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Which measure of adolescent psychiatric
disorder—diagnosis, number of symptoms, or adaptive
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Objective: To test the ability of psychiatric diagnosis, symptom count, and adaptive functioning in
adolescence to predict failure to complete secondary school and criminal involvement in young adult-
hood.
Design: Community-based cohort study.
Setting: Two counties in upstate New York, USA
Participants: 181 adolescents interviewed in 1983 and 1985–86 who were randomly selected in
1975 from a probability area sampling of representative families with 1–10 year old children
Main results: Compared with adolescents without psychiatric disorders, adolescents with depressive,
anxiety, disruptive, and substance abuse disorders were 2.86–9.21 times more likely to fail to
complete secondary school. Compared with adolescents without disruptive disorders, adolescents with
disruptive disorders were 4.04 (1.96–8.32) times more likely to get in trouble with police during young
adulthood. The positive predictive value of each measure of adolescent psychiatric disorder for school
non-completion was higher in the lowest SES stratum and for young adult criminal involvement was
higher for boys. Combining knowledge of symptom counts, age, gender, and social class in a logistic
regression model yielded 89% sensitivity and 87% specificity for predicting future school
non-completion at the p > 0.13 cut off. The optimal cut off value in a model incorporating knowledge
of disruptive symptoms and demographic characteristics yielded 75% sensitivity and 76% specificity
for predicting future criminal involvement.
Conclusions: Screening children and adolescents for psychiatric disorders can identify those at high
risk of adverse young adult outcomes. Future school and community adjustment can be predicted as
easily and accurately on the basis of a simple count of psychiatric symptoms as by applying more com-
plex diagnostic algorithms. Screening youth for psychiatric symptoms in neighbourhood, school, or pri-
mary care settings is a logical first step for early intervention to promote increased school completion
and decreased criminal activity in young adulthood.

Psychiatric disorder in young people is a common public
health problem with serious consequences. According to
recent prevalence estimates, 3 to 5 million older

adolescents with a diagnosable mental illness are currently
living in the United States.1–3 Studies have shown that the
majority of adolescents with psychiatric disorder suffer
adverse young adult outcomes. Both treatment-based and
community-based studies have demonstrated that, during the
period of transition to adulthood, adolescents with psychiatric
disorder are at high risk of dropping out of school, being
arrested, failing to sustain employment, experiencing residen-
tial instability and homelessness, relying on public assistance,
and being without community supports.4–14

School completion for students with psychiatric disorders
compares unfavourably with the US general population, in
which an estimated 81% of young adults complete secondary
school.15 Based on a sample of over 8000 secondary school stu-
dents, the National Longitudinal Transition Study (NLTS)
reported that fewer than 50% of students who were classified
as having serious emotional disturbance completed high
school.7 Furthermore, the NLTS showed that the proportion of
students with serious emotional disturbance who completed
school was 20 percentage points lower than the proportion in
the two disability groups with the next lowest school comple-
tion rates—that is, students with mental retardation and stu-
dents with multiple handicaps.7 In the United States,

completing secondary education is key to adult economic
success.16 Compared with secondary school completers, those
who fail to complete secondary school earn two thirds as
much, experience greater instability at home and at work, and
are more likely to require public assistance.17 18 The transition
studies have also shown that adolescents with psychiatric dis-
orders are more than twice as likely as others their age to get
into trouble with the law during their young adult
years.6 10 13 19 An arrest record may harm future employment,
educational, and social opportunities.20–22

Early identification of adolescents at high risk of adverse
young adult outcomes is needed, so that efforts can be made to
prevent their occurrence. Optimally, a simple and valid
screening measure could be applied in settings such as
schools, where a large majority of the population congregates
during their early adolescent years. The aim of this study is to
determine which aspect of adolescent psychiatric disorder—
diagnosis, symptom count, or level of adaptive functioning—
most accurately identifies adolescents who, in the future, will
fail to complete school or will engage in criminal activity. The
study tests the hypothesis that simpler ways of assessing psy-
chiatric disorder in adolescents—that is, counting symptoms
or measuring adaptive functioning, have better predictive
validity than the more complicated approach of assigning a
psychiatric diagnosis. Substantiation of this hypothesis would
encourage the implementation of low cost community-based
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screening protocols to identify youth at high risk of school

drop out or criminal activity, so that appropriate preventive

measures could be implemented.

Considerable controversy exists regarding the relative

importance of various dimensions of psychopathology in

defining mental illness and in predicting its course. Although

most epidemiological studies classify disorder on the basis of

meeting diagnostic criteria, Garmezy and others 23 24 have

shown that human strengths and adaptive capacities are as

important as vulnerabilities in predicting future status.

“Premorbid competence,” a construct that encompasses

domains of occupational, educational, and social functioning

before the onset of mental illness, 25 26 has been shown to relate

to prognosis across a range of mental disorders.27–29

Increasingly, psychiatry recognises the importance of the

adaptive functioning dimension of mental illness. The 1980

revision of the DSM nomenclature introduced a five axis diag-

nosis, where Axis V assessed the effect of symptomatology on

global functioning.30 The most recent diagnostic nomenclature

(DSM-IV) was the first to include “significance criteria” for

most Axis I and II disorders worded, “...causes clinically

significant distress or impairment in social, occupational, or

other important areas of functioning.”31 The DSM-IV nomen-

clature also includes a 100-point Social and Occupational

Functioning Assessment Scale on Axis V that rates the

individual’s degree of impairment in functioning as reflected

by frequency of interpersonal conflict with peers and family,

school or occupational achievement, and number of friends.31

Although researchers in the field of developmental epidemiol-

ogy have shown that receipt of mental health services is more

strongly associated with functional status than with

diagnosis,32–34 currently no studies have examined the relative

validity of diagnoses, symptoms, and adaptive functioning in

predicting adverse young adult outcomes.

