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Abstract

This study examined the prevalence of substance use disorders (SUDs) among psychiatric patients
aged 2-17 years in an electronic health records database (N=11,457) and determined patterns of
comorbid diagnoses among patients with a SUD to inform emerging comparative effectiveness
research (CER) efforts. DSM-IV diagnoses of all inpatients and outpatients at a large university-
based hospital and its associated psychiatric clinics were systematically captured between 2000
and 2010: SUD, anxiety (AD), mood (MD), conduct (CD), attention deficit/hyperactivity
(ADHD), personality (PD), adjustment, eating, impulse-control, psychotic, learning, mental
retardation, and relational disorders. The prevalence of SUD in the 2-12-year age group (n=6,210)
was 1.6% and increased to 25% in the 13-17-year age group (n=5,247). Cannabis diagnosis was
the most prevalent SUD, accounting for more than 80% of all SUD cases. Among patients with a
SUD (n=1,423), children aged 2-12 years (95%) and females (75-100%) showed high rates of
comorbidities; blacks were more likely than whites to be diagnosed with CD, impulse-control, and
psychotic diagnoses, while whites had elevated odds of having AD, ADHD, MD, PD, relational,
and eating diagnoses. Patients with a SUD used more inpatient treatment than patients without a
SUD (43% vs. 21%); children, females, and blacks had elevated odds of inpatient psychiatric
treatment. Collectively, results add clinical evidence on treatment needs and diagnostic patterns
for understudied diagnoses.
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1. Introduction

Psychiatric disorders take a heavy toll on children and adolescents, especially those affected
by comorbid substance use disorders (SUDs: abuse or dependence) and other psychiatric
diagnoses (Riggs, 2003; Libby and Riggs, 2005). National data estimate that about 50% of
Americans with a history of psychiatric disorders, including SUD, mood (MD), anxiety
(AD), conduct (CD), attention deficit hyperactivity (ADHD), oppositional-defiant (ODD),
and intermittent-explosive disorders, experienced their first symptoms by 14 years of age
(Kessler et al., 2005). The use of electronic health record (EHR) data to discern the type and
quality of health care delivery for children and adolescents with psychiatric disorders is now
recognized as a priority for comparative effectiveness research (CER) (Institute of Medicine
[IOM], 2009; Jha et al., 2010). This study seeks to characterize comorbid patterns of SUDs
and other psychiatric disorders among psychiatric inpatients and outpatients aged 2—-17 years
in a large EHR database to differentiate patterns of comorbidities by patients’ age, sex, race/
ethnicity, and treatment setting to inform emerging CER efforts.

Adolescence is the period with the highest risk for initiating substance use, and adolescent-
onset SUDs confer a particularly high risk for prolonged addiction, treatment need,
psychiatric disorders, and mortality (Brook et al., 2000; Clark et al., 2008; Kandel et al.,
1999; Roberts et al., 2007; Shrier et al., 2003; Zeitlin, 1999). Unfortunately, because many
psychiatric disorders have their origins in childhood or adolescence, SUDs often co-exist
with other disorders (e.g., MD, AD, CD, ADHD) that further intensify clinical courses and
complicate treatment options (Libby and Riggs, 2005; Lubman et al., 2007; Najt et al., 2011,
Roberts et al., 2007; Shrier et al., 2003). As shown from the National Comorbidity Survey
Replication-Adolescent Supplement, lifetime psychiatric disorders are prevalent among
adolescents aged 13-18 years (SUDs, 11%; AD, 32%; MD, 14%; CD, 7%; ODD, 13%;
ADHD, 9%), and about 40% of adolescents with one disorder also have another one
(Merikangas et al., 2010).

Adolescents with a SUD are reported have a high rate of comorbidities. In a large
community survey, Kandel et al. (1999) found that 76% of American adolescents aged 14—
18 years with a current SUD had another current psychiatric disorder (MD, AD, CD,
ADHD, ODD, antisocial personality disorders [PD]) (Kandel et al., 1999). Findings from
various studies suggest that disruptive behavioral disorders (CD, ADHD, ODD) are the most
prevalent disorders among adolescents with substance use problems (25-50%), particularly
among males, followed by depression and AD, particularly among females (Armstrong and
Costello, 2002). Rates of co-occurring depression and SUDs are thought to range from 11—
32% across studies; rates of co-occurring AD and SUDs vary greatly from 7% to 40%
(Armstrong and Costello, 2002; O'Neil et al., 2011). Rates of comorbidities by race/
ethnicity, however, are infrequently reported (Armstrong and Costello, 2002; O'Neil et al.,
2011). Available data suggest that black children or adolescents with a psychiatric disorder
are more likely than their white counterparts to receive inpatient psychiatric treatment and
be diagnosed with disruptive behavioral or psychotic disorders, while whites are more likely
to be diagnosed with internalizing disorders and SUDs (Muroff et al., 2008).
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Further, much less is known about the extent of SUDs and their comorbid conditions among
children and young adolescents (Armstrong and Costello, 2002; O'Neil et al., 2011). Studies
of children or adolescents with bipolar spectrum disorders indicate rarity of SUDs among
children, but the rate of SUDs (16-39%) escalates in adolescence (Goldstein and Bukstein,
2010). Findings from adolescents who used mental health treatment suggest a prevalent rate
of SUDs (17-39%), particularly among psychiatric inpatients (Deas-Nesmith et al., 1998;
Kramer et al., 2003; Weaver et al., 2007). Collectively, these findings highlight a need to
describe a more comprehensive pattern of comorbid disorders in different treatment settings,
especially among children and nonwhites (I0M, 2009).

To date, major studies of comorbidities are based mainly on surveys of non-institutionalized
adolescents. While they provide crucial statistics for informing health policy and resource
allocation, children and severe subsets (e.g., psychiatric patients, inpatients) often are not
included, and surveys tends to restrict their coverage to certain disorders (e.g., alcohol, drug,
MD, AD, CD, ADHD). Therefore, there are limited data about some Diagnostic and
Statistical Manual of Mental Disorder-1V (DSM-1V) diagnoses not routinely assessed by
survey research (e.g., PD, adjustment, learning problems, relational problems, mental
retardation, and psychosis/schizophrenia). Similarly, clinical trial samples provide another
source of valuable data for determining comorbid rates. Their results about comorbid
patterns, however, are constrained by the inclusion and exclusion criteria used to select
participants, and children as well as adolescents with current SUDs or severe conditions are
often excluded from clinical studies of mental disorders (O'Neil et al., 2011). Such
constraints could impede the progress of clinical research and development of treatment
options, as individuals with more severe problems or poor prognosis often have an earlier
onset or a comorbid SUD (Brook et al., 2000; Cohen, 2008; Clark et al., 2008; Roberts et al.,
2007; Shrier et al., 2003; Zeitlin, 1999).

