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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 specifie disorders that increase 

the risk of mal ad just ment. 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. It 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 Sur vey and 11,744 children from 

the British National Child Oevelopment 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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Pour orienter les services de santé qui s'occupent 

de l'impact de Itinadaptation due à une maladie 

chronique, il est nécessaire d'identifier les maladies 

spécifiques qui augmentent le risque d'indaptation. 

Cette thèse examine si les enfants avec des troubles de 

communication ont plus tendances A avoir des troubles de 

comportement ou des problèmes affectifs que les enfants 

en santé ou ceux ayant d'autres maladies chroniques. 

Cette thèse se penchera sur le fait que les enfants ayant 

des troubles de communication ont plus de chance, que le 

groupe témoin, de développer des problèmes de santé 

mentale qui pourraient persister comme jeune adulte. Afin 

de répondre A ces questions des études transversale et de 

cohorte ont été menées sur 2,6~8 enfants du Ontario Child 

Health Survey et 11,744 enfants du British National 

oevelopment study. 

Les enfants des deux études, ayant des troubles de 

communication, ont démontré plus de problèmes affectifs 

et de comportement que les enfants en santé ou ceux ayant 

des troubles physiques chroniques. Toutefois, aucun des 

échantillon n'a pu amener A conclure que ces troubles 

psychologiques auqment~ient ou persistaient jusqu'i l'âge 

adulte. 

Les implications de ces résultats pour la santé 

publique et la pratique clinique sont présentées. 
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IDt~uetio. 

IBTRODUCTIOR 

1. aational. for 8tu4y 

It is weIl established that children with chronic 

physical disorders are at an increased risk for emotional 

and behavioral problems relative to the qeneral 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 su ch a large group may 

be prohibitive. Consequently, one of the research 

priorities for pediatrie chronic disease epidemiology is 

to identify specifie 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 

1 
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preceding stage. The tirst 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 trom 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 su ch 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), 

2 
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speech and hearing are the foundation and primary medium 

of this act. oisordered 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 disorders1 • 

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 trom 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 pediatrie communication disorders. AIso, 

the prevalence of communication disorders and the 

differences between these conditions and other chronic 

'The term "other chronlc disorders" will be und synonymously with "chronic 
physical disorders." Both terms wi Il exclude children with mental handicaps. 

2Although ln cllnlcal psychiatry, the terms "etROtlonal problellls," "behavioral 
problellls," .nd "lIIal.djustlllent" m.y h.ve unique .e.nlngs, in pediatrie epidemiology 
these terms h.ve been used Inttlrch.ngeably (Nolln Ind Pless 1986). For the lIIost 
part, when investigltors .eek to e.tablish the prel.nc. or extent of .lIIotionll or 
beh.viorat correlates of chronic dilorderl, they use these terllls as • ahorthand 
to refer to the results of a Virlet y of measures intended to assess a wide r.nge 
of behaviors sillli l.r to those seen ln chi ldren with cllnic.lly distinct psychiatrie 
di sorders of varyi nll dellrees of sever 1 ty. The terms .re operat i onall y def i ned by 
the test used to assess the outcolIIe (Nol ln and Pleas 1986). One of the outcome 
mellures used in the present study was designed to .sseu "mil ad just lient" in 
school while Inother was used ta ISseu "elllotionai and behavioral problems" 
at hOllle and It school. For the purposes of this study, therefore, the term 
limai ad just ment" wi II be used synonylllously with "elllOtional Ind behavioral problems." 

3 
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disorders will be discussed. 

II. Definitions of co .. unication Diaor4era 

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 pediatrie 

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 tt) their presumed 

Gause - cleft palate or cerebral pal~~ (Cantwell and Baker 

1987bj 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 

accompanied by these conditions, it is generally accepted 

that the structural or neurological deficit is at least 

partially responsible for the spp-ech disorder. The 

presence of these other conditions May also increase the 

11kelihood of mal ad just ment. One of the objectives of 

thls study ls to compare the magnitude of the ël~sociation 

'volee disorders .re excluded from this study. 

4 
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between other chronic disorders and maladjustment to that 

of communication disorders and mal ad just ment. This study, 

therefore, will only include communica~ion 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 Psychiatrie Association 1987) 

complements that of Bloodstein (1984). It distinquishes 

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 the se factors. Childhood stuttering, 

articulation and language disorders without associated 

factors are classified on Axis II of a five-axis scheme, 

under the headinq "developmental disorders." The OSM-

IIIR distinction between developmental communication 

disorders and those resultinq from other causes is helpful 

and pertinent to the present study. 

Developaental articulation Diaor4era: oevelopmental 

articulation disorders May be characterized by deviations 

in the way speech sounds are produced. For example, a 

lateral lisp is an articulation disorder which results 

from the substitution of a 18/ Phoneme1 for a/sI phoneme. 

Several terms have been used to designate these 

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

, ASV f. th •• y~ol us.d in the International Phonetic Alphlbet for an unvo;ced 
int.rdental fricative, "th," as in bath or te.th. 

5 



t 

IDtroductioD 

"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 

etioloqy of developmental articulation disorders. In 

qeneral, it has been found that peripheral anatomical 

structures (such as lips, teeth, palate, and tonque) need 

to be obviously and severely impaired before they are 

associated with articulation problems (Shames and Wiig 

1990). Some suggest that althouqh 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 playinq a role 

in the etioloqy of the disorder include cognitive 

6 



deficits, deficits in general motor skills or oral motor 

skills, social or environmental limitations, and qeneral 

developmental 1ags (Shames and Wiig 1990; Cantwel1 and 

Baker 1987b). 

It has also been suggested that developmental 

articulation disorders are due to fau1ty phonological 

processes1 and as such May be thought of as a language 

disorder (Aram and Kamhi 1982; panagos 1982; Shelton and 

McReynolds 1979; Shriherg 1982). Articulation errors, 

particu1arly 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, su ch as stops (/b/, Ipl, 

Idl, ft/, Igl, Ik/), for another class such as fricatives 

(/z/, Is/, Ivl, Ifl, Id;j/, IJ /). It is suggested tbat 

these error patterns reflect phonological process that may 

represent the way children simplify production of sounds 

that they May he unable to produce correctly (Edwards and 

Shriberg 1983; Hodson 1986). In this context, 

articulation is synonymous with phonoloqy, and phonology 

is one component of language. Thus, articulation 

disorders are phonoll.,gical disorders. It follows that a 

phonological disorder must be a language disorder (Shames 

and Wiiq 1990). 

lPhonotogy is thlt .speet of t.nguige concerned with the rules governing the 
structure, distrIbution. Ind sequence of speech sounds in 1 langu.ge CSh.mes Ind 
WHg 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 disorder 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 or 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. 

8tutterinq: 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 mannerisms, 

often known as associated or secondary symptoms. 

It is not atypical that as ~ 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). In 

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). Sorne 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). 

Dev.lop •• nta1 Languag. Diaordera: Pediatrie 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 d~scribe developmental 

language disorders, and a variety of etiological 
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hypotheses. These terms include "language delayed," 

"language deviance," "dysphasia", "developmental 

aphasia," "developmental word deafness," and 

"developmental language disorders" (Sharnes 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 

term~ 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 

10 



(Shames and Wiig 1990; Bloodstein 1984). For children 

whose difficulties seem to rest principally in language, 

however, the evidence for neurologica1 hard signs is not 

convincing (Cantwell and Baker 1987b; Shames and Wiig 

1990; DSM-IIIR 1987; Bloodstein 1984). Perhaps more 

sophisticated neuro10gica1 imaqing procedures, such as 

the PET (positron emission tomoqraphy) scan, will provide 

additional information to aid in excluding or including 

sorne of the existinq hypotheses. 

S •• ring Diaor4.ra: Hearing disorders result from deficits 

in perceiving or processing auditory signaIs. The 

difficulty may be at the level of the midd1e ear, 

resulting in conductive hearing 10ss, 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 prob1ems. 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). Hearinq loss may be associated with or 

result in speech and language disorders. 

Suaaary: Except for hearing disorders, the underlying 

pathOlogies of the developmental communication disorders 

discussed above remain elusive. The cause of pediatrie 

hearing disorders May be established throuqh conventional 

pediatrie 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 heteroqeneous 

etioloqies. 

xxx. The Prevalenee of Co"uDicatioD Disor4ers 

In population based surveys desiqned to assess the 

prevalence of aIl 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 defininq 

hearing loss are widely accepted (Yantis 1985), there are 

fewer variations in prevalence rates of hearing 1055 

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 hearinq impairment. 

The National Center for Health statistics (1982) 
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estimated a preva1enee of hearing 10ss of 0.6% among 

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

children 5-14 years. From similar studies conducted 

amonq schaol children in Denmark (parvinq 1983) and Saudi 

Arabia (Ashoor 1983), estimated prevalences of hearinq 

impairment are 1.4% and 1.8%, respectively. 

possible factors that may account for the 

diserepancies 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 which cases are identified, and variations in 

the samplinq frame. As weIl, factors likely to represent 

a rea1 difference such as age-specifie trends may 

contribute ta reported discrepancies. 

VariatioD. in Ca •• Definition: Speech disorders are 

distributed on a continuum of severity and are, 

therefare, difficu1t 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, Ko1vin and Garside (1979) 

reported that 4.0% of 3-year-01ds w~re "speech retarded" 

defined as a "failure ta use three or more words strunq 

together to make some sort of sense." On the other hand, 

13 
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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." 

Variation. in Ca •• 14.ntification: In some studies, 

trained listeners are asked to identify children with 

speech disorders. In other studies untrained listcners 

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 

~978) • 

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 aIl 

ages (National Center for Health statistics 1981). 

When trained listeners are used, however, estimates 

are usually much higher. In 1982, Beitchman and 

colleagues employed honors level university psychology 

students and professional speech pathologists in a two

stage screening of speech problems among children 
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attendinq kindergarten in the ottawa-Carleton region. 

They reported a prevalence of articulation or language 

impairments of 19.0% (Beitchman et al. 1986). 

Hull and colleaques (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. 

Variation. in S .. plin9 pr ... , Large scale surveys 

encounter sampling difficulties when estimating the 

prevalence of communication disorders. Individuals 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). 

Ag •• ffect: Because the prevalence of speech disorders 

decreases with age (Hull et al. 1971), overall prevalence 

rates in the pediatrie population may mask age-specifie 

differences. 

Tbe Prevalence of Individual Speech Diaordera: 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 perlod, 600 children 

were evaluated and included in the study. The mean age 

of the group was 5 years 7 months. AlI 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 

languaqe disorders" (3) and, those with "pure language 

disorders. Il 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 languaqe 

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 l'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 expIa in these discrepancies. In 

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. DiffereDce. Bet.eeD Co .. unicatioD Diaor4era an4 
Otber CbroDic Di.or4era 

Empirical studies have established that aIl 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 ma l ad just ment that is greater 

than that of chronic disorders without sensory impairment 

(Pless and Perrin 1985). This increased mal ad just ment 

for children with speech or hearing problems may be 

better understood by comparinq communication disorders 

with other chronic disorders along a variety of 

dimensions. Two such dimensions are the severity and 

nature of the disorder. 

aeverity of Diaor4er: The clinical severity of 

disorders varies between and within diagnostic 

categories. stein and colleaques recommend that for 

comparisons across diagnostic categories, measures of 

functional severity or impact of illness are most 

apprepriate (Stein et al. 1987). 

Functional severity is the impact of the disorder on 

an individual's ability to perform aqe-appropriate 

activities under a broad range of circumstances. In 

children, it is often assessed by items such as days 

missed from school, or inability te enqage in physical 

activities such as team sports. Unlike disorders such as 
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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 su ch 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 mate 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 . 

• ature of the Diaor4er: The primary symptom of any 

communication disorder is an impairment in the abjlity ta 

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 specifie 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 

mal ad just ment. This approach differs from the 

perspective taken by speech pathologists, audiologists 
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and other professionals workinq with children with 

communication disorders who are trained to identify the 

unique characteristics of each disorder to provide a 

differential diaqnosis. This is important for 

specialized treatment and proqnosis, but it may be 

considerably less important when considerinq the impact 

the communication disorder has on family functioninq, and 

the psycholoqical and social adjustment of the chi Id. 

v. D.v.lop •• nt of th. pr ••• nt a •••• rch Qu •• tion. 

Two parallel concerns have led to the present 

research questions. First, the need to identify 

subqroups of children with chronic disorders who may be 

at especially hiqh risk for emotional and behavioral 

problems has been emphasized by resear~hers of pediatrie 

chronic diseases (Jessop and stein 1985; Lewis and Khaw 

1982; Steinhausen, Schindler and stephan 1983; Nolan and 

Pless 1986). 

Second, most speech-lanquaqe 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 unwillinqness or 

inability to follow verbal instructions, extreme 

stubbornness, withdrawn behavior, inability to separate 

from parents, and tendencies to "act out" throuqh 

physical a99ression. In a study completed in 1981, l 

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 di~orders and maladjustment during 

childhood and early adulthood. 
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The interest in the relationship between 

communication disorders and psychopatholoqy is not new. 

In one of the earliest textbooks on speech problems, 

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 erlerging body of research and 

clinical literature (Prizant et al. 1990). 

In a review of studies published since 1966, 

severai 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 deqree of 

certainty with which conclusions can he drawn. The 

nature and severity of the communication disorder varies 

across and sometimes wi thin studies. However, distinct 

diagnostic cateqories, such as stutterinq or hearinq 

impairment, usually are examined separately. 

Studies included in this review were identified 

through a MEDLINE search of English lanquage literature1 • 

'The key words used in the search were IS follows: cOllllllunicltive diaorders 
by (child devt\opment; Iffective disorders; effective symptolls; anxiety; 
emotion: or .nv mentit disorder). The ae.rch WI. restr;cted to Engl1ah 
pub! i cet ions. 
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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 ta exhaust the existing literature but rather to 

make clear the current state of the art - both 

methodoloqical and substantive - and to demonstrate how the 

current study will contribute to a further understandinq 

of the issues. 

critical appraisal of the literature beqan by 

readinq the title or abstract, or bath. This thesis 

excludes communication disordered children who are part 

of a special subqroup such as the mentally handicapped, 

autistic or chronically physically disabled. Tl 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~l~ forms 

from a chronoloqical narrative of ideas through a summary 

of studies grouped by similarity of research design to a 

formaI 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, desiqn is of central 

importance. Bence, the studies are evaluated in this 

conte);:t. 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. 

1. Cros.-Sectional 8tu4ie. 

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 ski Ils of 

the child is ascertained at the same time as that 

reqardinq 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 bearing 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 t~~rd 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. Ca.e-aerie. 

Summaries of the cross-sectional studies are found 
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in Tables 1.1 and 1.2. Table 1.1 includes aIl 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 rep'.)rts. These include only children 

with speech, language, or hearing disorders. rive reports 

focus on children with hearing impairment, while the 

remainder are concerned with children with speech or 

language disorders. six studies have sample siz~s 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 sorne 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.] Case Series, Uneontrolled 

He[ercnce 

WIlliams 

BO\.1yer 
and Gilles 
{1972) 

Goldberg, 
Lobb and 
Kro11 
(J97';) 

Cantwell 
et al. 
(1980) 

Difiorder Sample Sizc 

lIearing 51 
impairment 

Hearing ]40 
impalrment 
a. moderate to 

severe 
b. profound 

Profound hearing 172 
impairmellt 

Speech and 
language 
disorders 

100 

A&e (yr) 

5 - Il, 
(X = ID) 

Schoo]
aged 

18 

2 - 10 
(X = 5.fd 

-27-

~ 

Outcume HeaSUI"h Findinr.s 

Psychiatrie assessment 33% had mild behavioural (1970) 
disturbance, 66% had more 
severe bl'havloural disturbal1(,(> 

Lowenfeld's Mosaics No signlficant differences 
and teacher's ratings 
for "abili ty to get on 
wlth other children" 

Psychiatrie 73% emotlonally malddjusted 
assessmenl 

Psychiatrie assess
ment 
Modified Conners 
Parent symptoms 
questionnaire, Rutter 
parent questionnaire 

53% had at least one 
psychiatrie diagnosis 
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Table 1.1 Case Series, Uncontrolled (continued) 

Reference 

Cantwell 
et al. 
(981) 

Baker and 
Cantwell 
(1982) 

Scherer 
(1983) 

Shribel~ 

et al. 
(1 q86) 

DaVIS 
et al. 
(1986) 

Disorder 

Speech and 
language 
disorders 

Speech and 
language 
dlsorders 

Hearing 
impaüment 

Developmental 
speech disorder 

Sensoflneural 
hearing 
Impairment 

Sample Size 

200 

291 

1,0 

39 

45 

Age (yr) 

2 - 14 
(x 4.4) 

1.1-15.1 
(X "" 5.6) 

2.5-3.7 

1 . 1-3.7 
(X=5.0) 

5-18 
(X=8.5) 

-28-

Outcome Measures 

Same as Cantwell 
et al. (1980) 

Same as Cantwell 
et al. (1980) 

Social and emotional 
development rated 
from observation and 
parent interVIew 

Psy~hosocial behav
lour rated from video
taped Interaction 

Child Behaviour 
Checklist 
(Achenbach) 

" ~' ? 

Findings 

53% had at least one 
pyschiatric diagnosis 

29% of pure speech-disordered. 
45% of sppech and languagp 
disordered, and 95% of pure 
language disordered had 
psychiatrie diagnoses. 

75% had abnormal social and 
emotl0nai development 

15% had at least one 
behaviour problem 

50% expressed concern 
about belng aceepted by 
peers compared wlth 15.5% of 
nor~al1y hearing chlldren, 
hearlng Impaired had 
signlflcantly higher scores 
than nOlms on scales of 
aggresslon and somatization 
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Table 1.1 Case Series, Uncontrolled (contjnued) 

Reference 

Cantwell and 
Baker 
(1987a) 

Disorder 

Speech and 
language 
disorders 

Sample Size 

600 

Age (yr) 

(X=S.7) 

-29-

Outcome Measures 

Same as Cantwell 
et al. (1980) 

~ 

Findings 

31% of pure speech disordcred 
had at least one psychiatr1c 
disorder. 58% of speech and 
language disordered had at 
least one psychiatrie disorder. 
7]% of pure language disordered 
had at least psychiatrie 
disorder 



t 
wi th "pure language disorders." The two subgroups 

with language involvements had higher rates of 

psychiatrie and developmental disorders than those with 

"pure speech" involvement. There were sorne differences 

between the three groups on certain measures of social 

class with the "pure speech disordered" group tending 

towards higher socioeconomic status on aIl 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 psychiatrie 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 psychiatrie 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. 

Cantwell 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 emotionàl and behavioral 

problems. No internaI reference group exists in the 
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studies makinq 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 ma 1 ad just ment 

are much higher th an 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 increased rates of mal ad just ment. 

without a control group that is similar in aIl 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 

causalitYi this desiqn precludes concludinq 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 hearinq loss, but reverse and common 

causality are possible for some speech disorders. 

B. co.pari.oD .tu4i •• 

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 Checklisti Achenbach and Edelbrock 1983). 

Evidence from twelve of these studies supports the 

general hypothesis that children with communication 

disorders have more emotional and behavioral problems 

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 ~roups 

Reference 

McHale 
( 1967> 

Meadow 
and 
Schlesinger 
( 1971 ) 

Okasha 
et al. 
(1974) 

Freeman 
et al. 
(1975 ) 

Simonds 
and 
Heimburger 
(1978) 

Disorder 

Stutter 
enuresis, 
school
phobia 

Hearing 
Impairment 

Stutter 

Hearing 
Impaired 

Cleft Hp 
or palate 

Cases Controls Age (yr) Control Selection 

98 48 7.6-15.0 Random sample 

516 532,567 

79 80 

120 120 

40 40 

(X=11.8) from t~o junior 
and three senior 
schools 

School
aged 

6-12 

5-15 

6-18 
<X=Il. 7) 

Children inciuded 
in Mental Health 
Survey of Los 
Angeles County 

Matched on age. 
seK 

Matched on age, 
sex and residen
tiai area 

Matched on occu
pational and econ
omie status of 
parents 

-33-

OUtcome Measures 

Vine land Social 
Katurity Sc ale 

Behaviour 
questionnaire 
(teacher. 
eounsellor) 

Junior EPI 
test 

Modified Rut ter 
Parenl and Tea
cher Seales 

Psychiatrie 
assessment, 
Behavorial -
emotional check
list 

~ 

Findil1&s 

Stuttering boys had 10~er 
score on dom1nance and harm 
compared with controls, but 
h1gher scores 011 abasement. 
acquisition and exposition 

10% of cases had behdvloral 
problems compared with 10% 
of control 

Cases were more introverted 
than controIs, no dlfference 
on neuroticism scale 

On combined scores: 22.6% 
of cases had behavioral 
problems. No data are present
ed on contraIs. 

No significant differencec 
in number of psychiatrie 
diagnoses 
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Table 1.2 Case-Series with comparlson groups (conlinued) 

Reference 

Lindholm 
and 
Touliatos 
<1979 ) 

Fundudis 
et al. 
(979) 

Cantwell 
and 
Baker 
(1980 ) 

Shorkey 
and 
Saski 
(1981) 

Disorder 

Speech 
disorders 

"earing 
impaired 

Speech. 
and 
language 
disorders 

Blind or 
deaf 

Cases Controls Age (yr) Control Selection 

106 2991 

59 102 

250 250 
referrals 
ta a psy
ch1atnc 
cJillic 

41 
27 

160 

5-11. 

7-10 
(8.3) 

X=6.1 

Not documented 

Matehed on age, 
sex and postal 
distn.ct 

Randomlv chosen 
from chl1dren 
without language 
delay referred 
for psychIatrie 
evaluat.lon 

School- Stratlfied sample 
aged eontrolllng for 

grade and school 
program 

-J :,-

Outcome Measures 

Quay's 8ehaviour 
Problem Checklist 

8ehaviour S\~ale 
(parents), Rutter 
Teaeher Seale 

PsychIatrie ass
essment, Behav-
10r rating scale 
(parent, teacher) 

Rational behav-
10ur 1nventory 
(Shorkey and 
Whitr:1an) 

" 

Findings 

Controls had fewer behavioral 
d1sturbances in areas of 
personality problems, 
inadequacy, immaturity, and 
psychotic signs, no differ
ences on conduct problems and 
dplinquency 

Cases less deviant than 
controls based on parents 
reports; 54% of profoundly 
deaf, 28% of partiaIIy hearing 
and 18% of controis had 
deVlant behaviour based on 
teachers' reports. 

No dlfferenees except 
language delayed had more 
autlstic-like symptoms 

No slgnificant differences 
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Table 1.2 Case-Series with comparison groups (continued) 

Reference 

Silva 
et al. 
(I 982) 

Silva 
et al. 
0984 ) 

Klansek
Kyllo and 
Rose 
(198S) 

Culbertson 
and Gilbert 
(I986) 

Beitchman 
et al. 
(986) 
controis 

Prior 
et al. 
(1988) 

Disorder Cases Controis Age (yr) Control Selection 

Bilateral 
otitis 
media 

47 

Speech 55 
disorders 

Hearing 25 
impairment 

Unilateral 25 
sensorineurai 
hearing loss 

Speech and 
language 
disorders 

Hearing 
impaired 

142 

26 

355 

815 

25 

25 

142 

26 

5 
(X=5.0) 

7.0 

4.5-16.0 
(X.:I0.0) 

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
nomIc status 

Matched for age, 
sex, classroom 
or gchool 

Matched on age. 
sex and socio
economics 

-35-

Outcome Measures 

Modified Rutter 
Parent scale, 
8ehavior rated 
by psychometrIst 

Modified Rutter 
Parent and Tea
cher Scale 

Scaies of Inde
pendent Behavior 
(BrUJl1ninks) 

BehaVIor rating 
scale (t eachers) 

Child Bchavior 
Checklist 
AchenbaC'k) , 
teacher rating 
scale (Conners), 
psychiatric 
assessmt>nt 

Preschoul Behav
ior Question
naire (teacher 
and parents) 

~ 

Findings 

Significantly more behavioral 
problems in cases compared 
with controls 

Cases with low IQ had more 
problems than cases wlth 
normal IQ and contraIs 

No signlfIcant dlfferences 
except that cases scored 
lower on soc1al and 
communIcation Skliis 

Cases had more behavioral 
problems than controls 

48.7% had at least one 
psychiatrie 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 



1 
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 colleagues 

(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 ratinq scale (Conners 1969), and a psychiatrie 

evaluation, were also used. Accordinq 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 psychiatrie diagnosis based on a 

psychiatrie evaluation compared with II.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 specifie 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 

s~rata. 

Additional reports by Beitchman and colleagues 

(1989a; 1989b) suggest that there is an association between 

the type of communication disorder and the prevalence of 

psychiatrie 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 

psychiatrie 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 behavio~Y Parental and teachers' 

repo~ts 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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1 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 lst 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 

Intelliqence Scale for Children (Wechsler 1974). 

According to scores from the Rutter Parent's Scale 

(Rutter, Tizard Lnd Whitmore 1970) completed by parents, 

children with delayed speech and low IQ had significantly 

higher mean scores, indicatinq more behavior problems, 

than either those with delayed speech and normal IQs or 

controis. The mean for children with delayed speech and 

normal IQs was not significantIy different from that of 

controis. However, based on teachers' scores, children 

with delayed speech with either low lQs or normal lQs had 

significantly hiqher scores than controls. Thus, speech 

delay with a normal IQ was not associated with a 

significant increase in parent reported problems but was 
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associated with a siqnificant 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, Enqland, and included in a cross-sectional 

study. The control group was the sarne 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 inciuded 33 

children who were profoundly deaf and 21 who were 

partially hearing irnpaired. 

Based on the scores from the Rutter Teacher's Scale 

(Rutter, Tizard and Whitmore 1970), 28% of the partially 

hearinq impaired and 54% of the profoundly deaf had 

behaviorai problems compared to 18% of the controis. 

From interviews with the mothers, the hearinq impaired 

children received lower scores, indicating Iess deviant 

behavior, than the controls. This difference was 

significantIy lower only for the profoundly deaf 

children. The authors suqqest three explanations to 

account for the disparity between parent~'"· t.lnd teachers' 

reports. First, the behavior may be situation specifie 

and reveal itself only in school; second, the parents may 

be unaware that the behavior is devianti third, it may 
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reflect the lack of contact the se 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 aIl 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 

nct permit statements regarding causality to be made with 

any conf idence. 

II. Cohort 8tudi •• 

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 

Reference 

Griffiths 
(1969) 

Garvey and 
Gordon 
(973) 

r~trie 
(1975) 

King 
et al. 
0982 ) 

Aram 
et al. 
( 198ft) 

Paul and 
Cohen 
(1984) 

Disorder 

Speech 
disorders 

Speech 
disorders 

Language 
disorders 

Speech 
disorders 

Language 
disorder 

Language 
disorder 

Sample Size 

49 

53 

11 

50 

Il. 

