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Objective: To examine whether clinical severity is greater among children receiving attention-
deficit/hyperactivity disorder (ADHD) care in primary care compared with those in specialty
mental health clinics, and to examine how care processes and clinical outcomes vary by sector
across three 6-month time intervals. Method: This was a longitudinal cohort study of 530
children aged 5 to 11 years receiving ADHD care in primary care or specialty mental health
clinics from November 2004 through September 2006 in a large, countywide managed care
Medicaid program. Results: Clinical severity at study entry did not differ between children
who received ADHD care in solely primary or specialty mental health care clinics. At three
6-month intervals, receipt of no care ranged from 34% to 44%, and unmet need for mental
health services ranged from 13% to 20%. In primary care, 80% to 85% of children had at
least one stimulant prescription filled and averaged one to two follow-up visits per year.
Less than one-third of children in specialty mental health clinics received any stimulant
medication, but all received psychosocial interventions averaging more than five visits per
month. In both sectors, stimulant medication refill prescription persistence was poor
(31%– 49%). With few exceptions, ADHD diagnosis, impairment, academic achievement,
parent distress, and parent-reported treatment satisfaction, perceived benefit, and im-
proved family functioning did not differ between children who remained in care and those
who received no care. Conclusion: Areas for quality improvement are alignment of clinical
severity with provider type, follow-up visits, stimulant use in specialty mental health, agency
data infrastructure to document delivery of evidence-based psychosocial treatment, and
stimulant medication refill prescription persistence. J. Am. Acad. Child Adolesc. Psychiatry,
2010;49(12):1225–1237. Key Words: ADHD, quality of care, primary care, managed care,
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I mproving the quality of mental health care for
publicly insured children has been identified
as a national priority in multiple reports1-4

and health care reform legislation.5 The land-
mark Patient Protection and Affordable Care Act
expands Medicaid eligibility to all who earn less
than 133% of the federal poverty level, and
mandates that mental health services be included
as basic services in Medicaid plans.6 The Chil-

This article is discussed in an editorial by Dr. Mark Olfson on
page 1183.

Supplemental material cited in this article is available online.
c

JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

VOLUME 49 NUMBER 12 DECEMBER 2010
ren’s Health Insurance Program Reauthoriza-
ion Act of 2009 also adds $33 billion in federal
unds to provide health insurance coverage to an
stimated 4.1 million children in Medicaid and
tate Children’s Health Insurance Program by
013.7 Yet, if access to mental health services for
hildren is increased under these new health
olicies, what is the quality of mental health care

hat children are anticipated to receive?
Within this context, the quality of care for

ttention-deficit/hyperactivity disorder (ADHD)
mong children enrolled in Medicaid is signifi-
ant because it is the most common childhood
sychiatric disorder affecting 3% to 7% of U.S.

hildren,8-10 and more than one-third of the na-
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tional healthcare expenditures for child mental
disorders are paid for by Medicaid.11 During the
past decade, ADHD medication prescriptions
have doubled12,13 and stimulant medication may
be overused.14 In California’s Medicaid outpa-
tient specialty mental health clinics, based on
medical record data, medication treatment was
found to be poorly monitored, and slightly less
than one-half of children received acceptable care
for ADHD, depression, and conduct disorder
(CD)15; rates similar to national estimates of
quality of health care for children and adults.16,17

In addition, care for ADHD is anticipated to
increasingly occur in primary care settings as
child mental health care is forecast to “constitute
a significant part of general pediatric practice by
2020.”18 An estimated 6% to 42% of children are
identified as having a mental health problem
during a primary care visit19-22; more than 70% of
general pediatricians report being responsible for
treating ADHD23; and primary care clinician
receptivity to adhering to evidence-based prac-
tices has improved.24 Nevertheless, studies based
on provider survey data suggest that target areas
for quality improvement include use of diagnos-
tic criteria and rating scales, evidence-based be-
havior therapy, and more frequent follow-up
care.25-27 For children enrolled in Medicaid, ad-
ministrative barriers to the integration of mental
health care in primary care settings include lack
of diagnostic and procedural parity for Medicaid
reimbursement and limitations on payments for
same-day billing for physical and mental health
services.28,29

Within Medicaid, the quality of care in man-
aged care is of relevance because enrollment of
Medicaid beneficiaries has increased from 56% to
71% between 2000 and 2008,1 and unmet need for
mental health services has been found to be
higher among children enrolled in managed care
compared with those in fee for service.30 In
California, similar to several states, specialty
mental health services are “carved out,” and
Medicaid reimbursement requires that a child
meet medical necessity criteria.31,32 Evidence that
use of specialty mental health services is reserved
for the care of children with greater clinical
severity, however, is mixed,25,33,34 but earlier
studies did not hold insurance status constant. In
managed care Medicaid programs with behav-
ioral health carve-outs, comparison of clinical
severity across care sectors is also problematic

because Medicaid data is fragmented between p
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rimary care and specialty mental health agen-
ies.35 Differences in clinical severity of ADHD
cross sectors have not been examined to explore
hether the policy’s intention to reserve spe-

ialty mental health services for children of
reater clinical need is met. Furthermore, little is
nown about the quality of ADHD care delivered

n primary care clinics, how it compares with that
rovided in specialty mental health programs,
nd whether clinical outcomes differ by sector.

