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ABSTRACT

BACKGROUND: Concerns about antipsychotic prescribing for children, par-
ticularly those enrolled in Medicaid and with Supplemental Security Income 
(SSI), continue despite recent calls for selective use within established 
guidelines. 

OBJECTIVES: To (a) examine the application of 6 quality measures for 
antipsychotic medication prescribing in children and adolescents receiving 
Medicaid and (b) understand distinctive patterns across eligibility catego-
ries in order to inform ongoing quality management efforts to support judi-
cious antipsychotic use. 

METHODS: Using data for 10 states from the 2008 Medicaid Analytic 
Extract (MAX), a cross-sectional assessment of 144,200 Medicaid ben-
eficiaries aged < 21 years who received antipsychotics was conducted to 
calculate the prevalence of 6 quality measures for antipsychotic medica-
tion management, which were developed in 2012-2014 by the National 
Collaborative for Innovation in Quality Measurement. These measures 
addressed antipsychotic polypharmacy, higher-than-recommended doses 
of antipsychotics, use of psychosocial services before antipsychotic initia-
tion, follow-up after initiation, baseline metabolic screening, and ongoing 
metabolic monitoring.

RESULTS: Compared with children eligble for income-based Medicaid, chil-
dren receiving SSI and in foster care were twice as likely to receive higher-
than-recommended doses of antipsychotics (adjusted odds ratio [AOR] = 2.4, 
95% CI = 2.3-2.6; AOR = 2.5, 95% CI = 2.4-2.6, respectively) and multiple 
concurrent antipsychotic medications (AOR = 2.2, 95% CI = 2.0-2.4;  
AOR = 2.2, 95% CI = 2.0-2.4, respectively). However, children receiving 
SSI and in foster care were more likely to have appropriate management, 
including psychosocial visits before initiating antipsychotic treatment and 
ongoing metabolic monitoring. While children in foster care were more 
likely to experience baseline metabolic screening, SSI children were no 
more likely than children eligible for income-based aid to receive baseline 
screening.

CONCLUSIONS: While indicators of overuse were more common in SSI and 
foster care groups, access to follow-up, metabolic monitoring, and psycho-
social services was somewhat better for these children. However, substan-
tial quality shortfalls existed for all groups, particularly metabolic screening 
and monitoring. Renewed efforts are needed to improve antipsychotic 
medication management for all children.
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RESEARCH

Use of antipsychotic prescriptions, particularly in youth 
whose medical care is publicly funded, peaked in the 
mid to late 2000s before national attention and con-

certed quality improvement efforts supported a gradual decline 
of the overall use of antipsychotic prescriptions for children 
and adolescents.1-9 Children in foster care have been identified 
as particularly at risk: One study found that 45 states experi-
enced an increase in the number of children in foster care on 
antipsychotics between 2002 and 2007, with increases ranging 
from 71.9% to 6.4% and a median increase of 12.8%.10 

Although well-monitored antipsychotic prescription use has a 
place in the treatment of certain symptoms and disorders, recent 
work has documented that a majority of children were pre-
scribed antipsychotics for off-label use.11,12 Most use of antipsy-
chotics in children and adolescents is for behavioral conditions 
for which psychotherapy and other nonmedication treatments 
are recommended as the first line of therapy.12-15 Moreover, there 
is evidence that children and adolescents, particularly those 
in foster care, do not receive first-line psychotherapy before 
initiation of antipsychotics nor do they receive adequate health 
monitoring, indicating the ongoing need for improvement in 
treatment quality and clinical decision making.16 

As the use of medications has increased, so has the evi-
dence for potential adverse consequences of antipsychotic 
use. Antipsychotics, and second-generation antipsychotics in  
particular, are associated with diabetes and obesity,17,18 but 

• Antipsychotic prescribing has become more common in children 
and adolescents.

• There are broad concerns regarding the consequences of antipsy-
chotic medication treatment for youth.

What is already known about this subject

• This study provides prevalence data for 6 quality measures 
regarding concerns associated with pediatric antipsychotic pre-
scribing and compares these metrics across 3 aid categories for 
children enrolled in 10 state Medicaid programs. 

• Study results demonstrate the importance of ongoing quality 
monitoring and direct efforts to improve antipsychotic-related 
care processes among all subgroups of Medicaid youth. 

