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Objective: Clinical practice guidelines underscore the need for careful evaluation of the risk-benefit ratio of psy-
chotropic medications treating mental health disorders among youth. While it is well known that racial/ethnic
disparities exist in psychotropic medication use, little is known about whether these differences are driven by
over-prescribing among white youth, under-prescribing among minority youth, or both. To build evidence in
this area, this study examined racial/ethnic differences in the prescription of psychotropic medications among
youth with and without psychological impairment.
Methods: Secondary data on two-year medication use from the 2004–2011 Medical Expenditure Panel Surveys
were analyzed. We capitalized on two-year panel data, creating variables that allow for differential sequencing
of psychological impairment and medication prescription (e.g., impairment in year 1 or year 2, and a psychotro-
pic medication fill in year 2). Statistical differences were determined using unadjusted rate comparisons and lo-
gistic regression models, after adjustment for socio-contextual and health status characteristics.
Results: Compared to Black and Latino youthwith psychological impairment,White youthweremore likely to be
prescribed psychotropic medications when impaired. Among youth never having psychological impairment,
White youth were also more likely to be prescribed medications compared to their racial/ethnic minority coun-
terparts.
Conclusions: Differences in rates of medication use among youth with and without impairment suggest poor
medication targeting across racial/ethnic groups. These results, combined with recent psychotropic medication
riskwarnings and concerns over increases in psychotropicmedication use amongyouth, suggest that a continued
emphasis on accurate targeting of prescribing patterns is needed across racial/ethnic groups.

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

U.S. data from the 2001–2004 National Comorbidity Survey-Adoles-
cent Supplement (NCS-A) demonstrate that just 14.2% of adolescents
meeting DSM-IV criteria for a mental health disorder received treat-
ment with at least one psychotropic medication prescription, suggest-
ing high rates of unmet need among youth with disorders, for which
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specific medication treatments exist. Low rates of inappropriate use
were also reported: b2.5% of adolescents in the sample were prescribed
a psychotropic medication without a 12-month mental health disorder
[1]. These data were collected before a period of dramatic increases in
youth antipsychotic medication [2,3] and stimulant use [4,5]. Analyses
of this kind contend with popular media reports [6,7] that raise con-
cerns about overuse of psychotropic medications in youth.

Subsequent to the time of theNCS-A, notable declines in antidepres-
sant use were identified after an FDA black box warning in the U.S.
raised concerns about increased rates of suicidal ideation among
youth using antidepressant medications [8,9]. Recent evidence shows
increases in the rate of suicide attempts among youth in the years fol-
lowing the FDA warnings, which may be related to significant reduc-
tions in the diagnosis and treatment of depression [10]. These
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Table 1
Definitions for three dependent variables.

Variable name Psychological impairment Filled medication in year 2

Indicated use Yes (either year 1 or 2) Yes
Non-indicated use No (years 1 and 2) Yes
Non-use Yes (year 2) No
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dramatic changes in the use of psychotropic medications among youth
in the past decade show a need for updated research to inform the
field's knowledge of appropriate targeting of medication use among
youth.

In the U.S., racial/ethnic differences in psychotropic medication use
are an important public health issue because it suggests the need to im-
prove access to medications for certain groups, curb overuse among
other groups, or both. Evidence from community samples and insurance
claims data shows that White youth are significantly more likely to fill
psychotropic medication prescriptions than racial/ethnic minority
youth. At the same time, the extent of racial/ethnic differences in
medication use varies across categories of psychotropic medications.
For example, White youth are twice as likely to fill prescriptions for an-
tipsychotics [11,2], approximately two to nine times more likely to fill
stimulant prescriptions [4,12], and approximately four times as likely
to fill antidepressant prescriptions compared to Black and Latino
youth [13].

An important limitation of previous research is the failure to deter-
mine if medication use is appropriate given the diagnosis or level of im-
pairment. One exception found that Black, Latino, and Asian adolescents
withmajor depression in the last yearwere less likely thanWhites to re-
ceive antidepressants [14]. Another older study of Medicaid claims re-
ported Black-White disparities and Latino-White disparities in access
and adherence to antidepressants (for depression) and antipsychotics
(for schizophrenia) [15].

The presence of both risks and benefits of psychotropic medication
use suggests that researchers should use caution in identifying racial/
ethnic differences in psychotropicmedication utilization.While a robust
body of evidence demonstrates their effectiveness in the treatment of
mood, psychotic, anxiety, developmental, and behavioral disorders,
psychotropic medications can cause severe side effects in youth [16,
11,17,18,1]. Atypical antipsychotic side effects may include weight
gain, hyperglycemia, cardiovascular morbidity, and endocrine abnor-
malities [19,13,1,20], while SSRIs may be associated with increased sui-
cidal ideation [21]. For youth with a clinical need for psychotropic
medications, the benefits often outweigh the risks [22]. For those with-
out a clinical need, however, their use may represent an unnecessary
risk to patients and an inefficient use of health system resources.

Disparities studies, in the context of FDA riskwarnings, further high-
light the complexity of defining “disparity” in psychotropic medication
use. For example, Depetris and Cook [23] identified that disparities in
youth antidepressant use were considerably diminished after the FDA
issued a black box warning of suicidal ideation. In this case, a reduction
in disparities after the medication warning reflected increased use by
racial/ethnic minorities of a psychotropic medication but also increased
relative exposure to risk. Similarly, Dusetzina et al. [24] found that the
rates of olanzapine use declined more slowly among Latinos compared
toWhites after the FDA issued anadvisory of themetabolic risks of atyp-
ical antipsychotics. These differing trends in olanzapine use identified a
greater risk among Latinos compared toWhites in the presence of lower
risk alternative medications.

In this study, we used 2-year panel data to identify youth with psy-
chological impairment in the year prior to and/or concurrent with the
period of medication use studied. Recent health services research has
demonstrated that level of psychological impairment, as measured by
the Columbia Impairment Scale [25], is a valid and useful approach to
studying psychotropic use among youth, even when specific diagnostic
information is not available in national surveys [5]. We build on this re-
search by examining the match between psychotropic medication use
and psychological impairment among non-Latino white, Black, and
Latino youth using a recent, nationally representative U.S. community
sample. We assessed differences in psychotropic medication fills using
three groups: 1) all youth with mental health impairment, allowing us
to estimate differences in indicated medication use; 2) all youth that
filled a psychotropic medication prescription, allowing us to measure
the racial/ethnic variation in indicated and non-indicated use; and
3) all youth, to generate estimates of national differences in psychotro-
pic medication use.