18 

Age(yr) Len~th of Follow-up Outcome Measure 

InitIal: * 1.1-7.1 yrs. 
FInal: 7.5-16.8 

Initial: ~': 

Final: 4-14 

lnitial: 4-6 
Final: 18 mos 
oider than 
initial 

Initial:3.0-5.11 
Final: 13.0-20.5 

Initial: 3.5-6. Il 
Final: 13.3-16.1 

Initial:2.3-19.0 
Final: 7.1-22.4 

18 months 

15 years 

10 yeal-s 

Varied X = 
6.9 years 

-q1-

Teacher and parent 
behavlor rOltlng 
scale 

School reports 
Sehool reports 

Bristol Social 
Adjustment Guide 

Mail question
naire (parents) 

ChU d Bt>havior 
Checklist (Achen
baeh; parent) 

Conners Parent 
Questionnaire 

IP<"II.. 

Findings 

39% of cases with normal 
intelligence were maladjusted: 
52.4% of cases wit ... "sub
normal intelll-genee were 
maladjusted 

Pers~stent behavior problems 
noted - no quantItatIve 
details 

Inltially: 7 cases were 
maladjusted; 18 months 
later no cases were 
maladjusted 

Problems in SOCIal and inter
personal relationships report
ed by families of 4 cases 

Cases had more problems In 
Internalizing and extemaliz
ing traits 

55% of cases were hyperactive; 
0% had conduct problems; 10% 
had psyehosomatic complaints; 
20% were anxious 
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Table I.J Case-series with follow-up (continued~ 

Reference Disorder Sample Size Age(yr) Length of Follow-up Outcome Heasure Findings 

Baker ami Speech or Sample from 300 Time 1: 2-15.9 8ehavior rating Prevalcnce of psychiatrie 
Cantyell language community Time 2: 6-20.0 scale (Rutter; diagnoses 
(198i) disorders speech and tcacher and Time 1 - 44% 

hearing clinic parent). Psvchia- Time 2 - 60% 
(no controls) tr1c assessment 

~ Not dacurnrnted ln artIcle 
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series fOllow-up study of Petrie (1975), to more than 

14,000 in the British National ChilG Development study. 

As with the other study designs, most outcome measures 

involve parent and teacher ratinq scales. 

A. ca •• - •• ri •• vith longitudinal informatioD 

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 

reporeed in Table 1.1 in that no comparison qroup was 

included but because they provided longitudinal 

information they are classified as cohort studies. Two 

studies from Table 1.3 will he discussed in detail. 

In an important study conducted by Baker and 

Cantwell (1987), 300 "speech/language" disordered 

children were examined four t,o five years after their 

initial presentation at a community speech and hearing 

clinic. The subjects were drawn from a cohort of 600 

children seen at the clinic. Initially, the mean age of 

the children was 5.7 years with a range of 2.0 ta 15.9 

years. Letters were sent ta 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 psychiatrie assessments, and academic 
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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 percent age 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 nct a "real" increase but 

rather an increase in the ability to detect these 

disorders in older ehildren). 

The psychiatrie assessment at follow-up included 

interviews with the parents and the ehildren as weIl as 

parent and teacher rating scales. At baseline, 44% of 

the children were found to have sorne DSM-III (American 

Psychiatrie Association 1980) axis l psychiatrie disorder 
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compared with 60% five years later. The authors note, 

however, that some of this increase in prevalence of 

psychiatrie disorders is probably a result of the 

increased aqe of the children. 

Of the children who developed a psychiatrie 

"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 reqression analysis of the 

initially "weIl" group using presence or absence of 

psychiatrie .. illness" at fOllow-up as the outcome was 

used to determine variables that were predictive of this 

outcome. The variables that were siqnificant 

determinants of the development of psychiatrie "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 psychiatrie 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 hearinq clinic. As such, the 
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results of their studies cannot be generalized to the 

population at larqe. 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 

psychiatrie 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. AlI 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 st rata 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=10i 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 lanquaqe development were considered by parents or 

teachers to be emotionally maladjusted compared to 3 of 

the Il in the qroup with delayed or abnormal lanquaqe 

development and defective articulation. 

The first qroup may be compared to Cantwell and 

Baker's "pure speech disordered" qroup. 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 lanquaqe disordered children who also were 

mentally handicapped were more likely ta have emotional or 

behavioral problems than speech or language disordered 

children of normal intelliqence. Specifically, 52.4' of 

the former group had problems in emotional adjustment 

compared to 39.0' of the latter group. 

B. Cohort .tu4i •• vith control group. 

The studies in Table 1.4 include control groups. The 

prevalence of mal ad just ment in the communication 

disordered qroup at fOllow-up was compared to that of the 

control group. However, MOst of these studies did not 

control for maladjustment at baseline makinq it 

impossible to distinquish between new prablems that 

developed and previous problems that persisted. 

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

Reference 

Sheridan 
(1973 ) 

Peckham 
et al. 
( 1972) 

Sheridan 
and Peckharn 
t)q75) 

Disorder 

Speech 
disorder 

lIearing 
impairrnent 

Speech 
disorders 

Cobort Salllple 
Size 
Cohort 

National 14,778 
Child 
Development 
Study (1'358) 

National 14,775 
Child 
Development 
Study (1958) 

National 14,778 
Child Develop-
ment Study 
(1958) 

Salllple 
Size 
Disorder 

20t, 

213 

124 

-48-

Acc (yr.) Outcome Hcasure 

7 

7 

11 

Bristol Social 
Adjustment Guide 
(teachers) 

Bristol Social 
Adjustment Guide 
(tcachers) 

Bristol Social 
Adjustment Guide 
(tcachers) 

..... 

Findings 

47.5% of speech disorder
ed were maladjusted com
parcd w1th 13.5% of 
healthy 

30,2% of severe un11at
eral group were malad
justed compared with 
13.0% of healthy, ]0% of 
severe bilateral group 
were maladjusted compared 
~1th 1].0% of healthy 

30% of speech d1&nrders 
were maladjusted compared 
to 10% of controis 
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Table l.~: Cohort Studies (continued) 

Reference 

Fundlld1s 
et al. 
( 1 'J7') 

Klackenberg 
( 1980) 

Richman 
et al. 
(1982 ) 

Disorder 

Speech 
disorders 

Speech 
disorder 

Language 
disorder 

Cohort 

Newcastle. 
England 
birth cohort 

Sample 
Size 
Cohort 

3.300 

Children recruited 
randomly at birth 

55 

Waltham Forest. 
England, random 
sample of 3 yr. 
oids 

828 

Sample 
Size 
Disorder 

102 

49 

22 

-49-

Ace (yr.) Outcome Measure 

7 Behavior rat1ng 
scales {Rutter; 
teacher and 

3 - 20 Structured annual 
intervIews (parents) 

8 Beha\'ior rating 
scales (Rutter. 
teacher and parent) 

--

Findings 

Based on mothers' reports 
speech dIsordered ChI Id
ren were not more malad
]usted than the healthy; 
based on teachers' 
reports 54.0% of "patho
lOI!.Jcally speech 
retarded" were malad]us
ted compared to 36.1% of 
"resIdually speech 
retarded" and 24.0% of 
healthy 

No clear findlngS 

Based on mothers' reports 
48% of language disorder
ed were maladjusted 
compared to 24% of 
health based on teachers' 
reports; 45% of cases 
were maladjusted compared 
to 48% of the healthy 
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Table 1.4: Cohort Studies (eontinued) 

Reference 

HelIer 
et al. 
(1985 ) 

Lerne .. 
et al. 
(1985 ) 

SIlva 
et al. 
(1986) 

--- ----

Disorder 

Cleft lip 
or palate, 
heart dlsease, 
hearing 
impairment 

Speech or 
language 
disorder 

Bilateral 
otitis 
medIa with 
effuSIon 

Cohort 

Chnieal 
populatIOn 

Children from 
U. of Washing
ton pre-sehaal 
1965-1975 

Sample of 
children barn 
ln Dunedin 
dunng one 
week in 1973 

Sample 
Size 
Cohort 

lqO 

88 

323 

Sample 
Size 
Disord('T 

Not gjv(!n 

41. 

-50-

Age (yr.; Oulcome Measure 

'. - 13 

3 - 16 

3,5,7, 
9, 11 

Child Behavior 
Checkllst (Achen
baeh>. Children's 
self-report. 
Psydnatnc rat
ing seale 

Psychiatrlc 
assessment 

Bphavior rating 
seales (Rutter; 
teacher and 
parent) 

.... 

Findings 

Persistence or development 
of rnaladjustment aver one 
year: 12.2% cleft palate. 
2~.O% heart dlsease, 28.6% 
hearIng Impairment 

Those with speech or 
language problems had 
at least tWlce the rlsk 
of developlng psychiatrlc 
disorders than healthy 

ChJldren wlth bildteral 
otitis medIa had more 
teacher-leported behav-
10ral problems dt aIl ages 
compared wIth hpalthy; 
those wlth bllateral 
otItls medIa had more 
parent-reported behaVloral 
prablems at age 5 and 7 
campared wlth 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 contraIs. A study by peckham and 

colleagues (1972) reports on a sample of children with 

severe bilateral or unilateral hearing impairments. 

About 30% of the se children were maladjusted compared ta 

13% of the controis. Perhaps the most important finding 

from the National Child Development study cohort is that 

as the deqree of hearing impairment increases, the risk 

of emotionai and behavioral problems rises. While 

children with moderate bilateral hearinq impairment were 

not at siqnificantly qreater 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 l1-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 aqe 11, 69 of the 124 

children had residual speech problems and the 55 

remaining children had achieved satisfactory speech. 

Based on the resul ts of the Bristol Social Adjustment 

Guide at aqe 11, four times as many children with 

residuai speech problems at age 11 were considered to be 

maladjusted compared to controis. 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 

pediatrie 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%) childr6n were 

"speech retarded" in that they were not using "three or 

more words strung together to make sorne sort of sense by 

the age of 36 months" (p. 3). The "speech retarded group" 

was classified as "pathologically deviant" or "residually 

speech rete .l'ded" based on information obtained at age 7. 

Of the 18 children who were "pathologically deviant," 

seven were intellectually handicapped alone; five had 

cerebral palsYi two were autistici two were electively 
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mute1; one was severely dysphasic; and, one was 

dysarthric and h&d 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 contraIs. 

About 94% of the "pathologically speech retarded" were 

reported by a psychologist to have a psychiatrie disorder 

compared to 29% of those with "residual speech 

retardation" and 24% of the controis. 

The Newcastle study has made a valuable contribution 

in severai 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 

1 Elect; ve mut; sm is def i ned in DSM· [IIR as the cont; nuous refusil to Ul k in 
one or more mljor socIII s;tult;ons, Including If school, with the ab; 1 ity to 
comprehend spoken llngulge Ind to spelk, and not due to Inother mental or phys;cel 
disorder. Also sometlllles cilled "select;ve mutism" (DSM·llIR American Psychiatrie 
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 

mal ad just ment. It is for this reason that the authors 

caution, "our attempts to control for social class 

factors were only partially successfuli 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 problems. 

During a twelve mon th 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 maternaI depression 

was also assessed. 

The mothers of aIl the children were interviewed at 

home within 1 month of the child's third birthday. At 

this time, three measures of lanquane 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). Of 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. Oefining 

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 a~~ 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 lQs below 85 compared to 4% 

of the control. (Approximately, 27% had a performance lQ 

below 85 compared to 4% of the contraIs). At age 7, 

based on thE! parents' assessments, 48% of language 

delayed children had behavioral problems compared to 24% 

of the contraIs. In 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 aqgregate 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. Su.aary 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 the se 

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 

formaI meta-analysis would be required (Rosenthal 1984). 
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TABLB 1.5: preval.nce rat. ratio. CPaR, froa .tu4ie. cit.4 
in Tabl •• 1.2 aDd 1.4 .ccordi.q to co"uDicatioD 4i.or4.r 
•• d iDforaaDt •••••• iD9 .. otioDal .D4 beb.vioral .t.tu. 

R.rereDce Diaor4er IDforaaDt 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 

hble 1.5 is continued 
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aeference 

Beitchman 
et al. 
e 1989b) 

Diaor4er 

Articulation and 
language disorders 
Articulation 
disorders 
Auditory 
comprehension 
problem 

ID~ora.Dt PU 

Psychiatrist 7.7 

Psychiatrist 3.3 

Psychiatrist 3.8 

*Thil studv hld tNO reference groups for the telehers' ass,slments of maladjultment. 
The ffrst PRR Il cAleullted ullng the control group matched on ba •• line maladjustment 
as the referenee group; the second Pli is ealculated using the toUl sample free of 
language disorders as the referenee group. 
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This procedure, althouqh 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. In the remaining 12 studies, the increased 

prevalence was only evident for particular behaviors, or 

was only reported by sorne of the informants. Thus there 

is sorne evidence to conclude that children with 

communication disorders have more emotional and 

behavioral problems durinq 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 1987ai 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 HelIer 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 cieft 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 Iess 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 sarne 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. Cau.al •• cbani ••• 

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 psychiatrie disorders and speech 

disorders. First, a psychiatric disorder may "cause" a 
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1 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 psychiatrie 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 

psychiatrie disorder may not be causal. Rather, both May 

result from the same underlying problem through a 

similar causal pathway. For exampIe, 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 neurodevelopmentai immaturity is an 

important risk factor for problems in a variety of areas 

of functioning, including communication, cognition, 

visuai-motor skills, and behavior. 

The fourth pattern is one in which the communication 

disorder, especially a speech or language irnpairment, and 

a psychiatrie disorder arise from different causal 

processes that both stem trom the sarne 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 psychiatrie 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 

siqnificant, consistent and meaninqful relationship with 

adults (Rutter and Lord 1987). Finally, a fifth pattern 

proposed is one involvinq multiple interconnected causal 

processes, exemplified by mental retardation. 

There are several ways in which communication 

disorders may Iead to psychiatrie problems though few are 

completely understood. First, the failure to develop 

normal communication skills may have a detrimental effect 

on parent-chi Id interactions. In this case, difficulties 

in communication evoke disturbed patterns of parent-chi Id 

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 developinq friendships. oifficulties 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 futur. r •••• rcb 

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 hearinq 

clinics, or special educational facilities. Althouqh 

the se samples may provide essential knowledge reqardinq 

treatment effectiveness, they are limited in their 

ability to determine the prevalence of communication 

disorders and associated emotional and behavioral 

prob1ems. 

A prevalence rate is defined as "the total number of 

aIl individuals who have an attribute or disease at a 

particular time (or durinq a particular period) divided 

by the population at risk of havinq 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 on1y 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 

controllirag 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 illustr~te 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. In 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 note They May differ 
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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 aIl 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 aIl 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. In 

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 assessmenti 

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, Scot land 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 approacheà in some countries in 

large urban speech and hearing clinics, this does not 

imply that aIl children with communication disorders in 

Canada and Britain are receiving treatment. Population 

surveys are important for two reasons. FirstIy, 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 ~f 

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 

internaI 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 cou Id 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. If 

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 
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(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 the y 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 exarnple, the specifie type of psychosocial 

stressors and other risk factors that may be significant 

determinants of emotional and behavioral outcorne 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 consequencp-s of communication disorders for oehavior 
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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 Gordon 1973; 

Sheridan and Peckham 1975; HelIer 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-basêd 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 statisticai techniques to control for 

confoundinq 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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1. Bypotb •••• 

Two principal questions are addressed in this study. 

First, are children with communication disorders more 

likely to be maladjusted th an those with other chronic 

disorders and those who "ore 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 problems? 

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) 1. 

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 

'In cross-sect;onal stud;es, a crude measure of association between exposure 
and d;sease ;s the prevalence rate ratio. Spec;fically, when groups are selected 
by exposure, and outcomes are prevalent rather than ;ncident. the relative r;sk 
derived from a cross'sectional study is often referred tu 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 healt~y. These prevalence rates 

will also be greater than those of children with chronic 

physical disorders. 

II. Xethoda 

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 te test the hypotheses using existing data 

sets. 

As with most research strategies, secondary 

analysis1 has both advantages and limitations. It allows 

researchers access to data from large samples - data that 

would be difficult for a !C)lle 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, 

'Herbert H. Hymen, 1 pioneer of secondlry anllysis methods, defines secondary 
analysis IS "the extraction of knowledne on topies other the" those which Nere 
the focus of the original surveys (Hyman p.1, 1972)." 
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time and personnel. 

In addition to these praqmatic 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 •• t. 

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 trom 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 

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. Tbe ontario Chi14 Health survey 

In 1980, the Child Epidemiology Unit of the 

Oepartment of Ps}'chiatry, McMaster Uni versi ty, 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 aIl children born 

from January 1, 1966 through January 1, 1979 whose usual 

place of residence was in a household in Ontario. The 

sampling unit crnsisted of aIl 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 

collective dwellings, such as institutions, and those 

residing in dwellings constructed after June 1, 1981 

(Census Day) A 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 geoqraphic reqions of the 'Ont~r~o Ministry 

of Community and social Services: North, East, central, 

and Southwest (Cadman et al. 1986). 

Each of the four reqions was subdivided into three 

strata based on the 1981 population: large urban areas 

with more than 25,000; small urban areas ranginq 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 samplinq 

procedure was used: in the first census agglomeration 

areas1 were selected; in the second, households were 

selected. Ninety-one percent of aIl 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 aIl sampled households to 

screen for eligibility using a household record card. 

This was followed by a home interview with the female 

head of aIl 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 

'The small urban areas consisted of census a"lomeration areas with populations 
less than 25,000 and of smaller towns and villages with populations over 3000. 
The rural st rata consisted of nonurban areas with population densities generally 
less than 400 persons per square kilometer and fringe areas of both census 
metropolitan areas and cens us 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% of the households included in the 

original sample would be traced. 

The principal investigator, Dr. David R. Offord, 

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 psychiatrie 

disorder in the OCHS population (Offord, Boyle and Jones 

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 

77 



( 

reportin9, ",'ere 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 

(Cadu'èln et al. 1987). The investigators also examined 

the type and amount of psychosocial maladjustment among 

tne siblings ,")f children with chronic physical health 

problems (Cadman, Boyle and Offord 1988). 

2. Inclusion and exclusioD criteria 

The cohort studied by the OCHS in 1983 is the base 

population for the present study. AlI 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 (Le., those free of any chronic disordersi 

see Appendix 1 for questionnaires). The inclusion and 

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

• ) Criteria comaOD to all diagDostic groups 

Bor.al intelligence: Eligibility was restricted to 

children of "normal intelligence." If the respondent 

reported either that the child was rnentally retarded or 

had ever received special education for the mentally 

handicapped they were excluded. 

Linquistic qroup: 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 internaI 

validity of the study. 

b) communication 4isordere4 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 aIl using words or speech and that this 

problern had persisted for six rnonths or longer; or if the 

child was reported by the respondent to have difficulty 

speaking or using words because of stammering, 

stuttering, lisping or beinq 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 ta 

hear at aIl in one or both ears and that this problem had 
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persisted for six months or longer; or that the chi1d had 

difficu1ty 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. 

AlI 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. 

c) otber cbronic disorders qroup 

Those wi th 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 

,Hsorders included are listed in Table 2.1. 

d) Be.lthy qroup 

The healthy group consists of aIl remaining 

children, i.e. those presumed to be free of communication 

and chronic physical disorders. This group also excluded 

those reported to be bl ind or unable to see in one or 

both eyes, or who had difficulty seeillg clearly. These 

were excluded because previous studies suggest that those 
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TABLE 2.1: Cbronic illDe •••• and 4isor4.rs iDclude4 in 
interview Bchedul. - OCH8, 1'.3 

Asthma 

Kidney disease 

Heart problems 

Epilepsy 

Arthritis 

Cerebral paIsy 

Muscular dystrophy 

Spina bif ida 

Diabetes 

Cancer 

Cystic fibrosis 

Paralysis 

W'Oakness of any kind 

A condition present since birth, such as club foot or 
cleft palate 

Any stiffness or deformity of the foot, legs, finqers, 
arms , or back 

Miss inq f ingers, hands, arms, toes, feet, or legs 

Any unspecified chronic conditions 
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with poor vision may also be more likely to be 

maladjusted (Pless and Satterwhite 1975; Pless 1984). 

3. Validation of he.lth 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 audioloqists 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 

fa Ise 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 poss1ole 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. 

On the other han~, 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, th en 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 di.rection 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, th~ possibility of this type of 

misclassification would have to be considered. 

4. Out co •• me •• ur •• 

The following description of the standardized 

instruments used includes a qeneral outline of the 

measure, its origin, the construct it addresses, the 
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structure and content of the questionnaire, scoring 

procedures and psychometrie properties. Validity, 

specifically content validity, criterion-referenced 

properties and convergent aspects of construct validity, 

are presented when available. Reliability, when 

assessed, includes measures of internaI 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) 8urvey Diagnostic Instrument 

The Sur vey 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 the se five parallel checklists, four 

scales were constructed to measure the following 

behavioral problems: conduct disorder, hyperactivity 

(more specifically attention-deficit disorder vith 

hyperactivity), emotional disorder, and somatization. 

These were selected because of the investigators' 

knowledge of their frequency, adverse effect on quality 

of life, and co st 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 correspondinq 

numeric values were assiqned: 0, for never or not true, 

1, for sometimes or somewhat true, and 2, for often or 

very true. The respondents were asked ta think of the 

items in terms of current behavior or behavior that had 

occurred within the past six months. The responses to 

aIl items within a scale were summed to form a score. 

Each scale was dichotomized at a specifie 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 operatlonalize the criteria for 

specifie disorders from the Diagnostic and statistical 

Manual of Mental Disorders, 3rd edition (DSM-III) 

(American Psychiatrie Association 1980; Boyle et al. 

1987). 

The investigators report that the DSM-III criteria 

for attention defieit 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 

di vided into two components - distressing recurrent 

symptoms and perception of oneself as "sickly." 

Somatization was included only for 12 tu 16 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-reldted validity - correspondence between 

the Survey Diagnostic Instrument and sorne 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 blind to the scores. To evaluate aIl 

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 11-year-old age group, parent and youth in the 12-

to 16-year-old age group). In this manner, quantitative 

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 16 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 aIl indexes. Agreement for somatization is 
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adequate and for emotional disorder agreement is no better 

than chance. Due to the infrequent diagnosis of 

somatization in the 4- to 11-year-old age group, no 

threshold was set for this disorder. 

TABLE 2.2: Agr •••• nt b.tv.en psychiatrie diagnoses .nd 
checklist assess •• nts or disord.rs by ag. of child -

OCBS, 1983 

Disorder 
Age (no. of cases)· sensitivity specificity y 

4-11 
(n=78 ) 

12-16 
(n~97 ) 

Conduct (10 ) 
Hyperactivity (14) 
Emotional (11) 

Conduct (13 ) 
Hyperactivity (7) 
Emotional (14) 
Somatization (8) 

l"fJlllber of cases dl4gnosed by psychietrlSU. 
Derlved from Boyle" et al. 1987. 

0.62 0.99 
0.75 0.99 
0.06 0.89 

0.45 0.96 
0.83 0.99 
0.15 0.92 
0.36 0.96 

Because there was poor agreement between the 

psychiatrists' diagnoses of emotional disorder and the 

checklist scores, Boyle and colleagues completed a 

further assessment of the usefulness of the threshold. 

They examined its relationship in the sur vey to the 

respondents' general perceptions of the child's mental 

0.88 
0.90 

-0.16 

0.64 
0.92 
0.19 
0.59 

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 
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he or she tend to have more emotional or behavioral 

problems than other boys or girls of his or her age? 00 

you think that he or she needs or needed any professional 

help with these problems?" To measure the latter 

perception, respondents were asked ta rate three items 

pertaining to the child's ability to get alang 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 aIl disorders. 

The Y statistic Ca quantification of the agreement beyond 

chance c~rrected 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). InternaI 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 aqe of child 

- OCRS, 1983 

Aqe 

4-11 
(n=78) 

12-16 
(n=97) 

Disorder 
(no. of caSO:1)a 

Conduct (10) 
Hyperactivity (14) 
Emotional (11) 

Conduct (13) 
Hyperactivity (7) 
Emotional (14, 
Somatization (8) 

8Number of cases from psychlatrists' d1agnoses 

Oerlved from Boyle M et al. 1987. 

b) Diagnostic Interview Bch.dul. 

Test-Retest Reliability 
% Agreement Y 

93 0.69 
94 0.66 
89 0.74 

94 0.80 
92 0.57 
87 0.44 
88 0.33 

For 17 - 21 year olds in 1987, the Survey Diagnostic 

Instrument was not an appropriate measure of 

mal ad just ment. Instead, a modified version of the United 

states' National Insti tute of Mental Heal th 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 Sehedule can be used to generate DSM-III 

diagnoses. It has been used in over 20,000 interviews of 

community residents as part (If the United states' 

National Institute of Mental Health Epidemiologie 

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 reqardinq the reliability and validity of the 
Survey DiaqDostic 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 

eharacteristics that may not be assessable during a 

limited time interval (Aehenbaeh 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 lnherent 

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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specifie behaviors, as done by the child psychiatrists in 

the OCRS, may not be completAly comparable to the 

information derived from behavior rating scales. 

Behavioral observations often focus upon behavior in very 

specifie situations and over short time intervals. In 

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. 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 sorne 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 mlssed in a clinical assessment; (3) they allow 

quantitative 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. 

1. otber 4eteraiDants 

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 of their 

theoretical and empirical relevance. Table 2.4 lists 

these independent variables classified according to their 

major determinant domains. 

a) 8ociod .. oqraphic aDd pareDtal variable. 

