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Abstract

Purpose The heterogeneity of serious emotional distur-

bance has been thoroughly documented among adolescents

with nationally representative data derived from structured

interviews, although use of these interviews may not be

feasible within the context of brief and self-administered

school surveys. This study seeks to identify distinct sub-

types of serious emotional disturbance in a large school-

based sample.

Methods A total of 108,736 students fully completed the

K6 scale that was included on the 2012 Kentucky Incen-

tives for Prevention Survey. Latent class analysis was used

to derive subtypes of serious emotional disturbance among

students receiving a positive screen (n = 15,147). To de-

termine significant predictors of class membership,

adjusted rate ratios and 95 % confidence intervals were

calculated using multinomial logistic regression.

Results A four-class model was the most parsimonious,

with four distinct subtypes emerging that varied by both

symptom type and severity: comorbid moderate severity,

comorbid high severity, anxious moderate severity, and

depressed high severity. Age, gender, race/ethnicity, family

structure, substance use, antisocial behavior, role impair-

ments, and peer victimization were significant predictors of

class membership, although the magnitude of these effects

was stronger for the two high severity groups.

Conclusions Our results suggest heterogeneity of serious

emotional disturbance by both symptom type and severity.

Prevention programs may benefit by shifting focus from

specific disorders to the core features of serious emotional

disturbance, including psychological distress, high comor-

bidity, and role impairments.

Keywords Adolescent � Mental health � Serious

emotional disturbance � School

Introduction

While the prevalence, persistence, and correlates of ado-

lescent psychiatric morbidity have been thoroughly

documented [1–3], clinical and epidemiologic studies

consistently show a high degree of comorbidity and over-

lap between internalizing disorders, namely depressive and

anxiety disorders [3–6]. Similarly, multimorbidity among

adolescents has been shown to be the strongest predictor of

serious emotional disturbance (SED), defined as a disorder

that meets criteria in the Diagnostic and Statistical Manual

of Mental Disorders (DSM) and results in functional im-

pairment that substantially interferes with or limits the
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child’s role in family, school, or community activities [3, 7,

8]. Consequently, the high comorbidity and significant

overlap between internalizing disorders suggest their clas-

sification as distinct disorders may not be theoretically or

empirically meaningful [9–11].

Significant efforts have therefore focused on clustering

techniques that group individuals on the basis of symptom

patterns. One technique, latent class analysis (LCA), has

been frequently utilized to empirically derive subtypes of

adolescents who share common characteristics and symp-

tom profiles, with evidence that both symptom type and

severity are sources of heterogeneity in depression and

anxiety [5, 6, 10–14]. Furthermore, LCA has been shown to

provide information more relevant to mental health policy

and practice than factor analysis as it clusters individuals

rather than variables [12–14].

This is particularly relevant as mental health policies

and services tend to place more emphasis on severity

and functional impairment than specific diagnoses for

resource allocation and policy planning purposes [15–

17]. As a result, measures of non-specific serious psy-

chological distress (SPD) have taken on new importance

within the context of differentiating individuals based on

severity rather than purely on diagnosis, especially since

individuals with a wide range of disorders typically have

higher scores on the core dimension of SPD [17]. Based

on this finding, the K6 scale was developed as a brief

measure of SPD using modern item response theory

(IRT) techniques [17]. Moreover, the K6 has been shown

to have good concordance with clinical diagnoses of

SED in nationally representative samples of adolescents

from the National Comorbidity Survey Replication

Adolescent Supplement (NCS-A) [18, 19].

Since 2012, the K6 has been used as part of a State

Epidemiological Outcomes Workgroup (SEOW) in Ken-

tucky, a surveillance initiative funded by the Center for

Substance Abuse Prevention at the United States (US)

Substance Abuse and Mental Health Services Administra-

tion (SAMHSA). The Kentucky SEOW primarily synthe-

sizes data from a large school survey called the Kentucky

Incentives for Prevention Survey (KIP) that has been ad-

ministered for over a decade by the Substance Abuse

Prevention Program within the Kentucky Cabinet for

Health and Family Services. As the KIP is administered to

the vast majority of school districts in the state, it continues

to provide data-driven capacity for youth mental health

planning as it relates to alcohol, tobacco, and other drug

(ATOD) use.

The addition of the K6 was particularly appealing

because of its ability to be included on a self-adminis-

tered epidemiologic survey with limited space and lo-

gistics that demand timely administration [20]. To date,

the SEOW has confirmed the one-dimensional structure

of the K6, produced 30-day prevalence estimates of SED

based on the established cutoff, and explored its rela-

tionship with ATOD use [20, 21]. Similarly, given that

the six items on the K6 were retained from a pool of 45

items comprising the 15 DSM-III-R domains of major

depressive disorder (MDD) and generalized anxiety dis-

order (GAD) [22], K6 data from the KIP may also be

used to examine the overlap between the internalizing

symptoms that comprise SED and determine varying

levels of severity.