What this study adds
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Medicare & Medicaid Services Pediatric Quality Measures 
Program.29 NCINQ included investigators from New York 
University; Nationwide Children's Hospital; New York State 
Office of Mental Health; and the Rutgers Center for Health 
Services Research on Pharmacotherapy, Chronic Disease 
Management, and Outcomes, under the leadership of the 
National Committee for Quality Assurance, to prioritize, 
develop, test, and build on quality measures related to antipsy-
chotic use in children.25,30 Measure selection and refinement 
was informed by guideline review31; extensive stakeholder con-
sultation, including pediatricians; and measure testing. Using 
the NCINQ measures, we compared the quality of care for 
children by type of Medicaid eligibility program. In particular, 
we compared the antipsychotic measures for children enrolled 
in SSI, foster care, and income eligibility categories in order to 
understand the extent of potentially questionable antipsychotic 
prescribing in Medicaid-enrolled children.

■■  Methods
Study Population
The 2008 Medicaid Analytic Extract (MAX) data for 10 states 
were used to identify children on antipsychotics during 2008. 
MAX files comprise an annual database of Medicaid enroll-
ment, service utilization, and expenditure data and were used 
to construct enrollment, diagnosis, and treatment histories 

screening for potential metabolic concerns is low for individuals 
starting antipsychotics.19,20 Specifically, screening for individu-
als starting antipsychotics range from 10% to 28%, depend-
ing on the age and/or agent.17,18 In fact, the metabolic conse-
quences of antipsychotics may present faster in children and  
adolescents.21-23 Such concerns have led to increased scrutiny 
of antipsychotic use in children, particularly children in foster 
care.7,8,10,15,24,25 Between 1997 and 2006, evidence from 1 mid-
Atlantic state suggests that the prevalence of antipsychotic 
use by children receiving Supplemental Security Income (SSI; 
5.8% on antipsychotics) resembles the rates seen in studies 
of youth in foster care (4.4% on antipsychotics).8 During this 
same period, the number of children eligible for antipsychot-
ics because of mental disorders has significantly increased to 
represent almost half of all children receiving SSI, but the pat-
terns of potentially questionable antipsychotic prescribing in 
this population are largely unknown.26-28 

There is an ongoing need for information on quality of care 
related to antipsychotic use in children enrolled in Medicaid 
and Medicaid managed care plans. We examined a new suite 
of performance measures that assess safe and judicious use of 
antipsychotics. These measures were developed from 2012-
2014 by the National Collaborative for Innovation in Quality 
Measurement (NCINQ), a center of excellence funded under 
the Agency for Healthcare Research and Quality/Centers for 

FIGURE 1 Understanding Measure Definitions: Continuous Medicaid Eligibility Requirements and Other 
Inclusion/Exclusion Criteria

Clients (aged 0-21 years) on 1 or more antipsychotics
N = 144,200

2+ antipsychotics on separate dates 
Eligibility requirement: 3 months 

n = 135,538 

2+ antipsychotics on separate dates
Eligibility requirement: 11 months 

n = 120,371

New antipsychotics: no antipsychotic 
in 120 days before first observed date

Eligibility requirement: 120 days before 
antipsychotic and 30 days after first 

antipsychotic
n = 38,390 

Eligible for Metabolic Screening measureEligible for Higher-
than-Recommended 

Dose measure
n = 135,538

After adopting 
the criteria of 

antipsychotics longer 
than 90 days

Eligible for Use of 
Multiple Concurrent 

Antipsychotics 
measure 

n = 101,857
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Metabolic Monitoring 

measure
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for antipsychotic 

consistent diagnosis 
and observable 

state data
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Psychosocial Care 
measure

n = 14,598

After excluding 
acute BH 

hospitalizations and 
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Eligible for Follow-up 
Visit measure

n = 14,598

BH = behavioral health.
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for identified beneficiaries. The 10 states were chosen on the 
basis of Mathematica Policy Research reports, which showed 
that these states provided adequate encounter/managed care 
data.32 Children and adolescents who were aged 1 to 20 years 
at the end of 2008 were included when there was evidence of 
an antipsychotic paid claim or encounter in 2008. A total of 
144,200 children on antipsychotics met criteria for 1 or more of 
the draft metrics. This study was deemed exempt from review 
by the Institutional Review Boards of the New York State 
Psychiatric Institute and Rutgers University.