Sociodemographic and parental variables were chosen 

based on the possibility that the y may confound or modify 

the effect of communication status on mal ad just ment. 
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TABLB 2.4: Independent variable. by .ajor deterainant 
categorie. - OCR8, 1"3 

category 

D •• ographic 

Parental 

Medical 

Hoa. environaent 

Variable 

Gender 
Age 
Number of sibs 

Subsidized rent 
Overcrowded 
WeIfare 
Annual income 
Poverty 

Marital status 
MaternaI age 
PaternaI age 
MaternaI education 
PaternaI education 

FunctionaI 
Iimi tations 

Health status 

Alcohol abuse 
Emotional disorder 

of mother 
Emotional disorder 

of father 
Health status of 

of mother 
Health status of 

of father 
Marital disharmony 
Family dysfunction 
Parental separation 
Spouse abuse 

95 

Dichotomous 
Interval 
Interval 

Dichotomous 
Dichotomous 
Dichotomous 
Interval 
Dichotomous 

Dichotomous 
Interval 
Interval 
Polychotomous 
Polychotomous 

Dichotomous 

Polychotomous 

Dichotomous 
Dichotomous 

Dichotomous 

Dichotomous 

Dichotomous 

Interval 
Dichotomous 
Dichotomous 
Dichotomous 
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The sociodemographic variables examined include: 

i) age 

ii) gender 

iii) number of siblings 

•• tbod. 

iv) type of dwelling - subsidized or other (i.e. 
currently living 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 
ttan $10,000 annually) 

Information on parents was ascertained using the following 

items: 

i) marital status of the parents 

il) 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 items. 

b) Ho.. envirodaent 

Several home environment variables were also 

included. Robins (1979) reports that the family's home 

environment may be a more important factor than 

sociodemographic variaDles in the development of child 
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psychiatrie disorders. In a study of the effect of 

broken homes in predicting an adult diagnosis of 

antisocial personality among children, parental 

quarrelling was a more important predictor of behavior 

problems in children than was socjal 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 he ad 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 relatinq to 
the frequency of mutually enjoyable activities, 
expressive carinq, and quarrellinq, 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 Deviee (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 quarrel?" 

The OCHS was not designed to test reliability or 

validity of the home environment variables. However, the 

internaI reliability and construct validity of the 12-

item General Functioning subscale of the McMaster Family 

Assessment Deviee 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 siqnificantly associated 

with alcohol abuse, emotional disorder of either parent, 

marital disharmony, parental separation, or spou se 

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 sociodemoqraphic variables. 

Reliability of the General Functioning subscale was 

consistent with previous findings (Miller et al. 1986); 

internaI consistency was 0.86 (Cronbach's alpha) and the 

split-half coefficient (Guttman) was 0.83 (Byles et al. 
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1988). 

7. samp1e size and power 

The calculation of sample sizla 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. 

AIso, a 10% difference between health status groups in 

the proportion of children ma1adjusted 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 wi th 

communication disorders are 10% (Achenbach and Edelbr~ck 

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 J07 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 usinq 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 (pO) 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 pO 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 h~althy controls. 

Table 2.6 indicates that even for differences of only 

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

TABLE 2.5: Power bas.d OD p.rcentaqe maladjusted in 
co .. unication disordered qroup and otber chronic 
4isordered qroup, a1pha=.05 (2-tailed) - OCRS, 1'87 

Percentaqe xaladjusted 
Co .. unication other chronic 
4isorders disord.rs Power 

30.0% 20.0% 39.7% 

35.0% 20.0% 70.9% 

40.0% 20.0% 91.0% 

TABLE 2.6: Power ba.ed OD p.rcentaqe .aladjuated in 
co .. unication di8ordere4 an4 h.altby qroup, alpha=.05 

Cl-tail.d) - OCRS, 1987 

perc.ntag. xaladjust.d 
Co .. unication .ealthy 
disord.red 

20.0% 

25.0% 

30.0% 

8. analytic strateqy 

10.0% 

10.0% 

10.0% 

pow.r 

89.3% 

99.4% 

99.4% 

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 aIl health status groups, the 

prevalence rate ratios were also computed. 

Contingency tables and multiple logistic regression 

'Confidence intervals were constructed using Taylor series (Kleinbaum, Kupper 
end Morgenstern 1982; SAS 1988) 
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models were then used to test the association between 

health status groups! and maladjustment controlling for 

potential confounders. '1.'he same approach was used to 

test for the interaction batween health status groups and 

other predictors of mal ad just ment. In the stratified 

analysis, Mantel-Haenszel odds ratios of the association 

between health status and mal ad just ment were estimated 

for each level of each predictor variable, as weIl 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 

cou Id 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 aIl 

'The term health status ~ill be used to indic.te the diagnostic grouping of the child: 
communication disorders, other chronic disorders, or healthy. 
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subjects wou Id 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 strategy 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 tha~ 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 longitudinal 

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 1983. For each of these groups, 

the association between health status in 1983 and 

emotional and behavioral 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 aIl 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 BMOP (1988) 
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for the stratified and logistic regression analyses, 

respectively. 

C. Tbe National Cbild 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, Il, 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 exceptionali an estimated 98% of 

parents of aIl 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 livinq 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 

aqe: 91.3% at age 7; 90.9% at aqe 11; 87.3% at age 16; 

and 76% at aqe 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 

qreat deal of analysis of aIl four waves1 of NCDS has 

been carried out by researchers from a ranqe 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 (McMam'lls 1987); the relationship between 

breastfeedinq 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 (Foqelman 1985; 

Goldstein 1979). 

2. %Dcluaion and exclusioD criteria 

As in the OCHS, three groups of children were 

'liork h no .. underwly on 8 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 aIl qroups, as weIl as those that were 

unique to each group are described. 

a) Criteria co .. on to all diagnostic groups 

.oraal intelligence: Only children who were attending 

reqular schools and who were not known to be mentally 

retarded were included. 

Linguiatic group: Only children whose maternaI language 

was known to be Enq1ish were e1igible. 

b) ComaunicatioD disordered group 

A child was considered to have a speech disorder if, 

during the Medical examination, the physician judged the 

child to produce Many, aIl, or almost aIl, words 

unintelligibly. Children who the physician reported to 

have impaired understanding of spe~ch based on current 

audiometric results and clinica1 judgement, or chi1dren 

whose mothers reported a past or current hearing problem 

were considered to have a hearing disorder. AlI children 

who were identified as having either speech or hearinq 

problems, or both, accordinq to the se criteria comprise 

the communication disordered group. 

Children who a1so had another chronic disorder in 

addition to the communication disorder were excluded. 

c) otber cbronic diaordera 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. 

4) B •• lthy qroup 

The healthy group consisted of aIl remaining 

children, i. e. those free of any chronic disorder. The 

visually impaired were excluded, as in the ontario Child 

Health Survey sample • 

• ) LonqitudiDal •••• ur •• of b •• lth at.tua 

Information regarding heal th 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 b.altb .tatus •••• ur •• 

To determine heal th 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 resul ts • 

4. Outco •••••• ur •• 

The pr imary outcome measures were different for the 
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TABLE 2.7: Chronic illne •• e. and di.or4.ra includ.d in 
interview .ch.dul. - NCDS, ag. 7 

Neurological 

Cardiac 

Musculoskeletal 

Endocrine 

Hematological 

Gastrointestinal 

Kidney 

Respiratory 

Cancer 

other 

110 



( 

lletbocl. 

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'. Scale 

A modified version of the Rutter Parentis Scale 

(Rutter, Tizard and Whitmore 1970) was completed by a 

parent (usually the mother) or a quardian during a home 

interview when the children were aqed 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 eiqht problems from "never in the la st 

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 -mi Id," 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 aIl 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 psychiatrie condition was made. The 

diagnoses based on the scale subscores were then compared 

with the clinieal 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 havinq fathers and mothers of 35 nine to 13-

year-olds rate them simultaneously, but independently, 

durinq an interview. The product-moment correlation 

between their total scores was 0.64, indicating a 

moderate to good correlation (Colton 1974). 

b) Bristol Social Adjuataent Guide (stott 1'66' 

The Bristol Social Adjustment Guide was completed by 

the child's teacher at both the 7 and Il 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 belonqing to one of 12 separate 

"syndromes. Il 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

nl.ne addi tional items representinq "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 aIl "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, "mal ad just ment. " 

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 Social Adjustment Guide 

score indicating stable or normal adjustment (Seidel as 

cited in stott 1966). In a similar validation study, 

stott compared the Bristol Social Adjustment Guide scores 

of 403 boys aqed 9 to 14 years who were put on probation 
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with the scores of 391 boys matched for aqe 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 indicatinq 

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 larqer, more refined 

study, pairs of teachers independently eompleted the 

Bristol Social Adjustment Guide on 202 secondary school 

children. Based on the scores they made a diaqnosis 

givinq those who were maladjusted one or more of the 

twelve "syndrome" scores. Teaehers agreed on 84.9% of 

the diagnoses (stott 1966). 

c) Halai •• IDv.ntory 

The Malaise Inventory was used to measure 

maladjustment at aqe 23. This inventory is a self-

administered questionnaire designed to assess 

psyeholoqical distress (Rutter, Tizard and Whitmore 

1970). The 24-item scale includes symptoms of 

depression, symptoms of anxiety and somatic symptoms 

thought to have a psyehological eomponent. Fourteen of 

the 24 items overlap with the psychiatrie 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 4eteraiDants 

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, 8ociode.ograpbic variable. 

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

Class 
Higher Professional 

Metbod. 

Social 
l 

II 
III 
III 

IV 

Other Professional and Technical 
Other non-manual occupations 
Ski lIed Manual 
Semiskilled Manual 

V Unskilled Manual 
No male he ad of household 

For the purposes of this study, the social 
class variable was divided into the fOllowing 
three categories: 

1 - l, II, III (non-manual) 
2 - III (skiiied manuaI) 
3 - IV (semiskilled manual) 

V (unskilled manual) or no male head of 
household 

b) Ho.. .nvirona.nt 

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 aIl difficulties which, if present, could 

contribute to a stress fuI home environment. No 

information regarding the reliability or validity of 

these items is availabie. 

6. SampI. si •• 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: Independ.nt variabl.s by aajor deter.inant 
categorie. - NCDS, aqe 7 

Cateqory Variable Mea.ure •• nt 

Dellographie Gender Dichotomous 

SoeioecoDollic Social class Polychotomous 

Medical Health status Polychotomous 

HOlle environmeDt Housing problems Dichotomous 
Financial problems Dichotomous 
Divorce, separation Dichotomous 
Mother deceased Dichotomous 
Father deceased Dichotomous 
Domestic tension oichotomous 
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 

psychiatrie problems as defined by the Rutter Parentis 

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 ~ave 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 po~!er 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 problerns. 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 com~unication disordered and the 

healthy of 10% or greater can be detected with a power of 

99.4% (one-sided test; alpha=O.05). 

7. Analytic atrategy 

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 aIl three time points (7, 11, and 

16 years) to estimate the adjusted relative risks for 

mal ad just ment 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. su.mary of OCBS aD4 BCD8 Saapl •• 

The salient characteristics of the OCHS and NCDS 

samples are presented in Table 2.9. Bath studies have 

sampled children from the general population. The NCDS 

has a mu ch 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 

youthi the survey instrument was based on DSM-III 

diagnoses. In the NCDS sample, no attempt was made ta 

121 



TABLE 2.': Sumaary of OCH8 and NCDS data •• ta 

Charact.riatics 
of Data S.t. 

Aq. or a_pIe (y.ara) 

Initially 

At Follow-up 

Source of Xnforaation 
on B.alth statua 

Speech 

Hearing 

other chronic 
disorders 

Source of Xnforaation 
on Maladjuataent 

Initial 

Follow-up 

OCRS 

4 to 16 

8 to 20 

Parent 

Parent 

Parent 

*SDI 

*SDI 
**OI5 

NCDS 

7 

23 

Physician 

Parent and 
Physician 

Parent and 
Physician 

Rutter Parent' s 
Scale (parents) 
Bristol Social 
Adjustment Guide 
(teachers) 

Malaise 
Inventory 

*Survey Diagnostic Instrument WIS completed by plrents and teachers for 
children age 4 to 11 end by perents end youth for children Ige 1Z ta 16. 

**Dilgnostic Interview Schedule WIS completed by youth age 17 to Z1. 
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combine information from parents and teacllers 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 Nees 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 providinq it is possible to 

control for the same confoundinq 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 increasinq age, then it 

would be expected that such an association would be lower 

in the Nees follow-up when the children are age 23 than 

in the OeHS fOllow-up when the children ranqe in age from 

8 to 20. 
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RBSULTS 

The two study hypotheses were tested analyzinq 

samples from the OCRS and the NCDSI • This chapter 

presents the results of the se 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 findinqs 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 

hiqher prevalence of emotional and behavioral problems 

than those who are healthy or those with other chronic 

disorders? Part B presents the findinqs from the OCRS 

sample used to test the second study hypothesis: In 

1987, do children who had communication disorders in 1983 

have a hiqher 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 aqe 7 and the data used to test 

the first study hypothesis. Specifically, are 

communication disordered children at aqe 7 more likely to 

'Studv hypotheses refer to e theoretic.l population. end thus are deliberetelv 
phrlsed in general terms. Operltion.llv. in the context of e.ch dit. let, the 
hvpotheses Ire made more specifie depending on the unique charecteristics of the 
semple. 
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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 cohOl't analysis of the NeDS 

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 ma1adjustment than those who had 

other chronic disorders or who were hea1thy? Part E 

presents a summary of the findings. 

Part A: 

AI. OCRS - Descriptive Infor •• tioD in 1983 

Of the 3294 children in the original OCHS samp1e, 

135 children had a communication disorder, 365 had a 

chronic disorder of another kind, and 2795 were free of 

any medica1 disorder. Not aIl of these children 

fulfi1led the inclusion criteria; the number of 

communication disordered chi1dren excluded and the 

reasons for exclusion are shown in Table 3.1H 

After applying these exclusion criteria, 90 

children remained in the communication disorder group, 

307 in the chronic disorder group, and 2241 in the 

hea 1 thy group (Table 3. 2) • 

Table 3.3 provides a descriptive ana1ysis of the 

entire samp1e in 1983 who met inclusion criteria. The 

mean age of t.he sample was 10.2 years and one half were 

males. About 7% of chi1dren were trom families who were 

living below the poverty line, and about 11% came from 

single parent homes. 
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TABLB 3.1: co .. unication 4iaor4ered children exelu4ed 
froa atu4y - OCRS, 1'83 

Re •• on ~or IxcluaioD 

Co-existinq other chronic disorder 

Visually Impaired 

Mentally Handicapped 

MaternaI language other than English 
or French 

Missing information on exclusion 
criteria 

Total 

IfUllber 

29 

4 

2 

3 

7 

45 

TABLB 3.2: DiatributioD of aubject. by diagnostic 
groupiDg - OCR8, 1983 

Re.lth st.tua 

Communication disorders 

other chronic disorders 

Healthy 

Total 

126 

90 

307 

2241 

2638 

If PereeDt of Tot.l 

3.4 

11.5 

84.3 

100.0 



TABLE 3.3: Social an4 4e.oqraphic charaeteriatica ( •• an, 
ataD4ar4 deviation (8D), an4 perc.Dtaqe) - OCH8, 1983 

Charaeteriatic 

De.ographie factors 

Age (years) 

Male 

Number of siblings 
(% of subjects with 
more than 4 sibs) 

8ocioeCODo.ic atatus 

Subsidized rent 

Overcrowded 

Welfare 

Below povertya 

Annual incomeb 
(scale range 1-13) 

Parental faetora 

Single parent 

MaternaI age (years) 

Paternal age (years) 

Maternal education 
(less than grade 8 ) 

Paternal education 
(less than grade 8) 

Disability atatuae 

Functional 
limitations 

Table 3.3 continues on nut palle. 
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Mean (SD) 

10.2 (3.7) 

2.4 

6.9 (3.0) 

37.6 (6.5) 

40.4 (7.1) 

Percentage 

50.5 

13.5 

4.2 

13.8 

6.4 

6.8 

10.7 

9.7 

12.7 

5.7 



( TABLB 3.3 - continued 

Cbaracteristic 

Ho.. .nvironaent 

Alcohol abuse 

Emotional disorder 
of mother 

Emotional disorder 
of father 

Health problem 
of mother 

Health problem 
of father 

Marital disharmonyd 
(scale range 4-23) 

Family dysfunctione 

Parental separation 

Spouse abuse 

Il.an (SD) 

9.4 (3.0) 

20.7 (5.3) 

iFamily eunings less thln 110,000.00 annuilly. 

••• ulta 

p.rcentaqe 

10.2 

19.6 

5.5 

18.2 

16.8 

9.8 

4.8 

2.7 

bAnnuII Income WIS measured on a scale of 15,000.00 intervals beginn;ng with 1-15,000.00 
or less through 13-S60,000.00 or more. A Mein of 6.9 ~epresents an annual ;ncome of about 
129,500.00. 

CDisability StltuS pertlins to ail subjects in the simple and WIS determined independently 
heal th StltUS. 

dOn this scale there are three questions relltlng to the frequency of mutuilly enjoyable 
activities, expressive caring, and quarrelling, plus one question on overlll relltionship, 
which ylelds a sClle ranging from 4 to 23. A higher score indicltes more dishlrmony 
(Byles et al. 19'18). 

eThis sClle, with scores r.nging from 12-48, il from 1 12- itell General Functior,ing Scale 
derived from the McMaster Family AssesslIIent Oevice (Miller et Il. 1985). A score greater 
than 27 has been used to indicate flMily dYlfunction (Offord et al. 1987). 
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Almost one in five had mothers who reported having had an 

emotional disoraer, and about 10% came from families that 

were "dysfunctional" as indicated by criteria on the 

General Functioning Scale derived from the McMaster 

Family Assessment Deviee. 

AIl. OCRS - 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. 

TABLB 3.4: Realtb status related to e.otional and 
behavioral probla.. (Prevalence, crud. prevalence od4. 
ratio (POR], and 95% confidence interval) - OCHS, 1983 

aealtb statu. 

Communication disorders 

ot "ter chronic disorders 

Healthy 

Prevalance 
(%) PORa 

33.3 3.49 

19.9 1.72 

12.6 1.00 

95% CX 
on POR 

2.10, 5.80 

1.24, 2.40 

Reference 

I The POR w.s eomputed using the he.lthy ehildren .s the reference group 
(POR=' .00). 
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The crude prevalence rate ratio for the 

communication disordered qroup is 2.64; this is the 

pr'evalence of emotional and behavioral problems among the 

communication disordered qroup 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. 

AXZI. OCRS - Biv.ri.te analy.e. 

Determinants of maladjustment have been proposed 

that may distort the estimation of the effect of 

communication disorders on the outcome. In order to 

identify these potential confounders, bivariate analyses 

of the association of these factors with health status 

and maladjustment were conducted. In the se analyses, 

there were two criteria for confoundinq: (1) a variable 

had to be significantly associated with the exposure, 

i.e. health status, and (2) a variable had to be 

siqnificantly associated with the outcome in the absence 

of exposure, i.e. maladjustment in the healthy group. In 

the event that a variable did not fulfill both of the 

above criteria, but results from previous studies 

suqgested that it should be considered a confounder, it 

too was retained for further analyses (Rothman 1986). 

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 ·'ariable, 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 mal ad just ment 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: 80cia1 aDd d •• oqraphic charact.riatica of health 
atatu. groups C •• aDa [staDdard d.viations] or percentaq.s) -

OCB8, 1'83 

Charact.riatic 

De.ographic 
factors 

Age (years) 

Male (%) 

Sibs > 4 (l) 

8ocioeconoaic 
atatus 

Subsidized rent Cl) 

Overcrowded ( % ) 

Welfi ce (%) 

Below poverty (%) 

Annual incomea 

Par.ntal Factors 

Maternal education -
less than grade 8 (%) 

Paternal education -
less than grade 8 (%) 

Single parent (%) 

MaternaI age (years) 

Paternal age (years) 

Diaabi1ity atatua 

Functional 
limitations (%) 

Table 3.5 continu/ls on nut page. 

Ezposure 

a.a1thy Chronic Co"uDicatioD 
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Disorders Diaorders 

10.1 (3.6) 10.9 (3.6) 9.1 (3.8)* 

49.5 54.1 62.9* 

13.6 Il.1 18.9 

4.0 4.6 7.8 

14.0 Il.1 15.6 

5.9 7.8 15.6* 

10.4 12.4 13.3 ". 

6.9 (2.9) 6.8 (3.1) 5.5 (2.7)* 

12.7 13. 1 12.8 

9.3 11.2 14.4 

10.4 12.4 13.3 

37.6 (6.4) 38.0 (6.6) 36.0 (6.5)* 

40.5 (7.1) 40.3 (7.0) 38.2 (7.7)* 

3.0 22.8 14.3* 
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TABLB 3.5 - continueeS 

Hea1th status 

Characteriatic 

Ho.. eDvironment 

Alcohol abuse (%) 

Emotional disorder 
of mother (%) 

Emotional disorder 
of father (%) 

Health problem 
of mother (%) 

Health problem 
of father (%) 

Marital disharmonyb 
(scale range 4-23) 

Family dysfunction (%) b 

Parental separation (%) 

Spouse abuse (%) 

*Test statistic, chi-squire or F'Yalue, 

Bea1thy 

10.4 

17.9 

5.1 

16.1 

15.7 

9.4 (3.0) 

9.9 

4.7 

2.6 

Chronic 
DiaoreS.ra 

19.7 

29.3 

5.9 

31. 0 

22.3 

9.5 (3.1) 

9.3 

4.8 

3.4 

significant at p ( 0.10. 

co_unicatioD 
nisordera 

13.7 

30.3* 

14.9* 

27.0* 

26.3* 

10.4 (3.1)* 

12.5 

5.2 

4.3 

aRefer to Table 3.2 for description. A mean of 6.9 represents an annual ihcome 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 522,500.00. 

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 childre~ 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 excepti~n 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, assocj~tion with emotional and behavioral 

problems among heQLthy children. The following variables 

were retained for further analyses because the confidence 
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TABLB 3.&: poteDtially confoun4iDq variables relate4 to 
.. ladjustaent iD he.lthy cbildreD (prevalence odds ratio, 95% 

confidence interval, or t-t •• t p-value) - OCRS, 1'.3 

D .. oqrapbic factors 

Aqe 

Gender (males) a 

Number of sibs 

socioecoDomic status 

Subsidized rentb 

Overcrowded 

Welfare 

Poverty 

Annual incorne 

PareDtal factors 

Single parent 

Materna I age 

Paternai age 

MaternaI education 

Paternai education 

Di.a~ility status 

Functional limitations 

Tlble 3.6 continues on next pige. 

preval.nce 04ds ratio 
(95% cODfideDce interval) 

1.15 (0.89, 1.50) 

2.22 (1.32, 3.74) 

1.27 (0.88, 1.82) 

2.47 (1. 62 , 3.75) 

3.04 (2.04, 4.55) 

1.48 (1.01, 2.18) 

3.22 (1.92, 5.41) 
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t-test 
p-value 

p<O.OOl 

p=0.823 

p=0.003 

p=0.855 

p=0.923 

p=0.085 

p=0.002 
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'1'ABLB 3.' - continuecl 

Ho.. envirolIIIent 

Alcohol abuse 

Emotional disorder 
of mother 

Emotional disorder 
of father 

Heal th problem 
of mother 

Hea l th problem 
of father 

Mari tal disharmony 

Family dysfunction 

Parental separation 

Spouse abuse 

Prevalenee 044. ratio 
('5% confidence interval) 

1.97 (1.37, 2.84) 

1.59 (1.16, 2.16) 

1.43 (0.81, 2.53) 

1.20 (0.86, 1.68) 

1.46 (1.02, 2.07) 

3.10 (2.18, 4.41) 

1.55 (0.86, 2.81) 

1 .. 26 (0.48, 3.30) 

I The POR is computed using femlles as the reference group. 

••• ul~. 

t-te.t 
p-value 

p<O.OOl 

bpOR for the remainder of the dichotolllous variables in the tlble are computed 
relative to those without the risk flctor. For intervii vlriables, luch al Ige 
and annuil income, the t-test il cOlllputed by cOlllparing the meen of the interval 
variable in healthy children who are lIIaladjusted to the lIIeln of the lime variable 
in heal thy chi ldren who ue 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, maternaI 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 

Beitehman et al. (1986) found that girls with 

communication disorders were consistently at greater risk 

for psychiatrie 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 

reqression model (Rothman 1986). Severai of the 6tratum 

specifie estimates were imprecise due to small numbers. 
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TABLE 3.7: Suaa.r~ of bivariate analy.e. of potentially 
confounding variable. - OCRS, 1983 

Variable. a •• ociated vith botb group .tatus and 
.. ladju.t.ent and kept for further analy ••• 

Aqe 
Welfare 
poverty 
Anilual Income 
MaternaI education 
Paternal education 
Functional limitations 
Emotional disorder of mother 
Health problem of father 
Marital disharmony 

Variabl •• not a •• ociate4 vitb qroup atatu. and 
.. la4ju.taent and oaitt.d froa furtb.r analy.e. 

Number of siblinqs 
Subsidized rent 
Overcrowded 
MaternaI aqe 
Paternal age 
Sinqle parent 
Alcohol abuse 
Health problem of mother 
Emotional disorder of father 
Family dysfunr.tion 
Parental separation 
Spouse abuse 

Variabl.. tept in tbe a04e1 ba •• d on inforaation froa 
previou. lit.rature 

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 i11 previous studies. The 

results of the stratified aualysis 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 note AIso, those with other chronic 

disorders may have a greater likelihood of maladjustment 

if they do not have functional limitations than if they do. 

AIV. OCRS - HUltivariat. ADaly ••• 

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 

percent age 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 belonqed. 

MaternaI education was regressed aqainst paternal 

education, and the resultinq equation was used to 

estimate father's education for missing values. 

For functional limitations and other dichotomous 

variables, missinq values were assiqned either 0 or 1 by 

a random process usinq 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 remaininq 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 

hiqhly correlated with annual incame, and thus were 

eliminated from the model to avoid problems af 

'TO check thlt the imputed vllues represented those of the originll dltl, the 
plrlmeters for the finll model were re-estimlted blsed on the originel dite Ind 
complred to those of the the models using imputed detl. These re.ults mey be found 
in Appendix 6. 
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TABLB 3.8: PrequeDcy of ai •• inq valu •• for th. variabl •• 
•• lect.d for loqiatic reqr ••• ioD m04el - OC88, 1983 

Variable 

Sociode.ographic factors 

Age 
Gender 
Welfare 
Poverty 
Annual incorne 

Par.Dtal factor. 

MaternaI education 
Paternal education 

Di.ability atatus 

Functional limitations 

80.. .nviroDment 

Emotionai disorder of mother 
Health problem of father 
Marital disharmony 
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P.rceDtaqe 

0.0 
0.2 
0.0 
3.2 
3.2 

1.1 
9.2 

8.7 

0.6 
11.1 
11.7 
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multicollinearity1. 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 reqression coefficients. 

Paternal and maternaI 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 loqistic reqression model 

usinq BMOP (1988). Tolerance levels for entry were 

0.100, and for removal, 0.150. Controversy exists 

reqardinq the Most judicious strateqy used for the 

inclusion of the exposure of interest2 . In one strateqy, 

potentially relevant covariates are forced into the model 

first and the exposure of interest is allowed to enter 

only after aIl other covariates have entered. The 

advantaqe of this method is that it ensures that aIl 

potentially relevant covariates will be chosen includinq 

those that are hiqhly 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, 

'consequence. of MUlticolline.rity include in.ccur.te computltion of (1) eltimetel 
of regression coefficients, (2) estim.tes of Itendlrd errors, .nd (3) hypothesis test 
st.tisticl (KI.inb.um, Kupper Ind Muller '9aa). 

