mental
Health Epidemiologic Catchment Area Studies of 20,000
individuals from the general population of the United
States, 11.0% of those age 18 to 24 were found to have at
least one of the following DSM-III disorders: affective
disorders, anxiety disorders, somatization disorder, or
schizophrenia (Regier et al. 1984). This tends to arque
against low specificity being responsible for the null
effect.

The instruments used in the OCHS and NCDS are

only one component of the diagnostic process in child
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psychopathology. Other possible‘measures include
interviews with the parent and child conducted by a child
psychiatrist, physical examinations, neurological
examinations, and laboratory studies (Cantwell 1988).

The inclusion of all components of the diagnostic
process, but especially that of reliable and valid
psychiatric evaluations would have improved the internal
validity of the current study and increased confidence in
the conclusions.

Appropriate construct: The final measurement issue to
consider is whether the same construct was measured in
the NCDS sample at ages 7 and 23. At age 7 the main
outcome was the score on the Bristol Social Adjustment
Guide. This purports to measure emotional and behavioral
maladjustment at school. At age 23 the main outcome was
the score on the Malaise Inventory. As described in the
Methods, the Malaise Inventory identifies emotional
disorders commonly seen in adults. It has been claimed
that this measure is moderately successful in
differentiating adults with and without psychiatric
disorders (Rutter, Tizard and Whitmore 1970). There are
no studies examining the equivalence of the Bristol
Social Adjustment Guide and the Malaise Inventory. To
the extent that the Bristol Social Adjustment Guide and
the Malaise Inventory measure different constructs, rates
of maladjustment in children cannot be compared to

emotional disorders in adults. However, given that no
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measures of maladjustment that are appropriate for all
ages was available in the surveys selected, there is no
alternative but to proceed with caution in the
interpretation of the results.

B. Belection bias

The main source of selection bias in this study is
the use of prevalent, as opposed to incident cases. A
series of prevalent cases will have a higher proportion
of cases with disease of long duration than a series of
incident cases (Kleinbaum, Kupper and Morgenstern 1982).

Children who recover from problems of adjustment
quickly have less chance of being identified as
maladjusted in prevalence studies. If the health status
risk factors of these children differ from those who have
problems of longer duration, then the association between
communication disorders and maladjustment may be
misrepresented. For example, if children with
communication disorders are no more likely than other
children to have brief periods of maladjustment but much
more likely to have adjustment problems of long duration,
prevalence studies such as the current one will identify
only the second relationship while missing the first.

However, the inherent bias of this design may also
be an advantage when studying outcomes such as
maladjustment that are likely to have a slow onset and
longer duration than many other conditions such as

infectious diseases. Incident cases of maladjustment
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would, for the most part, be impractical or difficult to
interpret because it is usually impossible to specify an
exact date of onset of childhood maladjustment.

C. Residual confounding

Multiple logistic regression was used to control for
the effects of potential confounders when they were
available in the existing data. The possibility exists,
however, that some factors placing children at risk for
the development of emotional and behavioral problems were
not identified or measured in the study samples. One
specific residual confounder may have been the treatment
experience of the subjects that occurred between the
initial and final contacts.

In the OCHS 1987 sample, binary variables were
available that indicated whether children had ever
received treatment for speech and language problems, or
for emotional and behavioral problems, from a variety of
professional sources. Unfortunately, the information
from these variables was difficult to apply. A positive
response may have had several interpretations, ranging
from intensive therapy for a specific deficit to a single
diagnostic session with minimal follow-up. Due to thesie
limitations, it was decided to omit an assessment of the
effect of the treatment from the analysis of the OCHS
sample in 1987. A decision based on similar rationale
was made for the sample from the NCDS at age 23.

D. Temporal sequence (directionality)

One of the main limitations of cross-sectional
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studies is their inability to determine the temporal
relationship between the exposure and the disease, and
thus to infer causality. In both the OCHS and NCDS
samples, communication disordered children were more
likely to be maladjusted at the initial time point than
either the healthy or those with other chronic physical
disorders. For those cases with both communication
disorders and emotional or behavioral problems, however,
it is impossible to determine the direction of the
effect.

As was stated in the Introduction, some theories
suggest that certain communication disorders, such as
stuttering, may be caused by, rather than result in
maladjustment. There are, however, other communication
disorders, such as congenitally acquired sensorineural
hearing loss, where it is biologically implausible to
posit emotional or behavioral problems as causative
factors. Nonetheless, for most speech and language
problems, it is impossible to draw firm conclusions
regarding the direction of the effect based on cross-
sectional analyses. Three possibilities remain
plausible: (a) the speech disorder could cause
maladjustment, (b) maladjustment could cause the speech
disorder or, (c) both the speech disorder and the
adjustment problem could be caused by a third underlying

factor that was not identified.
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IV. Theoretical Models to Explain Findings

In this section two theoretical models to account
for the association between communication disorders and
maladjustment are proposed. The first focuses on
neurological dysfunction as proposed by Beitchman (1985)
and Cantwell and Baker (1987a); the second model relates
to social immaturity also proposed by Cantwell and Baker
(1987a) and expanded here. Although the data did not
convincingly support or refute either model, it may be
useful to conceptualize the nature of the relationship
between communication disorders and emotional and
behavioral problems to provide direction for future
research.

Beitchman postulates that a gene or group of genes
exists that influences or controls neurodevelopmental
maturation. This genetic factor is initially manifested
by delays in speech and language development. Parallel
delays in wvisual-motor function, emotional development,
and more general cognitive development may exist; the
more parallel symptoms that are present the more severe
the underlying neurodevelopmental immaturity. Using this
model, it is postulated that the risk of psychiatric
disorder among those with speech disorders will increase
as a function of the underlying severity of the disorder.
Additionally, factors that are not directly due to
neurodevelopmental immaturity, such as maternal

psychiatric status, will increase this risk.
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Cantwell and Baker (1987a) make no assertion
regarding the genetic inheritance of a common antecedent.
They do suggest, however, that communication disordered
children, especially those with language disorders, may
have a subtle central nervous system dysfunction that
predisposes them to both communication disorders and
psychiatric disturbances.

If an underlying neurological abnormality is
responsible for the speech disorder, this may explain
why, in the OCHS and NCDS samples, communication
disordered children were at a greater risk for
psychiatric disorders than those who were healthy or
those with other chronic disorders. It may also explain
why, in the NCDS sample, speech impaired children were
more likely to be maladjusted than those who were hearing
impaired. Hearing impairment in children is most often
due to peripheral dysfunction either in the middle ear,
conductive hearing loss, or in the inner ear due to
sensorineural hearing loss. Less often a hearing deficit
may be due to a central auditory processing disorder
(Grundfast 1990). Although the current study could not
distinguish between children with articulation disorders
and language disorders, Cantwell and Baker (1987b) have
found that children with language problems are more
likely to have persistent behavioral problems than
children with pure speech disorders.

Furthermore, children with language disorders are
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known to be more likely to develop learning problems than
children with pure articulation problems (Cantwell and
Baker 1987a). Because children with learning disorders
are themselves at ~isk for psychiatric disorders (Rutter,
Tizard and Whitmore 1970), this may be one reason why
children with language impairment have higher rates of
psychopathology (Cantwell and Baker 1987a).

A second theoretical model that is consistent
with the pattern of findings in this study rests on the
possibility that communication disorders may delay the
psychological and social maturity of some children. This
hypothesis suggests that many of the behaviors of
communication disordered children that are identified as
"maladjustment" are better und=rstood as delays in
maturation.

Children with communication disorders might be
expected to mature less rapidly than other children
because of their delayed ability to develop and express
symbolic representations of the concepts, beliefs, and
social norms necessary to function appropriately in
society. If these children are slower to learn the
symbolic representations shared by their peers, their
immaturity may appear as emotional or behavioral
maladjustment on the measures used. Further, these
problems are likely to be associated with poor peer
relationships, one of the strong correlates of

psychiatric disorder in children (Cantwell and Baker
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1987a).

This hypothesis can be used to explain why
children with communication disorders were more likely to
be assessed as maladjusted than were healthy children;
why communication disordered children had a greater risk
of maladjustment at younger ages than did children with
other chronic diseases; why communication disorders were
more strongly associated with maladjustment when ratings
were made by teachers than when they were made by
parents; and why maladjustment was not found to persist
into early adulthood.

If a communication disorder results in impaired
ability to develop shared representations necessary for
normal social interactions, children with these disorders
may be seen as more maladjusted than eitner those who are
healthy or those with other chronic disorders. Chronic
diseases may result in severe functional limitations but
are probably less likely than communication disorders to
affect the child’s ability to learn a common set of
meanings and norms. In both the Bristol Social
Adjustment Guide and the Rutter Parent’s Scale, many
items can be interpreted as measures of age inappropriate
behaviors. For example the Bristol Social Adjustment
Guide includes such items as "in informal play, plays
childish games for his age," or "plays only or mainly
with younger children." Similarly, the Rutter scale

includes such items as "does the child have difficulty in
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settling to anything for less than a few moments?", or
"does the child suck thumb or finger during the day?".
Because children with communication disorders in this
study were rated as maladjusted primarily on these
measures, the results may be confirming the slower
trajectory of social maturity of these children.

If social immaturity is being measured by the
Bristol Social Adjustment Guide and the Rutter, this may
explain why communication disordered children were often
rated as maladjusted by teachers but not as consistently
by parents. Judgements of maturity are relative to the
behaviors and emotional expressions expected of a child
of a given age. Teachers, more often than parents, have
ready access to age appropriate behaviors. Teachers are
in contact daily with children of the same age and come
to appreciate standards of their conduct. Parents may
have no other child with whom they can easily compare
their child. If other children are in the home, they are
not likely to be of the same age as the target child.
Thus, as reflected in the findings of this study,
teachers would be more likely to recognize age
inappropriate behavior among children with communication
disorders than would parents.

In previous studies, social isolation in childhood
tended to subside with the passage of time (Robins 1979).
If communication disordered children are able to find
accepting peer groups as they mature, this may at least

partially explain why as a group they were not more

213



Discussion

likely to have persistent problems of maladjustment or to
develop problems by age 23 than healthy children from
similar socioeconomic backgrounds. It may be that
despite their communication disorders, these children
learn effective modes of social interaction that enhance
their acceptance into a peer group. This may be
particularly true for thcse children who have few other
risk factors for psychiatric problems, such as co-
existing learning disorders or impoverished family
background.

All of these hypotheses require rigorous testing
before they can be considered to be established.
V. FPurther Research and Clinical Implications

The findings of this study underline the importance
of determining the direction cof the relationship between
communication disorders and maladjustment in childhood.
At what age do these problems become evident? Are there
critical periods in development in which children with
communication disorders experience heightened
psychosocial stress that may lead to the development of
emotional or behavioral disorders? What is the nature of
the interaction between communication disordered children
and their mothers’ emotional health that may result in,
or preclude the development of emotional and behavioral
disorders? Does an underlying factor exist that may

cause both the communication disorder and the emotional

and behavioral problem?
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Prospective research is needed to address such
questions. Albeit highly impractical, the design of
choice to answer many of these questions would be a
cohort study of children from the general population
enrolled at birth. Frequent contacts with the child and
parents during the subsequent preschool years to assess
both communication skills and emotional and behavioral
adjustment would be necessary. In this manner, incident
cases of communication disorders and emotional and
behavioral problems could be ascertained and the temporal
relationship between them could be discovered.

In addition to discovering the temporal relationship
between communication disorders and emotional and
behavioral problems, further investigations are needed to
determine the existence of an antecedent factor common to
communication disorders and emotional and behavioral
problems. For example, to detect the presence of a
neurodevelopmental genetic factor as proposed by
Beitchman (1985) evidence from studies of patterns of
familial transmission would be important.