Eligibility categories identified in the last observed month 
in the cohort were collapsed into the following aid categories: 
SSI, foster care, income, and other aid categories. SSI disability 
is determined when a child has a physical or mental impair-
ment that results in severe impairment that is expected to 
persist for a year or longer, as defined by Sec. 1614(a)(3)(C)(i)  
of the Social Security Act. Foster care is an element of the 
child welfare system where a child is placed in out-of-home 
care. Income-based eligibility is determined by the federal 
poverty level. The other aid category included state-specific 

eligibility determinations, specifically, children determined to 
be medically needy (when a state opts to provide Medicaid to 
individuals with high medical expenses whose income exceeds 
the threshold) and children with other state-specified eligible 
programs (e.g., families receiving up to 12 months of extended 
benefits or families who are not lawful permanent residents). 

Medicaid eligibility is an important consideration to ensure 
that data is observable. We followed the continuous eligibility 
requirements for each measure, such that continuous eligibil-
ity was required for the time periods covered by each measure. 
Specifically, eligibility requirements ranged from 3 months to 
120 days before the earliest prescription dispensing date for an 
antipsychotic through 30 days after (a total of 150 days of con-
tinuous enrollment), to 12 months with an allowable 1-month 
gap. The varying continuous eligibility requirements supported 
the creation of measures that were as sensitive as possible in 
order to identify all potential cases that could be observed. 

Figure 1 provides the inclusion and exclusion criteria for 
each measure and the total sample size that was included 
in each analysis. While only 3 months of eligibility were 

Measure Name Denominator Numerator Rationalea

Appropriate Use of Antipsychotics (Lower rates indicate better performance)
Use of Higher-than-Recommended 
Doses of Antipsychotics in Children 
and Adolescents

Prescribed antipsychotics (same or 
different drug on 2 or more dates)

Antipsychotic prescriptions with 
higher-than -recommended doses

Guidelines endorse conservative  
dosing strategies for children, noting  
dosing should start low and, if needed,  
be increased over time.

Use of Multiple Concurrent 
Antipsychotics in Children and 
Adolescents

Continuous antipsychotic treat-
ment prescribed 90 days or longer 

2 or more concurrent antipsychotic 
trials for longer than 90 days

Guidelines state the concurrent use of 2 
or more antipsychotics should be avoided 
except when transitioning from 1 medica-
tion to another.

Management of Youth on Antipsychotics (Higher rates indicate better performance)
Use of First-Line Psychosocial Care 
for Children and Adolescents on 
Antipsychotics

New prescription of antipsychotics 
without a primary indicationb

A psychosocial visit 90 days before 
or within 30 days after the new 
antipsychotic prescription

For children without a primary indica-
tion, guidelines recommend psycho-
social treatment before antipsychotics. 
Guidelines specifically recommend psy-
chosocial services as first-line treatment 
for those with aggression or disruptive 
behavior disorders.

Follow-Up Visit for Children and 
Adolescents on Antipsychotics

New prescription of antipsychotics A follow-up care visit with a  
prescriber within 30 days after the 
new antipsychotic prescription

Guidelines support follow-up with a 
prescriber for children on antipsychotics, 
noting that visit frequency depends on 
severity of illness and the need to moni-
tor symptoms and side effects.

Metabolic Screening for Children and 
Adolescents Newly on Antipsychotics

New prescription of antipsychotics Blood glucose and lipid screening 
within 90 days before or within  
15 days after the new antipsychotic 
prescription

Guidelines recommend baseline meta-
bolic screening of children on antipsy-
chotics, with most specifying glucose and 
lipid screening at a minimum.

Metabolic Monitoring for Children 
and Adolescents on Antipsychotics

Prescribed 2 or more antipsychot-
ics (same or different drug) on dif-
ferent dates of service

Blood glucose and lipid testing 
during the measurement year

While the specific tests called for and 
frequency of monitoring varied across 
guidelines, guidelines support ongoing 
metabolic monitoring of children on  
antipsychotics.

aRationale described in full in Kealey E, Scholle SH, Byron SC, et al. Quality concerns in antipsychotic prescribing for youth: a review of treatment guidelines.31

bNew prescription is defined as evidence of a negative medication history of 120 days before the earliest prescription dispensing date for the antipsychotic medication, during 
the study period.

TABLE 1 Quality Measures for Antipsychotic Medication Management 
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required to identify the 144,200 sample, almost 90% (89.26%, 
n = 128,714) were continuously eligible for 10 months or longer, 
which suggests that, in general, the population of children on 
antipsychotics remained eligible for Medicaid during the year.