METHODS
The Young Adults in Community Study (YAICS) is part of the

Children in Community Study (CICS).35 The purpose of the

CICS was to document the developmental course of a group of

children who were similar to the general US population in

socioeconomic status, family structure, and urban/rural status

and to identify factors related to the onset and persistence of

psychiatric disorders. The YAICS focuses specifically on the

period of transition from adolescence to young adulthood. The

YAICS was reviewed and approved by the University of Wash-

ington Institutional Review Board.

Study sample
The CICS study sample was selected in 1975, using a four stage

sequential procedure to obtain a probability area sampling of

representative families in Albany and Saratoga counties in

upstate New York with children between the ages of 1 and 10

years. One child was randomly selected from each qualified

household. Sampling methods are described fully by Kogan et
al.36 Completed interviews were obtained from 976 of the 1141

qualified households, yielding an initial response of 86%. The

first follow up (wave 2) was carried out in 1983 when 74% of

the original respondents were re-interviewed. Five children

had died, 10 were located in areas too distant or isolated for

follow up, and 96 families refused participation or had sched-

uling problems that precluded conducting interviews within

the designated follow up window. The families who were lost

to follow up tended to have the youngest children (ages 1–4

years in 1975) and to live in areas of urban poverty. To replace

the segment of the original sample that had been dispropor-

tionately lost to follow up, 54 additional families with children

in the youngest age range and that lived in poor urban neigh-

bourhoods were recruited using the same enumeration and

sampling procedures as were used in 1975. With this supple-

ment, the wave 2 study cohort was closely representative of

children in the geographical areas sampled, as confirmed by

comparison with the 1980 census.37 During the second follow

up (wave 3), conducted in 1985–86, 96% of the families inter-

viewed in 1983 were re-interviewed.
Participants in the YAICS were the 181 youths from the

CICS study sample who had not yet reached the age of 18 at
the time of their 1983 interview and who were 18 years of age
or older at the time of their 1985–86 interview, an average of
2.5 years later. These youth were at the upper end of the age
range (8–10 years old) in the original study cohort. An
estimated 20% attrition occurred in this age subgroup
between waves 1 and 2, and an additional 3% attrition
occurred between waves 2 and 3.38

Study methods for the CICS and the YAICS have been
detailed in previous publications.14 35 36 The wave 2 and 3 study
protocols involved pairs of trained lay interviewers conducting
in person interviews with children and their mothers in fam-
ily homes.

Classification of psychiatric disorder
Methods for measuring three dimensions of adolescent

psychiatric disorder—diagnosis, symptom score, and level of

adaptive functioning—are described below. Psychiatric disor-

der was assessed based on data collected in 1983, when the

study participants ranged in age from 13.8–17.9 years

(median 16.7).

Diagnosis
The first step in assigning a psychiatric diagnosis was to pool

symptom endorsements from responses obtained from ad-

ministering both child and parent versions of the Diagnostic

Interview Schedule for Children (DISC-Y, DISC-P).39 40 The

next step was to determine whether the adolescent met DSM-

III diagnostic criteria for disruptive (attention deficit hyperac-

tivity disorder, oppositional defiant disorder, and conduct dis-

order); anxiety (overanxious disorder, separation anxiety

disorder, and social phobia); affective (major depressive disor-

der); or substance abuse disorders (alcohol, tobacco, mari-

juana, and other drug abuse), based on child or parent symp-

tom endorsements. The field of child psychiatric epidemiology

has determined that sensitivity is improved significantly by

using the either/or approach.41 42 Finally, because pooling posi-

tive symptom endorsements from either parent or child

yielded a very high prevalence of “any diagnosis,” an

additional criterion was applied. The final step in assigning a

diagnosis was to determine whether the number of pooled

symptoms for a given disorder was one or more standard

deviations (SD) above the mean number of symptoms for that

disorder within the entire study sample.43 Adolescents who

both met diagnostic criteria and whose number of symptoms

was one or more SD above the mean were considered to have

a psychiatric disorder.
This two stage algorithm for assigning psychiatric diagnosis

has been demonstrated to have validity in studies where

prevalence estimates resulting from their application were

shown to be consistent with estimates from other studies, and

estimates of prevalence for specific disorders in age and

gender subgroups were shown to be similar to expected

patterns. Childhood diagnoses established by these methods

have demonstrated strong correlations to known prenatal,

perinatal, and familial risk factors for disorder measured

before diagnosis, and to functional status measured concur-

rently, as well as to known sequela of disorder.43

Symptom score
To calculate a symptom score, counts of psychiatric symptoms

and severity indicators endorsed by parent and/or child report

were tallied for each of the 11 diagnosis specific symptom

scales. Each scale was modified to have an equivalent range

from 0 to 10 by subtracting the lowest score from every indi-

vidual subject’s score, dividing by the range, and multiplying
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by 10. The total symptom score was then calculated as the sum

of the diagnosis specific symptom scores and ranged theoreti-

cally from 0 to 110. The disruptive symptom score was calcu-

lated as the sum of the three disruptive diagnosis specific

symptom scales and ranged theoretically from 0 to 30.
Although the symptom count scale is based on the same

information as the diagnostic scale, most of its variance comes
from the subgroup without a diagnosis, while the diagnosis
classification simply discriminates between the sample
including that subgroup and the diagnosed subgroup.