To address these questions, this study merges
edicaid data from primary care and specialty
ental health care clinics and integrates child-

evel data from parent and child interviews as
ell as school records to describe ADHD care in

ne of the nation’s largest managed care Medic-
id programs.1 Clinical severity and unmet need
or mental health services are described using
tandardized measures of symptoms and impair-
ent. Across three 6-month time intervals, data

n ADHD care processes and clinical outcomes
y sector are aligned with the interview dates of
he baseline, 6- and 12-month follow-up parent
urveys. The study objectives are as follows: (1)
o examine whether clinical severity is greater
mong children receiving outpatient ADHD care
n primary care compared with those in specialty

ental health clinics; (2) to examine how broadly
efined care processes (i.e., no care, unmet need,
ross-sector contact, treatment type, stimulant
edication refill prescription persistence, service

se intensity) vary by sector; and (3) to explore
ow clinical outcomes compare between children
ho receive care in primary or specialty mental

ealth clinics and those who receive no care,
djusting for potential selection effects. We hy-
othesize that children receiving ADHD care in
utpatient specialty mental health settings will
ave greater clinical severity and thus will be
ore likely to receive combined treatment (i.e.,

sychosocial and medication) and more intensive
ervices than children in primary care. The anal-
sis examining how clinical outcomes vary by
are sector is exploratory, as there are few em-
irical data on ADHD care within a managed
are Medicaid program.

ETHOD
tudy Population
he study population comprised children aged 5 to 11
ears who were identified by the agency as receiving
ny ADHD care in a large managed care Medicaid

rogram in primary or specialty mental health care
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ADHD CARE IN MANAGED CARE MEDICAID
outpatient settings between January 1, 2003, and June
30, 2004. The health plan serves nearly 750,000 County
of Los Angeles residents of all ages enrolled in man-
aged care Medicaid, and specialty mental health ser-
vices are carved-out to the County of Los Angeles
Department of Mental Health (DMH).36

Sample
Medicaid service encounter and pharmacy claims data
from the primary care and specialty mental health care
agencies were used to construct the sampling frame
and to define the study time intervals (Figure 1). A
child was identified as receiving ADHD care if he or
she had at least one visit with a primary diagnosis of
ADHD (ICD9: 314.00, 314.01, or 314.9) or at least one
claim for a stimulant prescription during the sampling

FIGURE 1 Flowchart of participants in the Partners in C
constructing sampling frame: January 2003 to June 2004
to February 2004 in primary care (PC). Dual refers to on
(ADHD) or stimulant medication filled in both sectors. aInc
selected male participants (n � 1,338) stratified by care
with locator information (moved, disconnected telephones
within the 10 attempts made during three different time p
time period. The other eligibility criteria were age 5 to y
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1 years, primary language Spanish or English, and
os Angeles County residence. For children identified

rom DMH, membership in the managed care Medic-
id health plan was verified before entry into the
ampling frame. We identified 3,134 children who
ere eligible for the study. We included all girls (n �

91) and randomly selected boys (1,338/2,543; 53%),
ielding 1,929 children who were eligible for enroll-
ent. Of these children, 56% were not reachable, with

he most common reason being incorrect contact infor-
ation (84%; 910/1,084). Of the 845 parents or primary

are givers contacted (hereafter referred to as parents),
46 (65%) participated in the home interviews, and of
hese, almost all children (n � 542, 99%) completed
epression and anxiety screenings. Of the 546 parents
nrolled, 530 children had Medicaid claims data avail-
ble between January 2003 to December 2006. This anal-

for Children Study. Note: Agency data available for
pecialty mental health care (SMH), and January 2003
more contacts for attention-deficit/hyperactivity disorder
d all female participants (n � 591) and randomly
r. bParents could not be reached because of problems
because they did not respond to telephone messages
s of the day (i.e., morning, midday, early evening).
are
in s

e or
lude

secto
) or
eriod
sis is based on these 530 children. Selection of boys,
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ZIMA et al.
reachable status, and participation varied by sector;
therefore enrollment weights were created to adjust for
the probability of selection, reachability, and nonre-
sponse bias. Description of sampling procedure and
enrollment weights is included in the supplemental ma-
terials accompanying this article (Table S1, available
online).

Parent and child home interviews were completed
between November 2004 and July 2005, and follow-up
parent telephone surveys were administered at ap-
proximately 6 and 12 months. The 6-month survey was
conducted between July 2005 and February 2006, with
a response rate of 68% (n � 373), and the 12-month
survey was conducted between January through Sep-
tember 2006, with a response rate of 63% (n � 343). Of
the children, 77% (n � 421) had parent-reported data
from at least one follow-up survey, and 54% (n � 295)
had parent survey data at all three time points. On
average, 6-month follow-up interviews were com-
pleted 7.2 months (SD, 1.4) and 12-month interviews
were completed 13.4 months (SD, 1.3) from the date of
the first parent interview. For each child, agency data
were abstracted for three 6-month study time intervals.
School record data were obtained for 70% of the
children (n � 382).