Quality Measures for Antipsychotic Medication Management
The NCINQ suite of quality measures for antipsychotic 
medication management is described in Table 1. The sam-
ple included 58,842 children with income-based Medicaid 
eligibility; 47,694 children receiving SSI; 31,375 chil-
dren in foster care; and 6,289 children with other aid 
categories that had continuous eligibility for 3 or more 
months (Table 2). Description of the measures from Table 1  
are as follows:

Use of High-than-Recommended Doses of Antipsychotics: the 
percentage of children and adolescents who received 2 or 
more antipsychotic medications with higher than recom-
mended doses among those who received antipsychotics on 
at least 2 different dates during the measurement year. The 
hierarchy of decision rules to identify the maximum dose 
followed the New York State PSYCKES (Psychiatric Clinical 
Knowledge Enhancement System33) high-dose measure. In 
short, when there was a U.S. Food and Drug Administration 

(FDA)-recommended maximum dose approved for use in a 
pediatric population, the maximum dose as specified in the 
Physicians’ Desk Reference was used.34 When there were multiple 
indications for youth, the maximum dose for any psychiatric 
indication was used. When there was no FDA indication, 
the maximum dose specified in the Texas Department of 
Family & Protective Services report “Psychotropic Medication 
Utilization Parameters for Children and Youth in Foster 
Care” (2013) was applied.35 If not addressed in either of these 
resources, the maximum dose listed in Appendix 1 of Pediatric 
Psychopharmacology: Principles and Practice (2011) was used.36 
If not addressed in any these resources, the maximum dose 
for adults identified by the FDA as specified in the Physicians’ 
Desk Reference was applied. Regarding weight-based doses, for 
ages 0-12 years, the maximum dose was based on a weight of 
40 kg. For ages 13-17 years, the maximum dose was based on 
a weight of 70 kg.

Use of Multiple Concurrent Antipsychotics: the percentage of 
children and adolescents on 2 or more antipsychotics concur-
rently for longer than 90 days at any point in the measurement 
year based on the New York State PSYCKES antipsychotic poly-
pharmacy measure.30,33 Three months of continuous Medicaid 
eligibility was required. The antipsychotic medication trial 

Medicaid Eligibility Category

Supplemental  
Security Income Foster Care Other Aid Income Aid Total

n % n % n % n % n %

47,694 33.1 31,375 21.8 6,289 4.4 58,842 40.8 144,200 100.0

Age group
0-5 years (SSI) 1,290 2.7 792 2.5 167 2.7 2,338 4.0 4,587 3.2
6-11 years (foster care) 13,722 28.8 9,000 28.7 1,452 23.1 22,126 37.6 46,300 32.1
12-17 years (other aid) 21,424 44.9 18,521 59.0 2,040 32.4 29,088 49.4 71,073 49.3
18-20 years (income aid) 11,258 23.6 3,062 9.8 2,630 41.8 5,290 9.0 22,240 15.4

Gender
Female 12,325 25.8 11,287 36.0 2,305 36.7 19,572 33.3 45,489 31.5
Male 35,369 74.2 20,088 64.0 3,984 63.3 39,270 66.7 98,711 68.5

Race/ethnicity 
Hispanic, any race 5,321 11.2 2,838 9.0 1,152 18.3 5,955 10.1 15,266 10.6
White non-Hispanic 21,249 44.6 18,879 60.2 3,805 60.5 41,814 71.1 85,747 59.5
Black non-Hispanic 7,891 16.5 8,447 26.9 899 14.3 8,694 14.8 25,931 18.0
Other 1,257 2.6 439 1.4 208 3.3 969 1.6 2,873 2.0
Unknown 11,976 25.1 772 2.5 225 3.6 1,410 2.4 14,383 10.0

Diagnosisa 
Consistent with antipsychotic 
treatment 

27,624 57.9 14,021 44.7 3,309 52.6 25,895 44.0 70,849 49.1

Other 20,070 42.1 17,354 55.3 2,980 47.4 32,947 56.0 73,351 50.9

Note: Chi-square tests determined that all comparisons were statistically significant, specifically age group by aid category (X2(9) = 9,484, P < 0.0001); gender by aid  
category (X2(3) = 1,159, P < 0.0001); race by aid category (X2(12) = 22,024, P < 0.0001); and diagnosis by aid category (X2(3) = 2,370, P  < 0.0001). 
aFor this covariate, those with an inpatient encounter or 2 outpatient encounters with a diagnosis consistent with a primary antipsychotic indication (schizophrenia  
spectrum, bipolar disorder, tic disorders, autism, and major depression with psychotic behavior identified by the following ICD-9-CM codes 295, 296.0, 296.1, 296.4, 
296.5, 296.6, 296.7, 296.8, 297, 298, 299, 296.24, 296.34, and 307.2) were categorized as “1,” and all other children without any of these diagnoses were defined as “0.”
ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; SSI = Supplemental Security Income.