21n ln .n.lysis of • complex epidemiologic d.t. set, it is not an uncommon 
dile ... to hlve to choose between two more st.tistically pllusible models 
(Kleinb.um, Kupper .nd Morgenstern 19a2 p. 4aO). 
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Kupper and Morgenstern (1982), and adopted for this study 

is to force the exposure of interest into aIl 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 separa te models were determined to test main 

effects. The first was intended to select variables and 

estimate parameters for the relationship betweE!n 

communication disorders and maladjustment using the 

healthy group as the reference. The second was to 

determine the relationship between chronic disorders and 

maladjustment, also usinq 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 incorne, 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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TABLB 3.': Logiatic regreaaion of .ain effecta r.lating 
bealtb atatu. and other predictor variable. to .. ladjuataent 
(regre •• ion coefficient, .tandar4 error [8B), adju.t.d 044. 

ratio, an4 '5% confidence interval [CI) - OCRS, 1"3 

Co .. unicatioD Diaor4erl 
VI. R.altby 

Regr •• lion Oddl Ratio 
Coefficient (95% CI) 

(8B) 

Health 1.05 2.86 
status (0.29) (1.61, 5.05) 

Functional 1.04 2.83 
limitations (0.30) (1. 59, 5.09) 

Aqea 0.07 1.83 
(0.02) (1. 76, 1.91) 

AI:mual b -0.07 0.68 
lncome (0.03) (0.64, 0.72) 

Marital 0.05 1.69 
discorde (0.02) (1. 64, 1.73) 

Emotional 0.35 1.42 
disorder (0.17) (1. 07, 1.98) 
of mother 

Intercept -2.85 
(0.39) 

other Cbronic Di.or4erl 
v •• B.altby 

Regrea.ion 
Coefficient 

(8B) 

0.41 
(0.19) 

0.54 
(0.26) 

0.06 
(0.02 ) 

-0.08 
(0.02) 

0.05 
(0.02) 

d 

-2.61 
(0.36) 

Odda Ratio 
(95% CI) 

1.50 
(1.03, 2.18) 

1. 72 
(1.03,2.87) 

1.92 
(1.85, 2.00) 

0.62 
(0.59,0.66) 

1.62 
(1.55, 1.69) 

'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 comm~nication disordered group, 122,500.00, and 
for those with other chronic disorders, 129,000.00. 

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

dThls variable did not enter the model. 

Log iikelihood-·667.31 for communication disorders; for other chronic disorders.·751.42 
Goodness of fit chi·lquare=O.64, d.f.-2, p-0.73 for communication disorders; for other 
chronic dlsorders goodness of fit chi·lqulr.-3.66, d.f.-5, p.0.16. 
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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 recommellded 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 di~ordered children whose 

mothers have not had an emotional disorder is 1.93 with a 

95% confidence interval between 0.91 and 4.10. 

Further explanation regarding the interaction term 

between health status and a maternaI 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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TABLB 3.10: Logiltic reqr ••• ioD vith iDteraction tera. 
relatiDq heal th Itatu. to maladju.taeDt (reqr ••• ioll 

co.ffiei.Dt and atandard error [8B]) - OCHS, 1983 

••• alt. 

coaaunicatioD Dilord.rl 
va. Bealtby 

other CbroDic Diaordera 
va. B.althy 

Variable 

Health 
status 

Age 

Functional 
limitations 

Emotional 
disorder 
of mother 

Annual 
income 

Marital 
discord 

HS*EDMa 

HS*FLb 

Intercept 

Reqre •• ioD 
Co.ffiei.Dt 

(81) 

0.66 
(0.38 ) 

0.07 
(0.02) 

1.04 
(0.30) 

0.25 
(0.18) 

-0.07 
(0.03) 

0.05 
(0.02) 

1.10 
(0.62) 

# 

-2.86 
(0.39) 

R.gre •• ion 
Coefficient 

(8B) 

0.60 
(0.20) 

0.06 
(0.02 ) 

1.08 
(0.32) 

# 

-0.08 
(0.02 ) 

0.05 
(0.02 ) 

# 

-1.26 
(0.52) 

-2.86 
(0.36) 

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

aThis is the interaction term for Heillth status and Emotional disorder of mother. 

bThis is the Interaction terlll for Heelth sUtus end functional limitations. 

Log l ikel ihood=·665. 73 for cOlllll1unication disorders; for other chronic disorders log 
li kellhood"-7411.47. 
Goodness of fit chi-square=\.54, d.f.=2, p=O.46 for cOlNllunic.tion disorderai for other 
chronlc disorders goodness of fit chi-square=2.39, d.f.=2, p=O.30. 

146 

~i 



siqnificance at the 0.05 leve!. At least two options 

exist when faced with such an interaction terme The 

interaction term cou Id 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 0.051. 

This choice recognizes that the failure for an interaction 

term to reach siqnificance 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 

recoqnized that the possibility for a sampling error, such 

as a Type l error, is qreater when the alpha-value is 

increased to 0.10, and thus caution must be exercised 

when interpretinq 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 do 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 .. as 0.10. 

147 



( 

( 

".alt. 

TABLI 3.11: Co .. unication di80rders related to .aladjuat.ent 
vith an4 vitbout eaotional di8or4er of .otber Ca4ju.ted 04d. 

ratio an4 95% confidence interyal) - OCH8, 1983 

Health statua 

Communication disorder 

- without emotion(ll 
disorder of mother 

- wi th emotional 
disorder of mother 

Odd8 Ratioa 

1.93 

5.79 

95% confideDce IDteryal 
OD Odd8 Ratio 

0.91, 4.10 

2.22, 15.12 

·Computed from coefficients ,nd _tend,rd errors in Tlble 3.9 Ind ,djusted for ,Il v,ri,blel 
included in the model for communicltion dilorders shown in Tlble 3.9. 

TABLE 3.12: Otber cbronic di8or4er. related to .. ladju.taeDt 
vith an4 vitbout fUDctional liaitation. Cadju.ted 04d. ratio 

and 95% cODfidence interyal) - OCR8, 1'.3 

Health statua 

otber cbroDic diaor4era 

- without functional 
limitations 

- with functional 
limitations 

04d. Ratioa 

1.82 

0.52 

95% Confidence IDterval 
OD Odd. Ratio 

1.23, 2.69 

0.20, 1.34 

·computed from coefficients Ind _tlndlrd errors in Tlble 3.9 Ind Idjusted for III vlriables 
included in the model for other chronic disorders shown in hble 3.9. 
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ratio for those with a functional limitations is 0.52 

(95% CI:O.20, 1.34). 

suaaary: 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 problams may be modified by a maternaI 

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. OCRS - D.scriptive Infor •• tion in 1'87 

Attrition was mu ch 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 (SO=3.5) 

and mean=11.1 years (50=3.8), respectively. AIso, the 

mean annual income for families of children in the 1983 
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survey on1y was approximate1y $28,000 (SD=$14,250) while 

that for those recontacted in 1987 was $30,000 

(50=$15,100). Children in the 1983 survey only were also 

more like1y 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 i987 and those not included in the 1987 

survey. 

BIZ. OCRS (1987) - Bivariate analy ••• 

Chi1dren who had emotional and behaviora1 problems 

in 1983 were analyzed separately from children who were 

free of emotiona1 and behavioral problems in 1983. In 

this manner, prevalence rates for the persistence of 

emotional and behavioral problems could be distinquished 

from the prevalences for the development of emotional and 

behavioral prob1ems. 

The results shown in Table 3.13 indicate that 

chi1dren 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:O.31, 3.05). Thus, communication disordered 

children were no more likely to have persistent problems 

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: Bea1th atatu. in 1'83 r.lated to .. otional and 
behaviora1 prob1... in 1"7 for tbo.. wbo had .. otional and 
behaviora1 prob1 ... in 1'83 (nuaber, preval.nce, crud. 
preval.nce 04d. ratio [POR), an4 95' confi4.nce interval) -

Re.1th status 

Communication 
disorders 

other chronic 
disorders 

Healthy 

OCR8, 1"7 

14 

28 

140 

prevalance 
(\' 

35.7 

35.7 

36.4 

0.97 

0.97 

1.00 

'5\ confidence 
interval on POl 

0.31, 3.05 

0.42, 2.26 

Reference 

8The POR w.s computed using the hellthy children IS the reference group (POR=1.00). 

TABLE 3.14: B.a1th .tatu. in 1'83 related to e.otional and 
b.haviora1 prob1... in 19.7 for childr.n fra. of •• otiona1 and 
b.bavlora1 prob1 ... in 1'83 (nuaber, preval.nce, crude 
preval.nce od48 ratio [POl], an4 95\ confi4anc. int.rval) -

B.a1th statua Il 

Communication 34 
disorders 

Other chronic 139 
disorders 

Healthy 1148 

OCH8, 1'87 

Prevalence 
(') 

8.8 

15.8 

13.1 

POla 95\ confid.nce 
int.rval on POR 

0.68 0.21, 2.25 

1.21 0.73, 2.00 

1.00 Reference 

8The POR was computed usi"g the heelthy children IS the reference group (POR=1.00). 

151 



( 

( 

When the analysis was restricted to children who 

were free of maladjustment in 1983, 34 children remained 

in the communication disordered qroup, 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 siqnificant 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). 

BIll. OCBI (1'.7) - NUltivariate ADaly ••• 

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 

reqression 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 forme 

lu.aary: 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 oeHS in 19871 • 

Part C 

CI. MCDS - Descriptive Information at Aqe 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 4iaqnostic qroupinq 
total) - HCDS, age 7 

Communication disorders 

other chronic disorders 

Healthy 

Total 

317 

792 

10635 

11744 

Percent of Total 

2.7 

6.7 

90.6 

100.0 

'When the thesis protocol wes epproyed in 1986, the princlpil Investlgltors 
of the OeHS predicted thlt in 1987 they would be eble to recontect 90X of the 
subjects included in the 1983 surYey. 
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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. 

Althouqh the variables are not equivalent, comparisons 

with similar information from the OCHS sample may be of 

interest. Housinq 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 Nces households compared with 6.8% of the OCHS 

sample who were below the poverty line. Althouqh no one 

variable identified a single parent family in the NCeS 

sample, the percentage of parents who were di vorced 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, t.le proportion was still less than half that 

of the OCHS. This may be because the Nces was completed 

18 years earlier than the OCHS when divorce was less 

common or because divorce rates differ between Canada and 

Great Britain. 

CIl. If CDS (aq. 7' - Crud. Il ••• ur.. of a •• ociation 

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 summarizinq the 
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TABLE 3.11: Social an4 Ge.ographie charaeteristics -
RCDS, age 1 

••• "lt. 

Cbaract.riatie P.rc.ntage 

D .. ographic factors 

Gender (male) 

Soeio.cono.ic status 

Social class 
l 

II 
III 

Ho.. .nvironment 

Housing problems 

Financial problems 

Divorce, separation 

Father deceased 

Mother deceased 

Domestic tension 

Alcoholism 

155 

51.2 

29.4 
44.2 
26.4 

7.3 

8.0 

3.8 

1.1 

0.4 

5.8 

1.0 



TABLB 3.17: ••• lth statu. r.lat.d to p.r.nt.' •••••••• nt. of 
.. ladju.t •• Dt (pr.v.l.nc., crud. pr.v.l.nc. odd. ratio 
[POR], .nd 95' confid.nc. int.rv.l) - BCDS, .9. 7 

••• lth st.tus· 

Communication disorders 

Other chronic disorders 

Healthy 

pr.v.l.nc. PORb 
(') 

6.9 1.47 

5.3 1.12 

4.8 1.00 

'5% confid.nc. 
int.rval OD POR 

0.91, 2.35 

0.80, 1.57 

Reference 

In=277 for communication dlsordersi n=731 for other chronic dllorders: n=9,987 for 
the hellthy. These values differ from those of Table 3.15 becluse of miss;ng vilues on 
parents' Issessments of .Illdjustment. 

bThe POR .. IS computed uSlnll the healthy children as the reference group (POR=1.00). 

TABLE 3.18: .ealth .t.tU. relat.d to te.ch.r.' •••••••• nt 
of .. ladju.ta.nt (prev.l.nce, crud. prev.l.nce 04d. ratio 

[POR], and '5' confidence int.rval) - _CDS, .9. 7 

a •• lth st.tu.a Pr.v.l.nc. PORb '5' confidence 
(,) int.rv.l 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. ° 1.00 Reference 

8n=306 for communicltion disorders: n=768 for other chronic disordersi n=10,349 
for hellthy. These values differ from those of Table 3.15 becluse of missing vllues on 
te.chers' Issessments of .Illdjustment. 

b'he POR .. IS computed usinll the hell thy chi ldren 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 aIl health status groups, the 

prevalence odds ratio in this case closely approximates 

the prevalence rate ratio. 

According to the teachers' assessments of 

mal ad just ment , 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 problems, 

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. NCDS (age 7) - Div.riate ADalyse. 

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 
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TABLB 3.19: poteDtially cODfoun4iDq variables r.lated to 
bealtb status - HCDj, aq. 7 

Charact.riatic 

D .. oqrapbic 
facf:ors 

Males (%) 

Socio.conoaic 
.tatus 

Social class 
1 (%) 

II (%) 
III (%) 

Ho.. .nviroDaenta 

• 

Housinq problems (%) 

Financial problems (%) 

Divorce, separation (%) 

Father deceased (%) 

Mother deceased (%) 

Domestic tension (%) 

Alcoholism (%) 

Chi-square slgnifleant at p < 0.10. 

a.a1tby 

50.7 

29.9 
44.0 
26.1 

7.3 

7.7 

4.1 

1.2 

0.5 

5.7 

1.0 

aea1tb statua 

Cbronic 
Di8or4.ra 

55.3 

27.8 
44.8 
27.5 

6.6 

9.4 

2.6 

1.1 

0.0 

5.8 

0.7 

Co_uDicatioD 
Di.or4ers 

59.6* 

20.7 
46.8 
32.5* 

10.3 

11.8* 

4.3 

1.0 

0.7 

7.7 

2.3 

·Values for home enVlronment values .re 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 oeHS 

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. AlI of the covariates, with the 

exception of the death of either parent, were 

significantly associated with mal ad just ment. 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 tension1 . other 

variables were found to fulfill only one or none of the 

criteria. For example, alcoholism was assoc.iated with 

the teachers' assessment of mal ad just ment in the healthy 

children, but it was not associated with health status. 

'These same variables also fultilled the criteria for contounding when parents' 
assessment of mal ad just ment was used as the outcome variable. 
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TABLB 3.20: Poteatially COafouDdiaq vari.bl •• related to 
t.acb.r.' •••••••• Dt of aala4justaent iD h.althy childr.D 

(prevaleDc. od4. ratio aad '5% cODfideac. interv.I) 
lieDS, aq. 7 

Charact.ristic 

D •• oqraphic factors 

Gender (male)a 

SocioecoDomic status 

Social classb 
II 

:rII 

Ho.. eavironm.DtC 

Housinq problems 

Financial problems 

Divorce, separation 

Father deceased 

Mother deceased 

Domestic tension 

Alcoholism 

'POR IS computed using females as the reference group. 

pr.val.Dce 0448 Ratio 
('5% cODfi4eac. int.rval) 

1.96 (1.73, 2.21) 

1.85 (1.58, 2.16) 
2.53 (2.15, 2.98) 

2.02 (1.67, 2.44) 

1.92 (1.44, 2.57) 

2.15 (1.69, 2.74) 

1.32 (0.79, 2.22) 

0.90 (0.36, 2.29) 

2.62 (2.13, 3.23) 

1.78 (1.05, 3.00) 

bpOR IS computed us i ng Soc hl c lass 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 
confoundinq variables - NCDS, aqe 7 

Variables associated vith both qroup status and 
.aladjust •• nt and kept for further analyses 

Gender 
Social class 
Financial problems 

Variables not a •• ociated vith qroup status and 
.. la4just •• nt oaitte4 fro. further analys.s 

Housing problems 
Divorce, separation 
Father deceased 
Mother deceased 
Alcoholism 

Variables kept in the .04el based on results from the 
Ontario Child Realth Survey and pr.vious 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 Modele 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 f:he OCHS, a stratified analys~s was conducted 

to identify possible effect modifiers and to aid i~ 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 

statu~ and mal ad just ment. 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 riskE, 

groups were examined separately in an additional 

analysis. This distinction was not the focus of this 

study and is only briefly summarized here1 • 

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

162 



l 

••• ult. 

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:O.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. KCDS (aq. 7) - KUltivariat. 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 Gf 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 mal ad just ment. 

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 

163 



( 

( 

stage. 

step three: Four variables were entered into 

a stepwise logistic regression model. The following 

criteria were used: (a) health status was forced into 

aIl 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 

mal ad just ment. 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 modeis 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 

ta healthy children, and approximately 1.5 when compared 

ta those wit.l.l other chronic disorders. 

The strongest determinant of maladjustmen~ was 

gender. In both models, boys had an adjusted prevalence 

odds ratio of about 4.0 when com~ared to girls. 

other relationships were aiso very similar across the 
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TABLB 3.22: Loqi.tic r.qre •• ion of .ain .ff.ct. rel.tinq 
he.ltb .tatu •• nd otber predictor variabl •• to p.rent.' 
•••••••• nt of .. ladju.taent (r.qre •• ion co.fficient, .taDd.rd 
error (SB], adju.ted odd. r.tio and 15' confid.nce interv.l) -

IICDS, aqe 7 

Communication Di.order. other ChroDic Di.ord.r. 
v •• Healthy va. H.althy 

Reqr ••• ion Odd8 Ratio Reqr •• aion ~lSd. Ratio 
coefficient (95' CI) coefficient (15\ CI) 

(SE) (SE) 

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 (1) (0.14 ) (0.71, 2.91 ) (0.13) (1. 07 , 1.81) 

(II) 0.71 2.03 0.71 2.03 
(0.14 ) (1. 55, 2.68) (o. 14) (1. 54, 2.66) 

Domestic 0.97 2.64 0.94 :2.57 
tension (0.16) (1. 92, 3.62) (0.16) (1. 8H, 3.51) 

Intercept -3.58 -3.58 
(0.13 ) (0.12) 

LOII likelihood=-1580.12 for COi for other chronlc dlsorders=-1647.07. 
Goodness of fit chi-square=1.37, é.f.=2, p=O.63 for communication dlsorders; for other 
chronic disorders, lIoodness of fit chi·squarez 2.52, d.f. E 2, p=O.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 trom 

families wi •. ilout financial worries. AIso, children trom 

families with domestic tension were between 1.7 and 1.8 

times as likely to have emotional or behavioral problems 

as children trom homes without domestic tension. 

su.aary: 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 

disord(~red 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. NCDS (aq. 23) - Cru4. M.asur •• of association 

To predict maladjustment at age 23 from health 

status at age 7, the cohort was divided into two groups. 

Th,e tirst 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: Loqlatlc r.gr.aalon of aaln .ff.ct. r.l.tlng 
h •• ltb at.tu. an4 oth.r pr.41ctor variabl •• to t •• ch.ra' 
•••••••• Dt of .. 1.4ju.taent (regre •• ion co.ffici.nt, .t.nd.rd 
.rror [SB], a4ju.t.d 04d. ratio .n4 95% confidence int.rval) -

IICDS, age 7 

co .. unic.tioD Di.or4er. other ChroDic Dl.or4er. 
v •• B •• lthy v •• B •• lthy 

aegr ••• ioD 044. aatio a.qr ••• ioD 044. aatio 
co.fficieDt (95% CI) coefficient (95\ CI) 

(SE) (SE) 

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 J .96 0.72 2.06 
problems (0.11) (1. 51 , 2.44 ) (0.11) (1. 66, 2.55) 

Social 0.61 1.84 0.57 1.76 
class (1) (0.09) (1. 53, 2.21) (0.09) (1. 48, 2.10) 

(II) 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 likelihoodm-2982.24 for communication disorders; for other chronlc dlsorders=·3113.34. 
Goodness of fit chi-square=1.14, d.f.=2, p=O.57 for communication disordersj for other 
chronic disorders, goodness of fit chi-square=2.84, d.f.=2, p=O.24. 
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possible to determine if these children were malè.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 recont~cted; 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 J.ikely to have come from families who were in the 

lowest socioeconomic class when the y were age 7, 25.7% 

compared to 28.1%; and, they were ~ess likely to be 

maladjusted at age 7, 15.3% compared to 19.0%. 

Maladjustment at age 23 was determined by a eut-off 

on ~he Malaise Inventory. The prevalence of 

maladjustment at age 23 among those who 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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TABLI 3.24: aea1th atatua at ag. 7 related to .aladjuat •• nt 
at ag. 23 aaonq thoa. vho vere .ala4justed at ag. 7 
(preval.nce, crude prevalance odds ratio [POR] and 95% 

conridence int.rval) - HCDS, age 23 

a.alth statua 
at age 7 a 

Communication disorders 

other chronic disorders 

Healthy 

preval.nce 
C,) 

25.0 

8. C, 

11.b 

2.51 

0.73 

1.00 

95' CI 
on POR 

1.31, 4.83 

0.36, 1.47 

Reference 

in=52 t~r communIcation dlsordersi n=102 for other cl1ronic dlsordersi n=1,153 
for heal thy. 

bThe POR was computed us 1 ng those who were heal thy at age 7 as the reference 
group (POR=1.0Q), 

TABLE 3.25: a.alth status at aga 7 relate4 to .aladjust.ent 
at aqe 23 Dong thos. vho vere not .aladjuated at aqe 7 
(prevalence, cru4e prevalence odds ratio [PORl and 95% 

conridence int.rval) - NCDS, aqe 23 

a.alth statua Preval.nce POR)) 
at aqe 7- (%) 

Communication disorders 7.5 1. 28 

Other chronic disorders 6.2 1. 03 

Healthy 6.0 1.00 

i n=146 for communlcat ion disordersi n=438 for other chroni c dlSordersi 
n=6,265 for healthy. 

bThe POR .,as computed using those who were healthy at age 7 as the 
rderence group (POR=1.00), 
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95% CI 
on POR 

0.69, 2.38 

0.69, 1.54 

Reference 
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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 comm~nication 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. 

DXX. BCDS (ag. 23) - Hultivariat. Analy ••• 

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 ma 1 ad just ment at age 

23 while controlling for possible 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 i~ 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 analys~s on 

patterns of behavior. In 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, combinat ions 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 

171 



( 

( 

socioeconomic status at age 11 as a ~eference point, to 

predict reading scores at age 16. In Goldstein's 

analysis of the NeDS, the 27 possible combinations of 

socioeconomic status were grouped into 5, those appearing 

in Table 3.26 plus a reference category of no chanqe. 

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. In 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 trom 

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 havinq 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 of 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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TABLB 3.2': Loqi.tic reqre •• ioD vitb interactioD ter.. 
relatiDg health atatua at aqe 7 and other predictor variable. 
to .aladjuat.ent at aqe 23 (regre •• ion coefficieDt and standard 

error [81]) - NCDS, aqe 23 

co .. unicatioD Di.order. 
v.. X.altby 

Variable 

Health 
status 

Heal th status historya 

resolving 

persisting 

Gender 
(female) 

Maladjustment at 
age 7 a 

Maladjustment at 
age 7*health status 

Socioeconomic status 
using age 11 as a 
reference point 

social class II 

social class III 

Reqre •• ion 
coefficient 

(8B) 

0.41 
(0.35) 

0.46 
(0.23) 

-0.08 
(0.25) 

1.15 
(0.12) 

0.80 
(0.13) 

0.19 
(0.57) 

0.44 
(0.15) 

0.81 
(0.17) 

Table 3.26 continues on the next page. 
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other Chronic Diaorder. 
va. Be.lthy 

Regre •• ioD 
coeff icieDt 

(SI) 

0.08 
(0.24) 

-0.07 
(0.36) 

0.12 
(0.18) 

1.22 
(0.12 ) 

0.82 
(0.13 ) 

-0.20 
(0.51) 

0.40 
(0.14 ) 

0.73 
(0.17) 



TABLB 3.26 - continued 

variable 

Socioeconomic 
longitudinal 
patterns a 

III te l or II 

II te l 

l or II to III 

l to II 

Intercept 

Communication Disorders 
vs. Healthy 

Regression 
coefficient 

(SE) 

-0.11 
(0.18) 

-0.06 
(0.29) 

0.39 
(0.21) 

0.52 
(0.31) 

-4.02 
(0.15) 

Isee text and Appendix 4 for detalls of varIable. 

other Chronic Disorders 
vs. Healthy 

Reqression 
coefficient 

(SE) 

-0.12 
(0.21) 

0.21 
(0.26) 

0.34 
(0.21) 

0.57 
(0.30) 

-4.03 
(0.15) 

Log likelihood=-1398.97 for communication dlsordersi for other chronlc dlsorders log 
likelihood=-1430.98 
Goodness of fit chi-square=3.27, d_f.=2, p=O.20 for communIcatIon dlsorders; goodness 
of fit chi=square=3.29, d.f.=2, p=O.19 for other chronic dlsorders. 
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'l'ABLE 3.27: .aia4just.ent at aqe 23 in chi14ren vith 
co .. unication 4iaor4ers at aqe 7 (a4ju.t~~ preva1ence 044. 

ratio an4 '5% confidence interval) - UCDS, age 2 3 

'5% Confidence Interval 
Bealth status Od48 Ratioa OD 044a Ratio 

Communication disorder 

- maladjusted at age 7 

- not maladjusted at 
age 7 

1.82 0.75, 4.45 

1.50 0.76, 3.00 

·computed from coeffIcients and standard errors in Table 3.26 and adJusted 
for all variables included in model for communIcatIon dlSorder'i shown ln 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 greates~ change in the 

prevalence odds ratio were gender and socioeconomic 

stat1.ls. 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 entereù into a model 

including health status, maladjustment at age 7, and the 

interaction between health status and mal ad just ment at 

age 7. When gender entered the model, the prevalence 

odds ratio increased from 2.5 to 2.8 for the persistence 

of mal ad just ment. 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, mal ad just ment 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 mal ad just ment. 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 ~ealthy children (POR=O.76; 

95% confidenc~ interval 0.18, 3.11). AIso, 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 byage 23 (POR=1.18; 95% confidence 

interval 0.73, 1.90). 