Of note, because of the very high cost of conducting randomized trials and the limitations in
generalizing their results to patients in the real world due to inclusion/exclusion criteria and
study attrition, use of EHR has become a priority for research, including research on
children and adolescents with psychiatric disorders (IOM, 2009; Jha et al., 2010). To
elucidate a more comprehensive pattern of disorders and comorbidities not routinely
available in survey or clinical research, and to generate evidence to inform designs of CER
in “real-world” clinical settings, this study capitalizes on a large EHR database collected
during treatment of psychiatric patients to examine comorbidities among children and
adolescents with a SUD. It addresses an important gap by examining all available
psychiatric conditions (i.e., diagnoses are not constrained by survey questions used) and by
including all psychiatric patients aged < 17 years with a SUD, patients were not excluded
due to institutional status, severity, or inclusion/exclusion criteria.

By capturing longitudinal healthcare information, the large EHR database constitutes a
source from which to gauge the extent of psychiatric conditions and guide CER efforts
aimed at evaluating the types of treatments used in usual practices—as well as patients’
response and safety profiles—with the ultimate goal of improving practice and patient
quality of life. By capturing all patients’ medical records longitudinally, the EHR provides
health professionals with an effective means by which to monitor patients’ progress, identify
problems in linkage of care, reduce repetitive procedures, and enhance the treatment
efficiency. It also can serve as an anonymized, HIPAA-compliant data repository for
conducting research to establish comprehensive comorbid patterns by patients’ age, sex, and
racial/ethnic backgrounds; identify diagnostic profiles of patients seen in (costly) inpatient
settings; and evaluate specific treatments (e.g., evidence-based or not) for diverse groups of
patients (e.g., using practical clinical trials to compare responses to different treatment
options). As such, diagnostic patterns and comorbid conditions disproportionally affecting
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certain age, sex, or, racial/ethnic groups in different treatment settings can be identified for
etiological or outcome research (retrospectively or prospectively) that can enhance
knowledge about treatment options and practices, and help improve service delivery and
reduce health disparities.

As an initial step for informing CER research related to SUDs, this study (1) examines the
prevalence of all available SUDs among psychiatric patients aged < 17 years by age at first
psychiatric visit, sex, race/ethnicity, and treatment setting; (2) determines the extent and
patterns of comorbid psychiatric disorders among patients with a SUD by age, sex, race/
ethnicity, and treatment setting; (3) estimates associations of age, sex, and race/ethnicity
with each comorbid diagnosis using logistic regression procedures to control for treatment
setting and calendar year; and (4) determines demographic and diagnostic characteristics
associated with psychiatric inpatient treatment.

2. Methods

2.1. Data source

Since 1998, the Duke University Medical Center (DUMC) Department of Psychiatry has
used an EHR system (MindLinc) in all of its clinics and inpatient units to capture data on
each patient’s medical record, ranging from social and developmental history to physical
exams and discharge summaries. This system supplies health care providers with a readily
available means of monitoring their patients’ courses of treatment (Gersing & Krishnan,
2002, 2003; Gersing et al., 2007; Beyer et al., 2005, 2007). To address the issue of
completeness of the data, the EHR system includes a quality check that requires the
attending clinicians (psychiatrists, psychiatry residents) to complete certain fields for a
qualified clinical visit (diagnosis, clinician, services, medications, side effects, billing codes,
and allergies). As such, a longitudinal data repository is built, comprising all qualified visit
data for each patient. To comply with HIPAA requirements, the data are anonymized such
that all indications that might suggest a patient's identity are removed.

As a large tertiary-care academic health care center, the longitudinal data repository includes
diverse psychiatric patients from all possible sources (physician referrals, emergency
departments, self-referrals). As of December 31, 2010, the sample included 53,824 unique
patients. The analytic sample for this study included 11,457 unique patients aged 2—17 years
that accessed any psychiatric treatment between January 1, 2000, and December 31, 2010.
The analysis of comorbid disorders focused on 1,423 patients who received a DSM-IV SUD
diagnosis (abuse of or dependence on alcohol or other psychoactive drugs, nicotine
dependence; substance-induced disorders); this sample represented 12% of all psychiatric
patients aged 2-17 years.

2.2. Psychiatric diagnoses

All psychiatric diagnoses listed in the medical record were noted at each visit and coded
according to the DSM-IV code (American Psychiatric Association [APA], 2000). The 412
DSM-1V diagnoses were classified according to 66 subcategories, which were then further
classified according to 18 categories. To provide a complete pattern of comorbidities, all
available psychiatric diagnoses were examined, including SUDs; AD; ADHD, CD, other
childhood disruptive; MD; PD (mainly borderline); eating; impulse-control; adjustment (a
psychological response to an identifiable stressor[s] resulting in the development of
clinically significant emotional or behavioral symptoms characterized by anxiety,
depression, or disturbance in conduct); relational (mainly parent-child relational problems
that are associated with clinically significant impairment in family or individual
functioning); psychotic (including schizophrenia, schizoaffective); learning; and mental
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retardation diagnoses. All diagnoses were based on treatment visits and assigned by the
evaluating clinicians (psychiatrists, psychiatric residents, licensed PhD-level psychologists).

2.3. Demographics and treatment setting

Demographic characteristics included age (2—-17 years) at first psychiatric visit logged in the
database, sex, and race/ethnicity (non-Hispanic white, non-Hispanic black, other [Hispanic,
Asian], and missing data on race/ethnicity). To examine comorbidities by setting,
psychiatric treatment was coded according to: outpatient treatment only vs. any inpatient
treatment.