2. Methods

2.1. Data

Data used in this study come from Panels 9–15 (corresponding to
years 2004–2011) of the Household Component of the Medical Expen-
diture Panel Surveys (MEPS) for children and adolescents age 5–17 (re-
ferred to as “youth” from here forward). The MEPS is a nationally
representative sample of noninstitutionalized U.S. civilians that is ad-
ministered in both English and Spanish. We assessed rates of any psy-
chotropic medication use for non-Latino White, non-Latino Black, and
Latino youth. Institutional Review Board approval was obtained for
this study.

2.2. Dependent variables

Psychotropicmedication use in these datawas defined as a fill of any
medication classified as a psychotropic drug according to the Multum
classification system [26]. This method of identification of psychotropic
medication use requires not only that a prescription be written by a cli-
nician, but also that the youth or a caregiver fills the prescription. How-
ever, a limitation remains that this is not a measure of whether the
youth actually took the medication. We capitalized on the two-year
panel data to generate dependent variables of “non-indicated use” (a
variable describing overuse where an individual had no mental health
impairment in year 1 and year 2 but had medication use in year 2),
“indicated use” (an individual had mental health impairment in year 1
or year 2 and medication use in year 2), and “non-use” (a variable de-
scribing unmet need, where an individual had mental health impair-
ment in year 2 but no medication use in year 2) (Table 1). In
sensitivity analyses, we use a more restrictive definition of “non-indi-
cated use” as overusewhen an individual had no mental health impair-
ment in year 1 or year 2, no medication use in year 1, and initiation of
medication use in year 2. This more restrictive definition recognizes
that it is possible that a youth may have no measured health impair-
ment for two years due to successful treatmentwithmedication.We ac-
knowledge that evidence-based guidelines for psychotropicmedication
use aremore specific in defining appropriate use of specificmedications
for specific disorders, as determined by FDAapproval. However, our cat-
egorization provides useful information, particularly given the dearth of
research on differences in overall psychotropic medication use among
those with and without impairment and the absence of more specific
diagnostic information in recent nationally representative datasets. Fur-
ther,we note that such guidelines often recommend psychotherapy as a
treatment for pediatric mental disorders alone or in combination with
medications. Thus, we measure disparities using the above definitions,
with the goal of comparing medication use, as opposed to assessing
national quality metrics that require greater specificity of diagnosis
and treatment type.

To provide more descriptive information of the types of psychotro-
pic drugs that are typically used by the youth population, we assessed
the percentage of whites, Blacks, and Latino youth with any use of anti-
depressants, antipsychotics, and stimulants (see Table 2). We defined
these psychotropic drug categories using Multum classification codes
available in the MEPS.



Table 2
Comparisons of medication use variables and socio-demographic characteristics of MEPS
sample age 5–17.

White
(n = 8953)

Black
(n = 5093)

Latino
(n = 8478)

% % %

Medication variables
Any psychotropic drugsa 8.1 5.0b 3.4b

Antidepressants 2.4 1.0b 0.9b

Atypical antipsychotics 1.2 0.8b 0.6b

Stimulants 6.2 4.1b 2.5b

Health status characteristics
Parent-reported Mental Health Status
Excellent 55.0 53.8 47.7b

Very good 28.4 23.4b 29.9
Good 13.7 19.0b 19.7b

Fair 2.3 3.1b 2.3
Poor 0.6 0.7 0.5

Parent-reported Physical Health Status
Excellent 54.2 49.2b 42.4
Very good 30.2 27.1b 32.1b

Good 13.8 20.1b 22.1
Fair 1.5 3.3b 3.1b

Poor 0.3 0.4 0.3
Psychological impairment

(measured as CIS N =16)
10.8 10.8 6.8b

Socio-demographic characteristics
Female 48.8 49.8 48.3
Age

5–9 years 34.1 32.0 38.4b

10–12 years 28.2 29.3 27.2
13–17 years 37.7 38.7 34.4b

Income
b100% FPL 11.2 31.9b 31.2b

100–125% FPL 3.9 8.5b 10.1b

125–200% FPL 13.8 19.1b 22.9b

200–400% FPL 36.6 26.2b 25.6b

400% + FPL 34.5 14.3b 10.3b

Insurance Status
Private insurance 75.8 47.1b 35.6b

Medicare 18.1 46.8b 49.4b

Medicaid 6.1 6.1 14.9b

Region
Northeast 19.4 16.8 12.6b

Midwest 27.4 18.6b 9.0b

South 34.1 56.0b 34.5
West 19.1 8.7b 43.9b

Urban residence 79.7 88.4b 92.8b

CIS: Columbia Impairment Scale.
All variables reported here are from year one of the two-year panel for each respondent.

a Rates of antidepressants, antipsychotics, and stimulants add up to more than rate of
any psychotropic medication because some youth filled greater than one psychotropic
medication.

b Difference from whites is significant at p b 0.05 level.
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Psychological impairment was defined as a Columbia Impairment
Scale (CIS) score ≥ 16 [25]. The CIS is a parent-report measure of func-
tioning across four areas (interpersonal relations, broad psychopatholo-
gy domains, functioning in job or schoolwork, and use of leisure time).
The CIS has excellent psychometric properties, correlates well with
the Children's Global Assessment Scale, referral for mental health ser-
vices, academic performance and school difficulties [27,25], and has
been shown to have reliability and validity among diverse racial, ethnic
and socioeconomic populations [28]. We utilized a cutoff score of 16 in
this pediatric sample, which has shownmoderate agreementwith DSM
diagnoses (kappa, 0.48; sensitivity, 0.44; specificity, 0.96; positive pre-
dictive value, 0.79) [29]. To assess disparities under conditions of great-
er sensitivity, we conducted sensitivity analyses lowering the cutoff
score to 12+. At this threshold, the CIS has been shown to have a sen-
sitivity of 0.64, specificity of 0.86, and positive predictive value of 0.59
[29]. The direction and significance of the results were unchanged
(see Appendix Table 1).
2.3. Independent variables

Individuals of any race identifying as Latino or Latino originwere de-
fined as Latino. Other respondents were classified as Black or White by
their responses to the question about race.