Based on these characteristics, we utilized LCA to em-

pirically derive subclasses of students who screened posi-

tive for SED and compared mean K6 scores among these

subclasses. We then fit a multinomial logistic regression

model to determine significant predictors of class mem-

bership with negative SED screens serving as the base

outcome. In this model, we simultaneously entered relevant

correlates such as social and demographic characteristics,

ATOD use, antisocial behavior, role impairments, and peer

victimization. It was hypothesized that these subclasses

would primarily differentiate by symptom severity as op-

posed to symptom type, since the high comorbidity among

adolescents with SED suggests endorsement of both de-

pressive and anxious symptoms.

Methods

Study sample

The study population includes 6th, 8th, 10th, and 12th

grade students who completed the 2012 KIP. Through

agreements with individual school districts across the state,

the KIP has been administered to Kentucky students since

2004 through the Substance Abuse Prevention Program in

the Cabinet for Health and Family Services. The intent of

the survey is to anonymously assess student use of alcohol,

tobacco, and other drugs (ATOD) as well as a number of

factors related to potential substance abuse (e.g., peer in-

fluences, risk perceptions, and school safety). In 2006,

three questions on gambling were added to the survey; and

in 2012, the K6 was added. Additional information re-

garding the background and field procedures is detailed

elsewhere [20, 23].

In 2012, the KIP survey was administered to 154 Ken-

tucky school districts out of a total of 173 school districts,

yielding an 89 % participation rate. Among the 154 school

districts that voluntarily participated, a total of 122,718

students completed the survey. Out of these students, ap-

proximately 89 % fully completed the K6 scale

(n = 108,736). Data from the 2012 KIP were deemed ex-

empt by the Kentucky Cabinet for Health and Family

Services Institutional Review Board (IRB).
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Social and demographic factors

Social and demographic factors included gender (male or

female), age (10–12, 13–14, 15–16, and 17–18), and race/

ethnicity [Caucasian, African-American, Hispanic, Asian-

American/Pacific Islander (AA/PI), and Other]. Family

structure included living with both parents, mother only,

father only, mother and stepfather, father and stepmother,

or other (classified as having 1 or 2 biological parents, or

non-biological). Data regarding the percentage of youth in

poverty and population size were inputted from 2012 US

Census estimates for each Kentucky county.

Alcohol, tobacco, and other drug (ATOD) use

The KIP asks a series of questions about the frequency of

ATOD use in the past year and past month. Item re-

sponses range from 0, 1–2, 3–5, 6–9, 10–19, 20–39, and

40? occasions. Cigarettes, binge drinking, and marijuana

use were dichotomized as 0 or 1? occasions in the past

month. For illicit drugs, past-year use of cocaine, ecstasy,

methamphetamines, speed/uppers, and inhalants on 1?

occasions was included. For prescription drugs, past-year

abuse of opioids and tranquilizers on 1? occasions was

included.

Antisocial behavior and role impairments

Four items ask students about the frequency of taking a

handgun to school, attacking someone (i.e., fighting), and

being drunk or high at school using the aforementioned

item responses and groupings for the past year. These items

were dichotomized as 0 or 1? occasions. Several questions

address school, legal, and substance-related role impair-

ments. Students are asked on how many occasions they

have been suspended from school and arrested in the past

year, with these items dichotomized as 0 or 1? occasions.

In a series of yes or no questions, students are also asked if

their drinking or drug abuse has caused them in the past

year to get in trouble at school, get into verbal or physical

fights with other kids, get into fights with their parents, and

hurt or injure themselves.

Peer victimization

Four yes or no questions address experiences of past-year

peer victimization at school. Students are asked if

someone took money or things directly from them by

using force, weapons, or threats. Students are also asked

if someone verbally or physically threatened them at

school. Lastly, students are asked if someone made un-

wanted sexual advances or attempted to sexually assault

them at school.

K6 scale

The version of the K6 included on the 2012 KIP consists of

six questions that ask respondents how frequently they felt

nervous, hopeless, restless or fidgety, so depressed that

nothing could cheer you up, that everything was an effort,

and worthless in the past 30 days [22]. The following item

responses were used: never, a little of the time, some of the

time, most of the time, and all of the time. These responses

were coded 0–4, generating an unweighted summary scale

with a range of 0–24 [21]. The dichotomous scoring of 13?

was used to screen Kentucky students for SED as previous

research suggests this cutoff discriminates between respon-

dents with and without SED with good accuracy [21]. Of

note, a separate confirmatory factor analysis (data available

upon request) revealed a two-factor solution to the K6 that

included depression (hopeless, worthless, and so depressed

that nothing could cheer you up) and anxiety (nervous,

restless or fidgety, and that everything was an effort).

Data analyses

For students with a positive SED screen (n = 15,147), each

K6 item was entered into a latent class model and pro-

ceeded monotonically until the best fitting model was de-

termined [24]. Model fit was determined using established

information criteria: Akaike information criteria (AIC),

adjusted Bayesian information criterion (aBIC), the Lo-

Mendell-Rubin likelihood ratio test (LMR-LRT), the

bootstrapped likelihood ratio test (BLRT), and model en-

tropy [24]. For AIC and aBIC, lower values indicate a

better model fit [24]. The LMR-LRT and BLRT yield

p values, with values less than 0.05 indicating that the

estimated model provides a better fit than the previous

model with one less class [24]. Entropy values closer to 1

indicate more accuracy and precision in classification [24].