2.4. Data analyses

2 tests were conducted initially to determine differences in demographic characteristics and
treatment setting by SUD status. Patterns of SUD diagnoses by age (at first psychiatric
visit), sex, race, and treatment setting (outpatient only vs. any inpatient) were determined, as
were patterns of comorbid diagnoses by age, sex, race/ethnicity, and treatment setting
among patients with a SUD (n=1,423). To ease interpretation, 95% confidence intervals (Cl)
for each estimate are reported. To control for potential confounding effects of treatment
setting and calendar year, logistic regression analyses were performed among patients with a
SUD to determine associations of age, sex, and race/ethnicity with each comorbid diagnosis
(AD, MD, ADHD, CD, PD, relational, adjustment, eating, impulse-control, psychotic
diagnosis). Logistic regression analyses also were conducted to identify demographic
correlates of inpatient relative to outpatient treatment while also controlling for calendar
year. Finally, the association between each comorbid diagnosis and inpatient treatment was
determined using logistic regression procedures to control for age, sex, race/ethnicity, and
calendar year. All analyses were conducted by SAS 9.2 (SAS, 2010).

3. Results

3.1. Characteristics of young patients

Of all psychiatric patients aged 2-17 years (N=11,457), 54% were aged 2-12, 58% were
males, 35% were black, and 24% received any inpatient treatment (Table 1). Patients with a
SUD differed from patients without a SUD in age, seXx, and treatment setting (P<0.001).
Compared with patients without a SUD, patients with a SUD had higher proportions of older
patients aged 13-17 years (93% vs. 39%), males (69% vs. 56%), and inpatient treatment
(43% vs. 21%).

3.2. Prevalence of SUDs among young patients

Among all patients aged 2-17 (N=11,457), 6.7% had one SUD only and another 5.7% had
two or more SUDs (cannabis, 10.4%; alcohol, 5.3%; nicotine, 1.4%; cocaine, 1.3%, opioids/
heroin, 1.0%; sedative/tranquilizer, 0.5%; polysubstance, 0.4%; other SUDs, 1.4%). To
account for age-related differences in diagnosis, SUDs are presented by age group at first
visit (Table 2).

Ages 2-12 years—Few patients (1.6%) had a SUD. Males had a higher prevalence of
cannabis diagnoses than females (1.6% vs. 0.8%); inpatients had a higher prevalence of
cannabis (7.1% vs. 0.4%) and alcohol (2.9% vs. 0.2%) diagnoses than outpatients.

Ages 13-17 years—In this older group, 13.5% had one SUD only, and another 11.7%
had two or more SUDs (cannabis diagnosis, 21.2%; alcohol diagnosis, 10.9%). Males had a
higher prevalence of all individual SUDs than females except for cocaine and polysubstance
diagnoses, which were infrequent in both groups. Whites had a higher prevalence of all
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SUDs than blacks except for cannabis diagnosis (21% in each). Inpatients had a higher
prevalence of cocaine diagnoses than outpatients (4.0% vs. 2.0%).

Across all groups, males had the highest prevalence of any SUD (33.7%); whites had the
highest prevalence of comorbid SUDs (58% of whites with a SUD having two or more
SUDs compared with 25% of blacks with a SUD).

3.3. Comorbid diagnoses among patients with a SUD

Comorbid diagnoses among patients with any SUD (n=1,423) by age group at first visit
were determined.

Ages 2-12 years—Compared with adolescents aged 13-17 years with a SUD (Figure 1),
patients aged 2-12 years with a SUD had a higher prevalence of comorbid MD (56.7% vs.
35.0%), AD (36.5% vs. 12.1%), CD (50.0% vs. 21.1%), ADHD (53.8% vs. 18.0%), and
adjustment diagnoses (27.9% vs. 9.4%). Of note, 95.2% of patients aged 2-12 years with a
SUD also had another psychiatric diagnosis (80.8% with two or more diagnoses) compared
with 64.1% of patients aged 13-17 years with a SUD (36.1% with two or more diagnoses).
In the younger group (Table 3), females with a SUD had a higher prevalence of comorbid
MD than males (80.0% vs. 49.4%), and all females had another psychiatric diagnosis.
Inpatients also had a higher prevalence of comorbid MD (66.2% vs. 33.3%), CD (59.5% vs.
26.7%), and relational diagnoses (27.0% vs. 6.7%) than outpatients; the vast majority
(97.3%) of inpatients with a SUD also had another diagnosis.

Ages 13-17 years—MD (35%) was the most prevalent comorbid diagnosis in the older
group (Table 4), particularly among females (49.0% vs. 28.6% among males) and inpatients
(58.6% vs. 18.6% among outpatients). Females, blacks, and inpatients generally showed a
higher prevalence of comorbid diagnoses than others. Females had more AD (18.5% vs.
9.1%), CD (25.7% vs. 18.9%), adjustment (13.7% vs. 7.4%), eating (2.6% vs. 0.1%), and
PD (7.0% vs. 2.2%); males had more ADHD than females (20.8% vs. 11.7%). Whites had
more AD (16.0% vs. 9.1%) and relational diagnoses (23.2% vs. 14.3%) diagnoses; blacks
had more CD (38.3% vs. 13.5%), impulse-control (5.0% vs. 1.0%), mental retardation (2.9%
vs. 0.4%), and psychotic diagnoses (10.2% vs. 1.2%). Inpatients had more AD (18.0% vs.
7.9%), CD (40.3% vs. 7.6%), adjustment (15.8% vs. 4.9%), impulse-control (5.3% vs.
0.4%), psychotic (10.1% vs. 0.1%), and PD (8.5% vs. 0.4%) diagnoses than outpatients.

3.4. Logistic regression analyses of correlates of comorbid psychiatric diagnoses

Given that comorbid diagnoses varied by age, sex, race/ethnicity, and treatment setting,
adjusted logistic regression analyses were performed among patients with a SUD to estimate
the strength of associations of age at first visit, sex, and race/ethnicity with each comorbid
diagnosis while controlling for treatment setting and calendar year (Table 5).

Adjusted analyses showed that (a) early psychiatric treatment (ages 2—12 years) was
associated with having an adjustment, AD, ADHD, or CD diagnosis, while adolescent
treatment (ages 13-17 years) was associated with having a PD, psychotic, or eating
diagnosis; (b) female sex was associated with having an AD, MD, PD (mainly borderline),
and eating diagnosis, while male sex was associated with having an ADHD, impulse-
control, and psychotic diagnosis; (c) black race was associated with having a CD, impulse-
control, and psychotic diagnosis, while white race was associated with having an AD,
ADHD, MD, PD, relational, and eating diagnosis.
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3.5. Logistic regression analyses of inpatient treatment use

Adjusted logistic regression analyses then were performed among patients with a SUD
(n=1,423) to determine the associations of age at first visit, sex, and race/ethnicity with
inpatient treatment (relative to outpatient treatment) adjusted for calendar year. The adjusted
model indicated that ages 2—12 years at first treatment relative to ages 13-17 years (AOR
3.50, 95% CI 2.11-5.80), female sex (AOR 2.48, 95% CI 1.92-3.21), black race relative to
white race (AOR 3.26, 95% CI 2.51-4.24), and “other race” relative to white race (AOR
2.44; 95% CI 1.34-4.44) were associated with greater odds of inpatient treatment.