TABLE 2 Child Characteristics by Medicaid Eligibility Category
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start date was the first date that the medication was filled by 
the client during the period of observation (2008). The end 
date was the last date the prescription was picked up during 
the period of observation plus the days supply, allowing for a 
gap (32 days) in days supply between consecutive start and 
end dates of the same medication. This measure constructs 
individual antipsychotic medication trials and then sums the 
days that multiple, different agents were available to the child 
or adolescent. 

Use of First-Line Psychosocial Care: the percentage of children 
and adolescents without a primary indication for antipsychotics  
who were newly prescribed an antipsychotic medication and 
had evidence of psychosocial care 90 days before through 30 
days after starting the medication. During the study period, 
to be qualified as starting a new antipsychotic regimen, the 
recipient must have had no antipsychotic medication history 
120 days before the earliest prescription dispensing date for 
an antipsychotic medication. Qualifying Current Procedural 
Terminology (CPT) and Healthcare Common Procedure Coding 
System (HCPCS) codes for psychosocial service were used 
(CPT codes: 90804 to 90815, 90845 to 90847, 90849, 90853, 
90857, 90875, 90876 and 90880; HCPCS codes: H2017 to 
H2020, H0032, H0035 to H0040, H0045, H0046, H2001, and 
H2010 to H2013). A Medicaid continuous eligibility period of 
120 days before the earliest prescription dispensing date for an 
antipsychotic through 30 days after the dispensing date was 
required. Exclusions included those with an inpatient encoun-
ter or 2 outpatient encounters with a diagnosis consistent with 
a primary antipsychotic indication (schizophrenia spectrum, 
bipolar disorder, tic disorders, autism, and major depression 
with psychotic behavior identified by the following International 
Classification of Diseases, Ninth Revision, Clinical Modification 
[ICD-9-CM] codes: 295, 296.0, 296.1, 296.4, 296.5, 296.6, 
296.7, 296.8, 297, 298, 299, 296.24, 296.34, and 307.2). 

Follow-up Visit: children and adolescents with a newly 
prescribed antipsychotic medication who had 1 or more 
follow-up visits with a prescriber within 30 days after the new 
prescription was dispensed among those newly started on an 
antipsychotic. New antipsychotic regimens were defined the 
same way as in the Use of First-Line Psychosocial Care mea-
sure. Follow-up care visits were defined using CPT and HCPC 
codes and included primary care and behavioral health visits. 
A Medicaid continuous eligibility period of 120 days before 
the earliest prescription dispensing date for an antipsychotic 
through 30 days after was required. Recipients with an acute 
inpatient encounter for mental health or chemical dependency 
during the 30 days after the earliest prescription dispensing 
date for an antipsychotic were also excluded.

Metabolic Screening: the percentage of children and ado-
lescents aged under 21 years and newly prescribed an anti-
psychotic medication who had baseline metabolic screening 
within 90 days before 15 days after the initiation of the anti-
psychotic. New antipsychotic regimens were defined as no 

antipsychotic medication history 120 days before the earliest 
prescription dispensing date for an antipsychotic prescription 
during the study period. A Medicaid continuous eligibility 
period of 120 days before the earliest prescription dispensing 
date for an antipsychotic through 30 days after was required. 
Metabolic screening required a blood glucose test and blood 
lipids test. Blood glucose test was defined as 1 or more tests for 
hemoglobin A1c (A1c) for those with diabetes or blood glucose/
A1c test for those without diabetes. The CPT codes used to 
define an A1c test were 83036, 83037, and 3044F to 3046F. 
A glucose test was defined as claims with the following CPT 
codes: 80047, 80048, 80050, 80053, 80069, 82947, 82950, 
and 82951. The following CPT codes identified a lipid test: 
80061, 82465, 83700, 83701, 83704, 83715, 83716, 83721, 
84478, and 3048F to 3050F.