The clinical implications of this study are
complex. An increased prevalence of emotional or
behavioral problems in communication disordered children
has been demonstrated during childhood. In cont~ast, it
appears that children who are communication disordered at
age 7 are not significantly more likely to have

persistent maladjustment problems or to develop
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maladjustment problems by age 23. The limitation and
tentativeness of these findings have been emphasized.
Yet, while awaiting the results of further studies to
confirm or refute the present conclusions, decisions
regarding the appropriate management of communication
disordered children must be made. Dismissing the distress
of children as less serious because it is not found to
persist into adulthood reflects an adult-centered bias
(Browne and Finkelhor 1986). Traumatic events in
adulthood are not judged in terms of their impact on old
age. Childhood maladjustment should be recognized as a
serious problem for the immediate individual and family
pain and disruption it may bring. Thus even with the
tentative conclusions of this study, there is
insufficient justification to withhold psychological or
counselling services that may lessen the distress of
communication disordered children.

What public health and clinical recommendations for
prevention and management may be made regarding the
increased prevalence of adjustment problems in
communication disordered children during childhood? 1Is
it reasonable to recommend general population screening
for communication disorders for the primary and secondary
prevention of emotional and behavioral problems?
Conversely, once a communication disordered child comes
to the attention of educational or health professionals,

what is the appropriate course of action?
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Discussion

One has only to review general criteria for
screening programs (Mausner and Kramer 1985) to conclude
that general population screening of communication
disorders for the primary or secondary prevention of
emotional or behavioral problems is unwarranted. Chief
among these criteria is that screening is appropriate
only when a proven treatment is available. The
effectiveness of routine treatment for the prevention of
psychosocial disorders remains controversial (Nolan,
Zvagulis and Pless 1987). Without proven effectiveness,
primary prevention of psychosocial disorders involves
both the danger of doing harm and the parallel danger of
spending time and energies in well-meant activities that
have no benefit (Rutter 1982).

Given existing knowledge and the professional
resources available, it is only reasonable to suggest
that once a child with communication disorders presents
to the health care or educational system he or she be
provided with appropriate treatment directed towards the
communication disorder. Additionally, however,
professionals responsible for communication disordered
children - speech pathologists, audiologists,
pediatricians, teachers, and others - should be aware of
the increased psychological vulnerability of these
children at younger ages (Prizant et al. 1990). This
seems especially so for those who have other risk

factors, such as male gender, low socioeconomic status,
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mothers with a history of emotional problems, and parents

(" who are in conflict.

The development of skills appropriate for serving
emotionally and behaviorally disordered children and
adolescents is typically limited in communication
disorders training program (Gallagher 1990; Prizant et
al. 1990). This infcrmation is lacking at a theoretical
and practical level. Neither undergraduate nor graduate
students are exposed to the extensive literature
available (Prizant et al. 1990). For example, students
and professionals are rarely trained in the use of DSM-
ITIR. Awareness of the conceptual framework of DSM-IIIR
for understanding emotional and behavioral problems would
facilitate working with other mental health professionals
around specific cases (Prizant et al. 1990). This
information could be made available at training levels to
professionals in speech pathology and audiology. To do
sv, however, would require consultation with other
professionals. Very few professors in human
communication disorders have the expertise to incorporate
information concerning emotional and behavioral disorders

into course curricula (Prizant et al. 1990). Thus, the

expertise of faculty from other university departments
includiny child and adolescent psychiatry and psychology
who can provide information regarding indications for
referral of communication disordered children with

emotional and behavioral disorders could be utilized.
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Discussion

When communication disordered children with
emotional and behavioral problems are identified, proper
and prompt referral should be made to the most effective
existing service in the community to ameliorate the
problems, or, if this is not possible, to provide both
the parent and child with useful coping strategies. A
multi-disciplinary model of intervention with co-
ordinated planning between speech pathologist and
audiologists, and mental health professionals may result
in the most effective treatment (Prizant et al. 1990;
Gallagher 1990).

Although these recommendations for referral and
multidisciplinary treatment seem justified, no randomized
controlled clinical trials have been published to provide
evidence of their effectiveness. Thus, there is a need
for trials that test the effectiveness of different modes
of intervention for preventing or reducing the impact of
emotional and behavioral problems in communication

disordered children.
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APPENDIX 1: OCHS QUESTIONNAIRES




Appendix 1A

Appendix 1A: Selected items from OCHS Child Health

Questionnaire - parent or guardian’s report of communication

disorders and other chronic disorders.

Speech
3 s unable to communicate at all using words or 1O ves
speech?
:O No ——» GotoQ33
32 Howlonghas been unable to communicate? 10 6monthsoriens
Go
K . O More than6months } to
‘ Q36
S O Don‘t know
33 Does have any speaking difficulties such as stammer- 6 O Yes
ing, stuttering, lisping or being hard to understand?
70 No ——» Goto Q35
34 HowlonghaS e hadthis problem? ! O 6 months or less
2 O More than 6 months
1O Don'tknow
35 Compared to other children (his/her) age, how well does «Q Bgetter
speak or use words? Would you say (he/she) is better, the same or
worse? O ‘
5 Same
¢O worse




Appendix 1A - continued

Appendix 1A

Hearing 1
25 Does presently use a hearing aid? 1O ves
1D No
26 I deaf or unabie to hear atall in One or both ears? 3 O Yes, one ear only
4 O Yes, both ears
sO No — GotQ29
27 Howlonghas . beendeafor unable to hearatall? ¢ 6monthsorless
O More than 6 months
sQO Don'tknow
28 INTERVIEWER CHECK ITEM:
® if “ves, both ears” 1n Q 26 > 'O GotoQM
® Otherwise — 20O 6Goto Q2
29 Does have any difficulty hearing what 15 said in a 10 ves
normal conversation with one other person (even with a hearing
?
) 4O No = GotoQd
30 How 10N ha$ e had this problem? S O 6 months or less
6O More than 6 months
'O Don'tknow

e hwsm . -

TSV, W
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Appendix 1A - continued

PART C:

| am now going to read you a list of health problems or conditions that
some children have For each one could you tell me whether or not

presently has it

Appendix 1A

36 Does

(a)
(b)
(c)
(d)
(e)
\]
(9
n
0]

)

(k)
]

{m

<

(n)
(o)
{r)

(@

n
{s)

presently have.

ASTAMAY ceoiiiiiiiiiiiienes o e e .
hay fever or some other allergy? ......... .... .

a heartproblem?. .... ... ... ........ .

epilepsy or convulsions without fever? ............ . ... .. .
kidney diS@aS@? .......ooiit tiiiin inis e cen e sieee
arthritisor rheumatism?.. ... ... .0n ..

cerebraipalsy?.... ....... ...

di1abetes? ..o e e e . e

CBNCRIY .oiiiiiiiies ciiet eeee o vareniiienas
SPINBDIFIIB? -ty seaee 4 erreiaas
muscular dystrophy or other muscle disease?. .

mental retardation? ...

developmentaldelayoriag? . ...... .............

cystic fibrosis? ......... e e

missing fingers, hands, arms, toes, feet or legs?

any stiffness or deformity of the foot, leg, fingers, arms or
back? ... . . ... . e .

a condition present since birth such as club foot or cleft
palate? . ... .. .. ... .

paratysis or weakness of any kind?

any difficulty with coordination or clumsiness? .

Yes

w0

No

20
e
1@)
w0

o)
Je)
aQ
I1@)
»QO
@)
o)
11@)
Mo

e

s0 O
310
Soo

Don’t know

@)
(@)
@)
@)
@)
@)
2O
O
O
O
nO
10
111 @)
X}
sQO

e
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Appendix 1B: Selected items from OCHS Child Behavior

Checklist - parent or guardian’s report.

PART A:

Appendix 1B

Below is a list of statements that describe some of the feslings and behaviour of children. For each statement,

please mark the circle that best describes

now or within the past

6 months. Please mark only one of the three circies for each statement. Mark your answers ke this ®.

Acts 100 young for his/her sge . .
Argues ¢ lot

Astvma

Sragging. bossting

Can'’t concemrate, can't pay atten-
wonforiong .. ...

Can't got Ms/her rund off cenain

Can't sit still, restioss or

Clings 10 adults of 100 dependent
Complaine of loneliness . ......
Contused or seems 10 be in & fog .
Crisssiot. .

Cruel 10 snimels .
Crushy, bullying, or mesness 1
Deydreame or gots lost in his/her
houghts .

Never | Sometimes Often
or or or
Not true | Somewhat | Very trve
true
O w0 wmO
2O w0 O
QO O O
w0 O 00
030 0O a0
0O O 0O
wC w0 w0
0O w0 a0
0O w0 w0
O w0 w0
O 0 w0
20O O O
O O 0
wO 0O w0
w0 w0 w0
wO wO O
wO w0 w0
O w0 w0
O w0 w0
w0 wO w0
00O w0 w0
wO w0 w0
O w0 w0
wO mO mO
mQO 0O mO

* Eats or dnnks things that are not

food (sg crayons, dit, etc) . ....

‘Fears conain animals, sitve-

tions, or piaces other than school
Fears going to schoot .. .

Fosls he/she hes 10 be perfect . .

Fosis or cOmplaing thet no one Ioves

Fools others are out 10 get him/her
Fosls worthiess or inferior . .

Gots hurt 8 iot, sccident-prone ..
Gets in many fights

-------

.................

Never | Sometimes| Ofen
or or or
Not true | Somewhet | Very true
true
mO ;O mO
mO w0 O
O w0 O
w0 w0 w0
QO 0O w0
0O w0 w0
O w0 wO
QO w0 w0
100 100 100
mwO 10O 0O
w0 wO 100
'“O “oQ |"O
‘120 "30 "‘O
QO w0 w0
".O ".O ‘”O
2O =0 =0
0 2O O
w0 w0 =0
w0 w0 =0
mO w0 O
w0 w0 O
|'O ‘“O “‘O
wQO 160 O
1‘0 '“O |‘7O
w0 10 wO
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Appendix 1B
Appendix 1B - continued
Never | Sometimes Often Never Sometimes Often
or or or or v or
Not true | Somewhat | Very true Not true Som:wnnl Veory true
true tive
Oversating .. . . O 1120 1530 | seee things that sren't there wQO w0 20
Overtired .. 18« O 18 O 12O Seit-conscious or easity
Ovewsight ... . ... . wO 1O w0 embarrasaed. - 20 20 =0
- Physically attacks people .. .. 100 O 0 O O Sets fres =0 2.0 20
Shyortimd . .. . .. 20 @20 20
T i e o 6 w0 mo
o Aches or pans . ‘”O ‘“O ‘“O Sieeps less than most children » 230 <1}
b Headeches 1w QO 10O 1O | Showng oft or clowning 20 =m0 20
¢ Nauses, feels sick .. vng 1:8 ::8 m:fvow&m'cmmon 250 20 20O
reemom o mO e a0 =0 w0
[ ] or n
problems . .. mO mO w0 Stares biankly 200 0 20
t Stomachaches or cramps mO mO wO Sieals & home 2 O 2s O 26 O
9 Vomiting, throwng up w0 O 10 mO
h Other '“o ‘“O ‘.O Steals outside the home :470 mo znO
(describe) neec P ings he/ane dossn’t 20 20 20
Swange behaviour . . 20 Q) 230
Strange idesas a-O wo zuO
, Stubbomn, sulen, o irTiable 0O wO 0
/Picka nose, skin, o other parts
of body ek wQO 10 w0
Poor school work . . w0 O 19O e [leines . nmeet 20 w0 O
Poorly coordinated or clumey . . .. uao mO -uO Skn 8 b mo mo mo
Prefers playng with older children . 108 O w O e Sweanng or cbacens langusge 00O mO mO
oy layng with younger 1O 2000 20O | Teks about kiling self MmO mO 20
Rofuses 1o tak . ... 2000 2000 200 | Teks or waike i sieep mO mO mO
Repsescortain actsover snd over; -~ | Tekswo mucn . . 20 20 w0
Rune away from home w0 2000 20O |Temwssi .. O O 20
Screams & ot :no ztzQ 10O Tomper or hot temper e w O e}
.Secroive, eeps e ot ... 26O 25O 200 | Tvestens pecpse ... mO O O
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Appendix 1B - continued

«Thumb-suckiog . .