Finally, diagnostic correlates of inpatient treatment (relative to outpatient treatment) among
patients with a SUD were determined by logistic regression analyses that controlled for
patients’ age at first treatment, sex, race/ethnicity, and calendar year. As shown in Figure 2,
while having an AD, ADHD, adjustment, or relational diagnosis moderately increased odds
of inpatient treatment among patients with a SUD, having a CD, MD, impulse-control, and
especially PD or psychotic diagnosis substantially increased odds of inpatient treatment.

4. Discussion

In this study, we examined EHRs of a large, tertiary-care, university-based hospital and its
associated psychiatric clinics, which systematically captured clinical data on all psychiatric
patients between 2000 and 2010. Patients were referred for any psychiatric treatment from
various sources regardless of whether the SUD antedated or post-dated the onset of other
psychiatric illnesses. This large EHR database captured an unusually broad range of co-
occurring DSM-IV SUDs and other disorders, providing a unique opportunity to
comprehensively characterize the pattern of comorbidities in the real-world setting for
children and adolescents of different racial/ethnic backgrounds in outpatient and inpatient
settings. Several findings are important for health care administrators, clinicians, and
researchers.

4.1. Patients with a SUD used more inpatient treatment than patients without a SUD

The prevalence of SUD among patients increased from about 2% in the 2—12-year age group
to 25% in the 13-17-year age group. Using the actual treatment data, results are consistent
with findings from research-based diagnostic interviews or self-reports showing that SUDs
are uncommon among children but are prevalent among adolescents, especially males
(Armstrong and Costello, 2002; O'Neil et al., 2011). Although patients aged 2—12 years with
a SUD constituted only 0.9% of all patients, more than one half of all patients were aged 2—
12 years at their first visits, suggesting that SUDs in adolescents with comorbid diagnoses
often occur later than onset of other disorders, as early internalizing or disruptive behavioral
conditions, as well as shared environmental or familial risk factors for psychiatric
conditions, all could increase liability to substance use or intensify SUD (O'Neil et al., 2011,
Shrier et al., 2003). Thus, the high proportion (43%) of inpatient treatment among patients
with a SUD, particularly younger patients, can be related to more severe childhood-onset
disorders (e.g., MD, AD, CD, PD) or comorbidities than are seen in patients without a SUD.
For example, 9.4% of inpatients aged 2—12 years had a SUD compared with 0.6% of
outpatients aged 2-12 years; of the patients with a SUD, the vast majority (81%) of patients
aged 2-12 years had two or more other diagnoses compared with 36% of the older group.
However, the low prevalence of SUDs in the younger group also might be related partly to
under-diagnosis, as some patients might not have been comprehensively assessed for all
possible SUDs.

Another clinically important finding concerns the magnitude of cannabis diagnosis (Shapiro
et al., 2010). Cannabis diagnosis was the most prevalent SUD across various age, sex, and
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racial/ethnic groups and treatment settings, accounting for more than 80% of all SUD cases.
Data from the U.S. Treatment Episode Data Set (TEDS) also show primary cannabis
diagnoses accounting for the majority of treatment admissions for patients aged under 15
years (SAMHSA, 2009b), a finding that could be associated with increased levels of
cannabis potency or marijuana-related problems in the past decade (Compton et al., 2004;
National Center on Addiction and Substance Abuse [NCASA], 2008). On the other hand,
the relatively low rate of alcohol-related treatment when compared to a relatively high
prevalence of alcohol use suggests that many adolescents with an alcohol use disorder
(especially those without a comorbid condition) might ignore the problem or seek help in
non-psychiatric or self-help settings (Kelly & Myers, 2007; Wu et al., 2006). Alternatively,
the “illicit” nature of cannabis use might increase the likelihood of referral of cannabis users
for treatment (e.g., due to involvement with the criminal justice system), or the presence of
cannabis diagnosis is associated with a greater level of substance use problems (Wu et al.,
2005).

Nevertheless, findings suggest a cannabis diagnosis is the SUD most likely to be
encountered by clinicians at psychiatric treatment settings, and, as such, it deserves research
to evaluate treatments received and identify factors moderating treatment outcomes,
especially among adolescents with comorbid conditions given the scarcity of data on the
quality of substance abuse care for adolescents in clinical practice (Waxmonsky and Wilens,
2005). The increased prevalence in cannabis use and cannabis-related treatment use
(Compton et al., 2004; Johnston et al., 2011; NCASA, 2008; SAMHSA, 2009b), along with
legalization of medicinal marijuana in 14+ states in the United States
(http://medicalmarijuana.procon.org/), also point toward a need for monitoring cannabis use
and elucidating its harmful effects (Baker et al., 2010; Large et al., 2011). Specifically, a
growing body of research has found an association between early cannabis use and early-
onset of psychotic disorder, and a recent meta-analysis has provided strong evidence for this
association (Large et al., 2011). These findings highlight the need for using the longitudinal
data to specify subgroups of cannabis users vulnerable for developing psychosis and discern
the clinical courses of patients with psychotic symptoms by cannabis use status.

4.2. Children and females showed a particularly severe pattern of comorbidities

These treatment data also suggest a high rate of comorbidities among early treatment users
who also had a SUD (O'Neil et al., 2011). Adjustment, AD, ADHD, and CD diagnoses were
comparatively prevalent among patients aged 2—12 years with a SUD, suggesting that these
conditions are associated with a high level of impairment in multiple domains that trigger
early treatment use. This pattern is in line with survey data that CD and ADHD confer a
high risk for subsequent SUDs and that AD frequently co-occurs with CD or ADHD
(Armstrong and Costello, 2002; Bubier and Drabick, 2009; Costello, 2007). With the
diagnostic data from all patients, the results further indicate that PD, eating, and psychotic
diagnoses are less likely to be diagnosed in children than in adolescents.