TABLB 3.28: Maladjust.ent at age 23 in children vith 
other cbronic di.orders at age 7 Cadjusted preval.nce odd. 

ratio aDd '5% confidence interval) - IICDS, age 23 

'5% Confidence Xnterval 
X.a1tb status Od48 Ratioa on 0448 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 

·Computed from coefficients and sUndard error"s in Table 3.26 and adJusted for 
all variables Included in model for other chronlc dlsorders shown in Table 3.26. 

suaaary: 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 aqe 7 more likely to develop 

problems of maladjustment by aqe 23 than those with other 

chronic disorders or those who are healthy. 
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PART B: 

El. summary of Findinqs 

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 incorne and marital 

disharmony. This finding may be modified by a maternaI 

history of ernotional disorder. Specifically, children 

with communication disorders whose mothers had a history 

of an emotional disorder rnay 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 psychiatrie disorders four years later. 

This conclusion is tentative due to the high attrition 

rate and corresponding low power between the time of th€ 

initial contact of the OCHS sample in 1983 and the second 

contact in 1987. 

4. According to the results of the NeDS 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 ma 1 ad just ment 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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DXSCUSSXOH 

In this chapter the conclusions to be drawn trom 

this study are summarized in the context of other 

studies. The methodological strenqths and limitations of 

this study are examined. Two theoretical models are 

proposed to account for the findinqs, and clinical and 

research implications are discussed. 

x. Summary of Results 

The first objective was to determine whether 

children with communication disorders from the general 

population 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 mal ad just ment of 2.86 

(95% CI:l.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 findinq may be modified by a 

maternaI 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=5.79i 95% 

CI:2.22, 15.12). In contrast, communication disordered 

children whose mothers did not have a history of an 

emotional disorder were not ~ignificantly more 

maladjusted than healthy children (adjusted POR=1. 93; 95% 

CI:O.91, 4.1). 
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Although the modifying effect of maternaI 

emotional disorder was statistically significant only at 

the 0.10 level, evidence from other studies supports the 

complex relationship between maternaI distress, childhood 

disorder, and childhood emotional and behavioral 

problems. It has been shown elsewhere that having a 

communication disordered child may ipcrease maternaI 

stress and maternaI 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 =ommunication needs, and that 

these added responsibilities account for reduced maternaI 

mental health. 

It is aiso 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 psychiatrie 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 nepdod to unravel 

the exact process by which materndl mental health 

modifies the relationship between communication disorders 

and mal ad just ment. 

In the NCDS sarnple, the prevalen~e rate of 

psychological ma 1 ad just ment amonq 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 communjcation disorders were not 

significantly more likely to be maladjusted than those 

who were healthy (adjusted POR=1.47; 95% CI:O.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=1.89j 95% CI:l.37, 2.61). 

Other recent studies have aiso shown that teachers 

May be more likely than parents to report behavioral 

problems in communication disordered children. In the 

Dunedin Multid~_~iplinary Health and Development study, 

the behavioral status of 47 children who had bilaterai 
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otitis media with effusion (and hence some degree of 

hearing impairment) at age 5 was assessed at ages 5, 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 

biIateral 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 

weIl adjusted th an a control group of norrnally 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, su ch 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 permis~ion for various activities, such as using 

the washroom and leaving the room. Additionally, parents 

and tea~hers 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 rnaladjustment at age 7, neither children with 

speech disorders nor those with hearing disorders were 

significantIy more likely to be maladjusted than healthy 

children. However, teachers reported that those with 

speech disorders were significantly more Iikely 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=1.28i 95% C::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 1.1-1.4), 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 

examination of these studies may explain why they differ 

from the current study. Hearing impaired children 

included in previous sarnples are unlikely ta 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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psychiatrie 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 &~verely or 

profoundly hearing impaired preschoolers (Scherer 1983). 

Thus, in the current study, hearing impaired children may 

he less likely to he maladjusted than those in some 

previous studies because the y may represent a wider range 

of hearing impairment, and he less likely to he receiving 

psychiatrie treatment. 

In addition to comparing the prevalence of 

mal ad just ment 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:l.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 hy Nolan and Pless 

(1986) and wi th the recent report by Gortmaker et al. 
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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=0.52i 95% CI:0.20, 1.34). 

The manner in which functional limitations 

modifies the relationship between chronic disorders and 

ma 1 ad just ment 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 mal ad just ment. In contrast, in the Monroe 

County Survey, Pless and Satterwhite (1975) found that 

parental reports of interference with daily activities 

were directIy related to only about one half of their 

measures of mal ad just ment. In most of the other measures 

the relationship was "curvilinear"i maladjustment being 

more frequent in the severely disabled and nondisabled 

groups, and less in those with intermediate levels of 

disability (Pless and Satterwhite 1975i p.8S). 
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Similarly, Harper (1983) found no evidence of a linear 

relationship between scores on the Minnesota Multiphasic 

Personality !nventory and the degree of impairment in 

adolesc(mts wi th muscular dystrophy and other orthopedic 

probl~"m~; • 

Othe~ studies have found a negligible relationship 

between functional limitations and mal ad just ment. 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 11-year old children with cerebral 

paIsy 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 

samplc; Cadman and colleagues' (1987) analysis of the 

OCHS disccvered that children who had both a chronic 

illnes& and an associated disability had a greater than 

threefold risk for psychiatrie disorders. Children with 

chronic medical conditions but no disability had only a 

twofold increase in psychiatrie 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 separa te 

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 aIl 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 OeHS 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 problems. 

The NCDS sample was larger than that of the OCHS, 

suffered from less serious attrition, and had a longer 

follow-up periode Based on the scores from the Malaise 

Inventoryat 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 Il, using age Il 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: Xethodoloqical 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. Generalilability 

The results of the cross-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 brouqht 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 qeneralizability 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 contra st to the present study, clinic-oased 

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. De.iqn 

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. In 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 ma 1 ad just ment 

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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subqroup 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 

out come in populations that differ markedly in their 

characteristics, it is mu ch 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. In 

neither sample was there definitive evidence to conclude 

that the se problems persiste 
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c. Faaily aDd d •• oqrapbic variable. 

The current study contributes to the understanding 

of the relationship between communication disorders and 

maladjustment by including several characteristics of the 

home environment as weIl 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 psychiatrie problems. They 

concluded that none of these sociodemographic variables 

was an effect modifier. These authors recommended that 

future research should examine the role other variables 

play in modifying the relationship between speech 

disorders and psychiatrie problems (Beitchman et al. 

1988). 

The current study contributes to the exchanqe 

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 qreater 

proportion of communication disordered children than 

healthy children came from the lowest social class and 

had parents with less education. Additionally, a qreater 

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; Ressler and 

Cleary 1980; Emery 1982; Rutter 1979). 

The interaction between health status and each of 

these additional risk factors was also examined. Only 

maternaI history of an emotional disorder was found to 

modify the effect of communication disorders on 

mal ad just ment. This interaction and the caution 

necessary to interpret it accurately has been discussad 

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 the se two independent 

factors alone. There is no synergistic relationship 

between communication disorders and poverty. However, 

aIl logistic regression models are multiplicative in 

their odds and thus indicate substantially greater 

li~elihood 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 ta 17 times more likely to be maladjusted 

than a healthy female from the highest social class. 

III. Methodologieal Li.itations 

Despite the strengths of this study, a number of 

insoluble methodoloqical and design issues may have 

influenced the findings and conclusions. In this 

section, concerns reqardinq measurement, selection bias, 

confounding, and the direction of effects are addressed. 

A. Proble.s of •• asur •• ent 

Some amount of measurement error is intrinsic te 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). 

Mi.el ••• ifieatioD: The first issue to consider is 

whether measurement error has distorted the true 

association between the exposure, health status, and the 

outcome, mal ad just ment. The distinction between 

nondifferential and differential misclassification is 

important when discussinq 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). In 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 ~oth health status and mal ad just ment. 

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 uith 

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 te 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 p:?lrer;ts' 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 deqree of 

misclassification of ma 1 ad just ment to determine whether 

the magnitude of error in maladjustment varied accordinq 

to health status. For example, if differential 

misclassification existed communication disordered 

children would be more likely to be wronqly 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. 

Bxposur. aisclassification: Exposure misclassification, 

that is errnrs in specifyinq health status, may have 

arisen from parental reporting in the OCHS sample. 

Parents may have failed to report a diaqnosed disorder, 

or failed to detect an undiaqnosed 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 classifyinq other chronic disorders and healthy 

children. 

In the NCDS sample, classification of speech 

'This assumption was dlscussed extensively prior to the initiation of the 
curtent study and ftccepted as val Id. 
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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 nul!. 

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 aIl 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). 

with the OCHS value of 11.8%. 

This compares favorably 

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 tirne 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 sample& 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 detaileà 

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 summarizeà 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. 

outco •• mi.classification: The effect of nondifferential 

misclassification of the outcome in follow-up studies 

depends on whether the risk ratio or risk difference is 

beinq 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). In 

both the OCHS and NCDS samp1es no lonq-term effects of 

ma 1 ad just ment were found. It is possible that this 1ack 

of effect was due to the inaccuracy of the out come 

measures. Infor.mation reqardinq the outcome measure of 

the OCHS sample, the Survey Diaqnostic Instrument, is 

available and has been reviewed in the Methods. However, 

the lack of power due to the hiqh attrition rate durinq 

the follow-up period makes this a more likely cause of a 

nul1 effect than any inherent limitation of the 

instrument. 

Limited details are available reqardinq the 

sensitivity and specificity of the Malaise Inventory. A 

review of the absolute rates of ma 1 ad just ment in the NCDS 

at age 23, 7.0% of the healthy and 10.7% of the 

communication disordered chi1dren, compares favorably 

with those found in other qeneral population studies. 

For example, in the larqe National Institute of Mental 

Health Epidemioloqie Catchment Area Studies of 20,000 

individuals from the general population of the United 

states, Il.0% of those aqe 18 to 24 were found to have at 

least one of the followinq DSM-III disorders: affective 

disorders, anxiety disorders, somatization disorder, or 

schizophrenia (Reqier et al. 1984). This tends to argue 

aqainst low specificity being responsib1e for the nu11 

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 aIl components of the diagnostic 

process, but especially that of reliable and valid 

psychiatrie evaluations would have improved the internaI 

validity of the current study and increased confidence in 

the conclusions. 

Appropriate COD8truct: 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 Irlventory. 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 psychiatrie 

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 aIl 

ages was available in the surveys selected, there is no 

alternative but to proceed with caution in the 

interpretation of the results. 

B. selection bi •• 

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 speeify an 

exact date of onset of childhood mal ad just ment. 

C. Residual confoundinq 

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 plaeing children at risk for 

the development of emotional and behavioral problems were 

not identified or measured in the study samples. One 

specifie 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 indieated whether ehildren 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 specifie defieit to a single 

diagnostic session with minimal follow-up. Due to the~e 

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. Te.poral .equence (directionality) 

One of the main limitations of eross-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 CCHS and NCDS 

samples, communication disordered children were more 

likely ta 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, sorne theories 

suggest that certain communication disorders, such as 

stuttering, may be caused by, rather than result in 

mal ad just ment. There are, however, other communication 

disorders, such as congenitally acquired sensorineural 

hearing 10ss, where it is biologically implausible to 

posit emotional or behavioral problems as causative 

factors. Nonethele3s, 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 

mal ad just ment , (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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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)i 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 visual-motor function, emotional development, 

and more general cognitive development May existi the 

more parallel symptoms that are present the more severe 

the underlying neurodevelopmental immaturity. Using this 

model, it is postulated that the risk of psychiatrie 

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 maternaI 

psychiatrie status, will increase this risk. 
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Cantwell and Baker (1987a) make no assertion 

regardinq the genetic inheritance of a common antecedent. 

They do suqqest, however, that communication disordered 

children, especially those with lanquage disorders, may 

have a subtle central nervous system dysfunction that 

predisposes them to both communication disorders and 

psychiatrie disturbances. 

If an underlyinq neuroloqical abnormality is 

responsible for the speech disorder, this may explain 

why, in the OCHS and NCDS samples, communication 

disordered children were at a qreater risk for 

psychiatrie 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. Hearinq impairment in children is most often 

due to peripheral dysfunction either in the middle ear, 

conductive hearinq loss, or in the inner ear due to 

sensorineural hearing loss. Less often a hearinq deficit 

may be due te a central auditory processinq disorder 

(Grundfast 1990). Although the current study could not 

distinquish between children with articulation disorders 

and lanquage 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. 

Furthermere, children with languaqe 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 psychiatrie 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 del&y the 

psychological and social maturity of some children. This 

hypothesis suqgests 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 ehildren 

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 

symbolie representations shared by their peers, their 

immaturity may appear as emotional or behavieral 

maladjustment on the measures used. Further, these 

problems are likely to be associated with peer peer 

relationships, one of the strong correlates of 

psychiatrie 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 ma 1 ad just ment 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 informaI 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 ta subside with the passage of time (Robins 1979). 

If communication disordered children are able te find 

accepting peer groups as they mature, this may at least 

partially explain why as a group the y were not more 
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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 

despi~e 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 those children who have few other 

risk factors for psychiatrie problems, su ch as co

existing learning disorders or impoverished family 

background. 

AlI of these hypotheses require rigorous testing 

before they can be considered to be established. 

v. Purther Re •• arch and Clinical Implications 

The findings of this study underline the importance 

of determining the direction of the relationship between 

communication disorders and maladjustment in childhood. 

At what age do the se 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 i5 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 wou Id 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 clinicai implications of this study are 

complexe An increased prevalence of emotional or 

behavioral problems in communication disordered children 

has been demonstrated during childhood. In cont-~st, 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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ma1adjustment prob1ems by age 23. The limitation and 

tentativeness of these findings have been emphasized. 

Yet, whi1e awaiting the resu1ts of further studies to 

confirm or refute the present conclusions, decisions 

regarding the appropriate management of communication 

disordered chi1dren must be made. Dismissing the distress 

of chi1dren as 1ess serious because it is not found to 

persist into adu1thood reflects an adult-centered bias 

(Browne and Finke1hor 1986). Traumatic events in 

adu1thood are not judged in terms of their impact on old 

age. Chi1dhood ma 1 ad just ment shou1d be recognized as a 

serious problem for the immediate individua1 and fami1y 

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 di stress of 

communication disordered chi1dren. 

What public hea1th and c1inical recommendations for 

prevention and management May be made regarding the 

increased preva1ence of adjustment prob1ems in 

communication disordered children during childhood? Is 

it reasonab1~ to recommend genera1 population screening 

for communication disorders for the primary and secondary 

prevention of emotiona1 and behavioral problems? 

Converse1y, once a communication disordared chi1d comes 

to the attention of educational or health professionals, 

what is the appropriate course of action? 
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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 o~hers - should be aware of 

the increased psychological vulnerability of these 

chlldren 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 servinq 

emotionally and behaviorally disordered childrell and 

adolescents is typically limited in communication 

disorders training proqram (Gallagher 1990; Prizant et 

al. 1990). This infcrmation is lacking at a theoreticai 

and practical level. Neither underqraduate 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

IIIR. Awareness of the conceptuai framework of DSM-IIIR 

for understandinq emotional and behavioral problems would 

facilitate workinq with other mental health professionals 

around specifie cases (Prizant et al. 1990). This 

information could be made available at traininq leveis to 

professionals in speech pathology and audiology. To do 

su, 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 

includin~ child and adolescent psychiatry and psycholoqy 

who can provide information regardinq indications for 

referral of communication disordered children with 

emotional and behavioral disorders could be uti1ized. 
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When communication disordered children with 

emotional and behavioral problems are identified, proper 

and prompt referral should be made to the most effective 

existinq service in the community to ameliorate the 

problems, or, if this is not possible, to provide both 

the parent and child with useful copinq strategies. A 

multi-disciplinary model of intervention with co

ordinated planning between speech pathologist and 

audioloqists, 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 lA 

App.Dd~z 1A: Selected items from OCHS Child Health 

Questionnaire - parent or guardian's report of communication 

disorders and other chronic disorders. 

Speech 1 
31 l' unabl. to commun.c.t. at .11 us.ng words or ,0 Yes 

speech' 

la No - ..... GotoQn 

32 How long has betn un.bl.tocommun.cat.' JO 6 months or Itn 

·0 
Go 

Mort than 6 months to 

sa 
Q36 

Oon'tknow 

]] Do.s have .ny sptak.ng d.fflcultlfS such IS stamm.,- 'a V.s 
Ing. stuttt"ng. hsptng or belng h.rd to undtrst.nd' 

70 No - GotoQl5 

34 Howlongh., h.d th l' probltm? '0 6 months 0' ItU 

lO Mor. th,n 6 month, 

JO Don'tknow 

35 Comp.r.d to oth,r chlldr.n (hiS/he') ag •. how w.1I dots ·0 Bttter 
spe.k or use words? Would you say (h.lShe) IS ben.r. th. same or 
worse' sO S.m. 

·0 Wo". 

1 



Appendix lA 

Appendix lA - continued 

( 

Helring 1 
25 00e5 pre5ently use. he.nng .Id' '0 Yu 

28 No 

26 Is duf or un.ble to he.r.t.1I ,n one or both e.rs' JO Yes, ont tir only 

·0 Yes, both t.rs 

sa No ---. Go to 0 29 

27 Howlongh.s bHn d •• f or un.ble to he.r.t .11' ,0 6 months or len 

70 More th.n 6 months 

.0 Don'tknow 

28 INTERVIEWER CHECK ITEM: 

• " ·Yes, both e.rs· ,n Q 26 • ,0 GotoO 31 

• OthtrwlSe • 20 GotoO 29 

29 Does h.ve Iny dlfflculty he.rlng wh.t IS ",d ln • JO Yes 
norm.1 (onversatlon wlth ont other person (even wlth • h •• rlng 
ald)' ·0 No - GotoOll 

10 How longh.s h.d thls problem' ~O 6 months or less 

60 oMore th.n 6 months 

,a Don'tknow 

( 

2 
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Appendix lA - continued 

PART C: 

lam now go'"g to re.d you • hst of hulth problems or conditions th.t 
some chlldren have For each one could you tell me whether or not 

presently has It 

36 Ooes ___ _ 

(a) .sthma' ....................... . 

(b) hay tever or some othera lIergy' ........... .. 

(c) a hurt problem'. .... ... ... .. ...... .. 

(d) epllepsyor convulSions wlthout tever' ............ . ... .. . 

(e) kldneydlsease' ......................................... .. 

(f) .rthrltlsor rheumat!sm' ..................... , 

(9) cerebral paisy' ............. . 

(h) dlabetes' ...................... . 

(1) c.ncer? ....................................... .. 

{J) spin. blfld., .................................................... . 

(k) museular dystrophy or other musele dlsease' .. 

(1) mental ret.rd.tlon'... . ............... . 

(m) developmental delay or I.g' 

(n) cystlc flbrOSIS' ......... . ... 

(0) mlsslng 'Ingers. hands •• rms. tees. feet or legs' 

(p) .ny stlffness or deformlty of the foot. leg. ftngers. arms or 
back' ... 

(q) • condition present Slnce btrth s~lch Il club foot or cleft 
palate' 

(r) paralyslS or we.kness of .ny ktnd' 

(s) .ny dlfflculty wlth coordination or clumslness 7 

3 

Yes 

0'0 
0·0 
01 0 
100 
13 0 
"0 
1·0 
120 
nO 
llO 
J10 
lotO 
J70 
.00 
uO 

No 

020 
osO 
DIO 

"0 
'·0 
"0 
lOO 
lJO 
l 6 0 
l'O 
JlO 
JSO 

"0 
·,0 
..0 

Append1x la 

Don'tknow 

DIO 
060 
090 
uO 
150 

"0 
210 

1·0 
270 
JOO 
)JO 
J60 
J90 

.10 
·\0 
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AppencUx 18 

appeD4ix 181 Selected items from oeRS Child Bahavior 

Checklist - parent or quardian's report. 

PART A: 
Below Il aliit 0' Itat.menta that descrlbe some of the '"lings and behaviour 0' chlldren. For .ach stet.m.nt. 

pl .... mark the Clrcl. tha! bel! descnbes MW or within the put 

6 mon!hs. Pl .... mark only on. of the th,.. clrcl •• for aach statament. Mark your answers hk. thls ~. 

ACIIIDO """"" tDr .... ,,.., ..... 

AIIII1W ..... 

can', ......... ""'1 par ....... 
..... IOng.. ... .. ...... 

can', ....... ,..., lftIIId off cenaIn 
tIIIIUgIICI. au ••• a.. ... . . 
can·IIiI ... ,..... or ",....... . .. 

ConIuIIcI Of ...... ta 111111 a lDg • 

cn..Iat.. .. ... , 

CnIIIIy, ..,.... 01 __ ID ... 
~ or ...... 111 .... ,..., 
tIIOugIIII • • • ... .. 

O.IIlI.1IIeIy """" Mlf or ....... 
IUICIIII.. , .. .. ... • .. 

0aIIwIIII • lat 01 alllllllan .••... 

o..vre .... ,..., - ..... 

DiIII~.dl'F11I''''''' ... 

oa.t., .................... . 
oa.t·t ............ _ 
CfIiIIINn • •• ... .... .. .. 

oa.t .. _ta ...... .... 
............................. 
laIIIr jIIIauI ............... .. 

Nfter SameIIIIIII 011," 

Of Of Of 

Not !rUe SoIMwIIIt VefY true 

0010 
.. 0 
0010 
0100 
01,0 

0,,0 

01.0 

_0 

.0 

.. 0 

.,0 

.. 0 
mO 

... 0 

000 

...0 

... 0 

• 0 

.. 0 

.0 

.,0 

.. 0 

0170 

_0 
111'30 

true 

_0 
.0 
.0 
011 0 
01.0 

0170 

_0 

.. 0 

.. 0 

.. 0 
• 0 
.. 0 
.. 0 

.11 0 

... 0 

.0 

.0 
_0 
.. 0 

.0 

." 0 .,.0 

" 

0,,0 

.,0 

.. 0 

.,.0 

.0 

.0 
_0 
-0 
.0 
... 0 

... 0 

.,0 

.. 0 

.70 
_0 

• 0 
.0 

.0 
0710 
.. 0 

. Elli or drlnkl tIIingI INt ... /lOI 
food {III crayane, dift, etc). • ••. 

'F .... CIftain lniIIIIII, litUe
tIDnI, or ..... 0IIIIr tIIan lCtIOOI 

F .... goIng ID lCIIooI " 

FIIII ... , ... mIgIIt ttIInk Of do 
lDIIIIItIIng .... .. ... .. .. .. ... 

.,....or~ ... 110 ont tow.I 1IiIII'''. . .. . . . . . " 
FIIII ....... out ta fil 1IiIII'" 
t: ............ or Inlarlar.. •• 

GlllIIurt 1 lot. lIICIIIIntilftllll .. 

GIll ln mMr II1II* . .. . .. . 

GIll ..-.. a lat .:. . • . . • .. . 

HIngI MIUftd wItII ctIIIcINn wtta III 
ln tnIUIIII ......... .. .. .. .. 

U. ta III aIonI .... .. . 

Lping or chMtIng. . . • • ..................... 
NINauI. 1IighIIrung. or __ .. 

.......... ..... 

CaI.I"". *'-l" lIIOIi'I ...... . 

Tao fIeIfUI •. 1IIiauI .. . ... .. .. 

FIIII cilly ...... , ............ . 

FIIIIIDO guIIy.. .. .. .. .. ... '" 

... Sometimll 0IIIn 
or or 01 

Nol true SomewtIIt Very lnII 

lnII 
1 

~--~~--~------I 

mO 

mO 
_0 

.0 

.0 

.,0 

1000 
1.0 
,.0 

,.0 
1120 

1110 
11.0 
,210 
IMO 

,,,0 
,300 
,,,0 

,.0 
1.0 
,.0 
,.0 
,.0 

0170 

_0 
ouO 

.. 0 

.. 0 

_0 

.0 

.. 0 
,0,0 
'lM 0 
,070 

"aO 

1130 

".0 
".0 
,aO 
1150 
,.0 

131 0 
,,,,0 

,,,0 
,.0 
,410 
, .. 0 
, .. 0 

1710 ! 
1 
1 

1 

.,0 l' 

_0 

..0 

.. 0 

1 

1 

1 

,.0 1 
1.0 

! ,.0 ' 
1 

",0 

1170 
,.0 
,130 
,.0 
,.0 

,~O 
,.0 

,.0 
,.,0 
, .. 0 
,.70 
,.0 

! 
1 



Appendix lB - continued 

·CMNiting .. .. 

CMniNcl •• 

OveIwiiolit ....••... 

-~ IttacllllIIQIIII 

JPtIyIicaI praIII_ wttIIout 1Ih-._ 
medlCll callN 

1 AcIIII or palna . 

b H •• dlelles 

c ... _ ......... 

d PfOIIIemI wItII.. .. 
• AuIIeI or otIIer IIdn 

proIIIemI • • • 

Il Vomlllng. uwo.ng up 

fi Ct"" 
Cct.crille) _____ _ 

JPICIll _ •• llIn • .,; 0IIIIr palU 
of lIOdy 

PoOl' ICIIOOI __ • • 

PoorIy- -.tlnatad or c:IunWy •••• 

PNfM pIIyIng wltlloIdIr cNId,." . 

PrefIrI plartng wItII yaunQer 
CIIIIdNn .•• 

........ ..,teIk .. ". 

RunI ..., fnIIn 110IIII .• 

Sc:nIIInI 1 l1li . . • • . . 

...... ...,. '*"'''''''' " .. 