The aBIC was chosen over the Bayesian information cri-

terion (BIC) as this criterion has been shown to be one of

the most robust indicators of model fit when determining

the optimal number of classes [24, 25].

To test for significant mean differences among latent

classes, one-way analysis of variance (ANOVA) was per-

formed. Tukey’s honest significant difference (HSD) was

used to conduct all pairwise comparisons between classes.

Cross-tabulations were used to analyze the distribution of

social and demographic factors, role impairments, antiso-

cial behaviors, substance abuse, and peer victimization for

each subclass. These variables were then entered simulta-

neously into a multinomial logistic regression model to

determine significant predictors of class membership with

students receiving a negative SED screen serving as a base

outcome. This produced adjusted rate ratios (aRR) and

95 % confidence intervals (CI) for each predictor. Mplus
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Version 7 and Stata 12.1 were used for all analyses. All

statistical tests were two-sided with alpha set at the 0.05

level.

Results

Latent class analysis

The overall 30-day prevalence of SED was 13.9 %. A four-

class model was the most parsimonious as the AIC and

aBIC in the five-class solution only marginally decreased

from the four-class solution (Table 1). The LMR-LRT

(p = 0.8214) and BLRT (p = 0.7646) both indicated a

five-class solution was not significantly better. Further-

more, the entropy value of 0.715 suggested adequate

separation of the four classes and the five-class model

yielded a latent class that provided little empirical benefit

over the four-class model.

Four distinct subclasses emerged that varied by both

symptom type and severity: comorbid moderate severity,

comorbid high severity, anxious moderate severity, and

depressed high severity (Fig. 1). Among the comorbid

moderate class, the probabilities of endorsing most of the

time and all of the time for hopeless (0.63), restless or

fidgety (0.55), so depressed that nothing could cheer you

up (0.62) and everything was an effort (0.52) were com-

parable, and the probability for worthless (0.79) was the

highest. The probabilities for all items were significantly

elevated for the comorbid high class (range 0.95–0.99). In

the anxious moderate class, the probabilities for nervous

(0.69), restless or fidgety (0.77), and everything was an

effort (0.59) were higher than the three depression items

(range 0.21–0.31). Although the probabilities were above

0.60 for all items among the depressed high class, hopeless

(0.83), so depressed that nothing could cheer you up (0.76),

and worthless (0.87) were higher than the three anxious

symptoms (range 0.60–0.65).

Figure 2 depicts the prevalence rates and mean K6

scores for each subclass. Among students screening

positive for SED, the depressed high (30.5 %) and co-

morbid moderate (29.1 %) were the most prevalent classes.

The comorbid moderate (M = 15.3, SD = 1.76) and anx-

ious moderate (M = 14.7, SD = 1.72) classes had lower

means compared to the comorbid high (M = 23.4,

SD = 1.38) and depressed high (M = 17.9, SD = 2.65)

classes. Similarly, one-way ANOVA indicated significant

mean differences across the four classes

(F3, 15,143 = 13,399.65, p \ 0.001) and pairwise compar-

isons using Tukey’s HSD revealed that each class sig-

nificantly differed from one another (all p’s \ 0.001).

Predictors of class membership

Several age, gender, and race differences were found be-

tween classes (Table 2). For age, there was a similar dis-

tribution of 15–16 year olds in each class. Depressed high

had the lowest prevalence of 17–18 year olds and the

highest prevalence of 13–14 year olds, while comorbid

moderate had the lowest prevalence of 10–12 year olds and

the highest prevalence of 15–16 year olds. Comorbid high

had a more even distribution of males and females than the

other three classes that were predominantly female (range

65.2–66.7 %). Comorbid high also had the highest propor-

tion of non-Caucasians (21.6 %) while the remaining

classes tended to have comparable rates of Caucasians.

Poverty status and population density were similar among

classes.

With regard to cigarette and marijuana use in the past

month, the rates were fairly comparable among classes

(Table 3). For binge drinking in the past 2 weeks, however,

the highest rate was among comorbid high (20.6 %). De-

pressed high and comorbid high had the highest rates of

cocaine, ecstasy, and methamphetamine use in the past

year, although opioid and tranquilizer use in the past year

were similar across classes. Among antisocial behaviors,

comorbid high and depressed high had the highest rates,

although these differences were most pronounced for

fighting at school in the year. For role impairments, co-

morbid high and depressed high again had the highest rates,

especially for the four substance-related consequences.

Lastly, experiencing physical threats and sexual assault in

the past year was fairly similar across classes. Comorbid

high had the highest rate of having personal items stolen

with force (18.1 %) and the lowest rate of experiencing

verbal threats (37.9 %), while depressed high had the

highest rate of experiencing verbal threats.