Level of adaptive functioning
Measures of adaptive functioning were constructed with the

intent to create analogues to a combination of two scales to

reflect an individual’s success or impairment in developmen-

tally normative role functioning, the DSM-IV “Social and

Occupational Functioning Assessment Scale”44 and the “Chil-

dren’s Global Assessment Scale”.45 Both of the functional

assessment scales focus on how a person is doing at home,

with peers, and at school or work. For both scales, youth are

rated by clinicians who are instructed to consider such aspects

as participation in hobbies or activities, difficulties with

school/work, the presence of self doubts, the frequency of

interpersonal conflict, and the amount of defiance shown in

the home.
To construct the level of adaptive functioning analogue,

seven scales from the Children in the Community Study were
used. The seven scales with their number of items and internal
consistency coefficients included: academic achievement (4,
0.61), general sociability (5, 0.56), and self esteem (9, 0.72),
(constructed for the CICS by principal investigators Patricia
Cohen and Judith Brook), interpersonal difficulties (5,
0.71),46 resistance to maternal control (5, 0.88),47 and social
competence (4, 0.33) and participation in activities (20,
0.67).48 49 The internal consistency coefficients for the scales
that comprised the Adaptive Functioning Scale were generally
good, with the exception of social competence. Despite its low
coefficient, this scale was maintained, because social compe-
tence is a key component of adaptive functioning and is
measured by a subscale of the Child Behavior Checklist
(CBCL),50 a widely used psychometric instrument.

Examination of the distributions of scores for each scale
showed them all to be fairly normally distributed. For each of
the seven subscales, study participants were coded as “1” if
they were in the least functional quartile of the distribution
and “0” if they were above the lowest quartile of functioning.
The codes were then summed across each of the seven
individual scales yielding a total level of functioning scale
ranging from 0 to 7.

Classification of young adult outcomes
Each of these aspects of psychiatric disorder was tested as a

predictor of two important young adult outcomes: secondary

school completion and criminal involvement. These outcomes

were assessed during the 1985–86 interviews.

Secondary school completion
Secondary school completion was determined by the young

adult’s report of whether s/he had completed the 12th grade or

was on target to complete the 12th grade (no older than 18

years of age and in the 12th grade). The classification of school

completion was vulnerable to error insofar as some of the 18

year olds who had not completed the 11th or 12th grade by the

time of the wave 3 interview may eventually have graduated,

and some of the young adults who were in the 12th grade at

the time of the wave 3 interview may not have graduated. Data

available from the CICS wave 4 interview in 1990 indicated

that both of these types of misclassification were minimal.

Criminal involvement
Criminal involvement was determined by responses to

questions directed to the young adult and the parent as to

whether the young adult had “been in trouble with the police”

within the two years before the 1985–86 interview. In

addition, the structured psychiatric interview included ques-

tions about engagement in specific types of criminal activities,

such as assaults, stealing, and property damage. The validity of

the criminal involvement measure was assessed by comparing

youth and parent reports of the youth being in trouble with

police over the two years before the 1985–86 interview. As

criminal behaviour is socially undesirable and sanctioned,

youth would be expected to know more than their parents

about their own criminal activities. Thus, we expected that

most parental reports of their child’s general criminal behav-

iour would also be reported by youth, but many of the youth’s

reports of criminal behaviour would not be corroborated by

parents. For 138 (79%) of the 175 pairs of respondents to this

question, both the youth and the parent endorsed “no.” Twelve

pairs (7%) endorsed “yes.” In 21 (12%) cases, youth said “yes,”

and parent said “no,” and in three (2%) cases, parent said

“yes,” and youth said “no.” For the purposes of this study, a

youth was considered to have criminal involvement on the

basis of a positive endorsement from either reporter.

Classification of social class
Social class was measured by a scale constructed on the basis

of mother’s education, father’s education, family income, and

father’s occupation.36

Statistical analysis
Relative risks of adverse young adult outcomes and 95% con-

fidence intervals were calculated for any psychiatric diagnosis,

depressive diagnosis, anxiety diagnosis, disruptive diagnosis,

and substance abuse diagnosis. Relative risks were also calcu-

lated for the “most disordered” quartile of total symptom

score, disruptive symptom score, and adaptive functioning

score. The entire study sample was used for each of the calcu-

lations. For example, the reference group for the relative risk of

failure to complete school for adolescents with disruptive

diagnoses was adolescents without disruptive diagnoses (not

adolescents without any psychiatric diagnosis). The Maentel-

Haenszel weighted approach with Greenland/Robins confi-

dence limits (Epi Info, version 6) was used to calculate SES

adjusted relative risks of school non-completion and gender

adjusted relative risks of criminal involvement.

