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Abstract

Purpose We examine the impact of including sub-

threshold disorders on estimating psychiatric morbidity

burden in adolescents. To more fully understand this bur-

den it is important to focus on both full syndrome and

subthreshold disorders and the impairment associated with

each, since evidence suggests prevalence of subthreshold

disorders is substantial as is impairment.

Methods Data were analyzed from a probability sample

of 4,175 youths 11–17 years of age. We examine the

prevalence of DSM-IV disorders (FS) and subthreshold

(SUB) disorders, with and without impairment. Diagnostic

categories examined were anxiety, mood, attention deficit

hyperactivity disorder, disruptive, and substance use dis-

orders in the past year.

Results The prevalence of any FS disorders was 16.1 and

42.3 % for SUB. The combined prevalence was 58.4 %.

By requiring impairment, the prevalence of any FS in the

past year dropped to 8 % and for SUB to 15.7 %, with a

combined overall rate of 23.7 %. For FS disorders, 49.6 %

met criteria for moderate to severe impairment, compared

to 37.8 % for SUB. One in four adolescents had either an

FS or SUB disorder with impairment.

Conclusion The results indicate that SUB disorders con-

stitute a major public health burden in terms of psychiatric

morbidity among adolescents. Given their substantial

impairment and their high prevalence, consideration should

be given to including SUB disorders in estimates of the

public health burden psychiatric morbidity. Doing so

would provide a more accurate estimate of psychiatric

morbidity.

Keywords Adolescents � DSM-IV disorders �
Subthreshold disorders � Functional impairment

Introduction

What is the burden of psychiatric disorders among ado-

lescents? The aggregate burden of mental illness world-

wide is estimated at 7.4 % of the world’s measureable

burden of disease [1]. Major depression is the second

leading cause of years living with disability (YLD)

worldwide and ranks among the four largest contributors to

YLDs [2]. The combined burden of YLDs attributed to

mental and behavioral disorders (21.7 %) is higher than

from any other disease category [2]. However, these are

estimates of mental illness burden derived from many

sources [3]. The only direct estimates of the prevalence,

severity, and need for treatment for mental disorders have

come from the WHO World Mental Health Surveys [4].

These surveys focused on adults sampled from 14 countries

in the Americas, Europe, the Middle East, Africa, and Asia.

None of these estimates of global burden of disease

focus specifically on mental disorders or psychiatric mor-

bidity in children and adolescents [2–6]. Thus far, there

have been no world mental health surveys of children and

adolescents, nor are the estimates of YLDs for mental
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illness disaggregated for children and adolescents in the

Global Burden of Disease 2010 Study. Evidence used to

assess burden has generally focused on the prevalence of

psychiatric disorders estimated for youths who meet DSM

diagnostic criteria for one (or more) specific diagnoses (i.e.,

not including the ‘‘not otherwise specified’’ or subthreshold

presentations). Such studies have been carried out in North

Carolina, Texas, and Puerto Rico [7–9]. Without consid-

eration of impairment, the 12-month prevalence of any

disorder was 17.1 % in North Carolina for 9- to 17-year-

olds, 17.7 % in Texas for 11- to 17-year-olds, and 17.3 %

in Puerto Rico for 4- to 17-year-olds. Each of these studies

used an omnibus interview administered by lay inter-

viewers to assess DSM diagnoses.

Two national surveys, the National Health and Nutrition

Examination Survey (NHANES) [10] and the National

Comorbidity Survey Replication Adolescent Supplement

(NCS-A) [11] have estimated the prevalence of psychiatric

disorders among youths with divergent results. In part, the

differences are due to the variations between the studies in

the number of diagnoses assessed and the age composition

of the study samples. The two studies also used different

interview schedules and different informants (parent or

youth). Using data from the 2001–2004 NHANES, Meri-

kangas et al. [12] reported the 12-month prevalence of any

disorder as 13.1 % for 8- to 15-year-olds. Kessler et al. [13]

using data from the NCS-A reported a 12-month preva-

lence of 42.6 % for any disorder in 13- to 17-year-olds.