Procedures
Study and consent procedures were approved by the
State of California Department of Health Care Services
and University of California–Los Angeles Institutional
Review Boards. Interviews were conducted in English
or Spanish at home or at a convenient meeting place.
Following the interview, parents were asked to autho-
rize the release of school records. Parents received $50
and children were given a $5 gift certificate for their
participation. The interview team included bilingual,
bicultural interviewers with an average of 7 years’
survey experience, including interviewing low-income
children and their families. All interviewers received 3
days of training and were certified for data collection if
they had at least 90% agreement on three standardized
videotaped parent/child interviews. Survey responses
were reviewed for accuracy within 2 weeks of the
interview, and subjects were re-contacted by phone to
correct any errors. School record data were abstracted
using a computerized record abstraction tool devel-
oped for this study using FileMaker database software.

Study Variables
Construction of the study variables to describe the
clinical characteristics and care processes is summa-
rized in the supplemental tables (Tables S2 and S3,
available online). To align the time frames for describ-
ing care processes and clinical outcomes over time,
school record data, and Medicaid claims data were
aligned with the interview dates of the baseline, 6- and

12-month follow-up parent surveys. Agency data were m
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sed to construct three 6-month time intervals:
amely, the time between the 6 months before the
arent baseline interview to baseline interview, be-

ween the baseline and 6-month interviews, and be-
ween the 6-month and 12-month interviews. For chil-
ren whose parent did not complete a follow-up
urvey, an interview date was extrapolated based on
he distribution of the interview dates.

ata Analysis
he sociodemographic and clinical characteristics as-
essed at baseline were described using means and
tandard deviations for continuous variables, and per-
entages for categorical variables. Each variable was
ross-tabulated with the three care sector contact
roups at sampling (i.e., the sector from which the
hild received ADHD care when determined to be
ligible for the study), namely primary care, specialty
ental health, and dual. Weighted estimates applica-

le to the population of eligible children were calcu-
ated using SUDAAN 10.0 software (http://www.
ti.org/SUDAAN/) to account for sampling procedures
nd unit nonresponse. Distribution of sample character-
stics by the follow-up survey response status at 6 and 12

onths is included in the supplemental materials (Table
4, available online). We performed nonresponse analy-
es for the 6- and 12-month surveys and developed
eights that account for nonresponse bias. The products

f the enrollment weights and nonresponse weights were
sed for follow-up analyses.

To compare the rates of no care and unmet need
cross initial care sectors (primary care, specialty men-
al health, dual) over 18 months, we estimated multi-
le logistic regression models. To account for con-

ounding and the multi-level data structure with
epeated measurements nested within children, we
sed a generalized estimating equations (GEE) method

ncorporated in SUDAAN to fit a longitudinal re-
eated measure logistic regression model using data at
aseline, 6 months, and 12 months.37 In these models,
e included main effects of care sector, wave, and

heir interaction, as well as main effects of child age,
ender, race/ethnicity, primary language, type of
DHD care when selected (visit only, stimulant pre-

cription filled, both). Significance of comparisons by
are sector at each wave was based on regression
oefficients. F-test is used to designate statistical sig-
ificance of 0.05 or stronger for the overall test of the
ifference among the three care groups and t test is
sed for a comparison between two groups. To facili-

ate interpretation of the estimates, we present the
redicted probabilities for each care group along with
5% confidence intervals.

Descriptive summaries are provided for service use
atterns. Among children who received ADHD care at

hree 6-month intervals (T1: 6 months before the
aseline interval, T2: baseline to 6 month, T3: 6 to 12

onths) the service use patterns were compared be-
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ADHD CARE IN MANAGED CARE MEDICAID
tween primary and specialty mental health care. A
small group of children who received ADHD care
from both care sectors (18 from T1, 16 from T2, 9 from
T3) were excluded to improve the homogeneity of the
care sector groups. The �2 test was used to test for
differences among categorical variables, and t test was
used for continuous variables.

For clinical outcomes at three 6-month intervals
(i.e., ADHD diagnosis, functional impairment, �C
average academic grade, parent poor mental health,
positive parent treatment perception), the GEE method
described above was used. To examine differences in
clinical outcomes by care sector contact status (i.e., no
care, primary care, specialty mental health), we fit
longitudinal repeated measure logistic regression
models with the covariates of child age, gender, race/
ethnicity, parent marital status, and education.

For all logistic regression models, we assessed the
sensitivity of the findings to adjustment for additional
covariates (biologic parent) as well as in unweighted
analyses. Findings using unweighted data that are
adjusted for selected covariates were qualitatively sim-
ilar to those based on weighted data.