Two analytic strategies were used to assess the ability of dif-

ferent crude and adjusted measures of psychiatric disorder to

predict each of the young adult outcomes: secondary school

completion and criminal involvement. For the first analytic

approach, using knowledge of whether the adverse young

adult outcome had actually occurred as the “true status,” the

sensitivity, specificity, and positive predictive value of adoles-

cent psychiatric diagnosis and multiple cut off points of

symptom and adaptive functioning scores were calculated.

These analyses were conducted for the study sample as a

whole and within two social class strata to predict secondary

school completion. They were conducted for the sample as a

whole and within gender subgroups to predict criminal

involvement. As SES has a strong independent relation to sec-

ondary school completion and gender has a strong independ-

ent relation to criminal involvement, independent of the ado-

lescent’s mental health status, positive predictive value would

likely be higher in the subgroup where the outcome was more

common.

The second strategy entailed the application of logistic

regression analysis. Psychiatric disorder, determined on the

basis of diagnosis, symptoms, or adaptive functioning, was

added to logistic models after baseline models were fitted with

age, gender, and social class covariates. The logit predicted

probability of school non-completion and the logit predicted

probability of criminal involvement were calculated for each

individual subject by multiplying the estimated coefficients by
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the subject’s coded or actual values for each of the four inde-

pendent variables.

Six sets of receiver operating characteristic (ROC) curves

were constructed so that the predictive potential of the various

strategies could be compared visually.51 52 The ROC analysis

extends the evaluation of predictive validity beyond sensitivity

and specificity. ROC curves provide an easily comprehensible

format for assessing a range of achievable levels of sensitivity

and specificity based on a range of cut off values. This

information can be taken into account both in choosing

among different screening measures and in choosing a

threshold value for one screening measure.52

In this study, three ROC curves were drawn for each of the

two young adult outcomes and for each approach to the

determination of adolescent psychiatric disorder. In the first,

prediction of outcome was based on various cut off values for

the crude measure of psychiatric disorder (except diagnosis,

which is binary). The second was based on various cut off

Figure 1 Using three approaches to classify adolescent psychiatric disorder. Diagnosis, adaptive functioning (lowest 40th centile), symptoms
(highest 40th centile).

15%

21%

19%

45%

All transition-age youth (n = 118)

73%

8%

7%

12%

Had no diagnosis (n = 112)

41%

1%
19%

39%

Met no criteria

Had diagnosis (n = 69)

Met criteria using one approach
Met criteria using two approaches
Met criteria using three approaches

High adaptive functioning, low symptoms
Low adaptive functioning, low symptoms
High adaptive functioning, high symptoms
Low adaptive functioning, high symptoms

Table 1 Validity of aspects of adolescent psychiatric disorder in predicting failure to complete secondary school

Aspect of
adolescent
psychiatric
disorder

No school
completion

School
completion

Crude
relative
risk 95% CI

Adjusted†
relative
risk 95% CI

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive
predictive value
(95% CI)

Psychiatric diagnosis
Any diagnosis 18 51 6.85 2.42 to 19.37 9.64 2.80 to 33.24 0.818 0.664 0.261
No diagnosis 4 101 (0.590 to 0.940) (0.583 to 0.738) (0.166 to 0.383)

Depressive Dx 3 5 3.28 1.22 to 8.81 9.06 1.52 to 53.86 0.136 0.967 0.375
No depressive Dx 19 147 (0.036 to 0.360) (0.921 to 0.988) (0.102 to 0.741)

Anxiety Dx 8 21 2.86 1.32 to 6.18 4.41 1.40 to 13.88 0.364 0.862 0.276
No anxiety Dx 14 131 (0.180 to 0.592) (0.794 to 0.911) (0.134 to 0.475)

Disruptive Dx 14 27 5.68 2.56 to 12.57 8.20 2.79 to 24.13 0.636 0.822 0.341
No disruptive Dx 8 125 (0.408 to 0.820) (0.750 to 0.878) (0.206 to 0.507)

Substance Dx 8 16 3.57 1.68 to 7.59 5.24 1.63 to 16.92 0.364 0.895 0.333
No substance Dx 14 136 (0.180 to 0.592) (0.832 to 0.937) (0.164 to 0.553)

Psychiatric symptoms*
Upper 25% 16 28 7.88 3.29 to 18.88 9.76 3.15 to 30.27 0.727 0.816 0.364
Lower 75% 6 124 (0.496 to 0.884) (0.743 to 0.872) (0.228 to 0.523)

Adaptive functioning*
Lower 25% 15 28 5.13 2.31 to 12.25 7.79 2.42 to 25.03 0.682 0.816 0.349
Upper 75% 7 124 (0.451 to 0.853) (0.743 to 0.872) (0.215 to 0.510)
Lower 50% 20 71 9.21 2.20 to 37.84 13.72 2.74 to 68.76 0.909 0.533 0.220
Upper 50% 2 81 (0.694 to 0.984) (0.451 to 0.614) (0.142 to 0.321)

*The highest quartiles comprised the target groups on the symptom scales, and the lowest quartile comprised the target group on the adaptive functioning
scales; †adjusted for age, gender and social class.
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values of predicted probability of outcome from logistic

models including only age, gender, and SES, and the third was

based on various cut off values of predicted outcome probabil-

ity from logistic models including age, gender, SES, and the

measure of psychiatric disorder.