Taking impairment into account directly addresses the

issue of severity of the disorder [13–16]. Many studies

report prevalence rates for full syndrome diagnoses with

and without consideration of, or adjustment for, impair-

ment. DSM guidelines for most diagnoses specify that

symptoms must cause significant impairment in social,

academic, or other important areas of functioning as a

necessary criterion [17]. Studies by Roberts, Roberts and

Xing [18], Canino et al. [9], and Shaffer et al. [16] each

showed a linear, stepwise decrease in prevalence rates

among youths as one moves from prevalence of diagnoses

unadjusted for impairment to those adjusted for diagnostic

specific impairment and to those adjusted for global mea-

sures of impairment. In earlier work, we found prevalence

rates of psychopathology in adolescents of 5–11 %,

depending on the impairment criteria applied [19]. Costello

et al. [20] found a median prevalence rate across studies of

youths of 5.4 % for any psychiatric disorder when adjusted

for impairment. Kessler et al. [13] estimated the prevalence

of serious emotional disturbance [21] as 8.0 %, e.g., youths

who had at least 1 DSM-IV psychiatric disorder in the past

12 months and a CGAS score of 50 or less. Merikangas

et al. [22], using data from the NCS-A study, found a

lifetime prevalence of 49.5 % for one or more DSM-IV

disorders and 22.2 % adjusted for severe impairment.

There is further evidence to suggest that youths with sub-

stantial impairment from symptoms (i.e., impairing sub-

threshold disorders) are as impaired as those who meet full

diagnostic criteria but without impairment [23].

Another way to define the burden of psychiatric mor-

bidity is to include subthreshold disorders (i.e., SUB, dis-

orders that fall short of the number and/or duration of

symptoms required by DSM to assign a diagnosis) in the

prevalence estimates [23]. Research suggests that sub-

threshold disorders are common among adolescents [24],

are precursors in adolescence for full syndrome disorders in

adulthood [25], and are associated with functional

impairment [26]. Copeland et al. [27] report similar results

focusing on not otherwise specified (NOS) conditions in

youth, e.g., substantial prevalence rates and levels of

impairment as well as increased risk for young adult dis-

orders. The prevalence of subthreshold disorders among

adolescents appears to be much higher than that of full

syndrome disorders, particularly for mood, anxiety, and

disruptive disorders [24]. There remains the question of

whether combining full syndrome and subthreshold disor-

ders may provide a more accurate picture of the burden of

psychiatric morbidity.

To our knowledge, only one previous study [24] has

reported data on the prevalence of DSM subthreshold

disorders across a range of disorders among adolescents.

Their results suggest that the burden of subthreshold dis-

orders among youths is substantial, with 52 % having at

least one subthreshold disorder. These investigators did not

specifically estimate the combined prevalences of full

syndrome and subthreshold disorders, although perusal of

their data suggests the total burden to be well in excess of

double the full syndrome prevalence rate; nor did they

examine impairment associated with subthreshold disor-

ders as compared to full syndrome disorders. We submit

that to understand the burden of psychiatric morbidity more

fully, it is important to focus on both full syndrome (FS)

and subthreshold disorders (SUB) as well as the impair-

ment associated with each.

In DSM-IV, with very few exceptions, the same rules

are used for youth as for adults for assigning a diagnosis. In

addition to providing additional evidence of the burden of

psychiatric disorder, studying subthreshold disorders may

help clarify the validity of diagnoses as defined by DSM-

IV and applied to youth. DSM-IV (and now, DSM-5)

implies that SUB conditions do not reflect the same phe-

nomena as full syndrome ones [28]. For example, regarding

construct validity, if subthreshold disorders are associated

with similar correlates and similar levels of impairment,

then they may not represent categorically different con-

structs, but perhaps a more quantitative difference driven

by somewhat arbitrary definitions of caseness [29]. If so,

perhaps SUB (by DSM rules) or at least SUB who have
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impairment should be considered to be cases of psychiatric

disorder for estimating morbidity burden.

The purpose of this research is to further examine SUB

disorders among adolescents, comparing SUB prevalence

with FS prevalence, and then estimating burden combining

the prevalence of SUB and FS disorders using data from

Teen Health 2000 (TH2 K). We also examine the impact

on prevalence of combining DSM-IV defined diagnoses

with impairment with the prevalence of SUB with

impairment as possibly representing a more accurate esti-

mate of burden. We are the first to do so.