When measuring racial/ethnic differences in psychotropic medica-
tion use, we adjust for four categories of variables: proxies of underlying
illness prevalence; socioeconomic status (SES); insurance status; and
geographic location. More specifically, in the absence of valid popula-
tion-based measures of mental disorders in the MEPS, we adjust
for the following covariates representing underlying illness prevalence:
parent-assessed mental health and physical health scores (rated in
four categories as excellent, very good, good, fair/poor), gender, CIS
score, and age (5–9, 10–12, 13–17). Prior studies have shown that
Black adolescents have increased rates of lifetime anxiety disorders,
and Latino adolescents have higher rates of lifetime mood disorders
compared with non-LatinoWhite adolescents [30]. As a proxy for socio-
economic status (SES), we adjust for family income (b100% Federal
Poverty Level [FPL], 100–125% FPL, 125–200% FPL, 200–400% FPL,
400+ FPL). Blacks and Latinos have lower average SES than Whites
[17,31], and there is a positive correlation between family socioeco-
nomic status and antidepressant use [35], stimulant use [31,17,35],
and overall psychotropic medication use [37]. We additionally adjust
for insurance status (private,Medicare,Medicaid/SCHIP, other public in-
surance, uninsured). White adolescents are three times more likely
than Black and Latino adolescents to be insured, and more likely to be
privately insured [17,31], both significant predictors for psychotropic
medication use [32–34,17,35,31,36]. Finally, we adjust for geographic
location using indicators of urban location (living in a metropolitan sta-
tistical area with population N250.000) and region of the country
(Northeast, Midwest, South, and West). Compared to White youth,
Blacks and Latinos are more likely to live in urban areas, which has
been shown to be a positive predictor of access to psychotropic medica-
tions [36,21,17,32].

2.4. Statistical analysis

We first compared rates of dependent and independent variables by
race/ethnicity using chi-square tests for categorical variables and t-tests
for continuous variables. Next,we decomposed racial/ethnic unadjusted
differences in psychotropic medication use into differences in non-
indicated use and differences in indicated use (Fig. 1). In the same
figure, we compared racial/ethnic differences in “underuse”, that is,
non-use of psychotropic medications among those with impairment.

Next, we estimatedmultivariate logit models [38] to assess racial/
ethnic disparities in these same three dependent variables (non-
indicated use, non-use, and indicated use of any psychotropic medi-
cation), after adjustment for the above described covariates shown
to influence racial/ethnic mental health care disparities [13,39].

2.5. Survey weighting, variance estimation, and missing data

Survey weights account for both the complex sampling design and
non-response (i.e., due to attrition and refusal to respond) so that the
MEPS remains nationally representative. Variance estimates account
for the complex sample design. Stratum and primary sampling unit
variables were standardized across pooled years [40] using publicly
available strata and psu variables that specify a common variance struc-
ture for MEPS respondents across multiple years of data.

Our initial sample was 22,524 non-Latino White, Black, and Latino
individuals ages 5–17. Missing values were present in b1% of the popu-
lation for all variables except the Columbia Impairment Scale, in which
4673 individuals (or 20.7% of the youth respondents) were missing
data. To impute missing data, we used the multiple imputation tech-
nique described by Rubin [41]. Using the mi command in STATA soft-
ware [42], we created five complete datasets, imputing missing values



Fig. 1. Decomposition of disparities in youth psychotropic drug use by indicated use, non-indicated use, and underuse.
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using a chained equations approach, analyzed each dataset, and used
standard rules to combine the estimates and adjust standard errors for
the uncertainty due to imputation.

3. Results

Blacks and Latinos were significantly less likely to fill prescriptions
for any psychotropic medication (Table 2); respectively, 5.0% and 3.4%
of Black and Latino youth filled at least one prescription for any psycho-
tropicmedication in the last year, compared to 8.1% ofWhites. These ra-
cial/ethnic differences persisted when assessing three sub-classes of
psychotropic medication use, with Whites more likely than blacks and
Latinos to have any prescription fill for an antidepressant (2.4%, 1.0%,
and 0.9%, respectively), atypical antipsychotic (1.2%, 0.8%, and 0.6%)
and stimulant (6.2%, 4.1%, and 2.5%). Compared to White youth, Black
youth had poorer parent-reported mental health and physical health,
lower income, lower rates of private insurance, higher rates of public in-
surance and uninsurance, and greater likelihood to live in the South.
Compared toWhite youth, Latino youth were younger in age, less likely
to be have mental health impairment, andmore likely to be publicly in-
sured or uninsured.

3.1. Indicated and non-indicated use among those that filled a psychotropic
medication prescription

In Fig. 1, we decompose the racial/ethnic differences in psychotropic
medication use into non-indicated use and indicated use. Youth with
any psychotropic medication use are represented above the zero per-
centage line. Black-white and Latino-white disparities were identified
in rates of non-indicated use and indicated use. The overall percentages
of White, Black, and Latino youth reporting any psychotropic medica-
tion use are 8.6%, 4.6%, and 3.7%, respectively. Over 50% of this use across
racial/ethnic groups was non-indicated (4.8% out of 8.6% or 56% for
Whites, 2.8% out of 4.6% or 57% for Blacks, and 2.2% out of 3.7% or 58%
for Latino youth).

3.2. Psychotropic medication use among those with need for treatment

Comparing the darkly shaded area above the zero percentage line
with the shaded area below the zero percentage line in Fig. 1, one can
see that the majority of youth with psychological impairment had no
psychotropic medication use. 9.8% out of the 14.6% of white youth that
had impairment never filled a psychotropic medication, 10.9% out of
the 13.7% of black youth that had impairment never filled a psychotro-
pic medication, and 7.4% out of the 9.6% of Latino youth never filled a
psychotropic medication.

3.3. Racial/ethnic differences in multivariate regression models

After adjustment for family parent-assessed mental health and
physical health, gender, CIS, age, family income, insurance coverage,
urbanicity, and region of the country, white youth without ever having
reported impairment were also significantly more likely than Black
and Latino youthwithout impairment to report any psychotropic medi-
cation (Non-Indicated Use in Table 3). Using a secondmore strict defini-
tion of non-indicated use limited to those that initiated use in year 2
without impairment in years 1 and 2 ormedication use in year 1, the re-
sults are the same in direction and significance for Blacks and the same
in direction but not significance for Latinos (see Appendix Table 1).
Black youth were significantly more likely to not use psychotropic
medications despite having psychological impairment (Non-use in
Table 3). Black and Latino youth with impairment in years 1 or 2 were
significantly less likely than theirWhite counterparts to report any psy-
chotropic medication use (“Indicated use” column in Table 3).

4. Discussion

This study provides recent national estimates of psychotropic medi-
cation use by youth with and without psychological impairment in the
United States. Our results reveal racial/ethnic differences in how psycho-
tropicmedication usematchesmental health need among youth. Among
youth filling a psychotropic medication, Blacks and Latinos were less
likely than Whites to have both indicated use and non-indicated use,
although the ratio of indicated to non-indicated use was remarkably
similar across racial/ethnic groups. These findings support other work
demonstrating that psychotropic medication use is lower among racial/
ethnic minorities [43]. The finding that overall racial/ethnic differences
are due to lower rates of indicated and non-indicated use motivates
further research into the reasons that minority youth are not offered,
or do not accept, medication recommendations despite having severe
psychological impairment.