RESULTS
Sociodemographic Characteristics
The average child age was 9.9 years (SD, 1.9),
68% were male (n � 370), and most (n � 474,
87%) were from minority racial or ethnic back-
grounds. Nearly one quarter (n � 125, 23%) were
African-American, 54% (n � 293) were Latino,
13% (n � 72) were Caucasian, and 10% (n � 56)
were reported by their parents as being from two
or more ethnic backgrounds or from other ethnic
groups. Of the Latino children, 75% (208/277, 16
missing data) were in the family’s first U.S. born
generation. Of the parents, 40% (n � 218) had
less than 12 years of education, 34% (n � 182)
had graduated from high school, and 27% (n �
144) had 13 or more years of education. A total of
40% (n�216) were married, 26% (n � 139) were
widowed, separated, or divorced, and 35% (n �
191) had never been married. Only 11% of chil-
dren (n � 61) were living with a nonbiologic
parent and 4% (n � 21) had a foster parent.
One-quarter of the parents (n � 141; 26%)
screened positive for high psychological distress.
Demographic characteristics did not vary by care
sector in pairwise comparisons, with few excep-
tions. Children living with a nonbiologic or foster
parent were more likely to be receiving care in
specialty mental health clinics than in primary

care (p � .017). t
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linical Characteristics
lightly more than three-fourths of the children
n � 411; 76%) met diagnostic criteria for ADHD
n the past year, and the combined subtype was

ost common (n � 264; 48%) followed by inat-
ention type (n � 97; 18%) and hyperactive/
mpulsivity type (n � 50; 9%). Of those children

ith ADHD, 63% (n � 258) also met diagnostic
riteria for a disruptive behavior disorder (oppo-
itional defiant disorder [ODD]: n � 254, 62%,
D: n � 57, 14%), and 26% (n � 106) screened
ositive for depression or anxiety. Overall, 82%

n � 446) of the children had symptoms of at
east one common childhood psychiatric disor-
er, and of these, 45% (n � 243) had high

unctional impairment. To conservatively esti-
ate need for mental health services, 41% (n �

20) met diagnostic criteria for ADHD and had
igh functional impairment, and 43% (n � 234)
ad at least one common disorder and were

mpaired. One-half of the children received a
rade of C or better in English (n � 153; 50%),
nd 41% (n � 128) received an average grade or
igher in math during the most recently com-
leted grading period. Almost 40% of children

n � 214) had a history of being suspended (n �
07; 38%) or expelled (n � 42; 8%) from school.

Clinical severity and academic variables did
ot differ significantly between children who
eceived ADHD care in solely primary and spe-
ialty mental health care at study entry. Children
ho had contacted both sectors for ADHD care

t study entry had higher functional impairment
han children who had initial contact in only one
ector (p � .017), and compared to children
erved in only primary care, had a higher rate of
eing suspended (p � .017) (Table S5, available
nline).

o Care, Unmet Need, and Cross-Sector Contact
ver Time
djusted percentages of no care and unmet need

or each 6-month study time interval by the
nitial care sector from which the child was
ampled are summarized in Table 1. Slightly
ore than one-third of the children (34%) were

eceiving no care during the 6 months before the
aseline home interview, and 44% were receiving
o care between the 6- and 12-month follow-ups.
or children who had contact for ADHD care in
nly primary care at sampling, 52% received no
are at the 6- to 12-month time interval. Among

he total sample, 13% to 20% of children met

1229www.jaacap.org



TABLE 1 Adjusted Percentage of Children Who Receive No Care and Have Unmet Need during 18-Month Study Time Period by the Care Sector Contact at
Sampling

Difference Across Care Sectors

Analytic Overall PC SMH Dual PC vs. SMH PC vs. Dual
SMH vs.

Dual Group Test

N % (95% CI) % (95% CI) % (95% CI) % (95% CI) t p t p t p �2 p

No care
6 Months before baseline 530 33.6 (28.9–38.2) 41.3 (33.8–48.7) 25.7 (20.0–31.5) 15.7 (8.7–22.8) 3.2 �0.01 4.3 �.001 1.9 0.06 22.6 �.001
Baseline to 6 months 530 38.6 (33.8–43.4) 48.0 (40.4–55.5) 29.5 (23.4–35.5) 15.2 (8.2–22.3) 3.6 �.001 5.3 �.001 2.6 �0.01 32.5 �.001
6–12 Months 530 43.8 (38.9–48.7) 51.9 (44.5–59.4) 34.4 (28.0–40.8) 27.2 (18.6–35.8) 3.4 �.001 4.0 �.001 1.2 0.23 20.3 �.001

Unmet need
Any ADHD � impairment

� no carea

6 Months before baseline 529 12.7 (9.3–16.1) 16.1 (10.5–21.8) 8.5 (4.9–12.0) 8.1 (2.8–13.3) 2.4 0.01 1.8 0.08 0.1 0.90 7.1 .03
Baseline to 6 months 360 18.7 (12.8–24.5) 25.9 (16.0–35.8) 11.6 (6.9–16.3) 5.7 (0.6–10.8) 2.8 0.01 3.2 �0.01 1.4 0.16 13.5 �.01
6–12 Months 334 20.3 (14.8–25.7) 25.0 (16.2–33.9) 14.3 (8.6–20.0) 9.7 (0.7–18.8) 2.1 0.03 1.9 0.06 0.8 0.45 6.2 .04

No care among any
ADHD �

impairmentb

6 Months before baseline 216 31.8 (24.5–39.1) 43.9 (32.1–55.8) 18.8 (11.0–26.6) 16.0 (6.1–25.9) 3.4 �.001 3.3 �0.01 0.4 0.68 16.7 �.001
Baseline to 6 months 186 35.1 (25.7–44.4) 50.6 (37.7–63.5) 17.6 (10.3–25.0) 12.9 (2.0–23.7) 4.3 �.001 3.7 �.001 0.7 0.49 23.8 �.001
6 to 12 Months 179 37.4 (28.7–46.2) 50.1 (36.7–63.5) 23.4 (13.6–33.2) 18.3 (2.6–33.9) 3.1 �0.01 2.6 0.01 0.5 0.60 12.0 �.01