Too concemned with neainess or

cleaniinees .

..........

...............

....................

Never |Sometimes | Often
ot e | Somewhat | vory e
true
20O w0 w0
0O w0 0
0O w0 O
00O 0O w0
w0 wO O
0O =m0 20
wO w0 .0
w0 2O w0
wQO w0 w0
O w0 w0
20 =m0 =20
20 =0 =20
20 @0 =0
2O mO =0
umO O O
wO mO WO
wO w0 0
w0 0O O
w0 w0 0O
w0 w0 WO
20O w0 O
w0 wmO WO

Appendix 1B

Never [Sometimes| Onen !

Nolo:mo Som:-w Vo:m |

-

QMM e e e w0 @O wO '
i1 Attt eSO 0 O =0
€. hewring 20O O wO
GV . . e e e wO mO wO
o. ablity 10 owallow wO mO mO
1. conciousness....... ...... mO 20 mO
9 fesling on sin mO mO mO
DO . i eeeenaen mnO wO  wO

(doscrive)

e e ccsa . w0 wO w0
Cranky ..ot e e O wO wO
Has troubie enjoying set . ... O w0 O
woreaitabounen ... mO mO wO
o aunneT w0 wmO  mO
Worrssbot doingewrongthing 7O O wmO
Cannot keep friends ... ...... @O @O O
FogoM .....cceeves rernnennns wQO «O w0
-



Appendix 1C: Selected items from OCHS Child Behavior

Checklist -~ teacher’s report.

Appendix 1C

PART A: Answer each item as compietely as possible, even if you feel you lack complete information. Mark your snswer in the sppropriate
cicle with a @ or fill in the boxes provided. If you sre unable to answer a question leave it blank.

o s ]

{11 ungraded or spscrat cless, describe.)

02 This form wes compieted by @ . ..
1 O Toacher
2 O Counselior
3 O Other (specity)

04 How would you describe this child s current school performance in the

tollowsng cu:govm?

Engluh'

Far below grade (1] O
Somewhat below grade 03 O
At grade fevei , D'O
Somewhat sbowve grede uO
For sbowe grade .. O

Don't know, . . . ﬂo

2O
O
e
O
1O
20

Al
or Msth

00O
0O
nO
O
wO
20

Mol
O
e
e
20
240

03 How weil do you know this chuld?
[] O Very well

2 O Moderately well

3 O Notwen

05, Hes this child ever repeated or failed @ grade?

|Ovn
ZONo

3 O First year in school

a O Don’t know

PART B: Below 15 2 list of statements that describe some of the feslings and behaviour of children For cach statement, please mark the circle
that best describes thus child now or within the past 8 months. Please mark only one of the three circles for each statement

Not true

Sometimes
or
Somewhat
true

Often

Very true

Acts too young for his/herage . . . . mo

Hums or mekes other odd noises I1n

Arguesslot. .. . ... oovo
Fais to finsh thinge he/shesterts .. 010 O
Braggeng, bosting . . . e mo

Can’t concentrete, can't oov atten- O
tion foriong . . . o1e

Diffeculty followsng directions . . 019 O
Can’t st still, restiens or O
hyperactive . ... .. c ee .. 022

Clings 10 aduits or %00 dependent. . . ozso

Complging of ionsiiness . . . . . mO

002 O
0o O

w0s O
OHO
0e O
o C)
mo
O
mo
mo

003 O
mo
o O
012 O
o O
0‘lo
o O
ﬂ‘o
M?O
00O

Contused or seems t0 be 1 8 fog

Crws a lot

Cruel to smimais

Crueity, bullvmg, or mesntus to
others

Deydreams or pn lost «n tisfher
thoughts

Deliberstely harms seif or attempts
wicide .

Oemands » 01 of stention
Destroys his/her own things

‘Destroys things belonging 1o
Others . . . . ... « 4

Never

Not true

Someumen
or
Somewha

true

Oftten
or
Yery true

on O
03O

070
00O
0O
0O

0520
0ssO
0O

032 O
038 O

0O
0a O
0asO
0O
080D
WJO
mo
ouo

OJ:IO
03O

06O
0020
oas O
0aa O
OO'O
s O
o020
NO




Appendix

1C - continued

Appendix 1C

Disobedent at school .
Omturbsotherpupils . . . .. .

Doesn’t gat slong with other pups .

Donn’t seem 10 feel uiity after
mbeheving . .. ...oc0 - .

Easily polous . . .

Eats or drinks things that sre not
food (e.g . crayom, dirt, ete.) .

Foors cortain anwmais, SituatiONs, OF
places other than school .

Feoans going t0 school .

Feors ho/she might think or G0 some-
thing bed

...............

Feels he/sha has to be perfect . . .

Feols or compising that o One ioves
him/her,

Foels others are out 10 get him/her .
Feels wonMc- orinterior . . .. ...
Gets hurt & lot, eccidnt-prone . . . .
Gets in many fights. . .

Gets mased 8 lot . .

Hong sround with others who -l in
trouble .

Heor things that sren’t thers . .
Iimpuisve or acts without thinking . .

Likstobssione . .. ..

Lyingorcheating .. .. ......
Sites fingornails . .. .
Nervous, highttrung, or tihee .

Nervous maverments or twitchimng . . .

Not liked by otherpupils . . . .. ..
Conetigewed, dosen’'t meve bowels . .
Teoo feartul or

Sometimes

Somewhat

Often

Very trus

SARIOUS . . . e e )

082 O
oss O
ois O
on O
oe O

0r? O

uoo
“JO

oes O
oss O

w2 O
oo O
o O
w0 O
10e O

107 O

10 O
1w O
"e O
19 O

122 O
128 O
s O
m O
s O

137 O
145 O
1w O
w O
w O

o3 O
oss O
e O
o2 O
os O

on O
or O
oss O
o O
oo O

s O
os O
o O
w2 O
oo O

e O

1" O
114 O
17 O
120 O

2 O

".O children

2 O [
uz()
s O

130 O
w O
e O
w O
wo O

Overtuired ., .

........

.......

€. Nauses, fesis sick

d Problermwtheyes . ......

¢ Roshes or other slun problems .

{ Stomachaches or Cramps .

Picks nase, skin, Or Other perts
of body. . . .

Poorechoolwork . . . .. .... .

Poorly coordineted or clumey . . .

.................

........

Ofwn -

Very true

164 O
17 O
170 O
7 O

178 O
1”9 O
w0 O
w O

w O
1 O
we O

w O
20 O

Iﬂo

2 O
200 O
212 O
218 O

wO
'“Oi'
w O |
w2 O

ws O |
wO |
mO |
O

1770
0 O
w3 O
wO |

18 O
102 O
ws O

w O
200 O

200 O

o O
20 O
23 O
a1 O
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Appendix

+Sees things that sven't there .

smcomcm: or umv

Setyfices. . ......

Shy or timed .

Sieeps less than mont
children .
Showing off or cowning. . .

s-' “ D ey
behaviour . . ... .

Speech problem

Sweres blenkly

Strange behaviour, .
Strange dess -

Stubborn, sulien, of irritabie
Sudden changes in mood or
foslings . . . .
Sulks s lot

Susprcious

Swwesring or Obecane isngusge
Tolks sbout killing self .
potential .

Talks too much |

Tesmsaliot . . ......

Temper tantrums or hot

Never
or
Not true

1C - continued

Sometimes
or
Sormewhat

true

Otven
or

Very true

Stores up things he/she doesn’t

Unaucﬁmmg not wkmg wp to

2 O
220 O
a1 O
226 O
22 O
222 O
as O
20 O
200 O
%0 O
285 O
28s O
a0 O
22 O
2 O
200 O
m O
274 O
27 O
20 O
n O
20 O

20 O
221 O
224 O
220 O
230 O
233 O
26 O
2 O
22 O
= O
284 O
1 O
2% O
2w O
2 O
20 O
272 O
2s O
78 O
O,
n O
2 O
w0 O

219 O
a2 O
as O
2 O
EEA O
224 O
23?7 O
200 O
23 O
%2 O
28 O
s O
» O
O
267 O
20 O
m O
27¢ O
e O
82 O
ns O
s O
O

Tordy to schoo! or class . . . .

Too concerned with nestness or

Troubie sieeping

Not true

Appendix 1C

T vy or

Underactive, slow movmo or

tacks energy . -

Unhappy, sad or depressed

Uses aicohol of drugs

Unususlly loud

Voendsiism

Fals 10 corry out sssigned tesks

Owerly snnious 10 piesse

Whining

Withdrawa, dossn’t got srwolved
wth others

Worrying

Ovarly upeet when leaving
someone he/she i3 clow to

Overly upeet while swey from
someone ha/she 1 cloe 10

Sees smif s more unweli or wckly

™en really

Worres thet ternibie things
might hapoen .

Not ss happy as other children

Diutractabie, hs troubie sticking 10

any sctwity

Poor sppetite, Not hungry

Feely hos/Mar hesith should be
better . ..

202 O
2 O
m O
300 O
20s O
3 O
310 O
2 O
e O
3 O
a2 O
as O
s O
O
au O
aw O
200 O
2302 O
2as O
an O
w2 O
2 O

e
w O
o0 O
e
o O
2w O
21 O
e
O
e
e
e
0 O
2 O
e
e
e
2 O
2 O
2 O
e
0 O
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Appendix 1C - continued

Appendix 1C

Without physical cause suddenly
loses

8 mght

b abity 10 move arme Or iege
¢ hearing

d voxe

¢ sty 10 sweliow

! comciousness .

g feeling on skin

h other

{cescribe)

Worries that something bed will hep-
pen 1o peopie he/she 18 close 10

Crenky

Has trouble enjoying setf

Worrwes 8 lot sbout heslth .

>
Hae Officuity swaiting turn  n
gaNes OF groum .

Never
or

Not true

Sometimes
or
Somewnst

true

Often
or

Very true

1O
2 O
2 O
O
30O
mO
1O
mO

2:0

‘ O

O
mQO
e

1 O
20
s O
wO
mO
2O
e
20O

)
20O
w0
0O

e

a0 O
20
36O
O
mO
mO
mO
O

0O
O
20
3'30
O

*

Wornes sbout doing the wrong thing

Connot keep frends . . .

Fudgets . .

Defient, talks beck to staf! . . .

Hps difficuity learming . . .

Sieeps i class

Dusrupts clgss disciphne . . ., . .,

Mesywork . ., ... . .. ...

Sehoves rresponaibly. . . .. ... ..

Demends must be met m-duulv,
eouly frustrated . . . ..

Ing! , eamly d

Fashhurtwhencenticed . . . .

Uncieen personsl sppesrance

Ateond of making mustakes . . . .

Ouniikes schoot .

or
Not true

Sometimes

Often

Very true

wO
0O
O
w0sO
O
20
«sO
O
e
O
e
e
0
O
@O
2O

20
O
O

e,
e
e,
O
e
=0
a0
=0
O
e,
0O
O
O

200
20
O

e
e
O
e
00
e
QO
0
@20
O
O
O
O

10




Appendix 1D: Selected items from OCHS Child Behavior

Checklist - youth self-report (for ages 12 to 16).