There are also clinically important sex differences in comorbidities: females had greater
odds having MD, AD, PD (borderline), and eating diagnoses, whereas males had greater
odds of having ADHD, impulse-control, and psychotic diagnoses. This pattern also is noted
in results from surveys and clinical samples (Garland et al., 2001; Leung and Chue, 2000;
Lewinsohn et al., 1993; O'Neil et al., 2011; Roberts et al., 2007), demonstrating differential
needs for clinical assessments and treatments. Moreover, a few studies have suggested that
females with comorbid SUD and other disorders represent a particularly severe subgroup
that is affected by multiple psychiatric and family problems and that manifests high risk for
engaging in risky sexual behaviors resulting in adverse consequences (Armstrong and
Costello, 2002; Dakof, 2000; O'Neil et al., 2011; Rao et al., 2000; Roberts et al., 2007;
Rowe et al., 2004; Shrier et al., 2003; Zeitlin, 1999). Regrettably, our results also reveal a
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greater level of comorbidity among females with a SUD than among their male counterparts,
which appears to be related to females’ high rate of MD and CD. Both are robust correlates
of multiple psychiatric problems; as the level of psychopathology increases, the severity of
SUDs can escalate (Costello, 2007; Armstrong and Costello, 2002; Shrier et al., 2003).

Collectively, prevalent rates of comorbidities support the rationale for in-depth research to
assess specific patterns and the quality of health care received in clinical practices and to
investigate whether early mental health treatments improve SUD outcomes (Kendall and
Kessler, 2002). Sex differences in comorbidities underline the importance of incorporating
tailored interventions, given that internalizing and externalizing conditions require different
treatment approaches (Compton et al., 2002; Farmer et al., 2002).

4.3. Blacks, children, and females disproportionally used inpatient treatment

Consistent with a more pervasive pattern of comorbidities among patients aged 2-12 years
and females, both groups demonstrated elevated odds for inpatient treatment. This study also
highlights clinically important racial/ethnic differences in diagnosis and location of
treatment (Armstrong and Costello, 2002; O'Neil et al., 2011). Blacks with a SUD had
higher odds of being diagnosed with CD, impulse-control, and psychotic diagnoses, while
whites with a SUD had higher odds of AD, ADHD, MD, PD, relational, and eating
diagnoses. Data from other treatment-seeking samples also show a higher prevalence of
disruptive behavioral and psychotic disorders but a lower prevalence of internalizing
disorders, PD, and ADHD among blacks compared with whites (McGilloway et al., 2010;
Muroff et al., 2008; Stevens et al., 2005).

While there are no differences in the overall prevalence of any comorbidity between the two
groups, elevated odds of inpatient treatment among blacks with a SUD may be related to
their higher rates of CD, impulse-control, and psychotic diagnoses (Muroff et al., 2008).
These diagnoses were substantially associated with inpatient treatment, which might be
related in part to their diagnostic features (impulsivity, injuries, impairments) (Halamandaris
and Anderson, 1999). Alternatively, racial/ethnic differences in comorbid patterns could be
related in part to various sources of bias, including race/ethnicity-related referral bias (due to
financial or severity status, specialty of clinicians), differential health belief and help-
seeking behaviors (due to variations in cultural backgrounds, financial resources, access to
care, preferences), parental reporting bias (due to differential self-reporting tendency), or
clinicians’ diagnostic bias (Garland et al., 2005; Kilgus et al., 1995; Muroff et al., 2008;
Stevens et al., 2005). For example, comparatively high rates of ADHD and internalizing
conditions among whites may be related to whites’ greater levels of utilizing mental health
care and reporting of these symptoms to clinicians than blacks’ (Garland et al., 2005;
Hillemeier et al., 2007).

Nonetheless, systematic racial/ethnic differences in diagnosis and treatment location not
only warrant research to describe underlying mechanisms accounting for these variations,
but also point to distinct burdens and needs for intervention. The longitudinal EHRs provide
the opportunities to investigate further racial/ethnic differences in diagnosis, patterns and the
quality of care received, as well as long-term prognosis to identify means by which to
reduce health disparities.

4.4. Limitations and strengths

These results should be interpreted within the following context. Diagnoses were based on
actual treatment data collected as a part of usual clinical practice in real-world settings,
meaning that they were based on treating clinicians’ evaluations using all of the available
health care information collected in the longitudinal EHR database along with medical
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examinations, laboratory data, treatment options available from third party payers, and
information from clinical interactions among clinicians, patients, and guardians. Within this
natural context, results are unlikely to be influenced by bias associated with research
subjects (e.g., underreporting due to social desirability). This differs from research-based
diagnostic data, which typically rely on diagnostic instruments (administered frequently by
research assistants or lay interviewers; infrequently by clinicians) or participants’ self-
reports on survey questions. Additionally, research-based data are confined to certain
categories available in the assessments, detailed diagnostic-related medical data are often
not assessed, and participants who are aware of their participation in research are selected by
predetermined inclusion/exclusion criteria.

In this regard, the large retrospective data warehouse collected by an EHR constitutes a
valuable source of clinical data for evaluating an unusually broad range of DSM-1V Axis |
and Il diagnoses in real-world clinical practice because they serve a wider range of
populations (not restricted by diagnostic questions and inclusion/exclusion criteria).
However, actual treatment data are based on non-standardized clinical evaluations, as are
typical of usual care settings, which can be influenced by variations in clinicians’ specialties
and treatment coverage from third party payers (e.g., billable diagnoses). These results also
may underestimate SUDs and comorbidities as some patients might not have been
systematically evaluated for all psychiatric diagnoses, and variations in clinical detection
and practices over time also could affect diagnostic patterns (e.g., billable diagnoses).
Nonetheless, other similar issues also affect research-based or survey data: diagnostic
assessments are restricted to available research questions, participants are chosen by study-
specific inclusion/exclusion criteria, and variations in the quality and content of diagnostic
assessments often complicates comparisons of diagnostic data across studies and over time.

Although patients who entered psychiatric treatment in a large tertiary-care, academic
medical center (DUMC) included patients from all possible referral sources, patterns of
comorbidities also may be influenced by specific faculty or departmental interests and
expertise. DUMC might attract some severe patients into treatment. These young patients
may not be representative of children and adolescents with a SUD. Further, data on family
history of psychiatric conditions, parents’ socioeconomic status, or attitudes toward
treatment, as well as treatment use outside of DUMC, were not available, and the sample
size for Hispanics was too small to make comparisons.