RESULTS
Exposure
During adolescence, 56% of the 181 study participants were

classified as having a psychiatric disorder based on either

diagnosis, being in the upper 40th centile of symptom count,

or being in the lower 40th centile of adaptive functioning. Fif-

teen per cent of the adolescents were classified as having a

disorder based on all three approaches. Figure 1 depicts the

overlap of the three approaches to measuring adolescent psy-

chiatric disorder in the community sample. Of those meeting

study diagnostic criteria, 87% were in the lowest 40% of adap-

tive functioning and/or the highest 40% of symptom count. Of

those without diagnosis, 73% were in the highest 60% of

functioning and the lowest 60% of symptom count.

Outcome
Of the adolescents in this study sample, 22 (12.2%) failed to

complete secondary school. Twenty four (13.3%) had criminal

involvement during their early adulthood. Of those who were

involved with the police, 70% committed assaults and/or stole

or damaged property.

Predicting outcome on the basis of exposure
Results of the tests of the ability of different measures of psy-

chiatric disorder to predict young adult outcomes are

presented separately for failure to complete secondary school

and criminal involvement.

Failure to complete secondary school
Table 1 shows that regardless of the approach used to classify

adolescents as having a psychiatric disorder, adolescents with

a disorder were significantly more likely to fail to complete

secondary school than those who were classified as not having

a disorder. The crude relative risks ranged in magnitude from

2.86 (95% CI 1.32 to 6.18) for anxiety disorder diagnosis to

9.21 (95% CI 2.20 to 37.84) for the lower half of the distribu-

tion of adaptive functioning. Despite the apparent range in the

magnitude of the relative risks among various approaches to

classifying psychiatric disorder, the confidence intervals all

overlapped. The different classification approaches varied

widely with regard to sensitivity, specificity, and predictive

value of a positive “test.”53 By these measures of validity, being

in the highest quartile on total number of psychiatric

symptoms emerged as the most discriminative measure for

identifying adolescents who did not complete secondary

school, with a sensitivity of 0.73, a specificity of 0.82, and a

PV+ of 0.36.

Table 2 shows the results of the subgroup analyses. Psychi-

atric disorder was strongly related to failure to complete

school in both lower and upper SES strata. However, for each

measure of psychiatric disorder, the PV+ for predicting school

non-completion was somewhat higher in the lowest SES stra-

tum. Using diagnosis, symptoms, or adaptive functioning for

screening adolescents in the upper three SES quartiles yielded

few true positives (12%–28% of youth who screened positive)

relative to using these screening protocols for adolescents in

Table 2 SES stratified assessment of aspects of psychiatric disorder as predictors of school completion

Aspect of
adolescent
psychiatric
disorder

Lowest SES quartile Upper SES quartiles

SES* adjusted RR
(95% CI)†

No school
completion

School
completion

Relative risk
(95% CI)

No school
completion

School
completion

Relative risk
(95% CI)

Psychiatric diagnosis
Any diagnosis 11 10 5.24 7 41 6.20 4.34
No diagnosis 2 18 (1.32 to 20.75) 2 83 (1.34 to 28.66) (1.85 to 10.20)

Sens.=0.85 PV+=0.52 Sens.=0.78 PV+=0.15
(0.537 to 0.973) (0.303 to 0.736) (0.402 to 0.961) (0.065 to 0.284)

Psychiatric symptoms
Upper 25% 9 10 2.61 7 18 15.12 4.72
Lower 75% 4 18 (0.95 to 7.12) 2 106 (3.34 to 68.45) (2.18 to 10.19)

Sens.=0.69 PV+=0.47 Sens.=0.78 PV+=0.28
(0.389 to 0.896) (0.252 to 0.705) (0.402 to 0.961) (0.129 to 0.496)

Upper 40% 11 15 3.17 8 36 16.18 5.86
Lower 60% 2 13 (0.81 to 12.44) 1 88 (2.09 to 125.36) (2.03 to 16.98)

Sens.=0.85 PV+=0.47 Sens.=0.78 PV+=0.18
(0.537 to 0.973) (0.240 to 0.625) (0.507 to 0.994) (0.087 to 0.332)

Adaptive functioning
Lower 25% 10 10 3.50 5 25 4.29 3.80
Upper 75% 3 18 (1.12 to 10.90) 4 99 (1.23 to 14.88) (1.64 to 8.84)

Sens.=0.77 PV+=0.50 Sens.=0.56 PV+=0.17
(0.460 to 0.938) (0.279 to 0.721) (0.227 to 0.847) (0.063 to 0.355)

Lower 50% 12 14 6.92 8 57 8.37 7.55
Upper 50% 1 14 (1.00 to 48.10) 1 67 (1.08 to 30.86) (1.85 to 30.86)

Sens.=0.92 PV+=0.46 Sens.=0.89 PV+=0.12
(0.621 to 0.996) (0.271 to 0.663) (0.507 to 0.994) (0.058 to 0.234)

Sens., sensitivity; PV+, positive predictive value. *Mantel-Haenszel weighted relative risk; †Greenland/Robin’s confidence limits.

Key points

• Compared with adolescents without psychiatric disorders,
adolescents with depressive, anxiety, disruptive, and
substance abuse disorders were 2.86–9.21 times more
likely to fail to complete secondary school.