Appendix 1D

PART A:

Below is a list of statements that describe some of the feelings and behaviour of kids and young pooplo For
each statement, please mark the circle that best describes you now or within the past 6 months.

Please mark only one of the three circles for each statement. Mark your answers like this ®.

| day dream @ lot .

1 delibers hurt
ldlmunw"bu ........

Never Sometimes Often
mﬂm Son:wm v.:mn
true
00O w0 O
20O wO O
w0 O O
OIOO oﬂo o'lo
OISO °|‘O °“O
O orQO O
w0 w0 a0
20 @0 w0
20 a0 o0
mO @0 w0
a0 @0 w0
O O a0
a0 om0 O
w0 0O O
wQO O 0O
wO w0 O
w0 w0 w0
w0 w0 w0
wmO w0 w0
w0 w0 w0

11

| destroy things belonging 1
others . . . R
| damage schools or other

1 cacdey my parents . .
| don't eat a8 welt as
1 shouid . .

| don't get slong with other kide

] foot Ner

Vg By #% oo some
| am jesious of others

| am wiling 10 help Others when they
need help

| am afraid of going 10 school .
| am afraid | might think or do
| feel that | have 10 be perfect

| fol thet no one loves me .

Ibdmﬂwmmomb
oot me . ..

Never Sometimes Often
or of or
Not trve | Somewhat | Very true
wue
WO w0 w0
wmQO w0 w0
wO w0 w0
mO om0 mQO
mO O ;0O
mQO O mO
mO w0 w0
O w0 w0
wO w0 wO
w0 w0 w0
MmO w0 w0
O O w0
w0 w0 =m0
‘mo ‘°'O |QO
wO w0 wO
w0 wO w0
"O "°O |"O
"’O "30 "‘O
".O ".O "70
".O “'O "o



Appendix 1D - continued

Appendix 1D

......................

.....................

Never | Sometimes Ofien
Not"u\n San:mll Vety true
true

@m0 20 mO |wonamomege o
2O 150 28O | an it bty owmepe
1270 1ao |ao Iofusetotak . ......... ....
130 1310 1220 | irepest corin actions over
=0 w0 w0 |TETTI
O w0 =0
1200 w00 1O |lwcreamakt...... . .. ...
@O 160 10O [l escme or koep tuegs
wO 14O 1O | ase things e ncoody ede seerne
wO 1O 0O |l escomcoom or sasty
|.|O 'no |uo lostfres . ... ....... ......
w0 w0 wmO
190 w0 80 |, 0 o wer win my hande
wO w0 O Iovow ol orciown ..... .......
@O WO WO |l
'.O "'O '.O

| sloop loss then most kids . ... . ..

1 sloep Mor then mast kide during
'.O ‘no '"O deyand/ormight ..............
m0O mO mO
mO MmO  m O |ineve s good imeginesion. ... ..
11!0 11!0 |no Pl have a spesch problem . ... ....
wO w0 w0 |'emwemynom.. .
'“O ‘-O 1“0 I stenl thingeathome ...........
wO 1000 1O | n e T Paces o
|NO ‘.‘O 1'0

| store up things | don't need .
WO  1wO 1O | 1o tings omer peopie tink
wO wO wO - “m .......
wO 2000 2O | peaple would tink are srange
20 20 26O |tamemtwon..................
wO 100 O |oudeny R

Sometimes

Sa:mn Vu:'m
true

O 0O
220 0
IO T10)
FT1O 10
20O =0
20 =0
=0 =m0
0O 0
mO a0
mO =0
20 w0
0O 20
QO 0O
QO 20
0O w0
80O w0
0O 20
0O w0
w0 w0
0 20
mO mO
mO mO
mO mO
mO mO
0 w0

[

12




Appendix 1D - continued

1 enjoy being with other peopis .
l.mumu ....... .

lmuoruodlnyMoo
I think sbout Kiling myself .. .. .

lnmmmmalbo\nbmngml
orclesn . ..

| have trouble sleeping

| cut classes or skip school . .
Idon't have much energy ... .

{ am unhappy. sad. of depressed

| am louder than other kids . ...

| use sicohol or drugs other
than for medical condtions .

1 try 10 be (air 10 others . .

lenjoyagood joke . ..... .
1 like 10 take life sasy

lwnhﬂpmwmm
LI [N

1 koop from getting invoived with

Appendix 1D

Never |Sometimes| Often
Nolo:nn Som::mat v.f:'mn
) true
0O 20 20
0O 200 w0
w0 0D =0:
O 20 w0
20 20 20
0 200 20
00 20 wO
w0 0O O
0w QO- 00 3O
30 QO O w0
1m0 20 O
10O QO O
10O 200 =20
20 =0 20
2350 20 =20
20 20, =0
30 20 =0
MO 20 =0
wO 20 mO
00O 30 w0
300 0O O
30 w0 O
00 20 0O
10O w0 WO
O #0O wO

i mysel unvwed or sic
than & reaty am o SR

> | | worry that temible things might

| am not as happy as oiher

d woice
@ ability 10 swaliow
! consciousness .

@ fesling on my skin . .
h othar (describe)

1 fesl that my health should be
Detier . .

| worry that bad wil hep-
pen 10 people | am ©
lomcranky ..

| bite my fingemass \
1 have trouble enjoying myse!! .

1 worry a (ot about mry heaith

| have difficulty awaiting my tum in
0ames Or groups .

| worry about doing the

13

Never | Sometimes| Onen
Not true s«mﬂ v.:m
rue
w0 20 w0
90O w0 w0
WO O O
wO O 0
mO =m0 MmO
mO 20O O
mO O a0
mO w0 w0
O w0 w0
wC O 0O
w0 w0 w0
O O w0
10O w0 w0
wO mO w0
mo “'O ‘ﬂo
w0 w0 @O
w0 O a0
“O "oo ."O
“30 "SO ."O
a0 O w0
a0 w0 &0
@0 a0 a0
@O a0 a0
a0 a0 a0
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Appendix 1E

Appendix 1E: Selected items from OCHS follow-up study Youth

Self-Report - (for ages 17 to 20).

79 inthe last 6§ months, have you had & speli or attack when all of 2 82 Some poople have phobias - that i3, such a strong fear of
sudden you feit fnghtened, anMOUS Of very UN@asy !n situations g Or some T that they try to avoud t, even though
when most people would not be sfrasd? they know there 18 no real dcnger In the last 6 months, have you

avoided any of the following things or stuations? Mark “yes® or
“no” inthe arcie to the nght
'O vYes
Yes No
10 No emmmmpp Goto82
(@) Heghts . . .. ... . .. re) aQ

80 Think of one of your worst spelis or attacks in the last 6 months
Mark “yes”® if you felt any of the following at the same time 35 you
were feeling fnghtened and *no” it you did not feel this way (b) Tunnelsorbridges .. ..... . C1e) “0

" )
ves No () Beinginacrowd O O
{a) Waere you short of breath or did (@) Bemn
g on any kind of public
you have "WN‘ “"'""9 your o) e transportation like cnplann
breath? ... - buses or elevators ... ... oQ a0
1] ~
() O your heartpound? ... ... O O {®) Going out of the house alone o0 »Q
() Waere you ditzy or hght headed? uO «O () Benginaciosedplace .. . ile) :Je)
(@ Oudyourtingersor feettngie? - . 'O *O (@ Semgalone . . : O 0
(e} Dw m;' tghtaeis o pain in "O " O (h) Eating in tront of other peopie
you ©T {(erther people you inow or in
publx) . .. .. . "O "O
() Did you fee! like you were
" 2
choking or smothering? . O o () Spesking in front of a small
group of peopie you know ....... vQ wQ
() Didyoufesifant? . ... ... uQ Je)
) Soeatingto mongm or mm:ng
wO t J®)
new .
() Didyouswest? ... ... QO () people -
’ () 5torms of thunder of kghtring . . nQ uQ
(1)  Drd you trembie or shake? . .. .. "QO wO i 9
" (1) Seing in water, for mstance n 2
() Ovd you teel hot or cold flashes? O » o swimming pooi or lake . . 1 o 2 O
(k) Did things uound you eem (m) Spiders, bugs, mue, snakes. bats,
unreal? ... nQ unQ ) :v‘::ovuu’ e e .. @) o)
(0] w-r:‘ydou m'oh-:'mthu m:;'yo; (n) Saing near any (other) harmiess
might die or you might & arimal or & dangerous ammal
NDCrOTYWaY? .o.oenes cirinine e Q) that could not gct'lo you nQ t Jo)
81 in the last 6 months have you had 3 or more spelis Or attacks hke 83 Have there been 2 consecutive weeks or mere in the last § menths

this close together; for exampie, within 3 3 week penod?

10 ves -
10O no

14

when you felt sad, biue, depressed, of when you lost interest and
pleasure in things that you usually cared about or enjoyed?

'O ves
1O N0 cwmmmPs Goto 89



Appendix 1E - continued

84 Think of those 2 weeks, in the last 6 months, when you feit most

sad and depressed Mark “yes” if you had any of the foliowing
difficulties at that time and “no” if you did not

Yes No
{a) Youlostyour appetite . .o "0 2Q
(b) You lost weight without trying
to - a3 much as 2 pounds per
week or 10 pounds altogether a0 QO
(¢} Your eating increased 10 muth
that you gained as much 3 2
pounds a week for several weeks
or 10 pounds altogether ... - e 1)
(d) You had trouble faliing asieep
staying asieep of waking up t00
ur‘;.’.. e e 9 .- vO »O
(e) You were sieeping 100 much . i Je ©Q
( Youfefttwed out ali thetme . "Q uQ
(g) You talked or moved more siow-
Iy than 15 normal for you O “O
(h) You had to be moving all the
time - that 15, you could not it
sull and paced up and down sO Je
() Your interest in your normal
activities was 2 lot less than usua) o) wQ
+
) You telt worthless, sinful or
guity . . “ . "O n O
(k) You had & lot more troubie ton-
centrating than is normal fof you o) »Q
{) Your thoughts came Mmuch
sowerthanusal - ... ... . aQd *Q

(m) You thought a (ot about dedth -
athar your own, SOMeone ¢he s
or death ingeneral . |

"O "O

{n) Youfeit Iikeyou wantedtodie. »0Q nQO
(0} You felt 50 low you thought of
committing surcede . ... .. nQ Je

{0) You atrempted suicide e nQ

8?

Appendix 1E

Did your teelings of sadness or depression interfere a iot with your
ife and activitigs 1n the Last § monthy?

'O ves
1O wno

Did your feelings of sadness or depression start after someone
ciose 10 you dred?

QO ves
‘O No

89

Have you had 2 consecutive years Or more in your lite when you
felt depressed Or tad most days even if you felt ok sy sometimes >

‘O Yes
10 No emmmmpn- Goto®1

. 3

in the last & months, did you tell 3 doctor or other professional
about the trouble you were having feeiing sad or depressed’

'Q ves
'O No

Did you take medication more than once 1n the last 6 months
because of feeling sad or depressed’

QO e
10 no

15

Think of those 2 years when you were fesiing sad snd depressed
most days, did you have any of the foliowing ditficuities during
that time, for 2 consecutive weeks Or more? Mark “yes” or “no” in
the circie to the nght of gach statement

Yes No

(a) :'?:d:::l;on of cryng 1pells or "0 “O
(b) You felt that ife was hopeless » O “QO
{¢) You had troubie falling asieep

:t:'y.;nq stleep, or waking up too o O " O
(d) You weresleeping t00o Much . 0 Ll ®)]
(e} Youfeltured out aii the ime il ®) O
O enanamaitoryos T O MO
(9) YOou had 10 be moving all the

anpaceaupanddemn MmO 0O
W e otentanvna "0 O
() Youfetworthiess, untuiorguity 'O “O
U tentaingthan wnormattoryos. "0 ®O
o o i s™" 1O O
() You thought a lot about death -

GO tomeoneeiel O oy kg
{m) You feitike you wanted to die 20 *O
(n) You feit 10 low you thought of e} Yo

committing sucide
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MALADJUBTMENT IN OCHS



APPENDIX 2

Table A2.1: Criteria and items used to measure maladjustment
in the Ontario Child Health Study

Emotional or Criterion

Behavioral Problem (Items)
Conduct Disorder A: physical violence against persons or
requires one or property as part of a persistent
both of criteria pattern:
A and B to be (cruel to animals; cruelty, bul-
fulfilled lying or meanness to others; physi-

cally attacks people; gets in many
fights; destroys his/her own
things; destroys things belonging
to his/her family or other child-
dren; vandalism; sets fires.)