Note: Data are adjusted for child age, gender, race/ethnicity, primary language, type of attention-deficit/hyperactivity disorder (ADHD) care when selected (visit only, stimulant prescription filled, both), and sampling
weights. For ‘Unmet Need’, nonresponse weighting was also used to extrapolate from the observed 6-month and 12-month sample to the enrolled sample. ADHD � attention-deficit/hyperactivity disorder; CI �

confidence interval; Dual � one or more contact for ADHD or stimulant medication filled in both sectors; PC � primary care; SMH � specialty mental health care.
aAny ADHD: Six or more inattentive or hyperactive symptoms in past year; Impairment: Columbia Impairment Scale (CIS) score �15.
bAnalytic sample limited to those who had six or more inattentive or hyperactive symptoms in past year and CIS score �15.
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ADHD CARE IN MANAGED CARE MEDICAID
criteria for past-year ADHD diagnosis and high
functional impairment and were receiving no
care during the 6-month study time intervals.
Applying a stricter definition of unmet need for
mental health services, among children with
ADHD and high functional impairment, 32% to
37% were receiving no care during the 6-month
study time intervals. At each 6-month interval,
children who had contact for ADHD care in only
primary care clinics at sampling were more likely
to receive no care and to have unmet need for
mental health services than children who had
contact in only specialty mental health care clin-
ics or both care sectors at study entry.

Of the children that had initial contact in one
care sector, none crossed over to the other at each
6-month time interval (Table S6, available on-
line). Of the 21% of children (110/530) who had
contact with both care sectors at study entry, 65%
transitioned to only specialty mental health care
6 months before baseline interview, and very few

TABLE 2 Treatment Type, Stimulant Medication Refill Per
Receive Care From Only Primary Care (PC) or Specialty M

6 Months Before Bas

PC
(N � 139)

SMH
(N � 2

Any psychosocial, %
Any mental health visit 39.1 100

Any medication, %
Any psychotropic medication 95.2 40.1*
Only psychotropic medication 60.9 0.0*
Any stimulant medication 85.1 30.3*
Only stimulant medication 61.1 21.3*
Stimulant medication � other

psychotropic medication
24.0 9.1*

Only other psychotropic
medication

10.1 9.8

Stimulant medication refill
persistencea

35.9 31.3

Combined, %
Mental health visit � psychotropic

medication
34.3 40.1

Service use intensity
Average no. of visits per month,

mean (SD)
0.2 � 0.7 5.3 � 5.

Note: Data are presented as n (%) unless otherwise indicated. Data are lim
health care. �2 tests were used for the comparisons of PC vs. SMH (se

aStimulant medication available for more than 67% of total day supply. Sam
respectively.

*p � .05, **p � .01, ***p � .001.
(6%) went back to receiving mental health ser- o
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ices in only primary care. A very similar
attern persisted during the two follow-up

ime intervals.

DHD Care in Primary and Specialty Mental
ealth Settings
reatment type, stimulant medication refill pre-
cription persistence, and service use intensity
mong children who remained in only primary
are or specialty mental health clinics by 6-month
ime intervals are summarized in Table 2. Treat-

ent type and service use intensity differed
trikingly by sector. Only 39% of children receiv-
ng mental health services in primary care clinics
ad a visit for any psychiatric diagnosis during

he 6 months before the baseline home interview,
nd mental health visits declined to 28% at the 6-
o 12-month time interval. For each time interval,
he majority of children receiving mental health
ervices in primary care had at least one psych-

ce, and Service Use Intensity Among Children Who
al Health (SMH)

Baseline to 6 Months 6–12 Months

PC
(N � 127)

SMH
(N � 197)

PC
(N � 124)

SMH
(N � 178)

31.8 100 28.0 100

97.6 39.9*** 95.5 35.0***
68.2 0.0*** 72.0 0.0***
85.2 29.3*** 79.8 28.2***
63.4 18.1*** 54.0 17.3***
21.8 11.2* 25.9 11.0**

12.4 10.6 15.7 6.8*

40.8 39.9 48.6 49.2

29.4 39.9 23.5 35.0*

0.2 � 0.4 5.6 � 6.0*** 0.1 � 0.5 5.2 � 5.7***

o children who had service contact from primary care or specialty mental
alues below).
zes for PC at 3 time intervals are 113, 105, 96 and 67, 62, 51 for SMH
sisten
ent

eline

06)

**
**
**
**
*

9***

ited t
e p v
ple si
tropic medication prescription filled (95%, 98%,
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ZIMA et al.
96% at three time intervals, respectively) and
about two-thirds of children (61%, 68%, 72% at
three time intervals, respectively) received only
medication treatment. The rates of stimulant
medication treatment in primary care clinics was
consistently at least 2.8 times greater than that
found in specialty mental health programs over
the three time intervals. During each time inter-
val, most children in primary care clinics (85%,
85%, and 80% at three time intervals, respec-
tively) were significantly more likely to have at
least one stimulant medication prescription filled
compared to less than one third (30%, 29%, and
28% at three time intervals, respectively) of chil-
dren in specialty mental health programs. How-
ever, stimulant medication refill prescription per-
sistence was poor in both sectors, ranging from
33% to 44% in primary care and 31% to 49% in
specialty mental health care.