N_r 

or 

NOl true 

,5,0 

'!MO 
.570 
.IDO 

.130 
•• 0 
... 0 
.720 

.7S0 

.,.0 

.1,0 

... 0 

.17 0 
• IDO 

.130 

.111 0 

•• 0 

_0 

.0 

.0 
lit 0 

1 •• 0 

$ornelll"" 

or 

Som.wh.I 

tlue 

,520 
,550 
... 0 
Il.0 

... 0 

.170 
1100 
.73 0 

.,.0 

.,.0 
•• 0 
•• 0 

•• 0 
Il,0 

... 0 

.170 

2000 

_0 

- .0 
.0 
1t20 

1t10 

5 

Otten 

or 

V.ry Irue 

,530 

'MO 
• 510 
• 120 

.ISO 
, •• 0 
1710 
1740 

1770 
.100 
.130 
•• 0 

•• 0 
.120 

,.0 

•• 0 

ICI' 0 

1040 

1C170 
2.00 
21:10 

1110 
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Newl Somatl"",, Ottan 

01 01 or 
NolllUI Somewhtl VeryllUl 

!NI 

SIIIthlngl th., .ren·, tllert 2170 2110 2110 
SeH<OIIKIOUI or _11y 

2200 1IIIDa~ . .. 22,0 2220 
SetI .... :m0 2240 mO 
SIIy or tllIIId • " ... 2210 mO 2210 

SIIepa .... III.n "-1 clllldlan 2210 2300 n,O 

S'-'no ott DI cIownlng mO mO DIO 
SIIepa more IIIIn moe. clllldl.n 

2350 2310 n70 dunng dey and/or "1Gh1 

$pMctI pcabItm 2310 2310 2400 
StanII lllankly 2410 2420 2430 
St .... 8I1IomI 2 .. 0 245 0 2 .. 0 

S ..... 0UIIIdI1III lIorne 2470 2 .. 0 2 •• 0 
SIOrtI up fIIlnga Ile,"" doIIn'I 2100 2510 2520 IIIICI • 

S .... befIevIour .. 2530 ... 0 aaO 
Strange Ideal 2510 .70 2510 
StuIIbom. 1UIIIn. or tmIatIIt 2510 1100 2110 

Sudden dIIIIIJIIln mood or 
.... 1fIOI • 2120 2130 .. 0 
Sulla 1l1li _0 .0 2170 
SulpecIlM • .0 .0 2700 
SWIInng or obICIM langUlga 11110 1720 2130 
T llklibout kllllng ... , 2740 2710 2710 

TIIkI or ..,111 IllMep 2170 2710 2710 
TIlklIDO muell . •. _0 .10 820 
T_IIIII .. _0 .. 0 .0 

T ........ ~ or .... 1empIr .0 2170 .0 

TIIrtaIInI PIQIIII • •• •• • .0 1100 21,0 
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Appendix lB - continued 
"! 
~ l 

~ SomItI_ Olten Newtr Somet ..... 0fIIn 

or or or or 01' 01' 

Not true Somewha\ very true Nol truI ~I v.., true 

true true 

• ThumIHuCklDg 2120 2130 ... 0 WItIIout p/IyIaI -1UddInIy 
loin. 

Too COIICIFIIId wlth nel.1IIII or _0 .0 2170 • 110
'
11 •••••• _0 .. 0 _0 

dMnIl_ ........ .... , 

Trouble lIMping .0 .0 .,0 
b lbIIIIy ICI rnowe I11III 

or ................... .10 .0 .0 
~Truancy.· aIùpIachOal 30,0 .0 • 0 

c. lIIIring .' .. , .... .. 0 .0 .0 
U~. aIaw 1NVInCI. or *0 _0 .. 0 1K1Ia-vY 1170 .0 .0 d. voa .. . .............. 

UIIhappy. l1li or deprwaaed 3070 .. 0 .. 0 •• lbIIIIy ICI ....... . .. . . 1700 S7\ 0 1720 1 

UMe lIICO/IoI or druga ....... ,,00 'It 0 "zO 
,.~ ....... mO S740 1710 

U-..Jyloud .. ,,,0 ".0 , •• 0 
',10 1110 1110 g fIIIIng on lIdn . .. 1710 1170 1710 

VanâIIIm 

W. _ durlng Ille dey ".0 _0 »t0 fi. 0IIIIr ....... ........... 1710 _0 .• ,0 

Weta Ille lied • . ........ .0 .,0 .. 0 (....,.., 
Whlftlng .... .. . ....... _0 .0 1270 
W/IhdraWII ...... \ get lIwaIved .0 .0 .0 wIIh ot/IeII 

Worrytllll Il,0 .0 -0 
CMrty liliiii ""'" laavIng .0 .0 .0 __ ",aile .. c:IoM 10 • 

WorriIIIhalIOIMthII'II bad will'" .0 .0 .. 0 ..... 10 paapIe he, ... c:IoM ICI •• 

CMrty liliiii wtIIIe ..., tram mO .0 .0 __ ",aile .. c:IoM 10 •• .0 .0 1170 CIWy ....... ...... . ..... 
s.a. Mlf • _ ur...w or lICtdy 

30100 s.,O _0 ... '""*" ....... - . .. ;.' . .0 .0 _0 
lhIn r-"Y Il 

WorriN IN, terrible Ihlnge MaO ,..0 .0 WorriIIIIDI ........... ..... .10 .0 .0 
lIIIgfIt '*"*' . . 
Nol u hippy • other .0 ,.70 .0 ~ ......... .... cIIIIIcuIIy awaIIIng lIIm ln ...... 

or ....................... ..0 .0 .0 
DIItrac ..... !lM traubIe 
lIICbIg ICI anr .0 _0 •• 0 WOniIIIIIout daIng" WIOftg thIng .70 .0 .0 1CMy. . ....... 
Jtoor ....... IlOt lIungry .. " .... .0 ..,0 .. 0 c.nnae,..,,,..... .......... _0 40,0 .0 
,.... ... '.., IIIIIItIlfIOuId .0 .0 1170 40110 .0 _0 
1IIa.-r .................... FIdgMa ...................... 

,,-

( 
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AppencU.x le 

Appea4iz le: Selected items from oeHS Child Behavior 

Checklist - teacher's report. 

PART A: Answe, e.ch Item as completely IS possible, e.,.n If you f.1 VOU IlCk complete Information. Mark vour Inswer ln the IpproPrla" 

clcl. Wlth a 0 or fillin the boxes provided. If vou Ire unable ta answer a qurstlon le • .,e It blank. 

01. Clllld', grade [[] 
Ilf u .. ,ldld 0' lpaCtl' cl ... c:lftcnbl.1 

02 Til .. 'a,," _ complntd b., •... 

,0 T ..... 

:a 0 Cou_ilOt' 

:1 0 Oth .. I.PIte'''') 

03 H_ ... II do 'fOU k_,II .. dllldl 

, 0 Vary ... " 

2 0 Mac:IIrneI., wei' 

:1 0 No'-' 

04 How would vou dnc:t,be ,hll chtld 1 cu,,"nl tchool pe'Io' .... _ 'n thl 
'011_,"9 e .. ~" .. 1 

Rlldlna 
e .. "'h 

S""lno 

F., bt.ow., .. 0,0 020 

5o_h., bliow .... 050 010 

A, ... t_l. ota ,00 

50-"., Ibo .. l'ad. 130 ,.0 

FIt.bD ... ., .. .. 110 ,,0 

Oon·,lIn_ .. 2,0 220 
OS. H. 'h .. dllid _ .. pellid 0' '."ad •• ,1dS1 

, 0 v .. 

2 0 No 

:1 0 10'1 .. ,.,.., ,n tchao' 

.0 Don"I1_ 

Amh"".,e 0""1" 
O,M'lh 

030 «MOI 

010 .0 

,,0 120 

,.0 ,.0 

,,0 200 

230 2.0 

PA RT 8: Below Il 1 hll of Itatements that detcribe tome of tll. ffth". Ind behavlour of chlldrcn For .lCh III"ment, plu .. mlrk the clfcl. 
thlt blSt clescflbel th Il child now or wlthln the PlIIII monthl. PI.I .. merk only one of tll. thr. clfcl" for each stltlment 

SoIMt,_ So_II"'" 
N_ Ol 0'"" Ne .. , or O' •• n 

01 ao-wts •• or 0' Som.w"et or 
Not trua !rua Very !rua No. 1'''' 'ru. v .. ., flUI 

Aca _ YCII/"I 'or "'1/11..... • • • • 0010 0020 0030 Cortlulld 0' _ tO lit ,n • '011 0310 0320 0330 
Hu_ or /IIIII" 0111., odd noo_ ,n OlMO 0010 1010 03010 0310 0.0 cI_ .... . .. Cr .... lot 

,. ....... tOI. . . . .. 0070 .. 0 1010 C .... t ID anImai, 0370 0310 0.0 
0100 0190 0120 Crullty. bull." ... 0' _an ... 10 CMOO «M'O «M20 F.tl to ',nllh 111,"11 ... , .... Itartl .. Olh .. , 

.' ...... lIoIIt' ..... ... 01:10 01.0 0110 Dlyctre.M 0' fil' tOIt ,n " .. /II .. CM30 ~O 0 .. 0 thOUlhtl 

Can't _nt,.,.. can't ..., _. OfiO one) 0110 Dlhberll.t., ...,... _If 0' ."empII CMeO 0.10 .,..0 t,Oft 'or 10 .. ... IUletclt 

D,fflCU'ty fall_,.. d'NCt1on1 .. 01.0 0200 0210 Dtmenda • tot o'"_IIon «M. 0 , osoO 0110 
Can', lit 11tI •• _ ... or 0220 02:10 02.0 0120 OS:lO ... 0 "" ....... "" ...... . . . . DlRroYi lllaIIwr _ tlll"ll 

0210 0210 0270 'DInroy, III' .... "'''''"1 to 
OIS 0 OMO 0170 CI,,... •••• or _ .......... , .•. olhlft .......... ...... . 

CompIaiM af .... ,_ .•.• 0210 0210 0300 Dt~, .. honw OMO ouO NOO 

7 



Appendix le 

Appendix le - continued 

Neftr $omet,,,.. Oft.n Neft, Somlll_ 01"" 

01 or or or 01 01 

NOl tru. $omewII.1 VIMY 1"" Not "". SomIwtIet Very tru. 

l'ni' rru. 

D.IObad .. ", .t lIdIoOI • . .. .10 .2 0 013 0 T.I". out 01 lU'" .••.......•• lit 0 ,.20 '13 0 1 

01.0 0 a , 
D,.IU" other IIIIPoi •. . . · . 015 Ole Oven,r.cI ., INO 1180 '" 0 .... ~ . . . i 
OoIIn·t .. , "Mt"'''' oltlar IIIIP,II .,0 01. 0 Olt a 0 0....-.'". . . . . . . . . . . . . . . . Il' , .. 0 ," 0 1 
0-'1 _ '0 ........ IV .f., ml......,," ...... ··· . ... 0100 071 0 072 a 0 lit 0 1120 

on 0 0 
""v.oc:.Nlv.nackl-" ....... 110 1 

Eallly .... ou •.. . .. 07. 075 a i 

E.u 01 drl,,". 1tI'/IIIIIIal _ flOt 071 0 0 0 
""YiICal orotII- _tIIOut ,,- 1 

fOOd ..... croy_. d,rt. .,c.l . . • 077 01. lIIICItaI _ ... 

1130 Il.0 1 
""" .noi" _I11III .... .,.,_ •• 01 07.0 0 0 

•. ~orlll,n •.•••....•... , •• 0 
1 

... _ olller ... tCIIooI . . .. 010 01' IH 0 1170 , .. 0 , 

0120 0 
b Il. « ......... ....... . 1 

""" IOlnl to 1CtIoDI. • • • .. 013 ON 0 Il.0 1700 '71 0 1 c .............. 1Ck .......... """ lM'. ~I IIIln" or CIo _ _ .0 0 0 1720 1730 mO "'1"' .... .......... . .... ".. 011 d 1'rotII_ .. III lYft . ..... 
" .... lM'. NI 10 .. parfact. • • .. 0 01. 0 010 0 • R .... or ollter .", ..,GbI_ . 171 0 171 0 1770 
" .... or __ .. n. lllai no _ 1_ 01,0 0 0 

1 S .......... orct.,.... 17. 0 1710 180 0 
h""IM,. ........ . .. 012 013 0 ,.20 ,.3 0 

.. 0 0 0 
• VomI"fII, til_fil up . • • • • • • III 

F .... 0",," _ aut 10"1 hlmllll, 011 011 0 III 0 ,.0 1 

0170 0 0 
hO ........ ...... IN 1 

FIII' _ ...... or 'n"'ior • . . •..• 011 OR "'_, 1 

Gall hun • 101. ICICICIIftl...,- • . . . '00 0 '01 0 102 0 1 

Gall.n-V .......... .. , . 103 0 UN 0 lOI 0 

GaIl~.lol . . · . lOi 0 107 0 ,. 0 
HIfIII .. au'" w,III ollten _o .. t ln 

lOi 0 0 0 troulll •• . . .. · . 110 ,,, 
1120 1130 0 'oeil. _ .• ,n. or ollter ,.". 1170 1110 ,..0 

1 

HMfI III'"IIlhIt _·t ....... ft. olllolly •..• . .......... 
,,,,,,,,IIM or ecu wllhOut "'."111"" .. '" 0 ".0 117 a 110 0 '" 0 ,.20 

n.O '" 0 a '-tcfMIoI_ ....... ... . 
LI". 10""_ ..... 120 

1130 , .. 0 ,.0 '-Iv _dl ...... or dullllY . . . 
Lv'''' or chNtI", .... ..... . '21 0 1220 123 a 

".,.... ... "" wlIII .... 

.... f'fII8rfII". 12.0 125 0 , . a childrlfl ••••••••••.••..•• ' , . 0 "' 0 III 0 . , . . , . 
~ •• h ..... """'. or _ . 1270 121 0 '" a ".,....111~.'" WI'" yeu.., 0 200 0 2010 chlllhfl • .. . ......... III 

~ • .-.mIfta or _1Ch"" ... 1300 131 a lU 0 
o..r _1_ • NIII ....•.•.. 1330 1:" a 1:1. a .....,- ..... .. , . . ..... 2020 203 0 200t 0 

Not """ lIv • ..., ...... 1 •••••... 1.0 1:17 0 ,. 0 fi .... _ft __ 1IId_. 
201 0 2010 20,0 

'HO ,~O ,.,0 
."......_ .. , .... . ...... 

c:-tllllild • .....,., _ ........ 
. 

Tee '-fII1 ., _I0Il •••••••••• ".20 1':' a , .. 0 Ru,. -.y Irorn ..... ........ 2010 101 0 2100 

F ... dIay •••••••••••••••. , •• 0 '" 0 '.7 0 '--................. 211 0 2120 21,0 

, ... -aull." ........•.•.. , .. 0 , •• 0 '10 a ........................ , ..... 21. 0 211 0 211 0 
-_.-

8 
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Appendix 1C - continued 

.s.e, tlll"ll "'.t INn'I th .... 

SiII'<_OOUI Of .. oly 
emMr" .... 

SeU'INS ••.•••.. 

SIIy or "mod . 

E.pl ..... lIftd u"IINII,cl8bl. "'ev_, ... " 

Slom up 1''' .... ,11'111. dOftft'l 
lIMd 

S"ent' ...... 00II,. 

Srubbom, .... 11 • .,. Of ,,,,I8bI. 
Sudcltn CIl ..... ,1\ mood 0' 
, .. 10 ..... . 

Sul ••• 101 

SuIlllC'OU' 

TII.,IIIOUI Iocill,." tell • 

UncII,ICII_'ftg. 1101 _.U"' Up 10 
po",,!:.I •••••. 

Til •• 100 "",cto 

T_, ten""ftII or 1101 ..,..., ............ . 
Jn .... ,. ................ . 

N .... ' 

Of 

NOllru. 

217 0 

220 0 

223 0 

221 0 

221 0 

232 0 

235 0 

231 0 

2., 0 

HO 0 

253 0 

2 .. 0 

2 •• 0 

.20 

.sO 
•• 0 

271 0 

27.0 

2770 

2.00 

.30 

.. 0 

•• 0 

5ornel'lIII" 

0' 

50_11.1 

IN' 

, .. 0 

221 0 

226 0 

227 0 

230 0 

233 0 

2H 0 

231 0 

262 0 

HI 0 

2 .. 0 

217 0 

210 0 

213 a 
2M 0 

211 0 

272 0 

275 0 

27' 0 

211 O. 

2W 0 

• 7 0 

2100 

9 

01_., 

0' 

V.ry tru. 

'11 0 

222 0 

225 a 
22. a 
231 a 
236 a 
237 a 
260 0 

2U 0 
252 0 

HS 0 

211 0 

211 0 
21. 0 
217 0 

270 0 

273 0 

27' 0 

271 0 

212 0 

21S 0 

2M 0 

21' 0 

Append1x le 

N_, Somtl' .... Olten 

or 0< Of 

Nollru. SomtwII.1 VeryllUe 

IN' 

Tercty 10 lCllooi or ct... . ... 212 0 213 0 2 .. 0 

Too conce,Md w,th ".11_ or 0 0 0 Clft.,l0 .... 21& 2M 211 

T'oubli "_lit , .. 0 , .. 0 300 0 

Truencv or uni."' ........... _ lOI 0 l020 303 0 

Unde'ICI ..... 11 __ '"1. o. 
0 lOS 0 0 llek •• ".".., lCM 3111 

UnlllPPY. Md or cIIpr..ecI 307 0 l.O lot 0 

u... 8Icat\01 0< dru .. 310 0 mO Jl20 

Unu .... elly loud 313 0 31.0 3150 

VIIId8I ..... lI' 0 l17 0 III 0 

Fill. 10 _ry OUI _.gned 1 ..... :m 0 3200 3" 0 

OwerIy .... 'ou.IO "'._ 3220 mO :12. 0 

WII,n,,.. 3250 l2'0 l2J 0 
W,,,",,-. dontt'I"I ,,,,,01_ 

32.0 mO llO 0 .. th OIM" 

WOtrv'''I 331 0 mO 3ll 0 
Owwly "_1 ....... 1''''"1 0 mO 0 _ ""l1li .. cl_ 10 ,,~ 3,. 

Owwly .. _1 ....... _ lrom 
0 ll'O G _ "',l1li .. CI_ 10 331 339 

s... GlIf .. IlION ...... 11 or IIckly 
3.0 0 ~,O 0 lIIIn "'Iy .. 362 

WO"'" 111.1 I,",bI. III' .... 
0 36.0 0 m""l ..... n. lU 365 

NOl. tIeppy Il 0 ..... ct"ldrtn 3.tI8 0 ~J 0 3U 0 
O .. "IC1MIi,. Il. troulll. IItCk,ng 10 

36110 :IID 0 0 eny KtN'IV 3S, 

'- ...... 1' •• 1101 .... """ 31120 31l 0 3 •• 0 
F_, ,,""' .. hlllIII -.-Id .. 

315 0 3MD 0 bttllf 3.7 
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Appendix le - continued 

5omft,tnft Soma"NI 
N .... r Oh.n Newr 0 .... 

or or 
or or or or 50_" •• ~ 

No •• r ... V.ry .r ... No •• ,.,. Vwy,rue 
.r ... !rue 

. .70 ..0 •• 0 W,II.u. ""y.,c.' ceuM IUdden'y Worrlft abou. CIo,ng , ... -ong .hi"l 

'- , 

. ...... 3510 3!1'0 :1100 c;,nno. IL_ f, .. nd. . . . ... .,0 «1,0 «120 . 
b IIIIoIo'ylO_.'lIIIor .... 31,0 3120 3130 F"''' .. .. . '" . .a30 ..,.0 «110 

c ... " .. .. 0 •• 0 :n.0 DI""". , .. '" bacIL '0 ... 11 ... .. 0 «170 4010 
d VOlee .70 .. 0 31.0 

«Ii 0 HII d'"_'f\' ".,n,"I .. .,00 .,,0 
• IIIIohry,o-',_ :1700 37,0 3720 

3130 mO 3710 
SI_,nCl .. ..... . . .,20 .,30 .,.0 'conlC_._ .. 

• '''''''1 on .IL,n 31.0 3770 37.0 """ha',c 0' unmo" .. ,ad ..... .,.0 ... 0 .170 

" 0''''' 3710 _0 31,0 D,.NpU ct. dOle,pI'M •. .... . .,.0 ... 0 C200 

Cdftct'bfl ..... y_IL. C2'O .220 C230 ... . . . . .. 
. 

.2.0 .210 c.O ""_'"-,"111" .......... 

DemandI ""''' Ile met -..cI .. ,e1". C270 .210 ~2e0 .... " "UII, •• ad .. .. . 

''''11''''_ •• "'y d,",acted aoO G'O cuO 
Worro .. ,lia, "_h,,,, lied w,lI "- .20 .,0 .. 0 .... '0 _pt .... , .... Il cI_.o 

F .. '. hun """.., cn.iclled . a30 C3CO a.O 
CrlnlLy • !lO -0 .70 

H. trouble "'IOY'" .. If ,..0 .. 0 :1100 
Und"" !lInO"" __ aaO G70 aaO .. 

Wor, .... '0' .... "'"h . .,0 .20 .30 AI,IIII of ......... mll •• kas . ... GlO C«IO .. ,0 
. 

HII doll'CllIlY -"'''1 .urn ln .. 0 .10 .. 0 .. 20 caO ... 0 ..,....or.,aulll .. Dotlo"''' tchao. . 

10 
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app.adiz 1D: Selected items fram OCHS Child Behavior 

Checklist - yauth self-report (for ages 12 ta 16). 

PART A: 

Append1x lD 

Below is a lilt of stetem.nts that d.scribe som. 01 the 'eelings and behaviou, of klds and young people. For 
.ach stat.m.nt. pleut mark th. Clrcle that best d.senbes VOu now or wlthln the put 6 monthl. 

Pie ... mark only one of th. th,.. clrcl •• for .ach statement. Mark your anawerl IIke thls ®. 

Nfter SomeIIIIItI 011," ~ Samellmee 0IIen 
or or or or or CIl' 

Nol true SomIwIII' Very true NoItrve lIcInIiIwMI Very !Ne 

true !Ne 

011,0 .0 .0 ' CIeIInIy thlnp beIongIng 10 .,0 .0 .0 , ICI ..., ,.,no lOr rnr .... .., oc ..... 

, .................... .. .. 0 .. 0 _0 , dMIIgIlCIIoc* or .., 
..0 .0 .0 .,0 _0 _0 lIfapeIty ..... .. 

' ..... IDI ............... 0170 .0 .0 
0'00 Ot,O 0,,0 ' cIIeoIII)' Illy..... . , .............. ...... ma Ir" 0 mO 0,,0 0,.0 0,.0 '~"IC'-' ...... 

, .. enimeII .................. 
,dan·,., ..... 

ma 01.0 mO 'eNuId . 

'1ItIg ................... Ot.O 0,,0 0,.0 
, dan"1III1IoI!g will! _ ..... 0110 0770 mO , ... __ COI_ntlng or 

Ot,O 0100 .,0 payIng lIIenborI ............ 
'dan" ==.1Ier dDIng .... "*'II l " . . 0110 .,0 .,0 

, can', "'IllY ""NI _ CIftIin 11220 .,0 .. 0 oua .,0 .. 0 lIIcIIIgIttI ••• • ..... .. , MI jIIIauI al atIWI 

, ... --1iIbnO" ... .0 .. 0 ~O 
' MI wIIIng III .... p __ wfIen Itwy 

need """ 
.0 .0 ~O 

"m !DO dlplndent an lIIIu11a •..• ",,0 .. 0 ... 0 , MI lIraId al eeneIn ........ 
1iIuIIIIIIII. CIl' ,*,-, _ 

.0 .0 ..,0 IIWnlCllOal .. 
, .... IaneIy ................... .. ,0 aO .. 0 

, MI eIIIiI al gaing ., lCtIOOI • .,0 ouO .0 
, .... .."...orin.tog ...... ... 0 .. 0 .0 

, ...... frIId , mIgIIt "** or do 

'cry.1oI ........... mO .. 0 .0 .om .. N"8 II1II .... 0 .0 .0 
, em .....,. lIOnMI .. ......... ... 0 oe,O 0420 ' .... """ ... 10 Ile pertICt GI'O .0 .0 
'em.....,., ......... oaO ... 0 Gel 0 ' .... lIIIt 110 one .... ml • 1.0 10,0 IGIO ....... 

' ........... _OUIIII Ica 0 IIMO 10110 .......... 
, em ....., ., lnimIII .. .... ... 0 oel0 _0 

... 0 .. 0 .,0 ' ........... 0I1nfwtar ,Gia 1010 IGiO 
' ........ 101 ......... 
, ........ ., ., lIurt 01 

.0 GUO .. 0 ' ~ l1li tIun • IDI 1.0 1100 1110 1dI...,..., ..................... Il,0 Il,0 ".0 ' ... in..." ........... .. 
1 1ry1O •• ta l1li of .............. .. 0 .0 1170 1 ... .....,.101 .......... Il,0 Il.0 Il,0 
l ..... rnrCllWl'l .0 .0 .0 1 ...................... 

".0 ".0 ,.0 '*'II ...................... in ........................... 

11 



AppencU.x 1D 

Appendix 10 - continued 

( 
-

1 

"- SameIImeI Often NIftr SomIIinIeI 0IIIn 
or or or or or or 1 

Not vue SomewIIaI Very "'" Not !rue SomewIIaI V.., .. 1 

!Ne !rUe 1 

l-.Id rIIIIIr be wIIh aider ldcIa lMn 
1 

1 ....... lM! /IIIIIOdy ......... 
laI a Ilia 1130 .0 .0 atoO 1 II1II111,.., ... wIItI ludI IllY own ... ..... 

1140 Ils 0 1.0 1 -.Id rIIIIIr be witt! ~ Idca 
111 0 ail 0 1130 1 .ct wIIIIouI ~ III tNnk lMn will! ldcIa Illy _ • ...... 

1 .. 111 .......... ... 1270 1.0 ,.0 1 .... 111II1II. . ........... . ... 1,40 atlO at.O 
,.,0 ",0 ,»0 1 ...... CMtJn lCtianI CMr 

1 

1 Il l11li cMa' .. . 1,70 
1 .. .... 1,.0 1,.0 1330 1340 1.0 IIICI ower ...... ...... ....... 

11111 ___ or ..... .... _0 a,O .0 1 run ..., fnIm home ..... ... 
, .. 01 IllY body lWIIcII 01 1.0 1170 ,.0 .... ___ 1lI0II-- . ... 
1 ... nIgIIti._ ....... 1.0 1.0 '4' a 1 ecre.m 1 101 ...... .. .... _0 1140 _0 . . . 
11111Il0l .... ." _ lIIdI ...... ,uO 1430 1 .. 0 1 .. 8ICfWIM or ar.pltllnp 

III...,... ...................... _0 1270 .0 
1 .. do 0Ift8In ........... 1.0 1410 1470 1 ...... 1IIIl ncDody .... __ 
tIIIn mali ................ ... ...10 .................... _0 .0 13,0 
11111Il10 ....... or ___ ...... ,410 1410 1100 1 ...... CIDn.clalII 01 MIlly _0 _0 1340 ............................. 
l .... dIIIy .... ,.,0 lUO ,aO 1 ......... . ...... ...... .0 .0 1370 
1 ...... ..- .... ........... 1 .. 0 1.0 ,.0 
1 III Il1O lIIUCt'I ...... .... ,.,.0 1.0 1.0 1 CiIfI ...... will! IllY IIIIIIII •••• .0 .0 MIO 
1 ............... .. ...... .. ,.0 ,.,0 ,.0 1 ... off or cIiMn ..... .. ..... .. ,0 .0 MO 
1l1li 0l'Il 11gftC ........ ,.0 1 .. 0 ,.0 .... 0 ... 0 ... 0 ...... 1 .. .., .......... . .......... 
1 pIIyIIcaIIy MI8cII paapIa • ...... ,.0 ,e70 ,.0 

1....., ... tIIIn ..... liidI ....... .. 70 ....0 ... 0 
~ ....... wIIIIOUI au-n 1 ....., IIICIII tIIIn ..... liIdI cIurtng itIIdICII ..... .. 0 IS,O .0 
.~OI ........... 1.0 17,,0 171 0 .... , .. .............. .... .. .............. .. ...... '" 1710 ,nO ,740 
c ........... .. ... .. . 1710 1,.0 1770 1 ........................ .0 .. 0 .. 0 
d l'IoIIIIInI wtItI .,.. ........... ,,.0 1,.0 ,.0 ~I ..................... . ... .. 0 1170 .. 0 
• ...... 01_I11III ,., 0 ,.0 , .. 0 1 ...... IDr"" ....... ..... ..0 .0 .,0 

pIaIIIaIIII • ..... .. .0 .0 .. 0 , .. 0 ,.0 1.0 1 ......................... 
, ............ crMIPI •.. 