Image of Fig. 1


Table 3
Logistic regressions assessing the use of psychotropic drugs in youth age 5–17.

Non-indicated use of psychotropic
drugs

Non-use of psychotropic drugs Indicated use of psychotropic
drugs

Coefficient CI Coefficient CI Coefficient SE

Race/ethnicity
Blacks −0.69c [−1.01–0.38] 0.40b [0.12–0.68] −1.08b 0.187
Latinos −0.64c [−0.97–0.31] −0.24 [−0.61–0.13] −0.75b 0.197

Self-reported MH status
Excellent (reference)
Very good 0.34 [−0.08–0.75] 0.51b [0.13–0.88] 0.71b 0.229
Good 0.83b [0.31–1.33] 0.15 [−0.35–0.64] 1.52b 0.245
Fair 1.40b [0.62–2.18] −0.98b [−1.72–0.25] 2.20b 0.314
Poor −0.56 [−2.84–1.72] −2.59c [−3.82–1.38] 2.38b 0.444

Self-reported PH status
Excellent (reference)
Very good 0.17 [−0.25–0.58] 0.04 [−0.38–0.46] −0.03 0.233
Good −0.08 [−0.63–0.47] 0.47 [−0.01–0.93] −0.49b 0.231
Fair 0.00 [−0.8–0.79] 0.58 [−0.13–1.29] −0.45 0.373
Poor −0.24 [−1.92–1.43] 0.74 [−0.32–1.79] −1.87b 0.948

Female −0.79c [−1.02–0.56] 0.20 [−0.06–0.46] −0.65b 0.143
CIS year 1 −0.02a [−0.04–0.01] 0.14c [0.12–0.15] 0.04b 0.009
CIS year 2 −0.02a [−0.04–0.01] 0.12c [0.1–0.14] 0.13b 0.007

Age
5–9 years (reference)
10–12 years 0.29a [0.02–0.55] −0.01 [−0.36–0.33] 0.17 0.165
13–17 years 0.28a [0.01–0.54] 0.00 [−0.3–0.3] −0.58b 0.194

Income
b100% FPL (reference)
100–125% FPL 0.22 [−0.24–0.68] −0.38 [−0.96–0.2] 0.41b 0.224
125–200% FPL 0.07 [−0.31–0.44] −0.10 [−0.53–0.33] 0.14 0.248
200–400% FPL 0.32 [−0.04–0.66] −0.30 [−0.71–0.1] 0.47b 0.219
400% + FPL 0.69b [0.27–1.09] −0.46 [−0.96–0.03] 0.56b 0.260

Insurance status
Private (reference)
Medicare 0.23 [−0.06–0.52] −0.25 [−0.58–0.07] 0.66b 0.184
Medicaid −0.85a [−1.56–0.15] 0.03 [−0.53–0.58] −0.86b 0.452

Region
Northeast (reference)
Midwest 0.20 [−0.19–0.58] 0.40 [−0.06–0.85] 0.05 0.231
South 0.43a [0.07–0.78] −0.08 [−0.53–0.37] 0.07 0.248
West −0.28 [−0.69–0.11] 0.66b [0.21–1.11] −0.68b 0.278

Urban residence 0.21 [−0.12–0.52] −0.01 [−0.34–0.31] 0.06 0.223
Constant −3.96c [−4.55–3.37] −7.04c [−7.8–6.29] −6.28c 0.359

Data: MEPS Panel 9–15 (2004–2011) youth respondents age 5–17.
Non-indicated use defined as having no illness in year 1 or year 2 but use in year 2.
Non-use defined as having illness in year 2 but no use in year 2.
Indicated use defined as having illness in year 1 or year 2 and use in year 2.

a Significantly different at the α b 0.05 level.
b Significantly different at the α b 0.01 level.
c Significantly different at the α b 0.001 level.
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Our identification of racial/ethnic disparities in indicated use among
Black and Latino youth and greater non-use among Black youth adds in-
formation to the known prior studies demonstrating the existence of
disparities in access to youth outpatient mental health visits and psy-
chotropic medication use [43], and appropriate care management [44].
Family and patient preferences are a likely underlying mechanism of
these disparities [43]. Greater stigma among certain groups toward
mental illness and mental health treatment [45] may partially explain
disparities in psychotropic medication use. Such attitudes may underlie
racial/ethnic differences in family preferences for psychotropic medica-
tion use [46,47]. Latino and Black parents have lower levels of confi-
dence in the medical system, are more reluctant to seek mental health
care compared to white parents, and are more skeptical of providers'
suggestions and prescriptions [37,31]. Latinos are also more likely
than whites to view mental illness as an issue that should be treated
with spiritual and interpersonal healing, rather than with medications
[48]. Contrary to these prevailing concerns about racial/ethnic
differences in parent skepticism over medication use, using hypotheti-
cal medication scenarios, Cohen et al. [49] found no significant differ-
ence between minority (Black and Latino) and white parents'
willingness to medicate children with psychotropic medications. Fur-
ther research examining differences in parental attitudes toward the
use of psychotropic medications is needed.

Geographic area-level factors may also influence differences in
psychotropic medication use by race/ethnicity. In areas characterized
by greater economic deprivation, unmet need for services is often
exacerbated by lack of community-based services [50]. County-level
density of mental health specialists was found to be a positive and
significant predictor of mental health care access and particularly
instrumental in increasing access for Blacks [51]. Monitoring trends in
access to specialty care is important as primary care providers assume
greater responsibilities for psychotropic medication management by
under health care reform andwith the emergence of integrated primary
and mental health care practices [52].
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Between 55% and 58% of youth with a psychotropic medication fill
did not have an identified need for psychotropic medications using
the criteria in this study. This percentage is well above the 2.5% of indi-
viduals who received a psychotropic medication fill without a con-
firmed DSM-IV mental disorder in NCS-A data [1]. Our study differs
from the NCS-A in several important ways that shed light on directions
for future research and clinical and policy implications. First, MEPS data
offer a less precise definition of psychological impairment based on CIS
score or parent-reported mental health, which may be a poor proxy for
rigorously assessedDSM-IV diagnoses. Recurrent nationally representa-
tive medical care surveys such as the MEPS should expand their ability
to measure mental illness more precisely (e.g. use all five digits in diag-
nostic codes, or through adoption of ICD-10 codes), or resources should
be made available to duplicate other comprehensive, nationally repre-
sentative psychiatric epidemiology studies like the NCS-A. Second, this
study includes youth ages 5–17, whereas the NCS-A survey is limited
to 13 to 18 year olds. Non-indicated use is likely to be higher among
children given the lower prevalence of mood and psychotic disorders
in the 5–12 age range. Third, the period of the current study (2004–
2011) was a time of profound increases in the rates of any psychotropic
medication use [2–4], and much of the difference in non-indicated use
between the two surveys may be attributable to an increase in non-
indicated use in recent years. Fourth, the impairment measures were
based on parent-report, and not provider report. There is evidence to
suggest that compared to whites, Latino and Black parents may place
greater emphasis on somatic complaints thanmental health complaints
in children [53], and therefore may have underreported psychological
impairment and problems with mental health. Had the MEPS relied
on provider assessments ofmental illness, our analysismight have iden-
tifiedmore racial/ethnicminority youthwithmental illness and yielded
lower rates of non-indicated use.