In addition, about one-quarter of the children
receiving mental health services in primary care
clinics had at least one prescription filled for a
stimulant medication and another class of psych-
otropic medication. Combined psychotropic
medication treatment was more likely among
children receiving mental health services in pri-
mary care than specialty mental health clinics
during each time interval. Rates of combined
psychotropic medication prescriptions among
children with ADHD and comorbid ODD or CD
were also similar to those among the larger
sample of children receiving any care in primary
care or specialty mental health clinics (Table S7,
available online).

Between 26% and 43% of children received
medication and psychosocial treatment at each
time interval, and receipt of combined treatment
did not vary by care sector. In contrast, service
use intensity varied widely between primary
care and specialty mental health clinics. On av-
erage, children in primary care had only one to
two mental health visits per year compared with
an average of five visits per month among chil-
dren receiving care in specialty mental health
clinics. Among children receiving care in specialty
mental health, more than 90% received supportive
services, and more than three-quarters received
psychotherapy at each 6-month time interval
(Table S8, available online). Only 29% to 34% of
children had at least one visit for psychotherapy
and at least one psychotropic medication pre-
scription filled for each time interval. The aver-

age number of contacts per month for supportive m

JOURN
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ervices ranged from 1.8 to 2.3, and the average
umber of visits per month for psychotherapy
anged from 2.3 to 2.7.

linical Outcomes
linical outcomes among children who received
o care and those who remained in care are
ummarized in Table 3. With a few exceptions at
pecific time intervals, clinical outcomes did not
ary between children receiving and not receiv-

ng ADHD care or between those in primary care
r specialty mental health clinics. Compared
ith children receiving no care, children in spe-

ialty mental health clinics were more likely to
ave high functional impairment at 6- and 12-
onth follow-up. Of the parents, 24% of parents

ad high psychological distress at baseline, and
he proportion of parents with high distress did
ot vary by whether their child was receiving or
ot receiving care. Despite little evidence of clin-

cal improvement, most parents had very posi-
ive perceptions of treatment that remained sta-
le over time regardless of treatment status. At
aseline, 75% of parents were satisfied or very
atisfied with treatment, 86% reported tremen-
ous or some treatment benefit and 83% reported

mproved family relationships.

ISCUSSION
are for childhood ADHD in the managed care
edicaid program studied failed to meet the

nstitute of Medicine’s definition of quality that
equires “consistency with current professional
nowledge” and “improved likelihood of desired
ealth outcomes.”2 More than one-third of chil-
ren were receiving no care when interviewed at
aseline, a rate double the national rate for
dults.38 Despite similar clinical severity, treat-
ent approaches for children were strikingly

ifferent in primary care and specialty mental
ealth clinics. Children in primary care received
redominantly medication treatment, as recom-
ended by treatment guidelines,8,39,40 at rates

hat exceed earlier estimates in community-based
rimary care.27 Follow-up visits, however, were
n average roughly once per year, a rate similar
o that found in other primary care settings.25

he low follow-up visit rate falls short of the
ational Quality Forum-endorsed standards41

nd substantially below nationally recomme-
ded psychotropic medication treatment and

onitoring.42 In contrast, almost all children in
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TABLE 3 Clinical Outcomes Among Children Who Receive No Care or Remain in Care During 18-Month Study Perioda

Difference Across Care Sectors

Analytic Overall No Care PC SMH
No Care
vs. PC

No Care vs.
SMH PC vs. SMH

Group
Test

N % (95% CI) % (95% CI) % (95% CI) % (95% CI) t p t p t p �2 p

Child
Any ADHD

Baseline 512 76.8 (72.7–80.9) 77.8 (70.7–84.9) 75.1 (66.7–83.5) 77.4 (72.3–82.6) 0.5 .63 0.1 0.93 �0.5 0.64 0.3 .87
6-Month follow-up 349 72.6 (67.6–77.7) 75.6 (67.1–84.1) 68.7 (57.5–79.8) 70.8 (63.4–78.2) 1.0 .33 0.8 0.41 �0.3 0.75 1.1 .58
12-Month follow-up 328 69.5 (63.7–75.3) 65.1 (55.6–74.6) 70.0 (57.9–82.2) 78.7 (71.5–85.8) �0.6 .54 �2.3 0.02 �1.3 0.21 5.3 .07

Impairment
Baseline 511 43.5 (38.7–48.2) 41.3 (32.2–50.4) 41.4 (32.1–50.7) 48.0 (41.7–54.3) �0.0 .99 �1.2 0.24 �1.1 0.25 2.0 .36
6-Month follow-up 348 61.6 (55.9–67.3) 50.6 (39.4–61.9) 66.5 (55.5–77.5) 67.5 (60.0–75.1) �2.0 .05 �2.4 0.01 �0.2 0.88 6.6 .04
12-Month follow-up 328 59.8 (53.7–66.0) 51.5 (41.2–61.8) 61.8 (49.0–74.6) 72.7 (64.5–80.9) �1.2 .22 �3.0 �0.01 �1.4 0.15 9.3 .01