• Compared with adolescents without disruptive disorders,
adolescents with disruptive disorders were 4.04 times
(1.96–8.32) more likely to get in trouble with police during
young adulthood.

• The sensitivity and specificity of each measure of adolescent
psychiatric disorder in predicting school non-completion
was highest in the lowest SES stratum.

• The sensitivity and specificity of each measure of adolescent
psychiatric disorder in predicting young adult criminal
involvement was higher for boys than for girls.

• Symptom counts combined with information about age,
gender, and social class were as accurate as diagnoses in
predicting young adult outcomes.
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the lowest quartile of SES. Because the occurrence of school

non-completion was more common in this stratum, 46%–52%

of those who screened positive were, in fact, true positives.

Three ROC curves were constructed to depict sensitivity and

specificity for a range of cut off values of predicted probability

of failing to complete school vis a vis true school completion

status (fig 2). Predicted probability of the outcome was calcu-

lated on the basis of logistic models containing age, gender,

and SES, and either (1) level of adaptive functioning score, (2)

any diagnosis, or (3) number of symptoms. The ROC curves

show that the logistic model with psychiatric symptoms

yielded the highest specificity and sensitivity across most of

the range of cut off values. For the psychiatric symptom

model, the most efficient predicted probability cut off value

was around p > 0.13, where sensitivity was 0.89, and specifi-

city was 0.87. Figure 2 shows that using combined knowledge

of the adolescent’s demographic characteristics and symptom

status yielded an improvement in predictive ability compared

with basing the prediction on either symptoms or demo-

graphic status alone. This was not true for the other two

Table 3 Validity of aspects of adolescent psychiatric disorder in predicting young adult criminal activity

Aspect of
adolescent
psychiatric disorder

Criminal
involvement

No criminal
involvement

Crude
relative
risk 95% CI

Adjusted†
relative
risk 95% CI

Sensitivity
(95% CI)

Specificity
(95% CI)

Predictive value
positive (95% CI)

Psychiatric diagnosis
Any diagnosis 13 56 1.91 0.91 to 4.04 2.78 1.09 to 7.08 0.542 0.643 0.188
No diagnosis 11 101 (0.332 to 0.738) (0.563 to 0.717) (0.108 to 0.304)

Depressive Dx 2 6 1.97 0.56 to 6.95 3.22 0.49 to 20.97 0.083 0.962 0.250
No depressive Dx 22 151 (0.015 to 0.285) (0.915 to 0.984) (0.045 to 0.644)

Anxiety Dx 1 29 0.22 0.03 to 1.56 0.23 0.13 to 1.88 0.042 0.815 0.033
No anxiety Dx 23 128 (0.002 to 0.231) (0.744 to 0.871) (0.002 to 0.191)

Disruptive Dx 13 28 4.04 1.96 to 8.32 7.99 2.86 to 22.29 0.542 0.822 0.317
No disruptive Dx 11 129 (0.332 to 0.738) (0.751 to 0.876) (0.186 to 0.482)

Substance Dx 7 17 2.69 1.25 to 5.81 3.24 1.07 to 9.81 0.292 0.892 0.292
No substance Dx 17 140 (0.134 to 0.512) (0.830 to 0.934) (0.134 to 0.512)

Psychiatric symptoms*
Upper 25% 11 34 2.56 1.23 to 5.80 5.42 1.87 to 15.78 0.458 0.783 0.244
Lower 75% 13 123 (0.262 to 0.668) (0.709 to 0.843) (0.134 to 0.399)

Disruptive symptoms
Highest 25% 14 31 4.23 2.02 to 8.85 7.46 2.68 to 20.73 0.583 0.803 0.311
Lower 75% 10 126 (0.369 to 0.772) (0.730 to 0.860) (0.186 to 0.468)
Highest 40% 18 54 4.50 1.88 to 10.79 8.67 2.90 to 25.97 0.750 0.654 0.250
Lower 60% 6 102 (0.529 to 0.894) (0.573 to 0.727) (0.159 to 0.368)

Adaptive functioning*
Lower 25% 4 46 0.52 0.19 to 1.46 0.84 0.24 to 2.87 0.167 0.707 0.080
Upper 75% 20 111 (0.055 to 0.382) (0.628 to 0.775) (0.026 to 0.201)

*The highest quartiles comprised the target groups on the symptom scales, and the lowest quartile comprised the target group on the adaptive functioning
scales; †adjusted for age, gender and social class.

Table 4 Gender stratified assessment of aspects of psychiatric disorder as predictors of criminal involvement

Aspect of
adolescent
psychiatric
disorder

Females Males
Gender*
adjusted RR
(95% CI)†

Criminal
involvement

No criminal
involvement

Relative risk
(95% CI)

Criminal
involvement

No criminal
involvement

Relative risk
(95% CI)

Psychiatric diagnosis
Any diagnosis 2 20 3.23 11 8 4.44 4.20
No diagnosis 2 69 (0.48 to 21.59) 9 60 (2.16 to 9.12) (2.13 to 8.28)

Sens.=0.50 PV+=0.09 Sens.=0.55 PV+=0.58
(0.092 to 0.908) (0.016 to 0.306) (0.320 to 0.762) (0.340 to 0.789)

Disruptive symptoms
Upper 25% 1 20 1.45 13 11 6.24 4.59
Lower 75% 3 69 (0.21 to 9.83) 7 57 (2.28 to 17.08) (1.95 to 10.80)