Materials and methods

The sample was selected from households in the Houston

metropolitan area enrolled in local health maintenance

organizations with oversampling for African-American and

Latino households. One youth, age 11–17 years, was

sampled from each eligible household. Sample weights

were adjusted by post-stratification to reflect the age, eth-

nic, and gender distribution of the 5-county Houston

metropolitan area in 2000 [30].

Data were collected at baseline from sample youths

and from one adult caregiver for each using computer-

assisted personal interviews and self-administered ques-

tionnaires. The computerized interview contained the

structured psychiatric interview (see below), demographic

data on the youths and the household as well as queries

about stress exposure. The interviews were conducted by

trained, lay interviewers. The questionnaires contained

questions on a broad array of risk and protective factors.

Interviews and questionnaires were completed with 4,175

youths (66 % of those eligible) at baseline. All youths and

parents gave written informed consent prior to participa-

tion in this study. All study forms and procedures were

approved by the University of Texas Health Sciences

Center Committee for Protection of Human Subjects and

the New York State Psychiatric Institute Institutional

Review Board. Sample characteristics are presented in

Table 1.

Psychiatric disorders among youths were assessed using

the Diagnostic Interview Schedule for Children (DISC-IV),

a highly structured instrument [31], comprising two par-

allel forms: DISC-Y, which is administered directly to

children ages 9–17 years to assess youths’ symptoms and

behaviors; and DISC-P, which is administered to parents

(caretakers) about the youths 6–17 years [31]. In the cur-

rent report, we include data from the youth interview only.

The full DISC includes over 30 DSM-IV diagnoses orga-

nized into diagnostic modules. At the end of each module,

information about impairment (5 question sets) and distress

(1 question set) caused by symptoms reported, age of onset

of possible disorder, and receipt of or recognized need for

treatment is collected.

In TH2K, all youth were interviewed about disruptive

disorders, mood disorders, anxiety disorders, eating disor-

ders, and substance use disorders. Specific disorders

examined were attention deficit–hyperactivity disorder

(ADHD), oppositional defiant disorder (ODD), conduct

disorder (CD), major depressive episode (MDE), dysthy-

mic disorder (DD), manic/hypomanic episode (MA–HM),

generalized anxiety disorder (GAD), social phobia, panic,

agoraphobia (AG), post-traumatic stress disorder (PTSD),

eating disorder, and substance disorders (alcohol abuse or

dependence considered as a single disorder (AL), cannabis

abuse or dependence (MJ) and other substance (as a group)

abuse or dependence (OTH drug). Our measure of presence

of DSM-IV emotional or behavioral disorder used the

DISC definition for disorder in the previous 12 months

(Version N algorithms).

In defining a subthreshold disorder (SUB), we applied the

rule used in the DISC that determines whether the inter-

viewer asks questions about age of onset, impairment, and

treatment; these questions typically are asked if the

respondent has endorsed half (or more) of the criteria

required for diagnosis. By disorder, these specific rules are

as follows: ADHD: three inattention or three hyperactivity/

impulsivity criteria; ODD: two criteria; CD: two criteria;

MDE: concurrent criteria for 2 weeks, one of which must be

mood or anhedonia; DD: mood for 1 year and one other

Table 1 Unweighted sample characteristics, Teen Health 2000

Characteristics N = 4,175 (%)

Gender of youth

Male 51.14

Female 48.86

Age of youth

16? 24.91

Between 13 and 15 48.05

12 or less 27.04

Ethnicity of youth

European American 35.43

African American 35.35

Latino American 24.57

Others 4.65

$65,000? 35.29

Family income

$35,000–$64,999 40.71

\$35,000 24.00

Parental marital status

Married 75.71

Others 24.29
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symptom, MA–HM: mood for 4 days or hospitalization and

two other symptoms coincident with mood change; GAD:

one or more situations in which there is unrealistic or

excessive anxiety and a period where youth was worried at

least 4 days a week and one or more somatic symptoms on

most days for 6 months; social phobia: embarrassed in social

situation and two other symptoms; panic disorder: had a

panic attack; AG: one or more situations in which youth had

agoraphobic fear and either avoided going into a situation by

themselves or remained nervous or upset the whole time

when in a situation; PTSD: had trauma and endorsed three or

more symptom criteria. For each of the substance disorders,

SUB diagnoses were assigned if two dependence criteria

were endorsed (note: for abuse, only one criterion is required

for an FS diagnosis). Prevalence rates for FS used any FS

diagnosis assigned for any diagnosis being examined and no

SUB was assigned for that diagnosis. Likewise, SUB was

assigned for a disorder as long as criteria were not met for an

FS for that disorder. Comorbidity was not examined. We

were interested in estimating the prevalence of FS and SUB

and comparing them across diagnostic categories. SUB

diagnoses were not assigned if the youth met the DISC

definition for that full disorder.