B: severe violation of social norms:
(disobedient at school; truancy,
skips school; threatens people;
lying or cheating; steals at honme;
steals outside the home; runs away
from home.)

Hyperactivity A: inattention:

requires all of (can’t concentrate, can’t pay at-
criteria A, B tention for long; distractible,
and C to be has trouble sticking to any

be fulfilled activity.

B: impulsivity:
(impulsive or acts without think-
ing; has difficulty awaiting turn
in game or group.)

C: hyperactivity:
(can’t sit still, restless, or
hyperactive; fidgets.)



Table A2.1 - continued

Appendix 2

i Emotional or
Behavioral Problea

Criterion
(Items)

Neurosis requires
any of criteria
A, B or C to be
fulfilled

Somatization
requires
both of
criteria A
and B to be
fulfilled

A

dysphoric mood:

(has trouble enjoying him/herself;
not as happy as other children;
unhappy, sad, or depressed; cries a
lot; talks about killing self;
deliberately harms self or attempts
suicide.)

compulsive, obsessive behavior:
can’t get his/her mind off certain
thoughts, obsessions; feels he/she
has to be perfect; repeats certain
acts over and over, compulsions;
too concerned with neatness or
cleanliness.)

strong feelings of tension:
(nervous, high strung or tense;
fearful or anxious; worrying.)

distressing recurrent symptoms
without evident physical cause:
(constipated, doesn’t move bowels;
feels dizzy; physical problems
without known medical cause includ-
ing: aches or pains, headaches,
nausea, problems with eyes, rashes
or other skin problems, stomach-
aches or cramps, vomiting.)

perception of self as generally
sick, usually unwell:

sees him/herself as more unwell or
sickly than really is; worries a
lot about health; feels his/her
health should be better.




APPENDIX 3: NCDB QUEBTIONNAIRES
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Appendix 3A: Selected items from NCDS Parental

Questionnaire - parent or guardian’s report of communication

disorders and other chronic disorders.

» SPEECH Dom ¢

A bes  Amom
1@} My teo yars of age was (e culd “ ° »
witwg? (1t prriag 190 words) o2 ! ot
1b; Mas there rver boen any HARSYY N i ° “@n
or peter e e !
(e} Ay other spoech difowlly te—e | 2 t ] l Ca ™
(d) s Eagliuh the mother s ususl ks N ) o | “n

guage wnk this choid .

HEERERN

For alies T
wmeny Cadle| 4 ] l !
- [

6. OUT PATIENT AND CLINIC ATTENDANCES
Has she child attonded any of the slowing®
Den’t
Ne es  bnon

t6) Eys dept of caac optuan, & 2 ) ° l““
hop | C——|
e [ v ]

nmvene:
() Chuid podases Chigeg o | 2 ] 0 | anm
@ e -
() Manrmg or sudisiegy 2 1 [} Ot
(N Duntal chae, destm ov Iy ' ° Py
@) How dove beva any ewgetem, ]

ol dikt & GQesinlast appetn- | 2 [ 0  cam

—_— —

Spenfy

Dem't
Ne Yes  bnow

61 Has e ahild ov 1 had & dental g - 2 ] [ ] (-8

3 4 3 & 7T 0 oW

If sot, st whel age?

Agr st onet
Prosont pow?

Specly

Neme of Nosptta!
or Clinic, and Town Age

i you, bow muny Gmme? . .
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Appendix 3A ~ continued

‘ 67 ALIMENTAR)Y AND UROGENITAL SYSTEMS

Has the chid ever beenior Rad

beont
Av Yer  Amee
(8) Penodic vomiung or Dehious No of times
{1 : ! ° o & n past 12 mths
2 No of umey
10} Peniodec abdomins! pain R 1 ° Ca ¥ " past 12 mibs
1¢) Recurrent mouth vicers 2 ) ] a®
Wi Nerng of Bay son-————— | 2 1 [] o ® Sote
(1) Other wenows digrative Bowel ot | o ']
y & . , Cat 00 Spacify
——— No of umes w oll N
" "'"'l X ' 2 1 0 | cun No of wemes
npast (2 mihs
j i Wetby doulm!ywwflr—— 1 ° ca 1 How often
| (Ignere | mpan 12wt
’ €h) Wet by nighi alier S years of age— can How oham
: (1gnare l |mpast 12 mths
y w hﬂhhunnlmn-h'-—' 3 ) l ca 8o How ofum
: (1gmere |mpssl 12 @ids.
‘; ()i Nephnus or sther kdney o0 UG 2 ' ° cas Spenaly - -
i Ap
2 1h) Paremt Srether or uster wuth -
avder of shmsatary or U-G tect 2 ! 0 O =

* 6 METABOLISM AND BLOOD

s there & hesiory of

t0) Supar dubnin 0 [ ¥ A of amart .
(L]} Alv dasiuies 10 parests, brothen ' e Sqponly

(¢) Any thyrel, prindary or adrenel |
e o

) Asv eheed diserder. [ ] [] [~ ) Speify - -

® SKIN

18 there 8 Bestory of

(a) Bcoema w the first your. l cawu Monih of omemt
San —
(0 Ecsema after 1he st yoos——- | - a ::p— -w? -

(r) “Sirawherrv merks” (raned voi | Ag - —
UMY ARV e e | o Sne - -
(l)"onm-lum (hln«:uh' Cot &4 Ap —— -
ne . - — —
i) Other shin ssndition acludug ot o8 Spemty .. . __

haat or maul disorder:

™

¥
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Appendix 3A - continued

MEDICAI HISTORY

& GENERAL
@) Harthechild, 1o the mother s & Z any phvcsl d: or duabliag cond! .
Dan ¢
Neo tes  haon
: 1 o | cum Spocily

(d) Duss the mether ssasdre the chaid 10 bx pancularly emitive or lughly Hrueg *

3 1 0 ! cum Sooctly
BAR NOSt AND THROAT
{a) Has tiw chold had more s )
Wrest and/or ans wfectinns (with 2 1 o [~ %]
Sever) 18 Ut post yue Ve
as the oluid over hd
(5) Hay fever or sasmwg sitasks-—- 2 1 o [~%']
{e) Mobnual worng or mouth 3 ) ° un
| No of umn
i) Reasngen (1s pas. 00t wua)-- 2 1 o | Cam gt 13 M
No of vmn
() Basmshs, ovhout rnmag eiv— m (% ] - paot 12 made
(N Vmrag dificuky (suspemed o 2 \ ° cum Spanfy
Y . Prewest sow®

w ommime——— [T 1 o an e

Appendix 3A

Has e cild o and No ofumn ool *
No of vas
[ TR R
(a) Asecks of 2 1 ° [~ % vo past 1mebs R
1 Ne of umes
(b) Besachus wnh vhenag—— 2 [} o | an e st 2mih o
(G, ) 2 t [ cas At what age? -
oo [T e :
cvs
Mas the ohild bnd
@) Rhrunste froer e 2 [} ° e Alvhstape? .
prsad
® CwmilVim Det)—| 2 1t O | caa Atotsiog?
) Coagaasia) oot sondseg—- 2 [} ] (7] Spwoly . _1_ .. ..
) Poret, bresher or wmw wwh
esagrasial huan opud 2 [} ° [ ¥ ] Spwrly - e



Appendix 3B: Selected items from NCDS Medical

" S

Questionnaire - physician’s report.

1"

SPEICH TEST

3. Methad (1) Pomtion the child close to and (aciag you

{21 Please @apiain thal you would ke the iest sessamors repreied afer you
(3) Use & naturs! voe and obeerve the child s facs dunag Lhs replss
{4) 1he semiences may be repeaied if aecessary
($) Piense ] "k ppod wichm may b ignored) aad
rorerd she total 4t the end
{If washie 10 eg score 9. 9| and slale maish )

{#) Vol srmiences
Corol 1owonded o sondie with wesl
She mondied hev sigw 3 froch
Reger grasped ¢ bundie of aticks

Laing pevrodge gious him mrength
M twoshrr rede hs bicyeie 10 sheal _-e ®
Philiip had scrambled o333 for braskfon
e | [1]
(¢ 5 for 8 o BTT)2.
Dant
Ne gk wadwase sww  bnow
) ey . N . o_l o= n
e n
(¢) Ammament of uniniiigitnkiy of apmech Spmach Fally [}
Alment ull verks o Selupbio——— 1
Mamy rords ore uastelng b ——— e 3
All or slmast 8!l wends are unpisliyghie-—— L}
Dus ¢ kmew or vashis 10 8t ——— °
(Rensan) - - — -
— e e e
MEARDNG TRST
Me1ded (1) Condnsans should bs renssashly qust
{2) Poutiom abe child 10 fort away wnb (e anr omber Wni vanks you and the duid's
fagrr ecxivding 1ae sther onr
) Ask the chuld 10 repest ench st werd of\er you_
(4) The worde abould be spobos = & quist wiee (st [ e,
phraty of tme (or sach reply
15) Ploase =11 %
(l)m-‘-dl-n-m-“u-&_
(1f naniie 4o tont, ssors "X amd e reasen duiow )
(o) gl Tesw wordd  chom horn [ U] - -y [ -
- take fase ek fah ey [~ X ]
Towl I
(U over 9, aneer §)
) Lkew Tew wardh poss all nar o L} ek
o M emke gy deh sy TR
G -
(il ovar 9, wnisr 9) -

{r) Asssmment of bamnag [~X ]
Norwil heaneg. i
hmdm(“u“»“-m—-y—— H

of speach (eves Wik & BERNAG 3 e e 3
s—ammum-n-muuum-—.—————— 4
Den't kaew, or vasdis (¢ ten L]
Remson —_— e . -

Appendix 3B
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—

MENICAL HISTORY

BAR, NOSE AND THROAT
() MHas U oluid hed more taa )

thres: aad/or enr wfecuons (with | 2 ' [
foever) w the pass yous!. ‘ |
Hos Ve cluidt over dad

(8) Moy frwer or samuzing aitachs—— i 2 ] [} I

(¢) Habnual saonag o meuld
renibng

) Ruamipgenrs(sa pus net was)— ‘ 2 ) [
R ——

te) Earache, miibout reansg eare— 2 ] ]
() Harng ddicukty (unpxied or 2 ' ° Spemfy
onabrapad e Praent pow*
(g) Otber war trovble———— | 2 ) ° Spcrfy
| —
RESPIRATORY SYSTEM
Hos Whe chuld over bod
@) Anacts of asihama ) e of e s 12 i
() Deumthun wnb wbsenag-—o i 2 ] °
t¢) Pasumens 2 1 ¢ Al what age?
———
) Odermproydteme—— 1 1 0 Syt
cvs
Has the shid dad
(a) Raswmats fever |' 2 1 ° Al ohat age?
[LSa—
1) Choren (St Views' Dance) —— \ 2 [} [} At what agn?
{¢) Congenital Reart CORIHIN 2 1 (-] Sprarly -
() Parent Demher or it ewnb !
cong.nital heart SONGIION~wmm ' 2 ! o Spucrly

& GENERAL
18) Hai the chuld to the mother s & , 08y phyvcal o of 3 cond:
Den 1
Neo Yu  knes
21 o Specily
| ——
(0) Duwes the mather consider 1be chiid 10 be paricviatly semsaive o highly struag®
Den 3
Neo Yoo  kmew
————
I o Spacily

No of times u past 12 mtha.