Sens.=0.33 PV+=0.05 Sens.=0.65 PV+=0.54
(0.013 to 0.781) (0.002 to 0.259) (0.409 to 0.837) (0.332 to 0.738)

Upper 40% 2 36 1.14 16 18 4.95 3.95
Lower 60% 2 53 (0.13 to 10.42) 4 49 (2.25 to 10.91) (1.92 to 8.15)

Sens.=0.50 PV+=0.05 Sens.=0.80 PV+=0.47
(0.092 to 0.908) (0.009 to 0.191) (0.557 to 0.934) (0.302 to 0.646)

Adaptive functioning
Lower 25% 1 34 0.55 3 12 0.86 0.77
Upper 75% 3 55 (0.60 to 5.11) 17 56 (0.29 to 2.57) (0.29 to 2.07)

Sens.=0.25 PV+=0.03 Sens.=0.15 PV+=0.20
(0.013 to 0.781) (0.001 to 0.166) (0.040 to 0.389) (0.053 to 0.486)

Lower 50% 1 54 0.23 13 26 2.33 1.57
Upper 50% 3 35 (0.03 to 2.13) 7 42 (1.03 to 5.28) (0.77 to 3.18)

Sens.=0.25 PV+=0.02 Sens.=0.65 PV+=0.33
(0.013 to 0.781) (0.001 to 0.110) (0.409 to 0.837) (0.196 to 0.503)

Sens., sensitivity; PV+, positive predictive value. Mantel-Haenszel weighted relative risk; †Greenland/Robins’ confidence limits.
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measures of disorder, where knowledge of the adolescent’s

age, gender, and social class, alone, yielded a better ability to

predict future school completion than knowledge of adaptive

functioning or diagnosis either alone or in addition to knowl-

edge of demographic characteristics.

Criminal involvement
The relative risk of criminal involvement for adolescents with

psychiatric disorder varied according to the classification

approach used. Table 3 shows that the relative risks for the

25th and 40th centile cut off values of disruptive symptoms as

well as for disruptive diagnosis were greater than 4.0. Both

anxiety diagnosis and the 25th centile cut off for adaptive

functioning yielded relative risks lower than 0.60. Because the

“any diagnosis” and the “total psychiatric symptom” meas-

ures identified adolescents with both anxious and disruptive

diagnoses or symptoms as positive, these two measures of dis-

order yielded intermediate relative risk estimate values of

about 2. Only one of the approaches to measuring psychiatric

disorder (highest 40th centile of disruptive symptoms)

resulted in a sensitivity of over 0.60, and none resulted in a

PV+ of higher than 0.35. The two measures with the best

ability to predict future criminal involvement were disruptive

symptoms and disruptive diagnosis.

Stratifying by gender revealed that all three aspects of ado-
lescent psychiatric disorder were more accurate in predicting
adult criminal involvement in boys than in girls (table 4). For
boys, at 40th centile cut off value on the disruptive symptom
scale, sensitivity was 0.80, specificity was 0.73, and PV+ was
0.47. Thus, in screening a community sample of boys using
this approach to the classification of psychiatric disorder, 20%
of the total sample were false positives, and 5% were false
negatives. In girls, for whom criminal involvement was less
common, the relatively large number of false positives
overwhelmed the relatively small number of true positives
regardless of the classification procedure used.

Figure 2 shows that across all values of predicted probabil-
ity of criminal involvement, logistic models with adaptive
functioning, disruptive diagnosis, and disruptive symptoms
yielded only moderate sensitivity and specificity. The best dis-
crimination of true outcome was made at the 0.15 predicted
probability cut off with the model containing disruptive
symptoms, where sensitivity was 0.75, and specificity was
0.76. The logistic model based on knowledge of the

adolescent’s disruptive symptoms and demographic charac-

teristics demonstrated improved ability to predict young adult

outcome status compared with knowledge of either disruptive

symptoms or demographic status alone.

Figure 2 Receiving operating curves (ROC) for aspects of psychiatric disorder as predictors of failure to complete school and criminal
involvement.
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In summary, among the three aspects of adolescent psychi-

atric disorder examined, the number of psychiatric symptoms

and the level of adaptive functioning were at least as informa-

tive as psychiatric diagnosis in predicting later school

non-completion, particularly in the lowest SES quartile. The

number of disruptive symptoms was at least as informative as

disruptive disorder diagnosis as a predictor of young adult

criminal involvement, particularly among boys.

DISCUSSION
Often the most complicated or expensive means of identifying

persons at high risk of incurring a bad health outcome is also

the most accurate, while the easiest and least expensive

means—one that is more feasible to administer within large

populations—is the least accurate. Assigning a childhood psy-

chiatric diagnosis requires lengthy interviewing of multiple

informants followed by the application of complex algorithms

to multiple sets of responses. The question this study investi-

gated was whether alternative ways of measuring psychiatric

disorder, such as administering questionnaires in which

symptoms or strengths can be counted and cut points applied,

are as accurate as diagnosis in predicting young adult

outcomes. Such protocols could be inexpensively imple-

mented in school and community settings without the need

for clinically trained staff.54 55 The YAICS examined the relative

validity of various measurement approaches applied during

adolescence for predicting future failure to complete second-

ary school and involvement in criminal activities.