To define ‘‘impairment’’ for each diagnosis, we applied

the DISC impairment algorithm that requires moderate

impairment in at least two areas of functioning or distress,

or severe impairment or distress in at least one area.

We present results from three sets of analyses. In the first,

we compare the prevalence of FS and SUB diagnoses.

Subsequently, we examine rates of DISC-defined impair-

ment (as described above) in the two groups and compare the

differences in these rates (X2 test). The Ns vary across

diagnoses due to missing data. We removed from analyses

any cases with missing data that prevented us from making a

definitive designation. For example, when assessing FS and

SUB with impairment, we dropped subjects who met diag-

nostic criteria, but did not have data on impairment. This

also was the case for broader diagnostic categories, such as

‘‘any mood’’. In this example, if any of the mood diagnoses

were missing, then the umbrella diagnosis was also missing

unless one of the other mood disorders was positive, in

which instance we could make a positive determination. The

actual sample sizes used in Table 2 vary from 4,170 to

4,175, so bias if any was trivial. Finally, we calculated the

prevalence of those who had either an FS (regardless of

impairment) or SUB with impairment for each diagnosis.

SAS release 9.2 [32] was used for statistical analyses.

Results

Table 2 contains data on prevalence of FS and SUB

diagnoses. The prevalence of having at least one DSM-IVT
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FS disorder (any disorder) in the last year was 16.1 %; and

prevalence of having at least one SUB disorder was 42.3 %

(column 2 and 3, row 5). The ratio of FS/SUB was 2.6,

meaning that for every youth with an FS disorder, at least

2.6 youths met criteria for a SUB disorder (column 4, row

5). Combining FS and SUB yielded a prevalence of 58.4 %

(column 5, row 5). Requiring impairment lowered these

rates considerably: to 8.0 % for FS and 15.7 % for SUB

(column 7 and 8, row 5), with a combined prevalence of

23.7 % and a somewhat lower FS/SUB ratio of 2.

Considering the broad categories of diagnoses (disrup-

tive, mood, anxiety, and substance), the prevalence of SUB

was substantially higher than that of FS definitions, for all

but the substance disorders. For the substance use disor-

ders, there were very few SUB diagnoses. For anxiety

disorders, the prevalence of SUB, at 36.5 %, was five times

that of FS disorder, for disruptive disorders, the prevalence

of SUB was 0.4 %, only 1/10 that for FS; and for mood

disorder, SUB (7.2 %) was over three times more prevalent

than FS. Excluding the substance use disorders, there were

only three specific disorders—conduct disorder, dysthymia,

and agoraphobia where the rate of SUB was not at least

double that of FS disorder; in most instances, the preva-

lence of SUB was six or more times greater than that of FS.

Simply adding FS and SUB together yields very high

prevalence, with well over half (59.4 %) of this community

sample qualifying for either an FS or SUB diagnosis.

Again, the highest rates were for anxiety disorders fol-

lowed by disruptive, and then mood disorders, with little

increase in the substance use disorders.

Looking at the last row of Table 2, adding the require-

ment of impairment lowered both the FS and SUB rates

substantially: the overall rate of any FS disorder decreased

by half, to 8.0 %. Looking across the broad categories for

FS disorders, the largest decrease (36.4 to 5.9 or 72 %) was

for anxiety disorders and substance disorders (1.4 to 0.1 or

75 %). Adding impairment had much less of an impact on

decreasing the prevalence for disruptive and mood disor-

ders—which decreased by 30 and 24 %, respectively.