Metabolic Monitoring: the proportion of children and adoles-
cents aged under 21 years, with 2 or more antipsychotic pre-
scriptions on different days, who had metabolic testing at any 
time during the measurement year. A continuous Medicaid eli-
gibility of 12 months was required with an allowable 1-month 
gap. The monitoring tests required a blood glucose test and a 
blood lipids test, and tests were defined in the same way as the 
Metabolic Screening measure. 

Data Analysis 
For data analysis, statistical software SAS 9.2 or 9.4 was used 
(SAS Institute, Cary, NC). In order to identify disparities and 
assess measure performance, proportions were also calculated 
by age, race/ethnicity, and diagnosis consistent with anti-
psychotic use. Each measure proportion, including Clopper-
Pearson confidence limits, was calculated for SSI, foster care, 
and income-based and other aid populations. Logistic regres-
sion was used to calculate the relative differences in propor-
tions for SSI, foster care, and other aid categories compared 
with income-based eligible children. To control for differences 
across the eligibility categories, models adjusting for age, gen-
der, race/ethnicity, and diagnosis were also reported. The diag-
nosis was defined as a binary variable to identify those children 
with a diagnosis consistent with first-line use of an antipsy-
chotic, with “1” indicating those with an inpatient encounter 
or 2 outpatient encounters with a diagnosis consistent with 
a primary antipsychotic indication (schizophrenia spectrum, 
bipolar disorder, tic disorders, autism, and major depression 
with psychotic behavior identified by ICD-9-CM codes 295, 
296.0, 296.1, 296.4, 296.5, 296.6, 296.7, 296.8, 297, 298, 299, 
296.24, 296.34, and 307.2). All other children without 1 of 
these diagnoses were defined as “0.” 

Diagnosis was not included as a covariate in the analysis 
of the Use of First-Line Psychosocial Care measure, since 
children with these diagnoses were excluded, by defini-
tion, from the measure. Diagnosis was also not included 
as a covariate in the analysis for the management mea-
sures (Table 1), since appropriate follow-up and metabolic 
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(SSI: 11.4% vs. 4.9%, adjusted odds ratio [AOR] = 2.44, 95%  
confidence interval [CI] = 2.32-2.58; foster care: 10.4% vs. 4.9%, 
AOR = 2.5, 95% CI = 2.4-2.6) and multiple concurrent antipsy-
chotics (SSI: 8.9% vs. 3.5%, AOR = 2.22, 95% CI = 2.07-2.38; 
foster care: 7.9% vs. 3.5%, AOR = 2.3, 95% CI = 2.0-2.4; Table 3).  
These relationships persisted after controlling for age, gender, 
race/ethnicity, and mental health diagnosis with a primary 
indication for antipsychotic treatment. 

Management of Youth on Antipsychotic Measures
Children receiving SSI were as likely as children eligible for 
income-based Medicaid to receive a follow-up visit after ini-
tiation of an antipsychotic but were more likely to have had 
a psychosocial visit before starting an antipsychotic (48.8% 
vs. 41.5%, AOR = 1.39, 95% CI = 1.27-1.53; Table 3). Access to 

screening and monitoring are important regardless of the 
reason why the antipsychotic was prescribed. Two states 
were observed to have substantially small amounts of  
outpatient mental health care (as identified by the lack of the 
CPT/HCPCS codes observable in the data). Because these ser-
vices may not have been observable in MAX data, these 2 states 
were excluded from the reported analyses of the Use of First-
Line Psychosocial Care and Follow-up Visit measures. 

■■  Results
Appropriate Use of Antipsychotic Measures 
Compared with children eligible for income-based Medicaid, 
children receiving SSI or in foster care were twice as likely 
to receive higher-than-recommended antipsychotic doses 

Quality Measure and  
Aid Category Total Numerator % OR AORb 95% CI

Use of Higher-than-Recommended Dosesc

SSI 45,381 5,130 11.3 2.50 2.44 2.32-2.58
Foster care 30,396 3,150 10.4 2.26 2.49 2.35-2.63
Other aid 5,606 238 4.2 0.87 1.03 0.90-1.18
Income aid 54,155 2,632 4.9 Referent

Use of Multiple Concurrent Antipsychoticsc

SSI 36,122 3,221 8.9 2.68 2.22 2.07-2.38
Foster care 25,089 1,974 7.9 2.33 2.20 2.04-2.36
Other aid 3,517 154 4.4 1.25 0.97 0.82-1.16
Income aid 37,129 1,311 3.5 Referent