,.,. 0 ,.0 ,.0 
, ....... fnIm __ _ • 

.0 .0 .,.0 Il VOItIIIIng. lfwowIng .. .. 1Mn .................... 

" CIller CdIIcrIIIIl ,.0 ,.,0 ,.0 

11IOIW ...... lcIan' ........ .0 .0 mO 
l '** "" aIdn • 0IIIIr .... 01 , .. 0 , .. 0 ,.0 "" ....................... Ido .... _ ........ tNnk 

",0 mO 1710 ,.0 ,e70 ,.0 ..................... .... 
I .. be.....,......., ........ 

,.0 ..,0 .,0 I ... :r: ......... 
".0 mO ",0 I .. III'Y __ ............... ...... IIIIIIII .......... _ ..... -" ..... 

a •••••••• • 0 _0 .. 0 I .. ~ •.•••.••.••..•.••• 1770 mO ",0 ......... -.... ", My lIIOIIdI ......... cIIInga 
dIIIIIIr ........... ....... ... _0 _0 .0 ......., .................... .0 .,0 .0 

. , .. 
12 



Appendlx lD 

Appendix 10 - continued 

-_·~---,--~----------ïl--~--~--

1 enjoy lIItng wIIh Cllher people 

Never Somettmel OIIen 

or or or 

Nol lrue SomewtIaI Very lrue 

_0 
_0 

, .. rnyMII U mort ..-II or licldy 
lfIIn 1 _11y am.. . . 

1 11ft 1IJIPCiaI. . ........ . 

1 ...., or .. dl" language •••• 

.,0 
_0 
.. 0 
_0 
_0 

.. 0 

.,0 

.,0 

.,0 
neO 

.,b; =~~~~1I1igII1 .. 
-

1 IIIlnk Ibout lIIIIinO myMIl :. •• • 

, IIIk IDa mue".. .......... . . 
, .... __ .Iot ....... . 

1 MW • Ilot &emper ...... 

1 ..... III lIeIp oIIIers 

_0 
111,0 
lINO 

3'00 

I.m IDa 0DI1CeIIWd Ibout _"II _1 _,_ 0 
or cIIan • .• • .. 

, Mw lI'DubIe .... "11 :"1 0 

1 CUI c-... or llup lCfIooI • :". 0 
1 don'I llaw mucl! IIIIIVY ••• azz 0 

1 MI unfllppy. Md. or .."...... 115 0 

, MI lDuder INtI CIIher Idda 

1 ... lIcotIoI or Il'''01 otIIer 
lhIn far medlCal cond'llOftI • 

l "Y III .. leir III 0IIIerI .. 

1 .... goodjOke 

1 _ III !Ille lift tuy 

mO 

33,0 
u.0 
mO 
a.oO 

1 try III lIeIp CMIItr ptCIIIIt wtItn ,c:en............. . . MIO 

1 lItIp '""" geIIing inwoIwtd wIIh ...................... _0 
Iwwry.IDI........... _0 
1 btODIM CMrIy ........... leewIng 
___ 18111 __ 111 .......... 0 

1 bII.onIt CMfIf .......... 8IIIy 
'""" ..... 1 11ft claie 10 ..... .0 

neO 
Jlll20 
:111&0 

3ft 0 

.. 0 

1120 
asO 
:m0 
M'O 

IIMO 

M70 

.,0 

IDO 

.. 0 

13 

114 '0 111ft not .. lIIppy .. 01'* 
cIIIIdr.n. ... 

_0 
_0 
.0 
.0 
,,20 

,,50 
3,aO 

.,0 

.. 0 

1110 

1410 

1410 
.,0 
.. 0 

1110 

1 am .... 1y lIillractld, 
Mw dtfhc:uI1y ItICklng III 
IllY eclMty 

1 lIeV'I • poor 1PPIIIIe. 
am IlOt flufIIIIY 

t lIeV'I wIItIauI pI\yIiœI ca. 
lIICIdtnty tait Illy 

a IIgIIl. 

b ebIIIIy III _ Illy MnI 
or ...... 

C lItertng 

cl"'*-

• lIbIIIIy III lWIIIow 

,~. 

Il lIIItng on Illy aldn .. 

" lIINr (Cltlcrllll), ____ _ 

1 wany lhIt ....rtIIna lied .. ~ 
pan 10 .... 1 am c:iIet ID 

lamcr.My .. 

• wany • IDllbauI Illy tIteIIfI 

.... ~ -*"II Illy l\IIn ln 

...... or lIftIUPI 

, wany eIIauI dIIing .. 
wnIIIII lhIng 

• cennac ... frIIncta 

• fIctgM ......... . 

or or or 
NoIIruI SamtwItfII VIIY IIUI 

.0 

.,0 

.. 0 

1110 

1730 

mO 
mO 
.0 
.0 
.0 
.,0 
.. 0 

1110 

.0 
CIO 
_0 
_0 

.110 

.,.0 
4110 
.. 0 

lnII 

.0 

.0 

.0 

.0 

17,0 

17.0 

mO 
.0 
.. 0 
.0 
.0 
.0 
.0 

.0 

*" 0 
.0 
_0 
.100 

.,,0 

.,.0 

.,.0 

.. 0 

.. 0 

.. 0 

.0 

1720 

mO 

1110 

.,0 

.. 0 

.0 

.0 

.. 0 

.0 

.0 

.0 
_0 
.. 0 
.,,0 

.,.0 

.,,0 

_0 
.0 
.. 0 

_0 
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Appendix U 

Appen4i. lB: Selected items from OCHS follow-up study Youth 

Self-Report - (for aqes 17 to 20). 

79 'n th. '.st , ,"onths. h.v.,ou lied • lpell or .n.elt wh.n .11 01 • 
sudden JOu 1.1t I"ghtlntd .• n_!OUI or v.ry un •• sy ,n Sltuetlons 
whelllltOlt""" would /lOt M." .... ' 
'0 Y .. 

'0 No 
__ ~.~ GolOl1 

10 Th,nk of _ 0' rour ... t'" • ,n,cils ln th. '.st , ,"ont Ils 
M.rk ", .. " ,1 ,ou ,.'t .ny 0' the follow,n!l.ttlte .. "'. """IS 'Ou 
.. r. 'H''''g fr,vht.ned.nd "no" "'OU d,d not , .. , thlsw'y 

(.) W.,. ,ou sfIort of br .. th 0' dld 
JOu llevt troubl. utchlng rou' 
br.fth1 ..... .. ........... . 

(d) Did JOU' f,nVtr' or f"t t,nglt 1. • 

(.) DId JOU llevt t"IItlltsS or PI'"'" 
,ourdltst1 

(1) D,d 'ou , .. , 1I1t. 'ou _tr. 
cIIOlu"V or smotlter,nv' • . ... 

(II) D,d JOU f"' f.,nt' 

~) DId JOU f"'lIot or colet f ....... ' 

(k) D,d t'"nvs ,'oulld 'ou s .. '" 
Ullt •• ', ... ... ... 

(') Wer. JOu .'"Id .,ther thet JOU 
""9'1t d,. or tllet JOU "'.ht .et 
,n.cr."w.,' ................. . 

YII No 

nO -0 

"0 

"0 

/JO '·0 

ISO 

"0 

"0 

"0 

10 0 

" ln the litt ,"'ontIIs ..... rou hM J or "'Ote ..... ,. or InlCks "k. 
th .. clole totetlltr; for ... "' ..... Wlth," 1 J Wftk "rlOd' 

'0 Yts 

'0 No 

14 

12 SO"" PlOp" Il.v. phob' •• - th.t '1. ,,,ch • nrong fur of 
lOIIIeth,nll or som. S/tYltlOft tll.t th.y t'Y to .voed Il. evt" tllouVh 
tll.y know tll.r. Il no r •• ' d,ng.r 'n th. 'nt , ",ontlli. "'vt ,ou 
.vold" ,ny of tll. foilOWlng tll,nlll or S/tYltlOn.1 M'rk "ra" or 
"no" ln th. clrcl. to th. "vht 

(b) Tu"n," 0' brldVIS .. 

(d) 1""11 on .ny k,nd of ""b"c 
tr,n'DOrt't,on "h .,rp',nts. 
bulflor .'.v.tors .... .. ........ 

(.) Go'nll out of th. houlf .'on. 

(f) Il'"II,n • clOMd P'IC. .. 

(g) I.'ng ,!ont 

(II) Elt'ng ,n front of oth.r PlOP" 
(Mher peopl. 'ou know or ,n 
publIC) .... 

(,) SPI'k,ng ,n front of • sm." 
9roup of peopI. rou k_ ....... 

li' SPI,kl"ll to Il,,nlll'' or "'Mtlng 
ntWPtOpit ................... . 

(l) IIlng ," wlt.r. for IIIstlnct ,n , 
_'"'"'"II pool or lak. 

(m) Spldtrs. bug'. mlC •• sn,ltll. baU. 
b"d,oruU .. 

(n) I"nll n • ., ln, (other) Il.rm'es, 
.n,,".' or 1 d.nll.ro". .n''''I' 
thlt coulet not 9't to rou .. 

·0 

"0 

"0 

"0 

"0 

·0 

"0 

·0 

·0 

Il Hav. tlltr. bttn ~ ceMtCUtiwe ........... tilt Il'' , ...... 
wlltn ,ou ftlt 1Id. blYI. dtprtllld. or wh'" JOU Iost ,nt.,. .nd 
pIt.sur, ln th,"II tll't ,ou u.u.lI, urtd ,bout or .nJOYtCl' 

'0 Yes 

'0 No --... ~ GolO" 



Append1x U 

Appendix lE - continued 

•• Th,nk of mOle l w"h. ,n Ih, 1111 6 monllll. wh,n 'ou f,lt mort 17 D,d ,ou, fftltnlll' of udn,u 0' d,p'IU,on ,nl.rf.,. • lot w"h ,ou, 
IId .nd "prftNd M.rk "yes" ,f 'ou h.d Inr of th, follow,n9 hl. ,nd .ct,~,I," ,n the 11116 month" 
d'fflc:utt .... tth.tl'm' .nd "no" ,f you d'd no! 

"" No 'a "fi 
la No 

(.) "ou !ost ,OU"P",!'I' • D'A 010 
Il D,d 'ou, fftltn9' of udnfl' or d,pre,"on n.Ft .h., ,o"'.on, 

(b) "ou !ost we'9hl w'lhouI l'y,n9 cio,. 10 you d,'d' 
10 - .' much Il 2 pound. "" ua 000 _It 0' 10 pound, .ttogllhtr 'a VfI 

(c) YOII' .at,n9 ,ncrea,ed '0 mucn la No 
th.1 'ou 9l1n'd .. mueh Il 2 
pound,. we.1t fo, Mft,.1 wftk, ·'0 "0 or ID poundlillogethf, .. , . 19 HI'" 'ou hld 2 conllcul'''' Y"" 0' mo •• ,n you, hf. when ,ou 

f.1t d'"'flNd 0' IId "'os! dly,.",n ,f you f.11 okly 1O",",mll' 
(d) "ou had trouble fllhn9 IIIIIP 

n.y,n9 111"" Of w.It,n9 ull !OO "a .. 0 'a "" •• rly •• , •• 

"0 'DO 
la No .. Goro" 

(.) "ou _r, Il"ptn9 too mueh . 

(f) You felt tif" out ail thf l'III' . "0 110 90 Th,n" of IhOlt l , .... wh,n 'ou wtr. t •• hn9 ud .nd d.p,., .. d 
most d.ys. d'd you h.", Iny of th. fOIl_,"9 d,ffICIIII,1I dll"n9 

(Ill) vou tllltld Of mowH mOf' Ilow· 
!hlu,m •. fo, l conllCut'".W"'''0' mor.' Mllk "YI" or "no" ,n 

Iy thln Il nOfml1 fa, rou '10 '"0 Ih. ,,,cI. 10 !h. "9ht of 'lCh III"m,nl 

(h) "011 ".d to Dt lIIo",n9 III !h. "" No 
lIlII. - tllal Il. you COUld not I,t "a "0 ItIlllnd IIIC" up 1 net down (1) Vou hld lOti of cr"n9 ,p.lI, or 

cII.d •• "Iy "0 01 0 
(t) "ollr ,n",," ,n 'ou r norm'I "0 .. A OIU "'0 ICt,VltIft w.,. lot Iftl th.n u'u.1 (b) Vou f.tt !hl! hf. WII hOllllll' 

, 
I.t) Vou f.lt worthl .. ,. "nful or 

"0 10 0 
(e) Vou hld Iroubl. fll"n9 ,,1,," 

gu'lty • Il'y,ng 111"". 0' WIll. ,n9 ull too 
"0 "0 ."Ir 

(k) "ou hld a lot mOf. t,oullif con· 
~'O 110 "0 "0 Clntrat'ng IIl1n " nOfIll.1 for you (d) VOII wer. Il"Pln9 tOO much 

(1) 'l'our though" CI"" much nO 1"0 
(.) You t.lt t"ld 0111.11 th. t,,,,. "0 'DO 

I!owe, tllan ulUl1 • ~ ..... ~ 
(f) You tlltld 0' mo".d mor, 'Iowly 

"0 '10 (m) "ou mo",hl • lot abOUt cllilh - Ih.n "normll fo, ,ou 
.l!tItr rour own. _1OftI .11t 1 

"0 "0 Of d.llh ,n g.n"'1 .. (g) You h.d to b. ",0",n9 .11 th. 

"0 110 t,"" - Iltll" you cou Id nOI ,,1 Il,11 
'10 '·0 (n) "ou •• 11 hlt. you wlntld to d" . .nd Pletcl UII ,nd down 

(0) You 'elt 10 Iow you lhOughl of 
"0 10 0 (h) You, ,nllr.u ,n ,our "0,,,,.1 

"0 "a comm,n,ni lU'Cld • . ....... .CI,,,,t," Will JOI 1 .. 1 th.n UIUII 

(p, "ou.n.m"t" IU'Ctdt 1'0 110 (,) Vou f.tt worthl.II. "n'ul or gu,lI" "0 "0 

ln th. I.n , monthl. d.d you !fil • dDetO' or Olh •• "roflll,onii <Il "ou h,d 1 ID! mo •• 1I0\jbl. con 
"0 10 0 IS ,.ntrll'n9 th,n" no,m.1 fo, 'Ou 

.lJOut th. troubl. you Wtr. "''''"9 '"h"g lId 0' d.",.,,"' 

'0 Yft 
(k) You. tltoughts cam. muth ,Iow,' 1'0 110 th.n UIUII 0' Il.m.d m'"1d ull 

~O No (1) YOu IlIOughl 1 lot .bOul d •• th -
.'Ih., you OW". _10ft. "M'. 0' no "0 

16 Dtd JOU 1.11. III"'CIlIOn IIIOf' tll," once ,n Ih. 1111 6 mO,lIhl de.t" ,n g.n.rll 

btCIUII of tH"'" lId 01 d.",IIItcI' 
(m, YOu 1.1t "k. you "".""d to d •• 110 "0 

'0 VII 
01 (n) "011 f.11 10 low ,011 thou911t 1'0 "0 '0 No COfI'Im,n,ni IUtCtCM 

...... 
... 

15 
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1 
UPDD%Z 2 

~able &2.1: Criteria .n4 it ... u •• 4 to •••• ur. "la4ju.taent 
iD th. ont.rio Child .ealth stUd! 

Baotion.l or 
.ehavioral Probl .. 

Conduct Disorder 
requires one or 
bath of criteria 
A and B to be 
fulfilled 

Hyperactivity 
requires all of 
criteria A, B 
and C ta be 
be rulfilled 

A: physical violence against persons or 
property as part of a persistent 
pattern: 
(cruel to animals; cruelty, bul
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
dreni vandalism; sets fires.) 

B: severe violation of social norms: 
(diaobedient at school; truancy, 
skips school; threatens people; 
lying or cheating; steals at home; 
steals outside the home; runs away 
froID home.) 

A: inattention: 
(can't concentrate, can't pay at
tention for long; distractible, 
has trouble sticking ta any 
activity. 

B: impulsivity: 
(impulsive or acts without think
ing; has difficulty awaiting turn 
in qame or group.) 

C: hyperactivity: 

1 

Ccan't sit still, restless, or 
hyperactive; fidqets.) 



{ 

AppencUx 2 

~&bl. a2.1 - continua4 

"otion.l or 
•• havioral Probl .. 

Neurosis requires 
any of criteria 
A, B or C to be 
fulfilled 

Somatization 
requires 
bath of 
criteria A 
and B to be 
fulfilled 

A: dysphorie mood: 
(has trouble enjoying him/herselfi 
not as happy as other childreni 
unhappy, sad, or depressed; cries a 
lot; talks about killing selfi 
deliberately harms self or attempts 
suicide. ) 

B: compulsive, obsessive behavior: 
can't get his/her mind off certain 
thoughts, obsessions; feels he/she 
has to be perfecti repeats certain 
acts over and over, compulsions; 
too concerned with neatness or 
cleanliness. ) 

C: strong feelings of tension: 
(nervous, high strung or tense; 
fearful or anxious; worrying.) 

A: distressing recurrent symptoms 
witbout evident physical cause: 
(constipated, doesn't move bavels; 
feels dizzYi physical problems 
witbout known medical cause includ
ing: aches or pains, headacbes, 
nausea, problems with eyes, rashes 
or other skin problems, stomach
aches or cramps, vomiting.) 

B: perception of self as generally 
sick, usually unwell: 

2 

sees hia/berself as more unwell or 
sickly than really ia; vorries a 
lot about health; feels his/ber 
health should be better. 
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&ppeDdix 3&: Selected items from Necs Parental 

Ouestionnaire - parent or quardian's report of communication 

disorders and other chronic disorders. 
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Appendix 3D 

AppeDdia 3D: Items fram Bristol Social Adjustment Guide 

Completed by Teachers - NeDS (ages 7 and 11)_ 

LIST OF ITEMS 

U 
UnforthcomiDlncu: a Jact of coll8dcacc wilh 
peoplc .ad with fl'elb lhi"l or DCW lituatioa.; 
ftacls .n .uc:h .. ,l'CaC Ib'aia. J-I J are Che Icu 
severe; 12·17 lhe more ICvcre. 

1. Ch.rl ouly when Iloue .... llh lcacher 
2. Bunts iuro ICan (wh,fI co~c'td) 
3. Ncycr ollen but plcased if .*cd (IItlp'''' 

t.) .. 
4. Submissive (t.ltes Icss waDtcd pOlltloD-a 

ba Il tctchcr) 
5. Tao limid 10 be Dlu,hry 
6. Lies trom timidity 
7. Litcs Iympalhy bul rcluctaDt 10 aU. 
•. Never brin .. lIowcrs, ,ifll, .Jlhou,b clau 

malCI oflen do 
9. Ncver brin .. object. bc h.1 found, draw· 

inll, modc", etc. 10 Ibo.... lcacher IhouJh 
claumltc. oflcn do 

10. Aaoc:iltcl only with oac olbcr child and 
mos,Jy i,nores Ihe re'l 

Il W.ill to be noticcd bcfore 1NCIin, 
12. Never mates .ay fini approacb (ItIlle. 

i", 10 ,.) 
U. Tao Ihy 10 allt (fo, htlp) 
14. Gels nervou •• blushel. cries wbea ques· 

tioned 
1 S. Shriaka trom actlYC play 
16. Mumbla Ihyly, awkwardly (wh'fI 6,tt',I.) 
J7. Sa,. very littlc, Cln't Jet • ward out of 

barn 

(ND, '" ord" of .. ,ri" t:retp' ,,,., 11-17 
",,,,,,,, litt ",OH prtHftIIlncM 'tImI) 

D 
DcpreaioD: iD ill uplelt fOnDI (lof) ...... Dd 
do ..... of caeqy; ,-1 arc lrritability; coDtlnU· 
OUi depreuiOI and DCuro-phyaic:a1 ahaaation 
are IbOWD iD alClDdiD, .... of _ri'Y from 
'·20. 

1. Somctimcl eaaer, sometima doua't bothcr 
( IllUtHrI"" 

2. DepeDdI on ho. he f .... (ui',., ""~) 
J. Varia very Doticeabl, from da, to day 

(,nNII,,", c'.".wori) 
4. SoIDItimcI alen, IOmctimee IctbarJic 

(1fI"IU) 
5. Somctimellacb iDterest (Ire, IItIM,,) 
6. Varia ,read, (pnIÜI.ltCt III ........ 

wori) 

10 

HA 
U 

U 

U 
U 

U (youn,cr) 

O,U 

D, HA/K 
D.U 

o (older) 

D 
M 

N 

7. Impatlcnt, loses temper witb job 
•. Flacs iDto 1 tempcr if provoltcd 
9. CaD .... ork aloDc but has no cne..,. 

10. Lacks phYIIc:al cnerlY (",dIt ... l wo,') 
Il. Ha. ao life ln hlm (1" cl......,.,,,,) 
12. Apalhcllc ('juil 1111') (atltll,itft",u) 
13. SlumpI,loll •• bout 
14. Shulfles bltlessly 
IS. Too apathcllC 10 bolhcr (AIl 'fi' htlp} 
16. OUU, Ia.tlcts (t,II) 
17. AI ..... ys Ilulliab,lclhlralC ( .... ',) 
18. Frequcntly waDder. olf aloue 
19. Thlck, mumblin.,IDludlblc (.r-KII) 
2e. Mlserablc, dcpressed ('under lbc weatber'). 

seldom lmilCi 

'D' Items arc nonnaUy touad to a""'~"DY 
thc HA/XA Iyndrome, capeciaUy in itl more 
severe lta.es, 10 tbat sin.le 'D''' .rc DOt pwa 
ln altcrnativc HA/KA interprclltion. They 
probably Iruly represent al clemcDI of clcprel' 
live cahausllon. Wherc bowever 'D' ilelDl 
lpec:iftcd as 'HA' alternatives .ppear .... itb a 
numbcr of 'HA' Iteml. but no otbcr 'D', tbey 
CID bc re'lrdcd a. 'HA'. 

W 
Witbctrawal: the cbild acll up dcf,.. ...... 
human cootac:l aad apinlt beiat lowd. 

1. Absolutcly never 'l'CCII 
2. Docs Dot answcr (wh,,, ".tltl) 
,. M.ke. ao fnendly or ca,er reaponac 
4. Avoid. IIlkin, (dillllt, decp) 
S. Drcamy Ind dlltracted niYeI in another 

world) 
6. Oiltant Iid uaiDteNltcd ("..,..111 wor"} 
7. Dreamy, ullntcmted (".'" ,a",u) 
•. Diltant, shual "tben 
9. Kccps clar of adulll CftD when bart or 

WfOD'cd 
10. Quitc cul olf from people ('you can't .. t 

near bim u • penon') 
Il. UDrClponlive ('doesn't sccm to _ yo .. ' 
Il. Incoherent ramblln. challe!' 
13. Utc. IUlPlCiolD animal 

.XA 
Anie.., or u.nœrtaiDty abolit adult intcrest 
Iid dectiol. . 

1-6 M.til, IW'C of .cœptancc Ind noUce. 
7·10 Sccti.q aatention and over-dcmandll' 

of alection. 
11-16 Great Im"cly for Icccptaicc. 
1 Very anllious to do jobs 



( 
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2. OYcr CII,er 10 .rul 
3. OYer lalltalivc (lin:. wilh CODIIaDI cUller) 
4. Very anluau.lo brin, ftowcn, .ifl. 
5. Very oflen briD,' objecll be ha. fouad, 

drawiD,', modell, etc., 10 Ihaw IClchcr 
6. OVC,· fr.endly 
7. Tallll caccuivcly to lClcber aboui own 

doin,., family or poueaioal 
1. Sidlcs up 10 or han,. rouad tcacher 
9. Alway. findin. excuses for cnll.iq 

Icacher 
,o. CoDstaDlly accds peUy correclion 
1. Crayc. for sympalhy (cornes unneeelSlrily 

wilh minor scralchcl, bumps, elc., com
plains of bein. hun by olhen) 

12. Trics la monopolise .eacher 
3. Tclll faDIa.llc yara. 

'4. Wanls adull iDlcrua but cannaI pul hlm
self lorward 

S. Tradc. on Iympathy or intcrell 
6. Pul OUi if hc ClD'l,Cl a"cnlion 

HA 
iO.lilily la aduill. 

1... A mild ... jecliD, attilude ebicb ma, be 
iacipienl hollilily or merely dcpreuioD. 

,5·9 HOlmc rejcclia. moods alraraalÏD, wilb 
anlie.y for acœplaDec. 

10-17 Active hOllilily abowia. iaaelf iD ud
.ocial behaviour. 

11·24 A more thoraqb.oia., llDCoDlrol1ed 
habllual hOllilily (veraia. OD atre .. 
K). 

1. Varies with maod ("biIl" et elau /06" 
2. Elltr excepl whm in oac of bis mooda 

(elllWtrln, qlltlf/oruJ 
3. Depend. on his mood (p~rmttnct "t 

"" ln,,," worA) 
4. Inclincd ta be moody 
S. Offcn exccpl wbea in a bld mood (1",,1,.. 

t.) 
6. Somclimc. very lorward. somclima lUit, 

(.lIn, "tlp} 
7. Somclimel aacr, IOmcli... clefinilel, 

.. oicla ("'~""') 
1. Caa bc lurly or lUpicloua (~qo,.., 10 

I"ttlll,' 
9. Somchmel frieadly, IOmclÏrnn iD a lied 

moocl 
10. Vcry variable (ICCma al timello do badly 

oa purpolC) (".".rt/ al """""" wori, 
Il. DamaI' to penonal propel'lJ (Cira. 

lradcanan'• WD" occupicd hoUICI or pro 
cleDI. leacher'. or wortmea'i .. In ..... 
elc.) 