Table 4 shows the results from the multinomial logistic

regression model predicting class membership with social

and demographic characteristics, ATOD use, antisocial

behaviors, role impairments, and peer victimization si-

multaneously entered as predictors. Compared to

10–12 year olds, older students were significantly more

Table 1 Global model fit statistics from latent class analysis

Model AIC aBIC LMR-LRT

p value

BLRT

p value

Entropy

2-class 218,597.74 218,815.67 \0.0001 \0.0001 0.877

3-class 215,489.36 215,818.49 \0.0001 \0.0001 0.757

4-class 213,657.92 214,098.23 0.0082 0.0002 0.715

5-class 212,899.47 213,450.98 0.8214 0.7646 0.740

AIC Akaike information criterion, aBIC adjusted Bayesian informa-

tion criterion, LMR-LRT Lo-Mendell-Rubin likelihood ratio

test, BLRT bootstrapped likelihood ratio test

Bolded values denote final model
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likely to be in all classes, although the effects were

strongest for comorbid moderate and anxious moderate.

Similarly, females were more likely to be in all classes,

although the effect size for comorbid high was noticeably

weaker (aRR = 1.28, 95 % CI 1.17–1.41). Compared to

Caucasians, African Americans were significantly less

likely to be comorbid moderate (aRR = 0.75, 95 % CI

0.63–0.89), while AA/PI were more likely to be comorbid

high (aRR = 1.87, 95 % CI 1.34–2.61) and Other races

were more likely to be comorbid moderate (aRR = 1.20,

95 % CI 1.03–1.41), comorbid high (aRR = 1.38, 95 % CI

1.16–1.64), and depressed high (aRR = 1.32, 95 % CI

1.13–1.53). No significant race/ethnicity effects were found

for anxious moderate. With the exception of depressed

high, youth in poverty and population density were not

significant predictors of class membership.

For ATOD use, past-month cigarette use significantly

predicted membership to all classes, while students binge

drinking in the past 2 weeks were significantly less likely

to be in comorbid moderate, anxious moderate, and de-

pressed high. No significant effects were demonstrated for

marijuana. Similarly, opioid use was not a significant

predictor of class membership, although students using

tranquilizers in the past year were significantly more likely

to be comorbid moderate (aRR = 1.27, 95 % CI

1.04–1.56) and anxious moderate (aRR = 1.19, 95 % CI

1.01–1.66). Inhalant use in the past year was a significant

predictor for all classes. Cocaine use in the past year sig-

nificantly predicted comorbid high (aRR = 1.46, 95 % CI

1.10–1.96) and methamphetamine use significantly pre-

dicted depressed high (aRR = 1.55, 95 % CI 1.10–2.18).

Among antisocial behaviors in the past year, fighting

was more likely among all classes. For role impairments,

trouble at school due to ATOD use significantly predicted

comorbid high (aRR = 1.45, 95 % CI 1.25–1.69). Students

who experienced injury and fought with parents were

Fig. 1 Probability of endorsing

most of the time and all of the

time across subtypes

aValues expressed as mean (standard deviation).

23.4 (1.38)

17.9 (2.65)

14.7 (1.72)

15.3 (1.76)

Prevalence (n=15,147)

Fig. 2 Prevalence and mean K6

scores for each subtype
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significantly more likely to be in all classes. Similarly, all

forms of peer victimization in the past year predicted class

membership, although stealing with force did not emerge

as a predictor for comorbid moderate and physical threat

did not predict comorbid high.

Discussion

The findings from this study partially supported our hy-

pothesis as the heterogeneous set of SED subclasses

derived from LCA was characterized by differences in both

severity and symptom type. This is consistent with some

research [6, 26], although a multitude of LCA studies have

found heterogeneity with regard to either severity or

symptom type, but not both [5, 13, 27–31]. These studies

have typically explored heterogeneity in the structure of

major depression and anxiety disorders, while this analysis

looked at SED. Nonetheless, the finding that the depressed

high severity class comprised 31 % of SED cases is highly

consistent with the NCS-A that found the proportion of

SED due to major depression was 30 % [3].

Moreover, anxious moderate was the smallest class (18 %

of SED cases), which is also highly consistent with the NCS-

A finding of approximately 18.4 % of anxiety disorder cases

being rated as serious, the lowest of any disorder type [3]. On

the other hand, the two comorbid classes are consistent with

NCS data suggesting that comorbid MDD and GAD may not

emerge from distinct classifications, but from clinically sig-

nificant subpopulations with overlapping symptoms that

further vary by severity and progression [26]. In this study,

the comorbid high severity group had near maximum K6

scores along with higher rates of ATOD use, prescription

drug use, and role impairments than the comorbid moderate

severity class, which had significantly lower K6 scores.