Use of First-Line Psychosocial Cared

SSI 2,897 1,415 48.8 1.34 1.39 1.27-1.53
Foster care 2,303 1,307 56.8 1.85 1.83 1.67-2.01
Other aid 600 277 46.2 1.21 1.32 1.12-1.57
Income aid 8,798 3,654 41.5 Referent

Follow-up Visit After Initiation of Antipsychoticsd

SSI 6,664 4,598 69.0 0.96 0.96 0.90-1.03
Foster care 4,182 3,038 72.6 1.14 1.18 1.10-1.28
Other aid 1,231 861 69.9 1.00 1.04 0.91-1.18
Income aid 16,539 11,568 69.9 Referent

Metabolic Screening for Children and Adolescents Newly on Antipsychotics
SSI 10,044 626 6.2 1.02 0.97 0.87-1.08
Foster care 6,447 535 8.3 1.39 1.37 1.23-1.53
Other aid 2,183 196 9.0 1.51 1.29 1.09-1.52
Income aid 19,716 1,208 6.1 Referent

Metabolic Monitoring for Children and Adolescents on Antipsychotics
SSI 42,555 8,953 21.0 1.23 1.16 1.12-1.20
Foster care 27,630 6,941 25.1 1.55 1.49 1.44-1.55
Other aid 4,138 890 21.5 1.27 1.08 1.00-1.17
Income aid 46,048 8,181 17.8 Referent

aN = 10 states, 2008 Medicaid Analytic Extract data.
bAdjusted models included age, gender, and race/ethnicity. 
cFor higher-than-recommended dose and multiple concurrent use, a fourth covariate indicating whether the recipient had a diagnosis consistent with receiving an  
antipsychotic was included. 
dTwo states with low use of the identified CPT codes were excluded from these measures on the assumption that these services were not observable for these states.
AOR = adjusted odds ratio; CI = confidence interval; CPT = Current Procedural Terminology; OR = odds ratio; SSI = Supplemental Security Income.

TABLE 3 Quality of Antipsychotic Medication Management by Medicaid Aid Categorya
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Our results are consistent with earlier reports of concerning  
antipsychotic prescribing practices for children in foster 
care,8,24 and our research sheds new light on the lack of use of 
recommended services for publicly insured children receiving 
antipsychotic medications. 

Given the metabolic concerns associated with antipsychotic 
use and the fact that children may be more susceptible to the 
metabolic consequences of antipsychotics,22,38,39 screening and 
monitoring for both populations were disappointingly low. 
This finding is consistent with other literature,17,18 indicating a 
gap in care for all children on antipsychotic medications. This 
study’s findings that children in foster care were more likely to 
get a baseline screening and ongoing monitoring suggest that 
providers working with these children may be more aware of 
the metabolic concerns of these medications. However, only 
25% of these children received both glucose and lipid monitor-
ing. In addition, understanding how adherence and compli-
ance to antipsychotics may influence the metabolic measures 
is an important consideration for future studies. Finally, a 
previous study indicates that the prevalence of some quality 
measures will vary by prescriber.40 This investigation did not 
evaluate the distribution of any of these quality concerns at the 
prescriber level, which would be important future work. 

Limitations
There are several limitations to this study that need to be con-
sidered. The analyses in this study focused on children and 
adolescents using antipsychotics in 10 state Medicaid popula-
tions and may not apply more broadly to other populations 
of children. Also, because state payment methods for care 
and the full prescription/medical benefits packages may not 
always be observable in the claims data, the rates of follow-up 
and psychosocial services may be underestimated. Further, 
understanding how state benefits vary across aid categories 
could shed important light on some of the variation seen in this 
work. Finally, while we did control for any diagnosis with a 
first-line indication for an antipsychotic to account for the pos-
sibility that children with such diagnoses may be more likely 
to experience the overuse measures, the analyses did not oth-
erwise adjust for severity of the children’s clinical conditions, 
psychosocial settings, or health literacy differences that may be 
observed across these aid categories.