12. au Jan,uap: vulpr 1I0riel. rb,... 
drawiDp 

13. Suapic:ioUi (01 ahe defeuift) 
1 ... Il_Dlfat _.ria, and aprellÎon at 

limes 
IS. BecOIllCl aDIa,oDiatic (~«t 01 eorP«tlollJ 
16. Somelimea a ftueat Iiar 
11. Ha. Itolea InClIll1, ...... ftlued objecta

GICle or .... 
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UiDi' older 
N. f 
U. D;l older 
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Append1x 3D 

.1. Beln a ,rudlC. always Rprdl puai.blDCDl 
a. uDfair. 

19. Ha. a wild bOltile look: looks from ua_ 
brows 

20. Very lI&u,hty, dilicult 10 discipline 
21. Allrcuivc defiancc (scrcam.. Ibm .. , 

violeDcc) 
22. Auociale. mOllly wilh UDsellled types 
23. Ha. ItOIeD money. Iwccll, valucd objcctt

frequeDtly 
24. Obsceae behaylour 

XC 
AlWety for approYaI of aad acceplaaœ .., 
olher children. sometilDes 10 che eJllaDt 0' 
beina Icd iato miscbief. AU item ... Dt eqaaUy. 
1. Play. the bero (wh,,. eo",c,~d, 
2. Can'I remt playia, to Ibe crowd 
3. IDcliacd to foolaraund t"",.,IJ 
4. Over brave (takel unaeec_" riait.) 
5. Oyer-auioUl 10 bc ia wilh the pn. (kia 

to curry fnour, toadiel. a.ily 1ecI) 
6. Llkc. 10 be the cealre of llleIltioD 
7. Plays oDly or maiDly wilb olcler cbildrea 
•• Strikes brave attiludCI bUl flUlU 
9. Bra •• 10 other children 

10. Show. olf (pullially face .. mimics. cio"" 
Il. Mis' !haves when teacher il out of lbe 

room 
12. Spiwisb drea. hainlYIc (6011'. Overd .. 

dRII. make up ,,,,11' 
13. Dama .. ID pubUc property, elc. (of ICb~ 

fcaen. _occupicd boUla) 
14. Foolilh pranu whea witb a laD. 
15. Followcr ia mischief 

(AIII'~"., rai ~fU""" 

K 
An attilude of WICODcerD for adult approft! 
and a 'wriliDi "Ir of adalla; iD ita In'Cft fOnDI 
il amOUD" to a 10. of hlUlllD f.lial ud 
monl impeinneaL 1-' Lact of • claire 10 p ..... uaco ..... 

aboUI heiD, iD ,ood boota of adaill. 
5-9 in olcler childreD may mercI, iDdic:a1l 

a certain 'iDdepeadeac:e'. 
10-... Lact of fello. feeliq ucllD",.1 ... 

PUDClÎOD iD miDor .... t .... 
16-17 Repnla adul .. u ..rrieDdl, oatalden. 
17-21 Serioue lou of fccliD. aad _rai 

impainDeaL 

1. Wn'I bolber to lara 
2. Onl, worlta _ha watcbed or compellad 

(elllUWori, 
3. Onl, worb wIIcD watcbed or -,.w 

("..,."., wori, 
4. NOl Iby bUI IIDCODCIImad (.....,."". 

q .. ~"loru, 
5. NOl sby bul aner coma for .. ., 

willin.I, 
6. Ha. 10 wilh ID yoluaIeer (111,,1,., '" 

7. VacoDceracd about apprcml or .. 
appnMl 
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Appendix 3D - continued 
1. Miaimilel coatactl (w,th "IIC"") but 001 

backward w'lb other ch.ldreD 
t. Avoub tcacher but talkl to other cbildrcn 

10. Copies from others 
Il. Takes boots from oth.!'I' deskl "'Ithout 

pcrmip'::JD 
12. Sellilb, IChemiDI, a IPOal IpOrt 
U. CunDlDl, dilhoaCil (,Nl,vidllal ,lImtl) 
14. Bad IportlMla (plays for hlmlelf oaly, 

cbuts. foull) 
IS. CaDDOt look )'OU ia the face 
16. Not opca or frieDdly, 'letms to br watch· 

iDI you ta let if you know'. 
17. Caa aever kecp a fnead 10DI (tries to pal 

up ""th Dewcomers) 
18. UDtrustworthy (clau ;obl) 
19. Treata lealeDce as wcakDeu 
20. Plausible, Ily; ",iIl abuse trust, bard 10 

catch 
21. HabituaI Il.et liar, has DO e:ompunclIon 

about lyiDl 

He 
HOllility to other ebildreD, frOID jealoUi rivalry 
ID the lower Dumben (1-'), tG CIUDIty aad lac:k 
of bumaa feehDI (aaaloloUi co K) iD the 
hiaber. 

1. Disturbs others' pmes; tealCs, l&tcl 
frilhtcDlD1 

2. SomctÏIDel U'I)' to those oullide OWD sct 
3. Hurts by pulhiDI about, bittiDl 
4. Squabblea. makel IDsultiDlremarks 
S. Telll laie .. underbr~d (tries ta .et olhen 

iDlo trouble) 
6. Spoils or hidel other childreD'1 thiqs 
7. MOllly oa bad lennl w.th otbers 
1. Splleful to wuker e:haldrcD 
t. Disliked, ahunacd (by otM, childrell) 

10. Fllhll vie:lously (bites, kick.. acralchn. 
UICI daqeroUi objects a. wapoas) 

R 
llesUellaeJI: IID iDability to pcneYere, CODCeD
lr8te or relect aad a likiD. for al)' momeat
IO-momeDt satilfactioa-4he avoidaDce-ra
poale to 10al-l"r04illj auiIty or, iD aa olber
wiae Dormal cbild, a cany-Gftr froID .. dier 
ùuccurity. 

1. Gela very dirty duria. day 
2. StarlI off othen iD ICrIppÏD. aac! roaah 

pllY 
3. Gi_ up calily (rrUIIllurl) 
4. la too restlea (iNlMd".1 ,.",u) 
5. Carcleu, uotidy; oftea 10.1 or foracls 

boots,pea 
6. Rou.h aad rcldy, s~apclash (mil,.",,:) 
7. Feekleu, ICIlterbraia (cltWrOOm lob,) 
•. Too restleu ever to work II0De 
t. CaDDot aueDd or CODc:eatrate for IODI 
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10 Docs Dol kDOW whal to do wilh hunselt. 
can never lIiek al snylh.nl 10DI 

Il. Too reilleu to remembc.r for 10DI (,I«t 
01 correct,on) 

M 
M.sccllaDeoul Iymploms of emotional leDlioD, 
SlralD or dlSturbaDCC. 

loS Immalunty. 
6·7 H'ah fcan. 

8·)0 TruaDC:y and unpunctual1ty. 

1. Plays chdd.sh aamc. fl>1 hi. ale 
2. Ealcr to play but loon 10ICs iniercsi 
3. Babylsh (mlspronounces sample word.) 

(,pttch) 
... Too Immalure 10 becd (COI reclioD) 
S Plays oDly or maiDly Wllh youDler duldreD 
6. Tlm.d, poor sp'rlled, caD'1 ICI h.maelf '0 
7. GelS bullied 
8. Has truaDled ODce or tw.ec, oflen; .... 

pccted of truaDcy 
D, HA. XC 9. OflcD late 

10. Ha. cUllelSOD' 
Il. Destrucllve, deface. wilb acubbliDI 
12. On Ihe (nDle, IOmewhll of an outllder 

MN 
M.sccUlnCOUI Dervoui .ymploms. Their 
lrav.ty may depeDd on lbe ch.ld'I ale; they 
may slso be the Iftermath of earher dlllur
baacc. 

1. Slultcra, baIl l, caD't ICI the ward. out 
2. Jumbled (Spe«"J 
3. Bhnkin. (Eye,) 
... UDwiUed tw.tcha, jerk.; makel simlCII 

movcmeats with Mnds 
S. Bites aill badly 
6 lumpy 
7. Sucks fiDFr (over 10 ycan) 

(110 Drd" of "verity) 

E 
EDvironmeDtal or olher disadvaollac 
Frcqucntly Ibleat for day or half dly 
Has hlld lonl absencc. 
Pareat condones absences, malinlcrinl. ele. 
SlaYI Iny to hclp pareDI 
Sera"y, ftry dirt)' 
Looks very uadcrfed 
Not 10 IUractive a. mOlt 
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Appendix 3D - continued 

B 
DIck WI rdneu. 
Poor for lac (RNdill,) 
Caaaol rad 
po.,r for Ile (A,ith"."ie) 
Comple.ely iacompclcDI (A,ith""tk) 
Oeil chalCd, foolcd 
JUIl IIUpicl (tlllll ;obl) 

S 
Sc.UlI dcvelopmenl Barly; very kHa OD 

OpposIte lU 
Dcllycd 
AbDormal ICDCIcDcJ 

PS 
Ailmcal pouibly plycbo-lOmalic or aura .. '" 
by llraia. 
Poor bRllhinl, chcllY, allluDatic. ...ur 

pullcd 
Frcqucnl colds, tODUUIis,. calanh 

13 

RunDiD. DO" 
M outh brcalbcr 
RuaDÎD •• ùalectecl lUI 
Skia troubla. IOIU 

Append1x 3D 

ComplaiDl of tummy aches, fccliDl iII or .iek 
Il someÛIDCI aict 
Hcadacba 
Bad tural, ,OCI very pale, 811 
NOie bllCdiq 
Sore, Nd cya 
Very mld haDdl 
$quiat. bulpD, e)'CI 
Ol.t,. bad co-ordilitioD 
CoDtorted fCltum (face lCI'etNd up OD .. e 

lide. eyci half cloled, etc.) 
Hol. limb or body iD URlilural poli .... 

Phvlical dcfect. 
Bad eJCIill1i 
Poor hcariD. 
DilDiDatift 
Very fat 

PD 

Hu SOlDe IbDOJ'llllI r_ 
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Appea4ix lB: Items from Malaise Inventory - NCDS (age 23) 

• 

a1abUle iDveDtory 

"1 .. DOV 101nl to .ak you aOlDe questions about your OVil heelth • 
S1apl, .naver 'ES or NO to the •• queaUon .... 

J. Do fOU onen have bad-achc? Va No 
2. Do ,ou reel tircd mol' allhe lime? "a No 
S, Do JOU olacn l'cel milcrablc or depreaed' "a No 
4. Do JOU oncn have bad head.cha ~ "CI No 
5, Do JOU oIaen .. wonied abnut "ain,,? l'es No 
1. Do you usuall, haw pal dilieu"y in rallin, aclHp or .. ,in, uleep? "n No 
7. Do JOU uaually walle unnecruaril)' early in Ihc mominl? l'a No 
l, Do JOU wear youl'ltlr oua .'ftIT)·in, about )'OUr health? Yft No 
1. Do JOU oraen Ifl inlO a .iole'nt nie? "'a No 

10, Do pmple oraen anMy and irrita If ynu?' Vn No 
Il. lIa,'e' you al li ........ a awilchin, or ahr r.tf. hf'ad or 

Ihoulden? Vn Nn 
.2. lJo you onen luddenly become Itarf'd for nn ,nod rea~n? l'a No 
." 1ve)"OU ICa'" 10 lM: alone when thnc a", nn fricnds nfar )'ou? "n .... 0 

14, Are)'OU casily uptel or irrilaaed? l'n No 
15, Are JOU l'riahtened orpin, oulalone or nCm~ainl JM'oplc? "~ No 
16. Are JOU CGftI .... dy.eyed up and jiuery ? "C! No 
17. Do JOU .ulFcr &am indipsûon? \' n No 
.1. Do JOU GI&cD lUft'u (rom .. upltl'Iomach? Va No 
Il. l, JOUr appetire poorP \'a No 
10. Dan ftII')' linle 'hine pt on )"Our ne'~ and wt'ar )'Ou nul? \' a No 
21. 0.. )'OUr hart orien race lile mad? Va No 
22. Do JOU oIacn haw bad pains in your f')'n? \'a No 

-U. Are JOU lroubled wilh rheumalism or 'ibrnaiIÏl? ,\'a No 
2f. ' HaYe yeu ever Md a IICI'YDUI brtùda.'ft ~ Ya No 

• Fibrositis is muscular aches and pains. 

14 



( 

APPINDIX 4: PATTIRH VARIABLES 

USID IN HeDS 

( 
'" 



AppeDdix t 

APPBNDIZ 4 

In the NCDS sample, information regarding health 

status and other key determinants was available at ages 

11 and 16 as weIl 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. 

B.a1th status: For health status, four combinat ions or 

patterns of change existe 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 

1 
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'l'ABLI A4. 11 possible patterns or b.altb status at 
ag •• 11 and l' - IICDS 

Ag. l' 

Absent (0) Present ( 1) lIissing (9' 

Aqe 11 

Absent (0) 000 001 009 

Present (1) 010 011 019 

Missinq (9) 090 091 099 

TABLI A4.2: Realth atatus patterns: co .. unication 
disorders at ag •• 11 and l' (nuab.r and p.rcentaqe) 

- IICDS 

Age 11 

Absent 

Present 

Missing 

Ab •• nt 
Il (%, 

3826 (34.57) 

170 (1.54) 

1020 (9.22) 

2 

Aqe l' 

Pres.nt 
Il (%, 

Missinq 
If (%, 

236 (2.13) 3409 (30.81) 

42 (0.38) 220 (1.99) 

48 (0.43) 2095 (18.93) 
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'l'AlLI: A4. 3 : •• a1th status patterns: other chronic 
disorders at aqe. 11 aDd 16 (nuaber. and perceDt.q •• , -

BCDS 

Aq. l' 

Ab.ent Pre •• Dt Mi •• iDq 
H (%, B (%, H (%) 

Ag. 11 

Absent 4026 (35.23) 336 (2.94) 3359 (29.40) 

Present 94 (0.82) 58 (0.51) 154 (1.35) 

Missinq 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 reflectinq a resolvinq condition (the 

d~sorder was present at age 11 but was no lonqer 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). 

SocioecoDoaic status: 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, usinq 

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 qrouped into 5, those 

appearinq in Table 3.23 plus a reference cateJory of no 

chanqe. 

3 



Ki •• iDg valu •• : 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 aIl 

possible patterns, including missing values, be 

determined. For health status variables, there were 16 

possible combinat ions of values as may be seen by 

examininq Tables A4.4 (excluding those combinat ions 

corresponding to missing 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 he either 1, or o. Based on the frequencies, 

40% of cases would have 1 and 60% would have o. Thus 10 

of the cases (40% of 25) with missing values were 

randomly assigned a 1 and the remainder a o. Random 

assiqnment to replace missing values were computer 

generated. The variables with imputed values 

were then used in logistic regression models. 

4 
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TABLB &4.4: po.sibl. patterns of dicbotoaou. variabl •• 
at age. 7, 11, and l' - HCUS 

Age l' 

Abs.nt (0) pre.ent (1) lIiaainCl (9) 

Age 7 

Absent (0) 

Present (1) 

Age 11 

Absent (0) 

Present (1) 

Missinq (9) 

Absent (0) 

Present (1) 

Missinq (9) 

5 

000 

010 

090 

100 

110 

190 

001 009 

011 019 

091 099 

101 109 

111 119 

191 199 
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APPBNDIX 5 

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 AS.l. 

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 specifie odds ratios permit an 

examination of effect modification. 

Several Jf the strata specifie 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 

specifie 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 

examininq the results. 

The only interaction term that entered the logistic 

1 
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, 
.t TABLB A5.1: B.a1th status re1ated to .a1a~just.ent adjusted 

for potentially eonfoundinq varia~l.s (summary odds ratios, 
strata specifie odds ratios, and 95% confidence interva1s) -

OCHS, 1983 

Varia~l. Communication Disord.rs 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) 

Overcr-owded 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 - ~. 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 - 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) 
limi tations 

yes 2.0 (0.5 - 7.4)* 0.5 (0.2 - 1. 3) 
no 3.3 (1.8 - 5.9) 1.9 (1. 3 - 2.8) 

-
2 
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TABLE A5.1 - continu.4 

Variable co"uDicatioD Disor4ers 
va. B.althy 

Alcohol abuse 3.3 (2.0 - 5.5) 
yes 2.3 (0.6 - 8.6) * 
no 3.6 (2.1 - 6.4) 

MaternaI emotional 3.4 (2.1 - 5.6) 
disorder 
yes 6.0 (2.5 - 14.5) * 
no 2.5 (1. 3 - 4.8) 

Paternal emotional 3.5 (2.1 - 6.0) 
disorder 
yes 2.8 (0.7 - 10.7)* 
no 3.7 (2.0 - 6.9) 

Heal th problem 3.5 (2.2 -5.7) 
of mother 
yes 2.4 (0.8 - 7.1) * 
no 4.0 (2.2 - 7.1) 

Heal th problem 3.1 (1.8 - 5.3) 
of father 
yes 2.0 (0.7 - 5.7)* 
no 3.9 (2.0 - 7.5) 

Family dysfunction 3.4 (2.1 - 5.5) 
yes 1.2 (0.3 - 5.0)* 
no 4.3 (2.5 7.5) 

Parental separation 3.4 (2.0 - 5.8) 
yes 2.7 (0.2 - 31.8)* 
no 3.5 (2.0 - 6.1) 

Spou se abuse 3.0 (1. 7 - 5.3) 
yes ** 
no 3.3 (1.8 - 6.0) 

• expected counts less then 5 in et lust 251 of cells 
•• OR not computed - zero cell 
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Cbronic vs. 
H.altby 

1.7 (1. 3 - 2.4) 
0.6 (0.2 - 2.0) * 
2.0 (1.4 - 2.8) 

1.7 (1.2 - 2.3) 

1.3 (0.7 - 2.4) 
1.8 (1.2 - 2.7) 

1.7 (1.1 - 2.4) 

1.8 (0.5 -6.3) * 
1.6 (1.1 -2.4) 

1.6 (1. 2 - 2.3) 

2.5 (1. 4 - 4.5) 
1.3 (0.9 - 2.0) 

1.6 (1.1 - 2.4) 

1.2 (0.5 - 2.6) 
1.8 (1.2 - 2.8) 

1.8 (1. 3 - 2.5) 
1.6 (0.7 - 3.8) 
1.8 (1. 3 2.6) 

1.7 (1. 2 - 2.4) 
1.2 (0.2 - 6.2)* 
1.7 (1.2 - 2.5) 

1.5 (1. 0 -2.3) 
1.1 (0.1 - 11. 3) * 
1.5 (1.0 - 2.3) 
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reqression model comparinq the prevalence of 

maladjustment in the communication disordered children 

with that of the heaithy was between communication 

disorders and maternaI 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

specifie 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 noc have an emotional disorder. 

Similarly, in the loqistic reqression model 

includinq children with chronic physical disorders, there 

was a siqnificant interaction between chronic physical 

disorders and functional limitations. The strata

specifie odds ratio for childr~n 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 fUllctional limitations. 

4 
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AppendIX 6 

TABLE A6.1: Logiatic regrea.ion vitb interaction teras 
relatinq aaladjuat.ent to bealth atatus (e.ti.ate of 
coefficient and standar4 error [SB]) vith no iaputed values -

Variable 

Health 
status 

Age 

Functional 

OCRS, 1983 

communication Disor4ers 
vs. Re.ltby 

aegression 
Coefficient 

(SE) 

0.91 
(O. 39) 

0.08 
(0.02 ) 

1.04 
limitations (0.33) 

Emotional 0.19 
disorder (0.20 ) 
of mother 

Annual -0.05 
incorne (0.03 ) 

Marital 0.06 
discord (0.02 ) 

HS*EDMa 0.66 
(0.67 ) 

HS*FJ .. b # 

Intercept -3.19 
(0.43) 

otber Cbronic Disorders 
vs. Realthy 

Regression 
Coefficient 

(SB) 

0.51 
(0.22) 

0.08 
(0.02) 

1.20 
(0.35) 

1 

-0.05 
(0.03) 

0.05 
(0.02) 

# 

-1. 30 
(0.57) 

-3.03 
(0.40) 

* This variable ~r Interaction term dld not enter the model for thlS group. 

"his is the intoraction term for Health status and Emotlonal dlsorder of mother. 

b'hiS is the interaction term for He.lth status and functl0nal lImitatIons. 

Lo; likelihood=-575.29 for communIcation disorders; for other chronlc dlsorders LOi 

likelihood=-641.60. 
Goodness of fit Chl·square=1.58, d.f.=2, p=O.46 for communication dlsorders; for other 
chronic disorders goodness of fit chl-square=2.19, d.f.=2, p=O.34. 
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APPSNDIX 7: STRATIPIBD ANALYSIS 

NCDS (AGE 7) 
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Appendix 1 

APPBNDIX 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 st rata specifie 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. 
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Appeaulix 7 

Tabl. &7.1: •• 1.tioD.hip b.t ••• n h •• ltb .t.tU •• nd t •• cb.r.' 
•••••••• Dt of .. l.dju.ta.nt .dju.t.d for pot.nti.lly 
confounding vari.bl.. Caua.ary and atrat •• p.cific pr.val.ne. 

odds ratio. and 95% confid.nc. int.rvals) - BCDS, .g. 7 

Vari.bl. 
.nd Strata 

co .. unic.tion Disord.r 
va. H •• ltby 

D •• ogr.pbie factor. 

Gender 
male 
female 

SOCio.coDomic statua 

Social class 
1 

II 
III 

Bo.. .nvirona.nt 

Housinq problems 
yes 
no 

Financial problems 
yes 
no 

Mental illness 
present 
absent 

Divorce, separation 
yes 
no 

Father deceased 
yes 
no 

2.11 (1.62, 2.75) 
1.86 (1.32, 2.62) 
2.72 (1.73, 4.26) 

2.11 (1.61, 2.77) 
0.91 (0.33, 2.52) 
2.07 (1. 39, 3.09) 
2.64 ( 1. 72, 4.07 ) 

2.22 (1.69, 2.92) 
1.69 (0.76, 3.77)* 
2.32 (1.73, 3.13) 

2.05 (1. 53, 2.75) 
1.82 (0.87, 3.79)* 
2.11 (1.52, 2.92) 

2. 15 ( 1. 62, 2.85) 
1.90 (0.56, 6.39)* 
2.17 (1.61, 2.92) 

2.23 (1.70, 2.94) 
2.58 (0.80,8.34)* 
2.21 (1.66, 2.95) 

2.21 (1.69, 2.90) 
11.29 (0.97, 131.6)* 
2.16 (1.63, 2.86) 

2 

Chronic Di.ord.r 
vs •••• ltby 

1.33 (1.08,1.63) 
1.38 (1.08,1.78) 
1.22 (0.8S, 1.75) 

1.04 (0.20, 5.42) 
1.63 (1.04, 2.57) 
1.11 (0.81, 1.53) 
1.53 (1.09, 2. 15) 

1.37 (1.11, 1.70) 
1.91 (1.00,3.63) 
1.32 (1.06, 1.65) 

1.29 (1.03,1.61) 
1.74 (1.01, 2.99) 
1.21 (0.95, 1.56) 

1.31 (1.06,1.63) 
1.22 (0.39, 3.85) 
1.32 (1.05, 1.64) 

1.41 (1.14, 1.73) 
2.41 (0.96, 6.09) 
1.37 (1.10, 1.70) 

1.35 (1.09, 1.66) 
0.81 (0.09,6.98)* 

1.35 (1.10, 1.67) 



Appeadix l 

Table A7.1 - continued 

Variable co .. unication Disorder Cbronic Disorder 
and strata vs. a •• lthy vs. H.althy 

Mother deceased 2.24 (1.71, 2.93) 1.33 (1.08, 1.64 ) 
yes 8.20 (0.44, 152.22)* ** 
no 2.21 (1. 68, 2.92) 1.33 (1.08, 1.64) 

Domestic tension 2.19 (1. 63, 2.94) 1.37 (1.10, 1.71) 
present 3.47 (1. 38, 8.73)* 1.41 (0.81, 3.27) 
absent 2.06 (1. 49, 2.84) 1.35 (1.06, 1.70) 

Alcoholism 2.02 (1.49, 2.74) 1.35 (1.08, 1.69) 
present 8.71 (1.47, 51.49)* 13.06 (1.28, 133.38)* 
absent 1.91 (1. 39, 2.63) 1.31 (1.04, 1.65) 

-expected counts less then 5 in et lelst 251 of cells. 
--POR not computed • zero cell. 
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APPIRDIZ 8: SUPPLIX.RTARY ARALYS8S 

rOR SPBBCB ABD aSARIRG 

DISORDIRS - RCDa 



APPIIfDIX 1 

Durinq 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 resul ts when 

Appendix 8 

children with speech disorders were examined separately 

from those with hearinq impairments. Those children ~ho 

had both a speech disorder and a hearing impairment were 

excluded from t.he analyses. The strategy of analysis 

parallels that found in the text for the communication 

disordered qroup as a whole. 

In Table A8.1, the distribution of subjects by 

Table Ali: DiatriJ:tutioD of suJ:tjects by diagnostic qroupinq 
(DWllber and percent of total) - ltfCDS, age 7 

Communication disorders 

a) Speech disorders 
b) Hearing impairment 
c) Speech disorder and 

hearing impairment 

other chronic disorders 

Healthy 

Total 

1 

Percent of Total 

317 2.7 

118 1.0 
191 1.6 

8 0.1 

792 6.7 

10635 90.6 

11744 100.0 



-------

health status qroup at aqe 7 is qiven. There were 118 

children with pure speech disorders, 191 children with 

pure hearing impairment, and 8 children with both a 

speech disorder anri a hearing impairment. 

Appendix 8 

Table A8. 2 includes the unadjusted prevalence odds 

ratio f(lr health status related to parent-reported 

maladjus1:ment at age 7. The prevalence odds ratio for 

children with pure Rpeech disorders was 1.26 (95% CI: 

0.55, 2.88); the prevalence odds ratio for children with 

hearinq impairments was 1.66 (95% CI:0.93, 2.94). 

'l'able .&82: Parent.' •••••••• nt of .. ladju.ta.nt by heal th 
.tatua (preva1.nc., crude pr.valenc. 04d. ratio [POR], 

and '5% confi4.nce int.r.al) - IICDS, ag. 7 

•• altb statua Preval.nc. PORa '5% confidence 
(" int.r •• l on POR 

Communication disorders 6.9 1.47 0.91, 2.35 

a) Speech disorders 5.9 1.26 0.55, 2.88 
b) Hearinq 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 

aThe POR ... s eomputed uSlng the healthv children as the reference group CPOR=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 contra st 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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Appendix 8 

Table A13: T.ach.ra' •••••••• nt of .ala4ju.taent by h •• lth 
atatu. (preval.nce, unadju.t.d pr.val.nc. odd8 ratio [POR), 

and 95% confidence interval) - RCDS, aq. 7 

aealth statua prevalence PORa tS% confidence 
(%) int.rval 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 

eThe POR .. es computed usina the heelthy children 85 the reference group (POR=1.00). 
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