Taken together, differentiating between SED cases using the

K6 provides additional evidence that both symptom severity

and type may be more relevant than the specific types of

Table 2 Social and

demographic characteristics of

subtypes

AA/PI Asian-American and

Pacific Islander
a Values expressed as valid

column percentage (95 %

confidence interval)

Characteristicsa Comorbid moderate Comorbid high Anxious moderate Depressed high

Overall 29.1 (28.4–29.8) 22.4 (21.8–23.1) 18.0 (17.4–18.6) 30.5 (29.8–31.2)

Age (years)

10–12 14.3 (13.3–15.4) 20.7 (19.4–22.1) 16.9 (15.5–18.3) 20.2 (19.1–21.4)

13–14 27.5 (26.2–28.9) 23.1 (21.7–24.6) 23.8 (22.2–25.5) 30.2 (28.9–31.6)

15–16 32.6 (31.2–34.0) 29.3 (27.8–30.9) 30.1 (28.3–31.8) 29.7 (28.4–31.0)

17–18 25.6 (24.3–26.9) 26.9 (25.4–28.4) 29.3 (27.6–31.1) 19.9 (18.8–21.1)

Gender

Female 66.7 (65.3–68.2) 47.3 (45.6–49.1) 65.2 (63.4–67.1) 66.2 (64.8–67.6)

Male 33.3 (31.8–34.7) 52.3 (50.9–54.4) 34.8 (32.9–36.6) 33.8 (32.4–35.2)

Race/ethnicity

Caucasian 84.5 (83.3–85.5) 78.4 (76.9–79.8) 85.1 (83.7–86.4) 82.6 (81.4–83.7)

African-American 4.9 (4.3–5.6) 8.1 (7.2–9.1) 5.9 (5.1–6.9) 5.8 (5.1–6.5)

Hispanic 3.2 (2.7–3.8) 3.5 (2.9–4.1) 2.7 (2.1–3.3) 3.6 (3.1–4.2)

AA/PI 1.3 (1.0–1.7) 1.9 (1.5–2.4) 0.7 (0.4–1.1) 0.9 (0.6–1.2)

Other 6.1 (5.4–6.9) 8.1 (7.2–9.1) 5.7 (4.9–6.6) 7.2 (6.5–8.0)

Biological parents

Both 42.5 (41.0–44.0) 43.7 (42.0–45.4) 44.2 (42.3–46.1) 40.0 (38.3–41.1)

One 44.4 (43.0–45.9) 40.9 (39.3–42.6) 43.8 (42.0–45.7) 45.5 (44.0–46.9)

Non-biological 13.1 (12.1–14.1) 15.4 (14.2–16.7) 12.0 (10.8–13.2) 14.8 (13.8–15.9)

Youth in poverty (%)

10.7–20.9 25.4 (24.1–26.7) 25.6 (24.2–27.1) 25.0 (23.4–27.3) 21.8 (20.6–23.0)

21.1–24.6 25.4 (24.2–26.7) 24.8 (23.4–26.3) 25.4 (23.8–27.0) 25.3 (24.0–26.5)

25.1–30.7 24.9 (23.7–26.2) 23.5 (22.1–24.9) 25.4 (23.8–27.0) 26.9 (25.6–28.2)

30.9–52.8 24.3 (23.0–25.6) 26.1 (24.7–27.6) 24.0 (22.5–25.7) 26.0 (24.8–27.3)

Population size

2,188–19,978 23.9 (22.6–25.2) 25.1 (23.6–26.5) 24.8 (23.2–26.4) 25.2 (24.0–26.5)

20,071–37,544 24.0 (22.8–25.3) 25.2 (23.8–26.7) 23.5 (21.9–25.1) 24.4 (23.2–25.7)

37,655–75,427 25.8 (24.5–27.1) 23.9 (22.5–25.3) 27.5 (25.9–29.3) 26.6 (25.3–27.9)

75,896–305,489 26.4 (25.1–27.7) 25.9 (24.4–27.4) 24.2 (22.7–25.9) 23.8 (22.6–25.0)
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disorders that may comprise the SED [3, 5, 6, 32, 33]. It is

notable, however, that anxiety symptoms accompanied with

less severity and lower rates of ATOD use, antisocial be-

havior, and role impairments may be more salient for a subset

of SED cases.

Other key differences were also found between classes.

The higher proportion of females among all classes except

comorbid high is broadly consistent with higher rates of

mood and anxiety disorders among females [2, 32, 34].

Gender differences in ATOD use, including cigarette

smoking and nonmedical prescription drug (NMPD) use,

have also been demonstrated, as female use is typically

associated with self-medication of negative affect and

stress, while male use tends to be more related to ex-

perimentation and antisocial behavior [35–40]. Moreover,

female cigarette smokers tend to suffer more adverse car-

diovascular and metabolic effects than males [41–46],

further demonstrating distinct biopsychosocial correlates of

psychiatric morbidity among females.