Any ADHD � impairment
Baseline 511 40.0 (35.3–44.8) 38.6 (29.6–47.6) 37.8 (28.7–46.9) 43.8 (37.4–50.1) 0.1 .91 �0.9 0.36 �1.0 0.30 1.5 .48
6-Month follow-up 348 53.9 (47.9–59.8) 48.9 (37.6–60.2) 54.1 (41.9–66.4) 56.9 (48.9–64.9) �0.6 .54 �1.1 0.26 �0.4 0.71 1.3 .52
12-Month follow-up 328 54.4 (48.1–60.6) 47.7 (37.3–58.2) 54.3 (40.6–67.9) 66.9 (58.3–75.5) �0.7 .46 �2.7 0.01 �1.5 0.12 7.4 .02

English C equivalent grade
or better

Baseline 293 51.1 (44.6–57.6) 54.0 (43.3–64.8) 49.8 (36.8–62.8) 48.5 (39.7–57.3) 0.5 .61 0.8 0.43 0.2 0.87 0.7 .72
6-Month follow-up 262 49.0 (40.6–57.4) 47.9 (34.5–61.2) 53.7 (35.5–71.9) 44.2 (31.0–57.3) �0.5 .60 0.4 0.70 0.8 0.40 0.7 .70
12-Month follow-up 211 46.6 (36.9–56.3) 42.2 (27.5–56.9) 51.7 (31.2–72.3) 55.0 (39.8–70.1) �0.8 .44 �1.2 0.24 �0.2 0.80 1.5 .47

Math C equivalent grade or
better

Baseline 298 44.1 (37.7–50.6) 38.7 (27.4–49.9) 56.2 (43.6–68.8) 36.8 (28.3–45.3) �2.0 .04 0.3 0.79 2.5 0.01 6.7 .04
6-Month follow-up 265 42.7 (34.5–50.9) 40.7 (27.3–54.2) 52.8 (36.1–69.5) 40.2 (27.7–52.7) �1.1 .26 0.1 0.95 1.2 0.23 1.7 .43
12-Month follow-up 216 51.1 (41.5–60.7) 41.1 (26.3–55.9) 62.1 (44.1–80.0) 55.5 (40.4–70.6) �1.7 .08 �1.4 0.18 0.6 0.58 3.4 .18

Parent/Caregiver
Parent distress (MHI-5 �56)

Baseline 512 23.7 (19.8–27.5) 25.5 (17.7–33.2) 19.1 (12.2–25.9) 28.6 (22.9–34.3) 1.3 .21 �0.6 0.53 �2.1 0.04 4.2 .12
6-Month follow-up 347 18.1 (13.8–22.4) 14.1 (7.6–20.6) 19.7 (10.8–28.7) 21.4 (14.5–28.4) �1.0 .30 �1.5 0.14 �0.3 0.76 2.3 .32
12-Month follow-up 325 19.2 (14.1–24.3) 17.3 (9.1–25.5) 20.4 (10.3–30.4) 18.8 (11.2–26.3) �0.5 .64 �0.3 0.79 0.3 0.80 0.2 .89

Treatment perceptionb

Satisfaction (very satisfied/
satisfied)

Baseline 223 74.3 (67.6–81.0) 72.7 (62.2–83.2) 77.3 (70.2–84.5) �0.7 0.46
6-Month follow-up 167 76.0 (68.9–83.2) 66.4 (50.8–81.9) 82.7 (75.4–89.9) �2.0 0.05
12-Month follow-up 138 76.6 (68.3–84.9) 76.1 (62.9–89.4) 78.0 (68.8–87.2) �0.2 0.81
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1

pecialty mental health clinics received psychos-
cial interventions, averaging about five visits
er month, and less than one-third of children
ad at least one stimulant medication prescrip-

ion filled, a rate consistent with other community-
ased samples.43,44 In both sectors, documenta-
ion of evidence-based psychosocial treatment
or ADHD (i.e., behavior therapy) was missing in
he agency databases, and stimulant medication
efill prescription persistence was poor but also
t rates similar to other community-based popu-
ations.43,45 Despite substantial differences in
reatment and service use intensity, children re-

ained symptomatic over time whether or not
hey were in care, with few exceptions.

Contrary to our hypothesis, children with
reater clinical severity were not more likely to
ccess specialty mental health care. There was
lso little evidence of cross-care sector contact
ver time. In this large countywide program,
rior authorization from the primary care pro-
ider (i.e., “gatekeeper”) is not required to access
edicaid-funded specialty mental health ser-

ices. Parents may also directly access specialty
ental health services, which are supported by a

atchwork of Medicaid-funded and state-legislated
rograms. Furthermore, there is little infrastruc-

ure or incentives to support the transfer of
hildren stabilized in mental health clinics back
o primary care or more clinically complex chil-
ren from primary care to specialty mental
ealth clinics. Together, these findings raise ques-

ions about whether the policy that requires
edical necessity for Medicaid reimbursement is

ufficient to reserve specialty mental health re-
ources for those with greater need. In addition,
hese findings support future research to develop
uality improvement interventions, which are

deally compatible with health information tech-
ologies, which promote alignment of the child’s
linical severity with provider type as well as
mproved coordination of care across primary
nd specialty mental health care providers.