No of umas w pust |2 @ihe.

No of tamus o post |2 ids. .

An
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Appendix 3B - continued

MEDICAL HISTOBY
16 ALIMENTARY AND UROGENITAL SYSTEMS

Den i
Has the chikd ovor baenio3 had Ne Yes  hmew
—————

» Bk 3

n? N ] 0 i

() Porvad sbdomngl e ————— 2 1 [
I —
(6} Recwrromisovthdoen———— | 2 1 0

1 ) °
(¢} Other wanows dagmeuve bwwrl or 2 \ ) '
alumsniary dmevdy ——————
N Indmsnn 10 A ONES~——n———o
! 2 1 [)

pededeisiiyeeioggl IENNEINEN
(ignore eomucts) swehaps)

w wnn-‘nﬁ-sy-nd.— 2 ) °
(lgmove |

(N Senind byduyaferdyuars of age— | 3 ' 0
(ignore '

1) Herma of a0y wn.

() Nephrwm o slher Letiery or UG 2 ) ° ,

) Parend brewer or ster wub @n- N ) o
orger of ety U-Gran— |
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Appendix 3C

Appendix 3C: Items from Modified Rutter Scale included in

Parental Questionnaire - parent or guardian’s report.

M Wiea the child st sianiat sxboo! how 1won duf he/she e down® {Thi refevs 1o aursery schon! Pac suy
g where appeopnate, 8ad other achodling where aot | 2
ot &4
Wihin 8 MORth - — ]
Wuhuin | ) menthe— 2
Was sttt ynartiod olier 3 menths — 1
ion t hmow of mepplce bt - — o
CS 15 he cbold BOPD) 81 ua/ber prenest achoo! haahd
1] the rRiid Az been gt Aisther presemt schood iess shan Happy ]
Nree monthi pleass rog “0 ) Not slogether happ 2
Unhappy ———em—ererene. 3
Loa t kaew or mepplcable ——— o
[~ ¥}
30 Would Ine poreats bie the child 10 e bl (0 iay On 8t sessndary whoo! aier the Mmuumum ichos!
lmviag age’
A\ L] [}
N 2
Don ¢ beew or wapplcable—— [\]
Orher (Plesss spotilyb———ee 1
. 2 1 ihe el a1 all awhward ov clumey whin
' Den i hnow &
Not o0 ol A biile Covsginly mapplcebie
10} Walhing® -—-——( 2 b t [\] ! [y ]
M Ruamag’ r 2 ) | 0 I “e
ic) Cumineg m'-—-——l H ) 1 ] ] a®
(d) Tymg s bom Y. : b} 3 [} 0 i -n
38. ' s the chuld Cd 9
~ acuwe }
lanstive and qurt (prufers 10 1 0l wich) Y H
Rantions ané overncwvy (aan ) hevp i) *—r. 3
Dwa’t teow o o
e
o 0
thl the chuld o sther sheldrvn Swinds e bowmebald *
(Eaciugs goag (o 80 frem, snd & sshost )
Mot days, or every doy————- 1
Quus oot 2
Very bnie 3
T e — 4
Dea't kaow o0 wapphmabie— []




Appendix

Appendix 3C

3C - continued
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Appendix 3D

Items from Bristol Social Adjustment Guide

Completed by Teachers - NCDS (ages 7 and 11) .

LIST OF ITEMS
U

Unforthcomingness: a lack of confidence with
people and with fresh things or new situations;
finds all such & grest strain. 1-11 are the less
severe; 12-17 the more severe.

1. Chats only when alone with teacher

2. Bursts into tears (when corrected)

3. Never offers but pleased if asked (helping

)

4. Submissive (takes less wanted position—a
ball fetcher)

. Too timid to be aaughty

. Lies from timidity

. Likes sympathy but reluctant to ask

. Never brings flowers, gifts, although class
mates often do

. Never brings objects he has found, draw-
ings, models, etc. to show tescher though
classmates often do

10. Associates only with one other child and

mostly ignores the rest
11 Waits to be noticed before greeting
12. Never makes any first approach (ralk-
ingtot)
13. Too shy to ask (for help)
14. Gets gervous, blushes, cries when ques-
tioned

15. Shrinks from active play

16. Mumbles shyly, awkwardly (when greered)

17. Says very little, can’t get a word out of

him

e -3 Ot

w

* (Not in order of severity except that 12-17

represent the more promounced form)

D

Depression: in its lightest forms (1-6) ups and

downs of energy; 7-8 are irritability; coatinu-

ous depression and necuro-physical exhaustion

;r;ochovm in ascending degree of severity {rom

1. Sometimes eager, sometimes doesn't botber
(answering)

2. Depends on how he foels (asking help)

3. Varies very noticeably from day to day
(persistence, class-work)

4. Sometimes alert, sometimes lethargic
(garnes)

5. Sometimes lacks interest (frce activity)

6. Varies greatly (persistence in manuel
work)

10

7. lmpatient, loses temper with job

8. Flies into a temper if provoked

9. Can work alone but has no energy

10. Lacks physical energy (manua! work)

11. Has no life sa him (in classroom)

. Apathetic (‘just sits') (arrentiveness)

13. Slumps, lolls about

14. Shuffles listlessly

15. Too apathetic to bother (asking help)

16. Dull, listiess (eyes)

17. Always sluggish, lethargic (games)

18. Frequently wanders off alone

19. Thick, mumbling, inaudible (sr-+ch)

2. Muserable, depressed (‘under :he weather’),
seldom smiles

‘D' 1items are normally found to accompany

the HA /XA syndrome, especially in its more

severe stages, 5o that single ‘D°s’ are not given

an alternative HA/XA interpretation. They

probably truly represent an clement of depres-

sive exhaustion, Where however ‘D’ items

specified as ‘HA' altermatives appear with a

number of ‘HA’ items, but no other ‘D’, they

can be regarded as ‘HA'.

ftlelttert11eg
ey

W

Withdrawal: the child sets up defences against
human cootact and against being loved.

U 1. Absolutely never greets
U 2. Does not answer (when greeted)
U (younger) 3. Makes no fnendly or eager response
- 4. Avoids talking (distant, deep)
D, U 5. Dreamy and distracted (lives in another
world)
D, HA/K 6. Distant and uninterested (manwal work)
DU 7. Dreamy, uninterested (ream games)
- 8. Distant, shuns othen
- 9. Keeps clear of adults even when hurt or

wronged
D (older) 10. Quite cut off from people (‘you can't get
near him as a person’)

D 11. Unrespoasive (*doesn't seem to see you®)
M 12. Incoherent mmbling chatter
- 13. Like a suspicious snimal
XA
Anxiety or uncertainty about adult interest
and affection.

1-6 Making sure of acceptance and notice.
7-10 Secking attention and over-demanding
of affection.
11-16 Great anxiety for acceptance.

N 1 Very anxious to do jobs




Appendix 3D - continued

. Over eager to greet

Over talkative (ures with constaat chatter)

. Very anxious 1o bring flowers, gifts

Very often brings objects be has found,

drawings, models, etc., to show teacher

. Over friendly

. Talks excessively to teacher about own

doings, family or possessions

. Sidles up to or hangs round teacher

. Always finding excuses for engaging

teacher

.0. Constantly needs petty correction

1. Craves for sympathy (comes unnecessarily
with minor scratches, bumps, etc., com-
plains of being hurt by others)

i2. Tries to monopolise teacher

3. Tells fantastic yarns

'4. Wants adult interest but cannot put him-
sell forward

S. Trades on sympathy or interest

6. Put out if he can't get attention

N wauwn

HA

Jostility to adults.
14 A mild rejecting attitude which may be
incipient hostility or merely depression.
5-9 Hostile rejecting moods alternating with
anxiety for acceptance.
10-17 Active hostility showing iteelf in anti-
social behaviour.
18-24 A more thoroughgoing, uncontrolled
:u:)buml hostility (verging on extreme
. Varies with mood (ability ar class jobs)
. Eager except when in one of his moods
{answering questions)
3. Depends on his mood (persistence at
manual work)
. Inclined to be moody
. Offers except when in a bad mood (helping
1)
6. Sometimes very forward, sometimes sulky
(asking help)
7. Sometimes eager,
avoids (greering)
8. Can be surly or suspicious (response to
greeting)
9. Sometimes friendly, sometimes in a bad
mood
10. Very variable (seems at times (0 do badly
on purpose) (standard et manual work)
11. Damage to personal property (cars,
tradesman’s vans, occupied houses or gar-
dens, teacher’s or workmen's belongings,
ete)
12. Bad language; vulgar stories, rhymes,
dnwings
13. Suspicious (o the defensive)
14. Resentful muttering and expression at
times
15. Becomes antagonistic (effect of correction)
16. Sometimes a flueat liar
17. Has stolen money, sweets, valued objects—
once or twice

e o=

[V 3

sometimes  definitely
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18. Bears a grudge, always regards punishment
as upfair.

19. Has a wild hostile look; looks from under
brows

20. Very naughty, difficult to discipline

21. Aggressive defiance (screams,
violence)

22. Associates mostly with unsettled types

23. Has stolen money, sweets, valued objects—
frequently

24. Obscene behaviour

XC

Anzxicty for approval of and acceptance by

other children, sometimes to the extent of

being led into mischief. All items rank equally.

. Plays the hero (when corrected)

. Can't resist playing to the crowd

. Inclined to fool around (games)

Over brave (takes unnecessary risks)

. Over-anxious to be in with the gang (tries

to curry favour, toadics, easily led)

. Likes to be the centre of attention

Plays only or mainly with older children

. Strikes brave attitudes but funks

. Brags to other children

10. Shows off (pulls silly faces, mimics, clowns)

11. Mis' *haves when teacher is out of the
room

12. Spivvish dress, bairstyle (boys). Overdoes
dress, make up (girls)

13. Damage to public property, etc. (of school
fences, unoccupied houses)

14. Foolish pranks when with a gasg

15. Follower in mischief

(All items rank equally)
K

An attitude of unconcern for adult approval
and a ‘writing off’ of adults; in its severe forms
it amounts to a lom of human feeling asd
moral impsirment.
1-9 Lack of e desirc to please, unconcers
about being in good books of adults.
5-9 in older children may merely indicate
a certain ‘independence’.
10-14 Lack of fellow feeling and mcral com-
puoction in minor matters.
16-17 Regards adults as unfriendly outsiders.
17-21 Serious Jots of feeling and monl
impairment.
1. Won't bother to learn
2. Only works when watched or compelied
(classwork) .
3. Only works when watched or compelied
(manual work)
4. Not shy but unconcerned (snswering
Questions)
S. Not shy but never comes for bhelp
willingly
6. Has a0 wish to volunteer (Aelping ¢.)