Our definitions of non-indicated use, indicated use, and non-use are
limited, because, in the category of “any psychotropic medication”, they
rely upon a measure of psychological impairment rather than detailed
clinical information about each respondent. However, this study is the
only available preliminary research to provide evidence of quality of
prescribing in the absence of nationally representative surveys with de-
tailed psychiatric diagnostic and prescription information. Recognizing
the lack of quality information linking mental illness and medication,
the National Commission of Quality Assurance has proposed a new
HEDIS measure of quality antipsychotic medication use [54] based on
limited diagnosis information from claims data. This study has devel-
oped measures of psychotropic medication use in that same spirit.

A second limitation is that there is a small percentage of the popula-
tion receiving sustained and successful psychotropic medication
R

Se
treatment across the panel that may be misclassified as having non-
indicated use. That is, the lack of measured impairment is a result of
successful treatment. We determine the extent of this scenario by re-
moving from the sample youth with no year 1 or 2 impairment with
continuous fills (at least one psychotropic medication fill every three
months) across years 1 and 2 and found that the disparity results
were the same in magnitude and direction for Blacks and Latinos. As
reported above, we also conducted a secondary analysis examining ini-
tiation of psychotropic medication in year 2 among youth with no im-
pairment and found that results were the same in direction and
significance for Blacks and the same in direction but not significance
for Latinos.

A third limitation is that 17.3% of the MEPS youth sample were
missing data on the CIS. Missingness was differential by age, insurance
status, and self-reported physical and mental health status. However,
these biases due to missingness did not differ by race/ethnicity. More-
over, no significant overall racial/ethnic differences were found in
missingness on the CIS. We have further attempted to address differen-
tial missingness using multiple imputation methods that impute
missing data conditional on observed characteristics.

Despite these limitations, we were able to identify important varia-
tions in racial/ethnic disparities in psychotropic medication use. Blacks
were more likely than whites to have non-use despite severe impair-
ment, and Black and Latino youth were less likely to report indicated
use for any psychotropic medications. In general, the results demon-
strate poor targeting across racial/ethnic groups for any psychotropic
medication.
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Appendix A
Appendix Table 1

Logistic regressions assessing the use of psychotropic drugs in youth age 5–17 (cutoff = CIS≥12).
Non-indicated use of
psychotropic drugs
Non-use of psychotropic drugs
 Indicated use of psychotropic
drugs
Non-indicated “initiation”
of psychotropic drugs
(cut-off = CIS N =16)
Coefficient
 CI
 Coefficient
 CI
 Coefficient
 CI
ace/ethnicity

Blacks
 −0.66
 −0.98
 −0.33
 c
 0.36
 0.21
 0.52
 b
 −0.95
 −1.36
 −0.53
 b
 −0.86
 −1.49
 −0.23
 b
Latinos
 −0.60
 −0.93
 −0.27
 c
 0.10
 −0.06
 0.26
 −0.91
 −1.33
 −0.49
 b
 −0.26
 −0.86
 0.34
lf-reported MH status
Excellent (reference)

Very good
 0.17
 −0.26
 0.59
 b
 0.08
 −0.13
 0.29
 1.35
 0.83
 1.87
 −0.41
 −1.16
 0.33

Good
 0.81
 0.30
 1.31
 b
 −0.50
 −0.78
 −0.22
 b
 1.92
 1.40
 2.44
 b
 −0.28
 −1.37
 0.80

Fair
 1.85
 1.12
 2.58
 b
 −2.71
 −3.53
 −1.89
 b
 2.79
 2.13
 3.44
 b
 0.53
 −0.84
 1.91

Poor
 1.51
 0.23
 2.79
 b
 −5.53
 −7.35
 −3.71
 c
 2.87
 2.06
 3.67
 b
 −0.99
 −3.10
 1.12
Self-reported PH status
Excellent (reference)

(continued on next page)
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Non-indicated use of
psychotropic drugs
Non-use of psychotropic drugs
 Indicated use of psychotropic
drugs
Non-indicated “initiation”
of psychotropic drugs
(cut-off = CIS N =16)
Coefficient
 CI
 Coefficient
 CI
 Coefficient
 CI
Very good
 0.21
 −0.20
 0.61
 −0.01
 −0.24
 0.22
 −0.29
 −0.75
 0.18
 0.55
 −0.21
 1.31

Good
 −0.08
 −0.60
 0.44
 0.41
 0.14
 0.68
 b
 −0.77
 −1.22
 −0.32
 b
 0.79
 −0.37
 1.96

Fair
 −0.02
 −0.87
 0.83
 0.39
 −0.17
 0.96
 −0.34
 −1.08
 0.39
 −0.61
 −2.41
 1.19

Poor
 −1.33
 −2.67
 0.00
 1.23
 −0.13
 2.59
 −2.13
 −3.74
 −0.52
 b
 −0.25
 −2.37
 1.86

male
 −0.75
 −1.00
 −0.50
 c
 0.27
 0.13
 0.41
 b
 −0.77
 −1.07
 −0.47
 b
 −0.41
 −0.86
 0.04

IS year 1
 0.04
 0.02
 0.06
 a
 −0.01
 −0.02
 0.01
 c
 0.07
 0.05
 0.09
 b
 −0.03
 −0.07
 0.00
 a
IS year 2
 −0.09
 −0.11
 −0.07
 a
 0.31
 0.29
 0.34
 c
 0.08
 0.07
 0.10
 b
 0.01
 −0.02
 0.03
ge
5–9 years (reference)