As cigarette smoking was a significant predictor for all

classes, several studies have shown a link between

abnormal respiratory function and anxiety disorders, sug-

gesting that the acute respiratory effects induced by ci-

garette smoke may influence the onset of anxiety

symptomatology [47–49]. Cigarette smoke also contains

monoamine oxidase (MAO) inhibiting compounds and

disrupts synthesis of serotonin, both of which significantly

impact mood regulation [50–52]. Since individuals with

current psychiatric morbidity consume nearly 50 % of the

cigarettes in the US [53], it is possible that the pervasive

cigarette smoking among the four subgroups in this study

may be a method to modulate their mood or reduce the

negative effects of concurrent ATOD use. This is of par-

ticular concern to a state like Kentucky where adolescent

smoking rates continue to exceed the nation [54].

Kentucky has also been heavily impacted by NMPD use

and its consequences over the past 15 years. The increased

likelihood of tranquilizer use among the two moderate

severity classes in combination with the decreased likeli-

hood of binge drinking suggests that certain students may

prefer prescription drugs over alcohol [55]. This is an

alarming trend as female NMPD users 12–17 years old

Table 3 Prevalence of

substance abuse, antisocial

behavior, and role impairments

among subtypes

ATOD alcohol, tobacco, and

other drug
a Values expressed as valid

column percentage (95 % CI)

Characteristicsa Comorbid moderate Comorbid high Anxious moderate Depressed high

ATOD use

Binge drinking 12.9 (11.9–13.9) 20.6 (19.3–22.1) 12.3 (11.1–13.6) 15.5 (14.4–16.5)

Cigarettes 23.0 (21.8–24.3) 24.9 (23.5–26.4) 20.1 (18.6–21.7) 24.7 (23.5–26.0)

Marijuana 14.9 (13.9–16.0) 17.5 (16.2–18.9) 13.3 (12.0–14.6) 16.1 (15.0–17.2)

Cocaine 2.4 (2.0–3.0) 5.1 (4.4–6.0) 2.3 (1.9–3.1) 2.9 (2.5–3.5)

Ecstasy 2.7 (2.3–3.3) 4.2 (3.6–5.0) 2.3 (1.8–3.0) 3.2 (2.8–3.8)

Methamphetamine 1.6 (1.3–2.1) 2.9 (2.4–3.6) 1.5 (1.1–2.1) 2.0 (1.7–2.5)

Inhalants 9.9 (9.1–10.9) 10.1 (9.1–11.2) 7.5 (6.5–8.5) 11.6 (10.7–12.5)

Prescription drugs

Opioids 3.9 (3.4–4.5) 5.1 (4.4–5.9) 3.8 (3.1–4.6) 3.8 (3.3–4.4)

Tranquilizers 5.6 (4.9–6.3) 6.0 (5.2–6.8) 5.5 (4.7–6.4) 5.6 (5.0–6.4)

Antisocial behavior

Gun carrying 7.2 (6.5–8.0) 12.7 (11.6–13.9) 8.1 (7.1–9.2) 9.5 (8.6–10.3)

Fighting 17.3 (16.2–18.5) 22.5 (21.1–23.9) 16.4 (15.1–17.9) 23.0 (21.8–24.2)

Drunk at school 16.3 (15.2–17.4) 18.7 (17.4–20.1) 14.5 (13.2–15.8) 18.5 (17.4–19.6)

Role impairments

Suspended 13.4 (12.4–14.5) 20.3 (19.0–21.7) 13.8 (12.5–15.1) 16.6 (15.6–17.8)

Arrested 5.7 (5.0–6.4) 9.6 (8.6–10.6) 5.7 (4.9–6.7) 7.2 (6.5–8.0)

Trouble at school 11.0 (10.1–12.0) 20.9 (19.5–22.3) 10.1 (9.0–11.3) 15.4 (14.4–16.5)

Hurt/injured self 16.1 (15.0–17.2) 21.9 (20.5–23.3) 13.4 (12.2–14.7) 21.6 (20.4–22.8)

Fights with peers 16.5 (15.4–17.6) 25.0 (23.6–26.5) 14.7 (13.4–16.1) 22.5 (21.3–23.7)

Fights with parents 16.2 (15.1–17.3) 18.9 (17.6–20.3) 13.9 (12.6–15.3) 19.9 (18.7–21.1)

Peer victimization

Steal with force 8.5 (7.7–9.3) 18.1 (16.8–19.5) 9.9 (8.8–11.1) 12.8 (11.9–13.8)

Verbal threat 45.6 (44.1–47.1) 37.9 (36.3–40.0) 45.1 (43.3–47.0) 50.1 (48.7–51.6)

Physical threat 40.0 (38.5–41.4) 33.9 (32.3–35.5) 41.3 (40.0–43.2) 42.8 (41.4–44.2)

Sexual assault 22.3 (21.1–23.5) 26.3 (24.9–27.9) 20.8 (19.3–22.4) 26.9 (25.7–28.2)
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Table 4 Multinomial logistic

regression results predicting

class membership

AA/PI Asian-American and

Pacific Islander, ATOD alcohol,

tobacco, and other drug
a Values expressed as adjusted

rate ratio (95 % CI). Bold

entries denote statistical

significance
b Population density omitted

from table due to lack of

significant findings

Characteristicsa,b Comorbid moderate Comorbid high Anxious moderate Depressed high

Age (years)