7. Unconcerned about
approval

threats,

M-&WN—
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Appendix 3D - continued

8. Minimises contacts (with reacher) but not
backward with other children

9. Avoids teacher but talks to other children

10. Copies from others

11. Takes books from others® desks without
permiss’o>n

12. Selfish, schemiog, a spoil sport

13. Cunning, dishonest (individual games)

14, Bad sportsman (plays for hiumself only,
cheats, fouls)

15. Cannot look you in the face

16. Not open or frieadly, ‘seems to be watch-
ing you to see if you know'.

17. Can never keep a friend long (tries to pal
up with newcomers)

18. Untrustworthy (class jobs)

19. Treats lenience as weakness

20. Plausible, sly; will abuse trust, hard to
catch

21. Habitual slick liar, has no compunction
about lying

HC

Hostility to other children, from jealous rivalry

1n the lower numbers (1-4), to enmuty and lack

of human fecling (analogous to K) io the

higher.
1. Disturbs

frightening

2. Sometimes nasty to those outside own set

. Hurts by pushing abous, hitting

. Squabbles, makes 1nsulting remarks

. Tells tales, underhr>d (tries to get others
into trouble)

. Spoils or hides other children’s things

. Mostly on bad terms with others

. Spiteful to weaker children

. Disliked, shunoed (by other children)

. Fights viciously (bites, kicks, scratches.
uses dangerous objects as weapons)

others’ games; teases, hkes

N hw

[-3 N NN

R

Restlessness: un inability to persevere, concen-
trate or reflect and a liking for easy moment-
to-moment  satisfaction—the avoidance-res-
ponse to long-star4ing anxiety or, in an other-
wise normal child, s carry-over from rarlier
insecurity.
1. Gets very dirty during day
2. Starts off others in scrapping and rough
play
3. Gives up easily (manual)
4. Is too restless (individual games)
S. Careless, untidy; often loses or forgets
books, pen
6. Rough and ready, s'apdash {manual)
7. Feckless, scatterbrain (classroom jobs)
8. Too restless ever to work alone
9. Canunot attend or concentrate for long

12
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10 Does not know what to do with himself,
can never stick at anythiog long

11. Too restless to remembes for long (effect
of correction)

M

Miscellaneous symptoms of emotional tension,
strain or disturbance.
1-5 Immaturnty.
6-7 High fears.
8-10 Truancy and unpunctuality.
1. Plays childish games for his age
2. Eager to play but soon loses interest
3. Babyish (mispronounces simple words)
(speech)
4. Too immature to heed (co1rection)
5 Plays only or mainly with younger children
6. Timid, poor spirited, can't let himself go
7. Gets bullied
8. Has truanted once or twice, often; sus-
pected of truancy
9. Often late
10. Has cut lessons
11. Destructive, defaces with sctibbling
12. On the fringe, somewhat of an outsider

MN

Miscellaneous nervous symptoms. Their
gravity may depend on the child's age; they
may also be the aftermath of carlier distur-
bance.
. Stutters, halts, can't get the words out
. Jumbled (Speech)
. Blnking (Eyes)
. Unwilled twitches, jerks; makes aimless
movements with hands
. Bites nails badly
Jumpy
. Sucks finger (over 10 years)

(no order ol severity)

oW -

~N O

E

Environmental or other disadvaalage
Frequently absent for day or half day

Has had long absences

Parent condones absences, malingering, etc.
Stays away to help parent

Scruffy, very dirty

Looks very underfed

Not s0 attractive as most
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B
Backwardness.
Poor for age (Reading)
Caannot read

Poor for age (Arithmetic)

Completely incompeteal (Arithmetic)
Gets cheated, fooled

Just stupid (class jobs)

S

Sexual development BEarly; very keen on
opposite sex
Delayed
Aboormal tendency

PS

Ailment possibly psycho-somatic or aggravated
by strain.
Poor breathing, chesty, asthmatic, easily
puffed
Frequent colds, toasilitis, catarth

13
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Runaing nose

Mouth breather

Runnping, infected ears

Skin troubles, sores

Complains of tummy aches, feeling ill or sick

Is sometimes sick

Headaches

Bad turns, goes very pale, fits

Nose bleeding

Sore, red eyes

Very cold bapds

Squint, bulging eyes

Gawky, bad co-ordination

Contorted features (face screwed up on ome
side, eyes half closed, ete.)

Holds limb or body in unnatural posture

PD

Phvsical defect.

Bad eyesight

Poor hearing

Diminutive

Very fat

Has some aboormal feature
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Appendix 3E: Items from Malaise Inventory - NCDS (age 23)

Malaise inventory

“1 s mow going to ask you some questions about your own health.

Simply ansver YES or NO to these questions."

PLEASE RINO THE CORARCT ANSWER

. Do you ofien have back-ache?

Do you fecl tired most of the time?

. Do you ofien feel miserable or depressed ?

. Do you often have bad headaches?

Do you ofien get worried about things?

. Do you usually have great difficulty in falling acleep or

Raying asleep?

mOVeN VAL~

shoulders?

19. Is your appetite poor?

20. Does every little thing get on your nerves and wear you out?
21. Does your heart often race like mad ?
22. Do you ofien have bad paims in your eyes?
#23. Are you troubled with rtheumatism or fibresitis ?
24.' Have you ever had a nervous breakdown?

* Fibrositis is muscular aches and pains.

Do you usually wake unneceuarily early in the morning?
Do you wear yourself out wrrrying about your health?
Do you often get into a violent rage ?

. Do penple often annoy and irritate you?

Have you at times had a twitching of the face, head or

. Do you often suddenly become scared for nn good reasnn?

. Are you scared 10 be alone when there are nn friends near you ?
. Are you easily upset or irritated?

Are you frightened of going out alone or of meeting people?
16. Are you constantly keyed up and jittery?

17. Do you suffer from indigestion?

18. Do you often suffer from an upset stomach?

14

No
No
No
No
No

No
No
No
No
No

No
No

No
No
No
No
No

No
No
No
No
No
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In the NCDS sample, information regarding health
status and other key determinants was available at ages
11 and 16 as well as at age 7. The data reduction
strategy used to deal with health status and
socioeconomic status at the three time points was adopted
from the work of Professor Harvey Goldstein, Head of the
Statistical Section of the National Children’s Bureau in
England and statistician in charge of the NCDS.

When dealing with changes in health status or
socioeconomic status, it was recognized that if a
separate variable was used for age 11 and age 16, the
association between them would be high, and thus the
estimation of some of the parameters would be inaccurate.
Thus a composite variable was created for changes in
health status between ages 11 and 16, and another was
created for changes in socioeconomic status between ages
7 and 16.

Health status: For health status, four combinations or
patterns of change exist. These are depicted in Table
A4.1. For example, in the second row of the first
column, the condition was present at age 11 and absent at
age 16.

Tables A4.2 and A4.3 include cell frequencies and
percentages for these conditions. Based on the
requirement that change should reflect most importantly

differences in the condition at the time immediately
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TABLE A4.1: Possible patterns of health status at
ages 11 and 16 - NCDS

Age 16

Absent (0) Present (1) Missing (9)

Age 11

Absent (0) 000 001 009
Present (1) 010 011 019
Missing (9) 090 091 099

TABLE A4.2: Health status patterns: communication
disorders at ages 11 and 16 (number and percentage)

= NCDB
Age 16

Absent Present Missing

N (%) N (%) N (%)
Age 11
Absent 3826 (34.57) 236 (2.13) 3409 (30.81)
Present 170 (1.54) 42 (0.38) 220 (1.99)
Missing 1020 (9.22) 48 (0.43) 2095 (18.93)




Appendix 4

TABLE A4.3: Health status patterns: other chronic
disorders at ages 11 and 16 (numbers and percentages) -

NCD8
Age 16
Absent Present Missing
N (%) N (%) N (%)
Age 11
Absent 4026 (35.23) 336 (2.94) 3359 (29.40)
Present 94 (0.82) 58 (0.51) 154 (1.35)

Missing 1138 (9.96) 129 (1.13) 2133 (18.67)

prior to the outcome measure, 3 patterns were

constructed: a reference pattern of healthy at ages 11
and 16; one reflecting a resolving condition (the
disorder was present at age 11 but was no longer present
at age 16); and, a combination pattern reflecting a more
persistent condition (the disorder was present at ages
11 and 16, or age 16 only).

S8ocioeconomic 8tatus: Combinations of patterns for
socioeconomic status, a trichotomous variable, were
adapted directly from Goldstein (1979). He used changes
in socioeconomic status between ages 7 and 16, using
socioeconomic status at age 11 as a reference point, to
predict reading scores at age 16. In Goldstein’s
analysis of the NCDS, the 27 possible combinations of
socioeconomic status change were grouped into 5, those

appearing in Table 3.23 plus a reference catejory of no

change.
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Missing values: For cases that contained missing
information at either 11 or 16, but not both, missing
values were replaced using the relative frequency of
patterns of complete data. Essentially, the strategy
required that for each level of the age 7 measure all
possible patterns, including missing values, be
determined. For health status variables, there were 16
possible combinations of values as may be seen by
examining Tables A4.4 (excluding those combinations
corresponding to missingy values at more than two time
points, i.e. 099 or 199).

From the relative frequencies of each of the 8
patterns for each level of health status at age 7,
missing values were replaced with a true value. If the
pattern was 1,0,9, there were 2 possible options: 1,0,1
or 1,0,0. Based on the 8 possible patterns, the relative
frequencies of these 2 patterns were determined. For
example, if there were a total of 1000 cases and 200
cases displayed pattern 1,0,1 and 300 cases 1,0,0, then
50 percent of the cases were accounted for by these two
patterns. If 25 cases had pattern 1,0,9, the missing
value could be either 1, or 0. Based on the frequencies,
40% of cases would have 1 and 60% would have 0. Thus 10
of the cases (40% of 25) with missing values were
randomly assigned a 1 and the remainder a 0. Random
assignment to replace missing values were computer
generated. The variables with imputed values

were then used in logistic regression models.
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TABLE A4.4: Possible patterns of dichotomous variables
at ages 7, 11, and 16 - NCDS

Missing (9)

Age 7

Absent (0)

Present (1)

Age 16
Absent (0) Present (1)

Age 11

Absent (0) 000 001
Present (1) 010 011
Missing (9) 090 091
Absent (0) 100 101
Present (1) 110 111
Missing (9) 190 191

009
019

099

109
119

199
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APPENDIX 5:

STRATIFIED ANALYSIS

OCHS8 1983
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A stratified analysis of the 1983 OCHS data was
conducted to determine possible effect modifiers and to
substantiate the results of the logistic regression model
(Rothman 1986). The results are shown in Table AS5.1.
Adjusted odds ratios, controlling for each of the
categorical variables, were determined by Mantel-Haenszel
summary procedures. Separate confidence intervals and
point estimates are provided for the two comparisons: (1)
communication disordered children compared with healthy
children (2) and other chronic disorders compared with
healthy children. Strata specific odds ratios permit an
examination of effect modification.

Several of the strata specific estimates were
imprecise due to small numbers and those are indicated by
an asterisk. This imprecision results in large
confidence intervals and point estimates that are often
contrary to what was expected. For example, the strata
specific odds ratio adjusted for poverty indicate that
children with communication disorders whose parents are
below the poverty line are less likely to be maladjusted
than those whose parents are not poor. The point
estimates are 1.7 and 3.5, respectively. However, due to
the fact that the expected counts in 25% of the cells of
the smaller strata are less than 5, Mantel-Haenszel
estimates are unreliable, and this must be noted when
examining the results.