Again, looking at the last row in Table 2 for the broad

groups of any disruptive, any mood or any anxiety disor-

der, youth who met an FS disorder were significantly more

likely to report impairment than youth who met a SUB

disorder (all p \ 0.0001). For the substance use disorders,

where the number of youth fulfilling criteria was much

lower, the difference did not reach significance. An

examination by diagnosis revealed that although fewer

youth with SUB reported impairment than those with FS in

every instance; this difference was not significant for

conduct disorder, generalized anxiety disorder, or

agoraphobia.

Considering individual disorders, among disruptive

disorders, the prevalence of FS CD without taking

impairment into account was slightly higher than that of

ODD. However, CD had the lowest prevalence of SUB and

the lowest ratio of SUB/FS disorder, with or without

impairment, while ODD had the highest prevalence of SUB

(much higher than SUB CD) and the highest ratio of SUB/

FS. For mood disorders, MDD had a similar pattern to CD,

while mania was more similar to ODD. In the case of

anxiety disorders, panic had the lowest prevalence of SUB

and lowest ratio of SUB/FS disorder, with or without

consideration of impairment. Social phobia had, by far, the

highest prevalence for SUB, regardless of impairment, and

the highest SUB/FS ratio of the anxiety disorders. Sub-

stance use disorder, whether for alcohol or marijuana use,

had extremely low rates of SUB, with or without impair-

ment, and the prevalence of FS were much higher com-

pared to SUB than for the other disorders.

Finally, defining disorder as meeting FS criteria (without

considering impairment) or meeting SUB criteria plus

impairment (‘‘Alternative Definition of Disorder’’) pro-

duced an overall prevalence of any disorder of 32.1 %,

nearly double the rate of FS (16.1 %). Disruptive disorders

had the highest prevalence (19.9 % rather than 6.4 % for

FS), followed by anxiety disorders (13.1 vs. 7.2 % for FS),

mood (5.1 vs. 2.1 % for FS) and substance (4.4 vs. 4.3 %

for FS). Except for the substance use disorders, all of these

increases were statistically significant (all p \ 0.0001).

Discussion

Combining FS with impairment and SUB with impairment

yielded an overall prevalence for at least one disorder in

the past year of nearly 24, 8 % for FS and almost 16 % for

SUB. The combined rates were 17.9 % for any disruptive

disorder, 7.9 % for any anxiety disorder, 4.6 % for any

mood disorder, and 1.6 % for any substance disorder. The

ratios of SUB to FS taking impairment into account were

3.03 for any disruptive disorder, 2.9 for any anxiety dis-

order, 0.05 for substance disorder, and 2.00 overall,

meaning the prevalence of FS with impairment was twice

as high as SUB with impairment. Still, 37.8 % of SUB had

impairment compared with 49.6 % of FS. The prevalence

rates for any FS disorder are in line with those reported

elsewhere using these data [30, 33] as well as in other

studies of adolescents [9, 12] using similar assessment

methods, and is comparable to that reported by Angold

et al. [7] for the Great Smoky Mountain Study. The prev-

alence of FS with impairment (7.4 %) was also comparable

to that reported for NOS by Angold [7] and to the NCS-A

definition of SED (8.0 %). Our prevalence of any SUB in

the past year (42.3 %) was somewhat lower than that

reported by Lewinsohn et al. [24] in the OADP study,

which reported a SUB prevalence of 52.1 %.
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Because the SUB definitions differed, perhaps the most

useful way to compare results from these two studies is to

examine the ratio of SUB to FS disorders. Although

Lewinsohn et al. [24] did not present these data, these

ratios can be calculated from their data. With the exception

of MDD, substance use, and CD, the ratios in TH2K are

dramatically higher than in OADP. The ratios in OADP are

1.41 for MDD, 1.99 for anxiety disorders, 2.88 for alcohol,

1.00 for substance use, 1.97 for CD, and 1.88 for ADHD.

Our ratios were 2.18, 5.06, 0.18, 0.04, 1.47, and 6.71,

respectively. What might account for these differences,

beyond difference in time, places, and populations?

A major difference between our study and OADP was

how SUB disorders were defined. For example, we defined

SUB ADHD as either three inattention or three hyper-

activity/impulsivity criteria, while the OADP required any

five symptoms of any type. Thus, our definition is less

restrictive. For anxiety disorders, in OADP the SUB defi-

nition used was any three symptoms across panic, agora-

phobia, social phobia, OCD, separation anxiety, and

overanxious disorders. In TH2K, the anxiety disorders

included were somewhat different and the symptom

thresholds were higher and set individually by diagnoses.