10–12 1.00 1.00 1.00 1.00

13–14 1.88 (1.66–2.12) 1.19 (1.03–1.36) 1.42 (1.21–1.65) 1.45 (1.30–1.62)

15–16 2.55 (2.26–2.88) 1.60 (1.40–1.84) 2.29 (1.97–2.66) 1.62 (1.45–1.82)

17–18 2.61 (2.30–2.97) 1.82 (1.58–2.10) 2.74 (2.35–3.19) 1.44 (1.27–1.63)

Gender

Male 1.00 1.00 1.00 1.00

Female 2.37 (2.19–2.57) 1.28 (1.17–1.41) 2.30 (2.08–2.55) 2.56 (2.36–2.78)

Race/ethnicity

Caucasian 1.00 1.00 1.00 1.00

African-American 0.75 (0.63–0.89) 1.12 (0.94–1.33) 0.88 (0.72–1.08) 0.91 (0.78–1.07)

Hispanic 1.21 (0.99–1.48) 1.11 (0.86–1.42) 0.97 (0.73–1.29) 1.17 (0.95–1.44)

AA/PI 1.18 (0.84–1.66) 1.87 (1.34–2.61) 0.62 (0.35–1.10) 0.97 (0.65–1.43)

Other 1.20 (1.03–1.41) 1.38 (1.16–1.64) 1.04 (0.84–1.28) 1.32 (1.13–1.53)

Biological parents

Both 1.00 1.00 1.00 1.00

One 1.38 (1.28–1.50) 1.22 (1.11–1.34) 1.26 (1.14–1.39) 1.38 (1.27–1.49)

Non-biological 1.63 (1.45–1.83) 1.52 (1.33–1.74) 1.39 (1.29–1.62) 1.66 (1.48–1.87)

Youth in poverty (%)

10.7–20.9 1.00 1.00 1.00 1.00

21.1–24.6 0.92 (0.83–1.02) 0.91 (0.80–1.03) 0.89 (0.78–1.02) 1.04 (0.93–1.16)

25.1–30.7 0.94 (0.84–1.06) 0.94 (0.81–1.09) 0.89 (0.77–1.04) 1.24 (1.09–1.40)

30.9–52.8 0.92 (0.81–1.04) 0.95 (0.82–1.11) 0.91 (0.78–1.06) 1.17 (1.03–1.33)

ATOD use

Binge drinking 0.66 (0.58–0.76) 1.07 (0.93–1.24) 0.71 (0.60–0.83) 0.78 (0.69–0.89)

Cigarettes 1.52 (1.37–1.70) 1.32 (1.16–1.50) 1.31 (1.14–1.51) 1.52 (1.36–1.69)

Marijuana 0.97 (0.84–1.11) 0.98 (0.84–1.15) 0.91 (0.77–1.09) 1.01 (0.85–1.16)

Cocaine 1.17 (0.86–1.58) 1.46 (1.10–1.96) 1.11 (0.75–1.64) 1.06 (0.79–1.42)

Ecstasy 0.80 (0.60–1.07) 1.13 (0.85–1.49) 0.78 (0.54–1.13) 0.99 (0.76–1.28)

Methamphetamine 1.07 (0.73–1.58) 1.26 (0.87–1.82) 1.26 (0.78–2.04) 1.55 (1.10–2.18)

Inhalants 2.21 (1.91–2.56) 1.70 (1.43–2.03) 1.73 (1.42–2.11) 2.03 (1.77–2.34)

Prescription drugs

Opioids 1.13 (0.89–1.44) 1.02 (0.78–1.33) 1.30 (0.96–1.76) 0.91 (0.70–1.16)

Tranquilizers 1.27 (1.04–1.56) 0.97 (0.77–1.23) 1.29 (1.01–1.66) 1.11 (0.90–1.36)

Antisocial behavior

Gun carrying 1.03 (0.88–1.19) 1.05 (0.90–1.23) 1.07 (0.88–1.29) 1.10 (0.96–1.27)

Fighting 1.44 (1.28–1.61) 1.55 (1.36–1.76) 1.45 (1.25–1.68) 1.77 (1.59–1.97)

Drunk at school 1.13 (0.99–1.29) 1.02 (0.88–1.19) 1.08 (0.91–1.29) 1.07 (0.94–1.23)

Role impairments

Suspended 0.88 (0.78–0.99) 1.02 (0.88–1.17) 1.01 (0.87–1.17) 0.96 (0.85–1.08)

Arrested 1.06 (0.88–1.26) 1.10 (0.91–1.32) 1.07 (0.85–1.34) 0.95 (0.80–1.13)

Trouble at school 0.92 (0.79–1.08) 1.45 (1.25–1.69) 0.86 (0.71–1.05) 1.04 (0.91–1.19)

Hurt/injured self 1.84 (1.62–2.10) 2.03 (1.77–2.33) 1.58 (1.34–1.87) 2.22 (1.97–2.51)

Fights with peers 0.87 (0.76–1.01) 1.14 (0.98–1.32) 0.95 (0.79–1.14) 0.97 (0.85–1.11)