The only interaction term that entered the logistic
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TABLE A5.1: Health status related to maladjustment adjusted
for potentially confounding variables (summary odds ratios,
strata specific odds ratios, and 95% confidence intervals) -

OCHS8, 1983
Variable Communication Disorders Chronic vs.
vs. Healthy Healthy
Gender 3.4 (2.1 5.6) 1.7 (1.2 2.4)
male 3.6 (1.9 - 6.9) 1.8 (1.1 - 2.8)
female 2.9 (1.3 - 6.7)* 1.7 (1.0 - 2.7)
Subsidized Rent 3.4 (2.1 - 5.5) 1.7 (1.2 - 2.4)
yes 2.1 (0.3 - 13.4)* 1.8 (0.5 - 6.8)*
no 3.6 (2.1 - 6.1) 1.7 (1.2 - 2.4)
Overcrowded 3.4 (2.1 - 5.6) 1.8 (1.3 ~ 2.5)
yes 4.1 (1.3 - 12.4)* 2.4 (1.0 - 6.0)*
no 3.3 (1.8 - 5.8) 1.7 (1.2 - i.4)
Welfare 3.2 (2.0 - 5.2) 1.7 (1.2 - 2.4)
yes 1.4 (0.3 - 5.9)%* 1.7 (0.6 - 4.5)
no 3.8 (2.2 - 6.5) 1.7 (1.2 - 2.4)
Poverty 3.0 (1.9 - 5.0) 1.6 (1 2.3)
yes 1.7 (0.4 - 6.3)* 1.2 (0.5 - 3.1)
no 3.5 (2.0 - 6.1) 1.7 (1.8 - 2.5)
Single parent 3.5 (2.2 - 5.7) 1.7 (1.2 - 2.4)
yes 6.5 (1.6 - 25.4)* 2.2 (1.0 - 5.2)
no 3.1 (1.8 - 5.5) 1.6 (1.1 - 2.4)
Functional 3.0 (1.8 - 4.9) 1.5 (1.1 - 2.1)
limitations
yes 2.0 (0.5 - 7.4)* 0.5 (0.2 - 1.3)
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Variable Communication Disorders Chronic vs.
vs. Healthy Healthy
Alcohol abuse 3.3 (2.0 - 5.5) 1.7 (1.3 - 2.4)
yes 2.3 (0.6 - 8.6)* 0.6 (0.2 - 2.0)*
no 3.6 (2.1 - 6.4) 2.0 (1.4 - 2.8)
Maternal emotional 3.4 (2.1 - 5.6) 1.7 (1.2 - 2.3)
disorder
yes 6.0 (2.5 - 14.5)* 1.3 (0.7 - 2.4)
no 205 (1.3 - 4.8) 1-8 (102 - 2.7)
Paternal emotional 3.5 (2.1 - 6.0) 1.7 (1.1 - 2.4)
disorder
yes 2.8 (0.7 - 10.7)* 1.8 (0.5 —6.3)*
no 3.7 (2.0 - 6.9) 1.6 (1.1 -2.4)
Health problem 3.5 (2.2 =-5.7) 1.6 (1.2 - 2.3)
of mother
yes 2.4 (0.8 - 7.1)* 2.5 (1.4 - 4.5)
no 4.0 (2.2 - 7.1) 1.3 (0.9 - 2.0)
Health problem 3.1 (1.8 - 5.3) 1.6 (1.1 - 2.4)
of father
yes 2.0 (0.7 - 5.7)* 1.2 (0.5 - 2.6)
no 3.9 (2.0 - 7.5) 1.8 (1.2 - 2.8)
Family dysfunction 3.4 (2.1 - 5.5) 1.8 (1.3 - 2.5)
yes 1.2 (0.3 - 5.0)* 1.6 (0.7 - 3.8)
no 4.3 (2.5 - 7.5) 1.8 (1.3 - 2.6)
Parental separation 3.4 (2.0 - 5.8) 1.7 (1.2 - 2.4)
yes 2.7 (0.2 - 31.8)* 1.2 (0.2 - 6.2)*
no 3.5 (2.0 - 6.1) 1.7 (1.2 - 2.5)
Spouse abuse 3.0 (1.7 - 5.3) 1.5 (1.0 -2.3)
yes ok 1.1 (0.1 - 11.3) *
no 3.3 (1.8 - 6.0) i.5 (1.0 - 2.3)

* expected counts less than 5 in at least 25% of cells
** OR not computed - zero cell




.

Appendix S

regression model comparing the prevalence of
maladjustment in the communication disordered children
with that of the healthy was between communication
disorders and maternal emotional disorder. The p-value
for the homogeneity of the odds ratio for this term was
0.08 The stratified analysis provides evidence to
confirm this interaction. Specifically, the strata-
specific odds ratio for communication disordered children
who have a mother with an emotional disorder is 6.0 (95%
CI; 2.5, 14.5) compared with 2.5 (95% CI: 1.3, 4.8) for
those whose mothers do not have an emotional disorder.

Similarly, in the logistic regression model
including children with chronic physical disorders, there
was a significant interaction between chronic physical
disorders and functional limitations. The strata-
specific odds ratio for children with chronic physical
disorders who have functional limitations is 0.52 (95%
CI: 0.2, 1.3) compared with 1.9 (95% CI:1.3, 2.8) for

those who do not have functional limitations.
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TABLE A6.1: Logistic regression with interaction terms

relating maladjustment to health status (estimate of

cosfficient and standard error [B8E]) with no imputed values -
. OCHB, 1983

Communication Disorders Other Chronic Disorders

vs. Healthy vs. Healthy
Variable Regression Regression
Coefficient Coefficient
(8E) (BE)
v Health 0.91 0.51
¥ status (0.39) (0.22)
{
; Age 0.08 0.08
§ (0.02) (0.02)
¢ Functional 1.04 1.20
i limitations (0.33) (0.35)
3
' Emotional 0.19 #
d disorder (0.20)
: of mother
’ Annual -0.05 -0.05
5 income (0.03) (0.03)
: Marital 0.06 0.05
¢ discord (0.02) (0.02)
} HS*EDM? 0.66 #
: (0.67)
: HS*FLP # -1.30
‘ (0.57)
- Intercept -3.19 -3.03
: (0.43) (0.40)

] # This variable nr 1nteraction term did not enzer the model for this group.

. %rhis is the interaction term for Health status and Emotioral disorder of mother.

bThis is the interaction term for Health status and Functional lLimitations.

Log likelihood=-575.29 for communication disorders; for other chronic disarders log
likelihood=-641.60.

3 Goodness of fit chi-square=1.58, d.f.=2, p=0.46 for communication disorders; for other
~ chronic disorders goodness of fit chi-square=2.19, d.f.=2, p=0.34.
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APPENDIX 7

As with the OCHS sample, a stratified analysis was
conducted for the NCDS sample to determine possible
effect modifiers and confirm the results of the logistic
regression (see Appendix 5 for details). Again, several
of the strata specific estimates were imprecise due to
small numbers and those are indicated by an asterisk.
Thus, similar caution must be exercised when examining

the results of this analysis.




Table A7.1: Relationship between health status and teachers’
assessment of maladjustment adjusted for potentially
confounding variables (summary and strata specific prevalence

odds ratios and 95% confidence intervals)

- NCDS, age 7

Variable
and S8trata

Communication Disorder
vs. Healthy

Chronic Disorder
vs. Healthy

Demographic factors

Gender
male
female

Socioeconomic status

Social class
I
I
III

Home environment

Housing problems
yes
no

Financial problems
yes
no

Mental illness
present
absent

Divorce, separation
yes
no

Father deceased
yes
no

2.11
1.86
2.72

2.11
0.91
2.07
2.64

2.22
1.69
2.32

2.05
1.82
2.11

2.15
1.90
2.17

2.23
2.58
2.21

2.21
11.29
2.16

(1.62,
(1.32,
(1.73,

(1.61,
(0.33,
(1.39,
(1.72,

(1.69,
(0.76,
(1.73,

(1.53,
(0.87,
(1.52,

(1.62,
(0.56,
(1.61,

(1.70,
(0.80'
(1.66,

(1.69,
(0.97,
(1.63,

1.33
1.38
1.22

1.04
1.63
1.11
1.53

1.37
1.91
1.32

1.29
1.74
1.21

1.31
1.22
1.32

1.41
2.41
1.37

1.35

0.81 (0.09,

(1008'
(1.08,
(0.85,

(0.20,
(1.04,
(0.81,
(1.09,

(1.11,
(1.00,
(1.06,

(1.03,
(1.01,
(0.95,

(1.06,
(0.39,
(1.05,

(1.14,
(0.96,
(1.10,

(1.09,

1.63)
1.78)
1.75)

1.70)
3.63)
1.65)

1.61)
2.99)
1.56)

1.63)
3.85)
1.64)

1.73)
6.09)
1.70)

1.66)
6.98)*

1.35 (1.10, 1.67)
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Variable Communication Disorder

and strata

vs. Healthy

Chronic Disorder

vs. Healthy

Mother deceased
yes
no

Domestic tension
present
absent

Alcoholisnm
present
absent

2.24
8.20
2.21

2.19
3.47
2.06

(1.71,
(0.44,
(1.68,

(1.63,
(1.38,
(1.49,

(1.49,
(1.47,
(1.39,

2.93) 1.33 (1.08,
152.22)* *h

2.92) 1.33 (1.08,
2.94) 1.37 (1.10,
8.73)*% 1.41 (0.81,
2.84) 1.35 (1.06,
2.74) 1.35 (1.08,
51.49)*% 13.06 (1.28,
2.63) 1.31 (1.04,

1.64)
1.64)

1.71)
3.27)
1.70)

1.69)
133.38) %
1.65)

*expected counts less than 5 in at least 25X of cells.

**POR not computed - zero cell,
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During the analyses of the NCDS sample, it was
discovered that the association between communication
disorders and maladjustment was greater for those with
speech disorders than those with hearing impairment.
Accordingly, this appendix includes the results when
children with speech disorders were examined separately
from those with hearing impairments. Those children vho
had both a speech disorder and a hearing impairment were
excluded from the analyses. The strategy of analysis
parallels that found in the text for the communication
disordered group as a whole.

In Table A8.1, the distribution of subjects by

Table A81: Distribution of subjects by diagnostic grouping
(number and percent of total) - NCDS, age 7

N Percent of Total
Communication disorders 317 2.7
a) Speech disorders 118 1.0
b) Hearing impairment 191 1.6
c) Speech disorder and
hearing impairment 8 0.1
Other chronic disorders 792 6.7
Healthy 10635 90.6
Total 11744 100.0
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health status group at age 7 is given. There were 118
children with pure speech disorders, 191 children with
pure hearing impairment, and 8 children with both a
speech disorder and a hearing impairment.

Table A8.2 includes the unadjusted prevalence odds
ratio for health status related to parent-reported
maladjustment at age 7. The prevalence odds ratio for
children with pure speech disorders was 1.26 (95% CI:
0.55, 2.88); the prevalence odds ratio for children with
hearing impairments was 1.66 (95% CI:0.93, 2.94).

Table A82: Parents’ assessment of maladjustment by health

status (prevalence, crude prevalence odds ratio [POR],
and 95% confidence interval) - NCDS, age 7

Health Status Prevalence POR® 95% confidence
(%) interval on POR
Communication disorders 6.9 1.47 0.91, 2.35
a) Speech disorders 5.9 1.26 0.55, 2.88
b) Hearing impairment 7.7 1.66 0.93, 2.94
Other chronic disorders 5.3 1.12 0.80, 1.57
Healthy 4.8 1.00 Reference

%The POR was computed using the healthy children as the reference group (POR=1.00).

When health status is related to teacher-reported
maladjustment at age 7, the speech impaired children had
an unadjusted prevalence odds ratio of 4.14 (95% CI:
2.89, 5.94) in contrast to the unadjusted odds ratio of
1.23 (95% CI: 0.82, 1.86) for the hearing impaired (Table

A8.3).
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Table A83: Teachers’ assessment of maladjustment by health
status (prevalence, unadjusted prevalence odds ratio [POR],
and 95% confidence interval) - NCDS, age 7

Health Status Prevalence POR2 95% confidence
(%) interval on POR
Communication disorders 23.2 2.22 1.70, 2.89
a) speech disorders 36.0 4.14 2.89, 5.94
b) hearing impairment 14.36 1.23 0.82, 1.86
Other chronic disorders 15.6 1.36 1.11, 1.67
Healthy 12.0 1.00 Reference

®Yhe POR was computed using the healthy children as the reference group (POR=1.00).
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