For substance use disorders, our SUB criteria were much

more restrictive. OADP defined SUB depression as mood

or anhedonia plus two other symptoms, while in TH2K it

was more restrictive: mood or anhedonia plus three other

symptoms, all co-occurring and present for at least

2 weeks. Finally for OADP, only one symptom is required

for SUB substance use disorder.

Other factors may account for these differences. The

OADP sample was essentially all white American in ethnic

origin, while our sample was over half African-American

or Latino American. We used the DISC-IV, a highly

structured interview, administered by lay interviews, which

adheres very specifically to DSM-IV diagnostic criteria,

with specific questions to address each part of a criterion,

whereas in Oregon, the K-SADS, a semi-structured

instrument somewhat less specific, was administered by

clinicians. In addition, for OADP, diagnoses and SUB

diagnoses categories were defined using DSM-III-R diag-

nostic criteria, while TH2 K used DSM-IV criteria.

Taken together, it is clear that differences in sample

composition, procedures, definitions of SUB, and case

ascertainment preclude drawing clear conclusions based on

direct comparisons of our data with the only other popu-

lation-based, epidemiologic study of adolescents which has

examined prevalence of subthreshold disorders [24].

However, we would argue that direct comparisons, while

they are useful, are not the main message here. The more

important message worth noting is that SUB disorders are

highly prevalent in adolescents (regardless of how SUB

diagnoses are defined), much more prevalent than FS

disorders, involve considerable impairment, and thus con-

stitute a significant morbidity burden in their own right.

When combined with FS disorders, the magnitude of the

overall morbidity is striking.

Even adjusting for functional impairment, the additional

burden imposed by subthreshold disorders remains high,

for most specific disorders and for any disorder. Overall,

one in four adolescents had either an FS or SUB disorder

with impairment.

Following Helzer and Hudziak [29], it is clear that levels

of impairment are lower for SUB than for FS disorders, in

general. However, substantial impairment is associated

with SUB disorders. For example, 76 % of FS mood dis-

orders and 42 % of SUB mood disorders had moderate to

severe impairment. For disruptive disorders, the rates were

70 % for FS and 56 % for SUB. We submit that this is

clear evidence that SUB disorders are associated with

impairment, but that impairment is more strongly associ-

ated with FS disorders. Thus, from this perspective, the

data provide support for the validity of DSM-IV diagnoses

[28, 29]. That is, DSM assumes ‘‘cases’’ to be more serious

and more impairing than ‘‘noncases.’’ However, the pro-

portion of any FS disorder with impairment was 49.6 %,

compared to 37.8 % for any SUB disorder, tempering this

conclusion somewhat, e.g., more impairment is still asso-

ciated with FS disorders.

Our study of adolescents is the first to examine the

argument by Angold et al. [22] that youths who do not

meet DSM diagnostic criteria for an FS disorder but who

have impairment perhaps, should be considered cases of

psychiatric disorder, albeit milder cases. Clearly, our

results and those of Lewinsohn et al. [24] indicate that

combining SUB and FS diagnoses greatly expands our

estimate of ‘‘burden.’’ This suggests that the usual fourfold

table (diagnosis/no diagnosis and impaired/nonimpaired)

used either explicitly or implicitly in psychiatric research

should be modified. One recommendation would be to

expand caseness categories to include diagnosis/sub-

threshold diagnosis/no diagnosis categories as well as

severe impairment/moderate impairment/mild to no

impairment in terms of functioning. This would provide

more nuanced and precise estimates of burden and perhaps

intervention strategies based on epidemiologic definitions

of caseness. It should be noted that Carpenter and van Os

[34] have discussed the utility and desirability of a diag-

nosis of subthreshold psychosis, with diagnostic criteria,

designated attenuated psychosis syndrome. The key to the

clinical utility of such SUB diagnosis is whether they can

be made reliably and have predictive validity.

We should comment on our results for substance dis-

orders, for which the results are very different from those

of other disorders. FS disorder prevalence was much higher

than for SUB, and thus the SUB/FS ratios were less than
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one. These results are the result of DSM criteria and our

definition of SUB disorders. That is, in our sample the

majority of youths who had symptoms met DSM-IV cri-

teria for substance use dependence or abuse. Many fewer

met the definition for SUB. One interpretation is that most

youths who abuse substances meet the duration, frequency,

and severity criteria and thus are FS as opposed to SUB

criteria.