Fights with parents 1.51 (1.32–1.72) 1.26 (1.08–1.46) 1.52 (1.28–1.80) 1.52 (1.35–1.73)

Peer victimization

Steal with force 1.08 (0.93–1.26) 3.14 (2.72–3.64) 1.42 (1.19–1.69) 1.40 (1.22–1.60)

Verbal threat 2.46 (2.25–2.68) 1.33 (1.18–1.49) 2.57 (2.30–2.87) 2.64 (2.41–2.88)

Physical threat 1.34 (1.24–1.46) 0.91 (0.82–1.02) 1.45 (1.30–1.61) 1.32 (1.21–1.43)

Sexual assault 1.77 (1.58–1.97) 2.43 (2.12–2.77) 1.53 (1.33–1.76) 1.93 (1.74–2.15)
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have been shown to more frequently utilize mental health

treatment services, make more emergency rooms visits,

and take diverted prescription drugs to relieve migraines

and menstrual cramps [56–58]. Along with the significant

findings for inhalants, cocaine, and methamphetamines,

this study provides further evidence of the relationship

between ATOD use and psychiatric morbidity. These re-

sults clearly indicate the importance of focusing on this

relationship in prevention activities while addressing gen-

der differences.

Although the present study elucidates on the hetero-

geneity of SED using LCA and estimates significant pre-

dictors of class membership, several limitations merit

discussion. First, data from the KIP are cross-sectional,

which prevent the ability to infer causation between sig-

nificant predictors and class membership. Prospective

studies are therefore necessary to further disentangle tem-

porality. For example, some cohort studies show ATOD

use may precede psychiatric morbidity, while others have

found the reverse pattern [47, 59–63]. Similarly, specific

timing patterns in the onset of psychiatric morbidity and

the influence of onset on subsequent disorders have also

been shown [7]. Second, the vast majority of Kentucky

students included in this study were Caucasian (84 %).

Although these results may not generalize to other

populations, the significant findings for AA/PI’s and other

races are particularly salient in a predominantly Caucasian

and rural state like Kentucky. Several studies have shown

that experiences of unfair treatment and racial dis-

crimination are significant risk factors for psychiatric

morbidity and ATOD use for a variety of racial and ethnic

populations [64–68].

Third, the demographic differences found among the

four groups suggest the number and structure of classes

may vary by age, gender, and race/ethnicity. While

multi-group LCA would elucidate on these two issues,

conducting such analyses was beyond the scope of this

study. Moreover, the primary goal of this study was to

determine whether short screening scales may be used to

evaluate the heterogeneity of SED and explore the dis-

tribution of relevant correlates among the empirically

derived subgroups, especially since the identification of

priority populations may have more practical and im-

mediate policy implications for prevention efforts in the

state. Similarly, the distribution of classes found in this

study also raises the issue of whether the heterogeneity of

SED represents true population-based differences or a

methodological artifact. Given the effects found for

ATOD use, antisocial behavior, and role impairments

among the more severe classes, however, these results

suggest SED subtypes may be effectively distinguished in

community samples of adolescents. Lastly, while the K6

is best able to detect MDD and GAD [3, 17, 20], further

heterogeneity among specific anxiety disorders and MDD

subtypes may not have been fully captured in this study.

Data from the NCS-A also indicate that behavior disor-

ders are attributable to the highest proportion of SED

cases [3], which has prompted additions to the K6 that

improve its predictive ability [18]. Even so, the classes

found in this study suggest that short screening scales

like the K6 may be used to effectively distinguish ado-

lescent subpopulations.

Our study is the first to employ LCA to evaluate the

heterogeneity of SED as measured by the K6, which has

several implications for prevention activities. Specifically,

focusing on the core features of SED, including SPD,

multimorbidity, and role impairments may be more

practical for selective and indicated prevention interven-

tions as opposed to emphasizing specific disorders. As

SED subtypes vary by symptom severity and type, factors

like service utilization, treatment response, disorder onset,

and recurrence also vary [69–73]. Based upon the

heterogeneous presentation of SED along with these fac-

tors, early intervention programs that address different

levels of severity and intervene at critical periods may

also prevent the emergence of more serious and long-term

psychiatric morbidity [74, 75]. Furthermore, the stability

of subtypes has been shown to be low in adolescents, with

large proportions cycling between subtypes over time

[76–79]. Longitudinal research is necessary to identify the

timing, correlates, and persistence of these subtype

changes [6].

Considering the findings of this study in a large school-

based sample, K6 data may be an effective tool to increase

understanding of SED subtypes among adolescents, espe-

cially in instances where structured interviews are not fea-

sible. Further investigation of SED subtypes across

different samples will be necessary to explore heterogene-

ity, comorbidity, and shared etiology. The addition of

questions related to suicide behaviors, bully victimization,

and new drugs of abuse on the upcoming 2014 KIP also

provides opportunity to extrapolate on the heterogeneity of

SED as to better inform prevention and treatment efforts.
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