10–12 years
 0.36
 0.08
 0.64
 a
 −0.18
 −0.35
 −0.01
 b
 0.41
 0.07
 0.75
 −0.59
 −1.08
 −0.10
 b
13–17 years
 0.41
 0.13
 0.68
 a
 −0.03
 −0.22
 0.16
 −0.42
 −0.80
 −0.04
 b
 0.05
 −0.42
 0.52
come
b100% FPL (reference)

100–125% FPL
 0.05
 −0.45
 0.55
 −0.13
 −0.42
 0.17
 0.15
 −0.39
 0.69
 −0.05
 −1.17
 1.06

125–200% FPL
 −0.07
 −0.44
 0.30
 0.01
 −0.21
 0.23
 b
 0.35
 −0.14
 0.85
 0.25
 −0.41
 0.90

200–400% FPL
 0.19
 −0.13
 0.52
 b
 −0.13
 −0.35
 0.09
 b
 0.70
 0.26
 1.14
 b
 −0.17
 −0.84
 0.50

400% + FPL
 0.46
 0.05
 0.86
 b
 −0.31
 −0.55
 −0.07
 b
 0.97
 0.42
 1.53
 b
 0.40
 −0.34
 1.15
surance status
Private (reference)

Medicare
 0.11
 −0.20
 0.43
 −0.40
 −0.60
 −0.20
 0.77
 0.35
 1.19
 b
 −0.29
 −0.83
 0.25

Medicaid
 −0.81
 −1.52
 −0.10
 a
 0.19
 −0.05
 0.44
 −0.66
 −1.60
 0.27
 −1.32
 −2.72
 0.08
egion
Northeast (reference)

Midwest
 0.28
 −0.10
 0.66
 0.10
 −0.13
 0.33
 −0.14
 −0.63
 0.36
 −0.06
 −0.65
 0.52

South
 0.51
 0.17
 0.86
 a
 −0.17
 −0.40
 0.06
 0.03
 −0.45
 0.51
 0.52
 −0.01
 1.04

West
 −0.17
 −0.58
 0.23
 0.21
 −0.01
 0.44
 b
 −0.64
 −1.23
 −0.05
 −0.34
 −1.01
 0.32

rban residence
 0.27
 −0.04
 0.58
 0.02
 −0.19
 0.24
 −0.17
 −0.56
 0.23
 0.10
 −0.49
 0.69

onstant
 −3.99
 −4.56
 −3.43
 c
 −4.56
 −4.96
 −4.16
 c
 −6.61
 −7.28
 −5.95
 c
 −4.55
 −5.56
 −3.54
 c
C
Data: MEPS Panel 9–15 (2004–2011) youth respondents age 5–17.

Non-indicated use defined as having no illness in year 1 or year 2 but use in year 2.
Non-use defined as having illness in year 2 but no use in year 2.
Indicated use defined as having illness in year 1 or year 2 and use in year 2.
Non-indicated “initiation” defined as having no illness in year 1 or year 2 but use in year 2.

a Significantly different at the α b 0.05 level.
b Significantly different at the α b 0.01 level.
c Significantly different at the α b 0.001 level.

References

[1] Merikangas KR, He JP, Rapoport J, Vitiello B, Olfson M. Medication use in US youth
with mental disorders medication use in US youth with mental disorders. JAMA
Pediatr 2013;167(2):141–8.

[2] Zito JM, Burcu M, Ibe A, Safer DJ, Magder LS. Antipsychotic use by medicaid-insured
youths: impact of eligibility and psychiatric diagnosis across a decade. Psychiatr Serv
2013;64(3):223–9. http://dx.doi.org/10.1176/appi.ps.201200081.

[3] Matone M, Localio R, Huang YS, dosReis S, Feudtner C, Rubin D. The relationship be-
tween mental health diagnosis and treatment with second-generation antipsy-
chotics over time: a national study of U.S. Medicaid-enrolled children. Health Serv
Res 2012;47(5):1836–60. http://dx.doi.org/10.1111/j.1475-6773.2012.01461.x.

[4] Zuvekas SH, Vitiello B. Stimulant medication use in children: a 12-year perspective.
Am J Psychiatry 2012;169(2):160–6.

[5] OlfsonM,Druss BG,Marcus SC. Trends inmental health care among children and adoles-
cents. N Engl J Med 2015;372(21):2029–38. http://dx.doi.org/10.1056/NEJMsa1413512.

[6] Shwarz A. The Selling of Attention Deficit Disorder. New York Times; 2013(December
14, 2013).

[7] Schwarz A. Drowned in a Stream of Prescriptions. New York Times; 2013(February
2, 2013).

[8] Gibbons R, Brown C, Hur K, Marcus S, Bhaumik D, Erkens J, et al. Early evidence on
the effects of regulators' suicidality warnings on SSRI prescriptions and suicide in
children and adolescents. Am J Psychiatry 2007;164(9):1356–63.

[9] Valluri S, Zito JM, Safer DJ, Zuckerman IH, Mullins CD, Korelitz JJ. Impact of the 2004
Food and Drug Administration pediatric suicidality warning on antidepressant and
psychotherapy treatment for new-onset depression. Med Care 2010;48(11):
947–54. http://dx.doi.org/10.1097/MLR.0b013e3181ef9d2b.

[10] CY L, Zhang F, Lakoma MD, Madden JM, Rusinak D, Penfold RB, et al. Changes in an-
tidepressant use by young people and suicidal behavior after FDA warnings and
media coverage: quasi-experimental study. BMJ 2014;348:g3596. http://dx.doi.
org/10.1136/bmj.g3596.

[11] Correll CU, Manu P, Olshanskiy V, Napolitano B, Kane JM, Malhotra AK. Cardiometa-
bolic risk of second-generation antipsychotic medications during first-time use in
children and adolescents. JAMA 2009;302(16):1765–73. http://dx.doi.org/10.1001/
jama.2009.1549.
[12] Cox ER, Motheral BR, Henderson RR, Mager D. Geographic variation in the preva-
lence of stimulant medication use among children 5 to 14 years old: results from
a commercially insured US sample. Pediatrics 2003;111(2):237–43.

[13] Kirby JB, Hudson J, Miller GE. Explaining racial and ethnic differences in antidepres-
sant use among adolescents. Med Care Res Rev 2010;67(3):342–63.

[14] Cummings JR, Druss BG. Racial/ethnic differences in mental health service use
among adolescents with major depression. J Am Acad Child Adolesc Psychiatry
2011;50(2):160–70. http://dx.doi.org/10.1016/j.jaac.2010.11.004.