Our study had other limitations. We were able to com-

plete assessments with only 66 % of those sampled at

baseline, raising the possibility of nonresponse bias. We

have carefully examined potential biases from these design

characteristics in previous publications [30, 33] and dem-

onstrated that bias from these sources was minimal. For

example, we have examined the effect of attrition on rates

of suicidal behaviors, psychiatric disorders, and other

mental health indicators and found no significant effects.

Further evidence is provided by highly comparable overall

prevalence rates in North Carolina and Puerto Rico [7, 9].

We should note that the response rate for adolescents in the

NCS-A at 75 % was higher [11].

Another potential issue is that we did not include data

from parent reports of symptoms, outcomes, or predictors

(with the exception of family income). (We only inter-

viewed parents about ADHD, behavioral disorders, and

substance use disorders). While there is argument that data

from multiple informants are desirable, many studies attest

to considerable discordance in parent–child reports of

psychopathology and functioning [35]. In a previous paper,

we have demonstrated substantial differences in parent–

child concordance across ethnic groups, such that minority

parents reported fewer problems but there were no differ-

ences among youths across ethnic groups [35]. This sug-

gests that reliance on youth reports may be less problematic

than use of parent reports, particularly for major depres-

sion. We should note that the original OADP study also

relied only on youth reports of psychiatric problems [24,

36, 37].

In this paper, we did not examine comorbidity of SUB

disorders. The available data indicate that comorbidity is

substantial between FS and SUB disorders as well as

between SUB disorders [24], this comorbidity aggregates

in families [38], and homotypic as well as heterotypic

continuity (comorbidity) occurs with SUB and FS disorders

in youths over time [25, 39]. That will be the basis of future

work using these data.

Based on results from TH2K and earlier study by

Lewinsohn et al. [24], it is clear that SUB among adoles-

cents constitutes a major source of morbidity in terms of

psychiatric morbidity. For any SUB, the prevalence was

42.3 %. Thus, over half of the sample met diagnostic cri-

teria for either SUB or FS disorder [24]. By any measure,

this estimate of disease burden is substantial.

Our estimates of burden, combining FS and SUB with

impairment, in concert with other epidemiologic surveys

cited earlier, suggest that as high as one in four youths

suffer from impairing psychiatric morbidity. This further

suggests that the global burden of such morbidity may be at

least as high as for adults and therefore one of the leading

causes of YLDs for adolescents, along with accidents and

suicide. But the true burden of mental disorders in ado-

lescents, as well as for children, is unknown for most

countries in the world [40].

The policy implications of including SUB with

impairment are profound, from both the perspective of

estimating need for mental health services and the costs

of providing such services [2, 5, 6, 41]. Beyond the policy

and treatment implications, there also are implications

concerning issues of etiology. That is, are the risk or

protective factors similar or dissimilar between FS and

SUB? Further, are the natural histories of FS and SUB

similar or dissimilar? From a clinical perspective, the

treatment implications clearly are important. SUB psy-

chiatric disorders are much more prevalent, even with

impairment, suggesting a clear potential for much greater

need for mental health care. This is accompanied by

access issues, in particular insurance coverage for SUB in

addition to FS disorders; SUB disorders currently are not

covered in many insurance plans.

To expand this line of inquiry, we are focusing on two

lines of research: examining differences across subgroups

in FS and SUB disorders, defined by age, gender, ethnic

status, and socioeconomic status, and examining risk fac-

tors for incidence of SUB disorders. Following the strategy

used in an earlier paper focusing on incidence and pro-

spective predictors of first incidence of FS disorders [41],

we also are examining the incidence and predictors of SUB

using the same set of predictors or risk and protective

factors used in an earlier study. Epidemiologically, obser-

vations of dissimilar patterns of risk factors would further

support the validity of DSM-IV (and by extension, DSM-5)

FS disorders in terms of lack of construct validity; similar

risk factor patterns for SUB disorders would not, suggest-

ing that the two are epidemiologically and perhaps etio-

logically similar.
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