Nonetheless, this study has unique strengths not available from small-scale studies or survey
research. DUMC serves a diverse population consisting of rural, urban, and suburban
residents, as shown by the finding that 35% of the patients are black, and all young patients
with a SUD were included. This diversity in demographics and the inclusion of all available
diagnoses provide an opportunity to examine more wide-ranging patterns of comorbid
diagnoses among young patients in the real world and to document clinically important
diagnoses that have been omitted or overlooked in major surveys (e.g., adjustment,
relational, PD, psychotic/schizophrenic diagnoses). Findings showed a low rate of learning
or mental retardation diagnoses; however, adjustment and relational diagnoses were not
uncommon, indicating the clinical importance of assessing for these conditions and
evaluating their impact on the treatment course of substance-using adolescents. Lastly,
results add clinically important data for diagnostic profiles among children, females, and
blacks, who are vulnerable groups emphasized by the National Institutes of Health and the
Institute of Medicine.

4.5. Conclusions

These results on patterns of comorbid diagnoses are remarkably consistent with findings
from national, community-based, and clinical studies (Costello, 2007; Kessler et al., 2005;
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Merikangas et al., 2010; O'Neil et al., 2011). The high rate of cannabis use diagnoses adds to
the findings that cannabis is used by adolescents more frequently than alcohol or other drugs
and should call physicians' attention to the importance of screening and intervention for
cannabis use problems in adolescents (Wu et al., 2011). Additionally, they reveal clinical
evidence on treatment locations and diagnostic patterns for understudied diagnoses among
children, females, and blacks. Psychiatric patients with a SUD use more costly inpatient
treatment than patients without a SUD, especially children, females, and blacks. These
patients require intensive and coordinated mental and substance abuse care for multiple
diagnoses. Therefore, patients with any SUD require comprehensive psychiatric assessments
for treatment planning, and for using CER efforts to inform the quality of health care and
assessment of long-term outcomes. Together, these findings underscore the need to
investigate how comorbidity affects interventions for either SUD or other psychiatric
diagnoses and to address sex and racial/ethnic differences in psychiatric profiles to optimize
treatment response and reduce health disparities (O’Neil et al., 2011).
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Figure 1.

Comorbid psychiatric diagnoses among psychiatric patients with a substance use diagnosis
(N=1,423)
Note: ADHD: Attention deficit hyperactive disorder; *P <0.05 by age group.
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Figure 2.

Adjusted odds ratios of inpatient treatment use relative to outpatient treatment in relation to
specific DSM-1V diagnosis among psychiatric patients aged 2—17 years with a substance use
diagnosis (N=1,423)

Note: ADHD: Attention deficit hyperactive disorder.

Each logistic regression model adjusted for age, sex, race/ethnicity, and calendar year; *P
<0.05.
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Table 1

Characteristics of psychiatric patients aged 2—-17 years in a large electronic health records database, by SUD
status: 2000-2010 (N=11,457)

Selected characteristics, Total Patients with  Patients ¥2 (df) P-value
N (%) aSub without
diagnosis a SuUb
diagnosis
Sample size N=11,457 N=1,423 N=10,034
Age at first treatment visit
2-12 years 6210 (54.2) 104 (7.3) 6106 (60.9)  1439.4 (1) <0.001
13-17 years 5247 (45.8) 1319(92.7)  3928(39.2)
Sex
Male 6643 (58.0) 982 (69.0) 5661 (56.4) 81.1 (1) <0.001
Female 4814 (42.0) 441 (31.0) 4373 (43.6)
Race/ethnicity
White, non-Hispanic 5649 (49.3) 716 (50.3) 4933 (49.2) 8.0 (3) 0.045
Black, non-Hispanic 4042 (35.3) 488 (34.3) 3554 (35.4)
Other 568 (5.0) 53 (3.7) 515 (5.1)
Missing data on race/ethnicity 1198 (10.5) 166 (11.7) 1032 (10.3)
Treatment setting
Inpatient 2768 (24.2) 617 (43.4) 2151 (21.4)  326.9(1) <0.001
Outpatient only 8689 (75.8) 806 (56.6) 7883 (78.6)

Df: degree of freedom; SUD: substance use disorder.

1duasnuey Joyiny vd-HIN

wduosnue Joyiny vd-HIN

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



Page 18

Wu et al.

‘sasouBe1p Jazijinbue.y papnjoul sesoubelp m>:mvmmm

"USIA OLrRIYdASd 15114 1R (SIeak) abe uea|n

1

*J3PJOSIP 8N B0ULISONS :ANS ‘[eAISIUI B0UBPIIUOD D

69876

L61.76G'69

vZ1-Z0T '€ TT  8€T-6'0T ‘€T T9T-v'ET ‘L'vT 9.T-8%1'29T  §2I-80T ‘L'TT +Z
9ETvTI ‘G2l L91-GET'TGT 6T 6ST 9T 7196901 «OTT8E6  ge1-T9T 'SUT  ¥¥1-9721 ‘GET T
SANS Jo JlsquinN
LLTETRT TSE ey LST80€T Tv-22'7e LSJTETET Zr872'se Ze-€¢'l'z  90UBISqNS JBYIO
80-€0'90 8T-80'cT L0 T0E0 LT-80'€T 80-€0'50 97-80'2T TT-90'6'0 ouelSaNsA|od
Z1-9'0'6'0 v1-60'0T Z0-0'T0 8T-60'CT £L0720°50 8T-60€T ZT-10'6°0 ZoNIEPsS
97-9T'TC 87-5T'T'C L0100 092 '€ LJTLOTT 8€-6Z'TE SZ-LT'T2 utossy/prodo
LesToe 6720 LJTTTRT TvL12'%€ £€-02'9¢ §€-22'87¢ ze€T'LT auresnd
6'€-1Z'€E 876172 LLTV0°80 T6-9€'Sy LHT0T'ST 67 Ty £E'2'6'C aUNOJIN
LZ1-50T'9TT  TTI-G'8'86 LIEVES  gorg7rTHl LB EICL  SrTeT T 8TI-TOT ‘60T 10409
6T-T61'S0C  €72-902'G22  622-¢61°0TC 22z-T61'90c 0T 0TI02T  grevgz Toe  €22-102 212 sigeuue)
sihz'st SIAT'ST SIA0'ST SIKZ'ST SIKZ'ST SIKT'ST 1¥25=N 90e ues iy
aiedinQ anedu| 3oelg AMYM aews4 afeN TEIELYe) SIA ) T-€T saby
L£0°10°20 672 '9°€ 80-20'S0 Z1-60'6°0 L0-T0'70 07-50'80 80-7'0'9°0 +Z
L5020 §1-7Y'8'S LTTTLT 014020 TT-70'20 9T-6'0'2T £1-80'0'T T
SaNS J0 JaquinN
L0100 91162 10-20'60 014020 L0-T0'70 607020 807090 [04ooY
L9000 6'8-€S'T'L SZE€T'6T §T-80'2T LT70°80 0Z-21'97T 9T-0T'€T siqeuueD
1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 10 %86 ‘% 1D %86 ‘% 1D %86 ‘% 1D %56 ‘% uonJodoud
Sho SIK 16 sIkzg sIkz'g S SIKT'g 0T29=N 7e0e uean
usnedino jusnedu] oelg AYM dlews ETE EIENe} SIA 21— saby