[15] Sleath B, Domino ME, Wiley-Exley E, Martin B, Richards S, Carey T. Antidepressant
and antipsychotic use and adherence among Medicaid youths: differences by race.
Community Ment Health J 2010;46(3):265–72. http://dx.doi.org/10.1007/s10597-
009-9277-5.

[16] Correll CU. Antipsychotic use in children and adolescents: minimizing adverse ef-
fects to maximize outcomes. J Am Acad Child Adolesc Psychiatry 2008;47(1):9–20.
http://dx.doi.org/10.1097/chi.0b013e31815b5cb1.

[17] Drury SC, Gleason MM. A Delicate Brain: Ethical and Practical Considerations for the
Use of Medications in Very Young Children. Psychiatric Times 2012.

[18] Jensen PS, Buitelaar J, Pandina GJ, Binder C, Haas M. Management of psychiatric dis-
orders in children and adolescents with atypical antipsychotics: a systematic review
of published clinical trials. Eur Child Adolesc Psychiatry 2007;16(2):104–20. http://
dx.doi.org/10.1007/s00787-006-0580-1.

[19] Jensen PS, Buitelaar J, Pandina GJ, Binder C, Haas M. Management of psychiatric dis-
orders in children and adolescents with atypical antipsychotics: a systematic review
of published clinical trials. Eur Child Adolesc Psychiatry 2007;16(2):104–20. http://
dx.doi.org/10.1007/s00787-006-0580-1.

[20] Zito JM, Safer DJ, Zuckerman IH, Gardner JF, Soeken K. Effect of Medicaid eligibil-
ity category on racial disparities in the use of psychotropic medications among
youths. Psychiatr Serv 2005;56(2):157–63. http://dx.doi.org/10.1176/appi.ps.
56.2.157.

[21] Correll CU. Antipsychotic use in children and adolescents: minimizing adverse ef-
fects to maximize outcomes. J Am Acad Child Adolesc Psychiatry 2008;47(1):9–20.
http://dx.doi.org/10.1097/chi.0b013e31815b5cb1.

[22] Hetrick SE, McKenzie JE, Cox GR, Simmons MB, Merry SN. Newer generation antide-
pressants for depressive disorders in children and adolescents. Cochrane Database
Syst Rev 2012;11.

http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0005
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0005
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0005
http://dx.doi.org/10.1176/appi.ps.201200081
http://dx.doi.org/10.1111/j.1475-6773.2012.01461.x
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0020
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0020
http://dx.doi.org/10.1056/NEJMsa1413512
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0030
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0030
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0035
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0035
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0040
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0040
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0040
http://dx.doi.org/10.1097/MLR.0b013e3181ef9d2b
http://dx.doi.org/10.1136/bmj.g3596
http://dx.doi.org/10.1136/bmj.g3596
http://dx.doi.org/10.1001/jama.2009.1549
http://dx.doi.org/10.1001/jama.2009.1549
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0060
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0060
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0060
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0065
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0065
http://dx.doi.org/10.1016/j.jaac.2010.11.004
http://dx.doi.org/10.1007/s10597-009-9277-5
http://dx.doi.org/10.1007/s10597-009-9277-5
http://dx.doi.org/10.1097/chi.0b013e31815b5cb1
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf1000
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf1000
http://dx.doi.org/10.1007/s00787-006-0580-1
http://dx.doi.org/10.1007/s00787-006-0580-1
http://dx.doi.org/10.1007/s00787-006-0580-1
http://dx.doi.org/10.1007/s00787-006-0580-1
http://dx.doi.org/10.1176/appi.ps.56.2.157
http://dx.doi.org/10.1176/appi.ps.56.2.157
http://dx.doi.org/10.1097/chi.0b013e31815b5cb1
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0105
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0105
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0105


39B.L. Cook et al. / General Hospital Psychiatry 45 (2017) 32–39
[23] DePetris AE, Cook BL. Differences in diffusion of FDA antidepressant risk warnings
across racial-ethnic groups. Psychiatr Serv 2013;64(5):466–71.

[24] Dusetzina SB, Cook BL, Busch AB, Alexander GC, Huskamp HA. Racial-ethnic differ-
ences in incident olanzapine use after an FDA advisory for patients with schizophre-
nia. Psychiatr Serv 2013;64(1):83–7.

[25] Bird HR, Andrews HF, Schwab-Stone M, Goodman SH, Dulcan MK, Richters J, et al.
Global measures of impairment for epidemiologic and clinical use with children
and adolescents. Int J Methods Psychiatr Res 1996;6(4):295–307.

[26] Multum Information Services I. Lexicon–Drug Product & Disease Listings, 2009;
2009http://www.multum.com.

[27] Bird HR, Andrews H, Schwab-StoneM, Goodman S, DulcanM, Richters J, et al. Global
measures of impairment for epidemiologic and clinical use with children and ado-
lescents. Int J Methods Psychiatr Res 1996;6(4):295–307.

[28] Bird HR, Shaffer D, Fisher P, Gould M, Staghezza B, Chen J, et al. The Columbia Im-
pairment Scale (CIS): pilot findings on a measure of global impairment for children
and adolescents. Int J Methods Psychiatr Res 1993;3:167–76.

[29] Harris E, Canning R, Kelleher K. A comparison ofmeasures of adjustment, symptoms,
and impairment among children with chronic medical conditions. J Am Acad Child
Adolesc Psychiatry 1996;35(8):1025–32.

[30] Merikangas KR, He JP, Burstein M, Swanson SA, Avenevoli S, Cui L, et al. Lifetime preva-
lence of mental disorders in U.S. adolescents: results from the National Comorbidity
Survey Replication—Adolescent Supplement (NCS-A). J Am Acad Child Adolesc
Psychiatry 2010;49(10):980–9. http://dx.doi.org/10.1016/j.jaac.2010.05.017.

[31] Chen H, Patel A, Sherer J, Aparasu R. The definition and prevalence of pediatric psy-
chotropic polypharmacy. Psychiatr Serv 2011;62(12):1450–5. http://dx.doi.org/10.
1176/appi.ps.000642011.

[32] Chen AY, Chang RK. Factors associated with prescription drug expenditures among
children: an analysis of the Medical Expenditure Panel survey. Pediatrics 2002;
109(5):728–32.

[33] Aratani Y, Cooper JL. Racial and ethnic disparities in the continuation of community-
based children'smental health services. J Behav Health Serv Res 2012;39(2):116–29.
http://dx.doi.org/10.1007/s11414-011-9261-z.