Using the “gold standard” of actual young adult outcome

status, the sensitivity, specificity, and positive predictive value

of having any psychiatric diagnosis was compared to a number

of alternatives including:

(1) whether a child met diagnostic criteria for specific types

of disorders,

(2) various cut off values for a scale reflecting the total

number of psychiatric symptoms or disruptive symptoms

endorsed, and

(3) various cut off values for a scale reflecting level of adap-

tive functioning.

The YAICS found that psychiatric diagnosis was not a supe-

rior predictor of later school failure or criminal involvement.

The study showed that symptom counts or assessment of level

of functioning predicted just as well as, if not better than,

diagnosis. Both of these measurement approaches would be

easier to use in community-based screening protocols. This is

not to say that a psychiatric diagnosis has no utility in guiding

clinical decisions or in measuring the prevalence of psychiat-

ric disorders. However, in this study, psychiatric diagnosis was

not shown to yield a more accurate prediction of future

outcomes than the simpler measures of disorder.

Most longitudinal studies of adolescents with psychiatric

disorders have focused attention on a particular diagnosis,

such as depression or conduct disorder.56–62 Pooling the findings

from prior studies, one could make the inference that in

general, adolescents with psychiatric disorder fare poorly. One

of the unique contributions of this study is that, as a full diag-

nostic interview was applied to a community-based sample,

equivalent methods were used to document the life course of

youth with a variety of different mental health problems. Thus

we have seen that adolescents with disruptive and substance

abuse disorder diagnoses are at high risk of failing to complete

school, as are adolescents with depressive and anxiety disorder

diagnoses. For the outcome of criminal involvement, a different

picture emerges. Whereas adolescents with disruptive, sub-

stance abuse, and depressive disorder diagnoses are at

increased risk of future criminal involvement, having an anxi-

ety disorder diagnosis is associated with decreased risk. This

finding is consistent with the results of a treatment-based fol-

low up study, which showed that the typical young adult out-

comes of adolescents with psychiatric disorders varies by diag-

nostic group.13 Such findings warn against drawing broad

conclusions about the impact of all varieties of adolescent psy-

chiatric disorder on all young adult outcomes.

A methodological point is illustrated in the subgroup

analyses where the relative risks were quite consistent across

subgroups, but the positive predictive values varied widely. In

subgroups where the outcome was relatively uncommon (for

example, lack of school completion in upper SES strata, crimi-

nal involvement in girls), regardless of the total proportion of

“screen positives,” the number of false positives is much

higher than the number of true positives. The implication of

this phenomenon for developing screening protocols is that

scarce resources may be “misspent” if individuals in sub-

groups with a low prevalence of the adverse outcome are

referred to prevention programmes simply on the basis of

screening positive.

Limitations
Small sample size limits our ability to draw firm conclusions

about the validity of different methods of classifying psychiat-

ric disorder within population subgroups. With a larger study,

the confidence intervals around estimates of the magnitude of

effects of various measures of psychiatric disorder on young

adult outcomes would be narrower. It would be possible to test

for statistically significant differences in the validity of specific

measures of disorder for predicting young adult outcomes, as

well as for significant differences in the validity of specific

measures applied within population subgroups. As it stands,

the consistency of study findings when different analytic

approaches are used strengthens the ability to draw tentative

conclusions. Perhaps the greatest contribution of this study

lies in demonstrating the use of a variety of methodological

approaches for tackling a question that has important public

health implications.

A second limitation has to do with the generalisability of

the study findings. Although the methodological approaches

are useful, the actual results must be interpreted in light of the

fact that, since the 1980s, major revisions have been made to

the psychiatric nomenclature, to structured psychiatric

diagnostic instruments, and to measures of adaptive function-

ing. For example, the validity of the unidimensional Child

Global Assessment Scale 45 and the multidimensional Colum-

bia Impairment Scale 63 and the Child and Adolescent

Functional Assessment Scale 64 have been established. With

improved ability to measure adaptive functioning, this aspect

of psychiatric disorder may have stronger predictive ability

than has been demonstrated in this study.

Implications of study findings
For many years, researchers and clinicians have struggled to

develop operational definitions of childhood psychiatric disor-

ders that have practical value in identifying those who need

treatment and in guiding decisions regarding appropriate

intervention. In recent years, in the United States the

designation of Serious Emotional Disturbance (SED) has

moved to the forefront for defining children whose psychiatric

disorder is causing disability and who should be given highest

priority for limited service resources. The operational defini-

tion of SED varies across service systems and geographical

locales, but typically takes into account the presence of a diag-

nosable psychiatric disorder as well as impairment in the

child’s ability to function in developmentally normative

activities within home, school, and community.65

This study demonstrated the application of several method-

ological approaches to answering the question of how to iden-

tify youth who are at high risk of future trouble. Counting

psychiatric symptoms emerged as a promising approach for

predicting young adult outcomes. The best screening protocol

for current usage could be determined by subjecting the more

recently developed functional assessment scales, symptom

Predicting young adult outcomes 63
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checklists, and diagnostic interview schedules to the analytic

methods used in this study. Future studies could also clarify

the risks and benefits of applying one size fits all screening

criteria versus applying different screening measures or cut off

values depending on the gender or socioeconomic circum-

stances of the child.
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