(267'TT=N) dnoib abe pue ‘aoel ‘Xas Ag sieak ; T—g pabe sjuaied aLgeIyoAsd Buowre sgQNS Jo adusjensid

NIH-PA Author Manuscript

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



Page 19

Wu et al.

'snyels Buines Juswieal) Jo ‘d9el ‘xas Ag sdnoub omy usamiag G0'0>d
*

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



Page 20

Wu et al.

‘Aijeuosiad Aue ‘|ospuod-asindwi ‘Buies ‘eruaiydoziyas Jo o13oydAsd ‘quswisnipe ‘Alaixue Aue ‘[euoirelal ‘aAijoeIadAy 119148p UonUBNE ‘19NpuU0d ‘poow Aue :papnjoul sasoubelp pigJowod Jo JaquinN

'snyels Buimas Juswieal) Jo ‘adel ‘xas Ag sdnoub omy usamiag G0'0>d
%

‘sasouBe1Ip aAndnISIp POOYP|IYd JYI0 pue ‘UolepIelal [elusw ‘Bulules)

z
"NSIA oujeIYdAsd 15114 1R (Sieak) abe :mm_\,_H
"[199 049Z © :---- {19pJOSIP 3sh 32UelISqNS NS :[eAIBIUI BOUSPIIUOD :|D
9T8-0'SY ‘€89  §'S6-2'08'8'/8 SZ6-2'69'6'08 8'S6-T'SL'Y'S8  00T-E'¥.'0'88 L'/8-T'69'G'8L +2
SEV-6'6°L92  £€91-97'S6  LT2-62'87T  V6I-ST 0T 962-0'02T  £€Z-TL'TST T
¥'12-0 ‘00T §9-0'22C 9'€T-0 ‘7’9 001-0 'Y 8'T7-8'0 ‘€9 (Aluo ans) o
Nmmmocmm_u 10 JaquinN
§9-0'LC 20T-0'€¥y 22100 8€0'eT Aue-Anfeuosiad
-~ £97-97'66  89T-20'G8 7'eT-0'c9 7100 9ET-9T'9L 210YIAsd
—- L0T-T0'Y'S 9'€T-0 ‘7’9 £9-0'TZ ¥'6T-0‘0'8 19-0'6C uoljepIelal [eusiN
¥'12-0'00T 9'21-610'8'9 9€T-0'Y'9  ¥6I-GT V0T 22-0'0%  €5T-G7'6'8 Buusea]
-~ gBI-GY'TTT  LTz-672'87Tl 001-0'CY - 98T-TVYIT [013U09-3s|nduw|
0r-0'v'T 8e-0'cT Bune
2Ge-87'002 6Tr-€02 'TTE G8E-921'GSC ¢ Lh-S6T €€E 02r-09'0%Z ¥'66-6'8T ‘T'6C weunsnipy
L0LY pe—y9T'0s TB00Z'0%E  ZTe-82'STT 9TGETT 0T £92-T6 L LT wajgoud euonejay
anndnusip
Z0oT-0'c’e  L0T-T0'V'S ¥9-0'TZ  ¥9T-20'c8 8T1-8°0 ‘9 pooyp|IY9 Jayl0
annoeIadAy
9'8/-¥' TV ‘009 0'€9-L'6€ VTS 9TI-0ZE 'Sy G08-825'L'99  069-6'92°'087 699-S¥¥ 'L'SS 1191Jap UoNUNY
LSE66°L9C  g0-08y'GES  008-6T5'0'09 6€5-CSZ'96E  0'EL-60S'0TS  909-T'8E ‘v6Y 19npuod
0'SS-V'8T ‘298  L/v-€G2'S9E  S8E-9TT'SSC 9TI-EES'6Lr  069-692'08F GEF-£2Z'62E Aue-Ajpixuy
LTGVSTEEE  7)7'g5'2°09 919026 ‘89 9'8/-G0G'9%9 B696°T€I'008  g09-1'g¢ ‘v6 Aue-poo
1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 1D %56 ‘%  sisouBelp pigiowo)
SIKG0T SIK 0T SIK 80T SIKZ0T s1K 00T SIA 50T 5
v/=N 0e=N Ly=N 8v=N Gz=N 6.=N 7808 UBSIN
airedino juanedu| oelg SUYM alews aleN saeak zT-g seby

(FOT=N) Bumes uawyea) pue ‘AlIo1UYIB/3dk] ‘Xas Ag QNS B YIIM seak zT—z pabe sjuaned oneiydAsd Buowre sasoubelp aLre1yaAsd pigiowo)

NIH-PA Author Manuscript

€9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



Page 21

Wu et al.