[34] Griffith AK, H-DA J, EM H, SN N, HJ C, Pick R. Psychotropic medication use for youth
in residential treatment: a comparison between youth with monopharmacy versus
polypharmacy. J Child Fam Stud 2010;19(6):795–802.

[35] Olfson M, He JP, Merikangas KR. Psychotropic medication treatment of adolescents:
results from the national comorbidity survey-adolescent supplement. J Am Acad
Child Adolesc Psychiatry 2013;52(4):378–88. http://dx.doi.org/10.1016/j.jaac.2012.
12.006.

[36] Hudson JL, Miller GE, Kirby JB. Explaining racial and ethnic differences in children's
use of stimulant medications. Med Care 2007;45(11):1068–75. http://dx.doi.org/
10.1097/MLR.0b013e31806728fa.

[37] Comer JS, Olfson M, Mojtabai R. National trends in child and adolescent psychotropic
polypharmacy in office-based practice, 1996–2007. J AmAcad Child Adolesc Psychiatry
2010;49(10):1001–10. http://dx.doi.org/10.1016/j.jaac.2010.07.007.
[38] McCullagh P, Nelder J. Generalized Linear Models. London: Chapman and Hall; 1989.
[39] Cook B, McGuire T, Miranda J. Measuring trends in mental health care disparities,

2000–2004. Psychiatr Serv 2007;58(12):1533–9.
[40] AHRQ. MEPS HC-036BRR: 1996–2006 Replicates for Calculating Variances File. Rock-

ville, MD: Agency for Healthcare Research and Quality; 2008.
[41] Rubin DB. Multiple Imputation for Nonresponse in Surveys, Vol 307. Wiley.com;

2009.
[42] Coroporation S. Stata Statistical Software: Release 10. College Station, Texas: Stata

Press; 2008.
[43] Cook B, Barry CL, Busch SH. Racial/ethnic disparity trends in Children'smental health

care access and expenditures from 2002 to 2007. Health Serv Res 2013;48(1):
129–49.

[44] Smedley B, Stith A, Nelson A. Unequal Treatment: Confronting Racial and Ethnic Dis-
parities in Health Care. Washington, DC: Institute of Medicine, National Academies
Press; 2003.

[45] Anglin DM, Link BG, Phelan JC. Racial differences in stigmatizing attitudes toward
people with mental illness. Psychiatr Serv 2006;57(6):857–62. http://dx.doi.org/
10.1176/appi.ps.57.6.857.

[46] Cooper-Patrick L, Powe N, Jenckes M, Gonzales J, Levine D, Ford D. Identification of
patient attitudes and preferences regarding treatment of depression. J Gen Intern
Med 1997;12(7):431–8.

[47] Cooper LA, Gonzales JJ, Gallo JJ, Rost KM, Meredith LS, Rubenstein LV, et al. The ac-
ceptability of treatment for depression among African-American, Hispanic, and
white primary care patients. Med Care 2003:479–89.

[48] Roth EM, Pumariega AJ, Rogers KM. Cultural Aspects of the Pharmacological Treat-
ment of Depression: Factors Affecting Minority and Youth. Psychiatric Times; 2008
21–4.

[49] Cohen D, Dillon FR, Gladwin H, De La Rosa M. American parents willingness to pre-
scribe psychoactive drugs to children: a test of cultural mediators. Soc Psychiatry
Psychiatr Epidemiol 2013:1–15.

[50] Chow JC-C, Jaffee K, Snowden L. Racial/ethnic disparities in the use of mental health
services in poverty areas. Am J Public Health 2003;93(5):792–7.

[51] Cook BL, Doksum T, Chen CN, Carle A, Alegria M. The role of provider supply and or-
ganization in reducing racial/ethnic disparities in mental health care in the US. Soc
Sci Med 2013;84:102–9.

[52] Zima BT, Murphy JM, Scholle SH, Hoagwood KE, Sachdeva RC, Mangione-Smith R,
et al. National quality measures for child mental health care: background, progress,
and next steps. Pediatrics 2013;131(Suppl. 1):S38–49. http://dx.doi.org/10.1542/
peds.2012-1427e.

[53] Zuvekas SH, Fleishman JA. Self-rated mental health and racial/ethnic disparities in
mental health service use. Med Care 2008;46(9):915–23.

[54] National Commission of Quality Assurance. http://www.ncqa.org/Portals/0/
HomePage/Antipsychotics.pdf; 2014.

http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0110
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0110
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0115
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0115
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0115
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0120
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0120
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0120
http://www.multum.com
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0130
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0130
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0130
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0135
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0135
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0135
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0140
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0140
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0140
http://dx.doi.org/10.1016/j.jaac.2010.05.017
http://dx.doi.org/10.1176/appi.ps.000642011
http://dx.doi.org/10.1176/appi.ps.000642011
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0155
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0155
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0155
http://dx.doi.org/10.1007/s11414-011-9261-z
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0165
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0165
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0165
http://dx.doi.org/10.1016/j.jaac.2012.12.006
http://dx.doi.org/10.1016/j.jaac.2012.12.006
http://dx.doi.org/10.1097/MLR.0b013e31806728fa
http://dx.doi.org/10.1097/MLR.0b013e31806728fa
http://dx.doi.org/10.1016/j.jaac.2010.07.007
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0185
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0190
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0190
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0195
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0195
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0200
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0200
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0205
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0205
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0210
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0210
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0210
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0215
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0215
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0215
http://dx.doi.org/10.1176/appi.ps.57.6.857
http://dx.doi.org/10.1176/appi.ps.57.6.857
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0225
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0225
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0225
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0230
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0230
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0230
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0235
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0235
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0235
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0240
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0240
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0240
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0245
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0245
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0250
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0250
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0250
http://dx.doi.org/10.1542/peds.2012-1427e
http://dx.doi.org/10.1542/peds.2012-1427e
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0260
http://refhub.elsevier.com/S0163-8343(16)30186-4/rf0260
http://www.ncqa.org/Portals/0/HomePage/Antipsychotics.pdf
http://www.ncqa.org/Portals/0/HomePage/Antipsychotics.pdf

	Examining psychotropic medication use among youth in the U.S. by race/ethnicity and psychological impairment
	1. Introduction
	2. Methods
	2.1. Data
	2.2. Dependent variables
	2.3. Independent variables
	2.4. Statistical analysis
	2.5. Survey weighting, variance estimation, and missing data

	3. Results
	3.1. Indicated and non-indicated use among those that filled a psychotropic medication prescription
	3.2. Psychotropic medication use among those with need for treatment
	3.3. Racial/ethnic differences in multivariate regression models

	4. Discussion
	Conflict of interest and disclosures
	Appendix A
	References