■■  Conclusions 
Results of this study highlight substantial gaps in performance 
on quality measures for care processes related to safe and 
judicious antipsychotic use among all children eligible for 
Medicaid. Foster care children were twice as likely to have 
higher doses and multiple concurrent use of antipsychotics, but 
they had somewhat better access to follow-up, metabolic moni-
toring, and psychosocial services than other children using  
antipsychotics who were eligible for Medicaid. Despite the 
decreasing trend of antipsychotic use among children, metrics 

services supporting appropriate management of antipsychotic 
medications was also more common among foster care children 
compared with children eligible for Medicaid due to poverty. 
Children in foster care initiating antipsychotic treatment were 
substantially more likely to have had a psychosocial service 
(56.8% vs. 41.5%, odds ratio [OR] = 1.85, 95% CI = 1.68-2.03) 
and modestly but significantly more likely to have a follow-
up visit with a prescriber (72.6% vs. 69.9%, OR = 1.14, 95% 
CI = 1.06-1.23). These relationships persisted after controlling 
for age, gender, and race/ethnicity. 

Glucose and lipid baseline screening and ongoing monitor-
ing for the metabolic effects of antipsychotic medications were 
infrequent or rare among all children but more common in the 
foster care group than in children with income-based Medicaid 
aid. Just over 8% of children in foster care on antipsychotics 
had evidence of a baseline metabolic screen for glucose and 
lipid profiles, and 25.1% had evidence of at least annual labora-
tory monitoring. These differences were significant, even after 
controlling for other factors (AOR = 1.37, 95% CI = 1.23-1.53 
for screening; AOR = 1.49, 95% CI = 1.44-1.55 for monitoring). 
Children with SSI eligibility were also more likely than chil-
dren in poverty to receive annual monitoring (AOR = 1.16, 95% 
CI = 1.12-1.20; Table 3).

■■  Discussion
While indicators of overuse were more common among chil-
dren receiving SSI and in foster care, access to follow-up, 
metabolic monitoring, and psychosocial services was somewhat 
better in these groups. However, substantial quality shortfalls 
existed for all groups, particularly use of psychosocial care and 
metabolic monitoring. Our results support earlier work indicat-
ing that children in foster care are at increased risk of receiv-
ing multiple concurrent antipsychotics, and this trend may be 
increasing.8,9,24 Also our results show that children in foster care 
are more likely to have higher-than-recommended doses of anti-
psychotics when compared with children with income-related 
Medicaid eligibility. In addition, this study identifies children 
and adolescents with SSI as also being at higher risk of receiving 
high doses and multiple concurrent antipsychotics, after adjust-
ing for diagnosis, than children with income-based eligibility. 
This finding is consistent with earlier work that found that 
foster and disabled populations were comparable with regard to 
mental health conditions and services provided.37 

Although the study results show that children in foster care 
on antipsychotics were more likely to have worse rates on over-
use measures, they were also more likely to have better access 
to services. While this is encouraging, the use of psychosocial 
interventions was less than ideal in both populations, with 
only 56.8% of foster care youth and 41.5% of youth eligible for 
Medicaid based on income receiving psychosocial interven-
tion as first-line treatment. So, a large proportion of children 
in the absence of a diagnostic indication did not receive first-
line psychosocial services before beginning an antipsychotic. 
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indicate ongoing quality issues. Policies supporting the use of 
psychosocial care over the use of antipsychotics are needed, as 
well as policies that encourage metabolic screening of children 
newly placed on antipsychotics and ongoing monitoring for 
those with extended use. These metrics provide an important 
opportunity to support these quality initiatives. 

As of 2016, three of the measures related to multiple con-
current antipsychotics, metabolic monitoring, and use of psy-
chosocial services for children newly starting antipsychotics 
were formally adopted by the National Committee for Quality 
Assurance for national Healthcare Effectiveness Data and 
Information Set (HEDIS) reporting. Monitoring by managed 
care organizations should support quality initiatives to improve 
the performance of these measures and ultimately improve 
the care provided to children and adolescents who have been 
prescribed antipsychotics. In fact, recent work suggests that 
children with attention-deficit/hyperactivity disorder may 
be receiving treatment that adheres more closely to clinical 
practice standards as evidenced by increasing proportions of 
combined psychotherapy and medication, increases in therapy 
alone, and decreases in medication alone.41 Although these 
quality improvements may be the result of several factors, it is 
noteworthy that these measures of pediatric care have been a 
HEDIS metric for children with attention-deficit/hyperactivity 
disorder for many years. Therefore, it is likely that system-
atic monitoring and accountability played a role in chang-
ing clinical practice. Our findings further demonstrate the 
importance of ongoing quality monitoring and direct efforts 
to improve antipsychotic prescription-related care processes 
among Medicaid youth. 
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