‘Aijeuosiad Aue ‘|onuod-asindwi ‘Buijes ‘eluaiydoziyas Jo o130ydAsd ‘yuswisnipe ‘Alaixue Aue ‘[euoirejal ‘aAnoeiadAy 119148p UoOUSNE ‘19NPUOI ‘poowW Aue :papnjoul sasoulelp pIgIOWOd JO JaquinN

"sasoubelp aAndnisip pooypjiyd Jaylo pue ‘uonepJelsl [ejusw ‘Buiures)

"USIA oLrRIYoASd 1511 18 (SIeak) abe uea|n

14

1

1180 049Z © :---- 13PJOSIP 8SN BOUBISNS :ANS ‘[BAISIUI BOUSPHUOD :|D

LETYLTT0C

629-975'285  v8Y-T6E8Er 9BE-ECE6GE (L 8V COECEY  gge—yez vee +2

JOGO0C'GET  ygeyoe yve  TZe-L€26.C YEE-S976'6C  TSE-E'97 L0E 9'67-8'€Z‘L'9Z T

8657825 €95 68-LV'89  9TE-TYCE8C LLE-GOSTvE «76C0 12T  1yyp—ye aop (Aluo ans) o
Nwmwocmm_v 10 JaquinN
80070 gor-T9'gg 8v-5T'2¢ 79-0€'9Y LI6SY 0L 7e-€1'22 Aue—Ayeuosiad
JO00TO0 19y 0T LOETVLTOT 02021 09-22'TY 96-0€ 'Sy 2110ydAsd
L807070 LE-TT've LSTYTET 0'T-0'¥0 £2-20'CT 61-60'CT UOIIEpIEIaI [BIUBIA
TE-TT'T2 1'2-90'LT ¥'e-1'0'0C 87-8'0'8'T €7-20'71T Ee-€1'22 BuiuesT
80070 TLEES L1620 8T-€0°0T 9€-802C 9E-6T'ST [o1uoa-esindu|
ZT1-T0'90 77-€0'eT £'0-0'2°0 921091 LTTT9T £0-0'T0 Bue3
JIVESY  gor-grriesT  851-9%6'L7T  2T1-89'06 «0LTEOTLET T6-1'S V'L Wwawisnfpy
L6T-vvT '0LT  Tez-€9oT'L6T <YLV OTUEVD  yoz00z'z€c  vT2-0T 'L'LT 80¢-L'GT ‘€8T wajgoid [euonejsy
anndnisip
¥'0-0'T0 60-0 70 1'0-0'20 L'0-0'€0 L0-0'€0 pooyp|IYd JaYI0
) o annoeIadAy
T8I-0ET'9GT  8VZ-6.T V12  88T-0CT '¥'ST ¢¥z-08T'TTe «8VI™L8 LTl geg—zg1 80z 1191J3p UoNUNY
LSOLSIL gppzoggor LSBEEEBE  por-gorger 66T LR gz49T 68T 1npuod
86096, grzgpriogr  LSTIVITE ggrzerioor LLWLYISST 11z T6 Aue-Reixuy
LTCBST98T 7946985 GTH1Z€'0LE  GO-C€E'89e 8 ES LYY 06V  g1e-96z ‘98z Aue-pooly
1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 1D %56 ‘% 1D %G6 ‘%  SsisouBelp pigowo)

JSihgst sIkg'sT LSIAesT sIKg'sT sIK GGt sIA 9T 5

9//=N £vG=N Tyy=N 899=N 9TY=N £06=N 7808 UBSIN
uairedino juanedu| oelg aMUM alews aleN s1eak JT-€T seby

(6TE'T=N) Bumsas 1swyea) pue ‘A1o1UYI8/a2kl ‘Xas ‘abe A ANS © YM sieak ,T—€T pabe siuaired ouelydAsd Buowe sasoubelp aLeIydAsd pigiowo)d

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



Page 22

Wu et al.

'snyels Buines Juswieal) Jo ‘d9el ‘xas Ag sdnoub omy usamiag G0'0>d
*

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



Page 23

's1eak JT—9T "SA SIeaA GT-€T mmm<m
'sIeak zT—g pabe $ased Jo Jaquunu |jews e 03 anp sieak , T—-gT pabe sjuadssjope Uo paseq sem sisAjeue ay km

'9ZIS |13 |[eWs € 0} 3aNp papnjoul 1ou “--.N

“Jeak Jepuafed pue ‘Bumas Juswiesl) ‘ANo1uyia/eoes ‘xas ‘abe papn|oul |apow somm_H

'50'0>d ‘plod

*13PJ0SIP 8N BoULISANS :ANS ‘[BAISIUI 90UBPIUOI :|D ‘Olrel SPPo paisnipe :HOV

Wu et al.

(e2¥'T=N) ANS © Yyum sieak ; T—g pabe sjuaned ouneiydAsd Buolle sasoubelp pIcIowod Jo uolssalbal onsifo]

NIH-PA Author Manuscript

©S8'0-T€0 'S0

0V'2-TZ0'TL0  T¥2-820'280  T60-620'TS0  96'6T-S9'€ ‘5’8 goulliapiog-Aeucsiad
777 LTT-680'890  TZ0-600'vT0  98'8T-GS'8 ‘0L°CT vE'0-6T°0 520 Bunes

86'0-050 VS0 6V T-220'/G0  860-6'0'690  ST'T-650'Z8°0 0Z'T-L£0 '99°0 [euone[RY
000T-+T0'8T'T  /S'9T-G9'0'8Z°€  062T-067'TT9  8.0-22°0 ‘2v0 06'0-TT'0 ‘I€0 9noYaAsd
Sr'S-0v0'8y'T  8T€E-G00'0v0  060-€20'Gv'0  L6E-ETT 'ZIC 67°0-20°0 '0T'0 Aue—Anfeuosiad
6TT-87'0'9L0 2€2-T90'6TT 8L0-E/0'850  8EZ-O0VT 28T £V T-25°0 '98°0 Aue-poo
VT'6-/E0'V8T VIET-€50'0L2  L99-6ET'VO'E  8L0-9T'0'9E0 vy 2,0 '6L'T [o1uoa-asjndu|
€2T-1€0°290  2re-150'TTT  OTv-€22'20€  02'T-59'0 '68°0 12°€-02T '96'T 19npu0d
9y T-950'160  TL0-900'TZ0  T60-Lr0'G90  S§0-LZ0'6E0 Yrr-€LT 10T aAndeIadAy 1oY8p UonuNY
€0-9T0'VE0  GST-920'€90  19°0-820'T¥0  2§2—L2T'6LT 156627 ‘602 Aue-fyorxuy
80T-6T0'SY'0  /VT-ET0'sv0  €ST-TL0'V0T  S6T-€60'SET Sr'e-61'T 202 awnsnipy
1D %56 MOV 10 %66 ‘HOV 10 %56 'OV 1D %56 "HOV 1D %56 ‘HOV sisoubeiq

si1eak JT-€T

UYM "SA BUISSIIA

UYM 'SA 13U10

UYM 'SA Xoe|g

alew ‘sA ajewsa4

‘SA saeak g1z by

Audruyajeoey

X33

aby

7SisoubeIp pIgIoLwoa 4o [spow

uoissaabaa o1sibo| parsnipy

G 9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Psychiatr Res. Author manuscript; available in PMC 2012 November 1.