The striking differences in treatment ap-
roaches may reflect variation in provider train-

ng or clinic workflow. In community-based spe-
ialty mental health programs, clinic workflow
oes not usually follow the medical model found

n primary care clinics. Children in specialty
ental health clinics may be more likely to have
trial of psychosocial treatment because access to

herapists is greater.2 During this study’s time

period, at the county agency level there was noTA
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ADHD CARE IN MANAGED CARE MEDICAID
implementation of treatment protocols that spec-
ify a trial of behavior therapy before medication
evaluation (personal communication, W. Arroyo,
June, 14, 2010). Low rates of stimulant medica-
tion treatment in specialty mental health clinics
may occur because access to the physician is
often restricted to children identified by non–
medically trained professionals as meriting a
medication evaluation.28 Nevertheless, differ-
ences in provider training do not explain the
greater use of combined psychotropic medication
in primary care, and is consistent with pediatri-
cian opinion that psychopharmacology is a pri-
ority area for continued medical education.22 In
future research, comparisons of ADHD care
across providers in primary care and specialty
mental health care settings should consider add-
ing a study arm for children served in specialty
mental health clinics in which the intake evalua-
tion is conducted by a child psychiatrist followed
by referral to a therapist to examine whether
detection of ADHD, adherence to evidence-based
practices, clinical outcomes, and cost savings
over time are improved compared with those in
usual care in specialty mental health programs.

Although linking of child-level data with
Medicaid data is a “powerful and under-used
resource for health services research,”35 this
study’s findings also underscore the need for
improved Medicaid data infrastructure to assess
and monitor even broad indices of quality of care
for children with ADHD.5 A substantial propor-
tion of children had poor contact information in
their Medicaid data, suggesting that these data
have limited capacity to be used by agencies for
quality improvement interventions, such as par-
ent education or prevention programs. The use of
recommended behavior therapy, such as parent
training, may be underestimated in both sectors
because procedure codes for Medicaid service
encounter data do not specify use of evidence-
based psychosocial treatments. Mental health
visits in primary care may be underreported
because of lack of procedural parity in Medicaid
reimbursement for mental health services deliv-
ered in primary care.28,29 In addition, within
specialty mental health clinics, similar procedure
codes for psychosocial interventions may be
billed for by therapists from a variety of disci-
plines, making it problematic to examine how
quality of care varies by provider type. Further-
more, there is no single standard for measuring

prescription refill persistence using Medicaid g

JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY
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harmacy claims data.35 The cut-point for accept-
ble stimulant medication availability, which ac-
ounts for possible drug holidays on weekends,
as developed for this study. This approach may

verestimate medication refill persistence be-
ause some children may receive treatment with
wo stimulant medications daily, or may under-
stimate refill persistence because the gap be-
ween prescriptions filled for each specific type of
timulant medication was not measured.46 Fu-
ure data analyses will examine the agreement
etween parent-reported care processes and
edication adherence with Medicaid data and
ill explore predictors of agreement in service
se and medication treatment.

Of note, conclusions about the effectiveness of
reatment cannot be made because children were
ot randomized to treatment groups. Unlike the
ultimodal Treatment Study of Children with
DHD that included a community care arm,47

his is an observational study for which a natural
omparison group emerged over time. High
unctional impairment among children who re-

ained in specialty mental health clinics com-
ared with children receiving no care is consis-

ent with prior studies that suggest clinical need
rives service use.15 Some clinical outcomes may
lso have been missed because it was beyond the
cope of this study’s design and budget to con-
uct follow-up home interviews for this rela-

ively large community-based population of chil-
ren and to administer a more comprehensive
attery of clinical measures. Furthermore, the
onsistently high rate of positive treatment per-
eptions by parents may not necessarily be incon-
ruent with poor clinical outcomes, as these are
ot indicators of good technical care48 and have
een found to be only minimally associated with
outh-reported improvement in functioning.49

This study has several additional limitations.
ore than one-half (56%) of the children eligible

or enrollment into the study could not be con-
acted by telephone, and weighting adjustment
or selection and nonresponse does not include
nmeasured variables that could also contribute

o selection bias. Thus, even weighted data may
ot be representative of children who met eligi-
ility criteria within the managed care Medicaid
rogram for the study time period. Unmet need

or mental health services may be underesti-
ated because impairment due to ADHD symp-

oms was required for the diagnosis50 as well as

lobal impairment,51 and duration of symptoms

1235www.jaacap.org
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was not included in the operational definition of
clinical severity. Using only past-year ADHD
diagnosis as the indicator of mental health ser-
vice need, 26% to 28% of children had unmet
need during the three 6 month-time intervals.
Unmet need also may be overestimated if asymp-
tomatic patients included those who were suc-
cessfully treated, but this is less likely because
stimulant medication refill prescription persis-
tence was poor. Conclusions about medication
treatment appropriateness cannot be made be-
cause some disorders for which psychotropic
medication treatment may be clinically indicated
was not assessed. Initial and maintenance phases
of treatment also cannot be defined to assess
adherence to most national quality indicators for
ADHD because children did not enter the study
when starting a new episode of care. Further-
more, findings are not generalizable to children
in other managed care Medicaid programs or
other states because administrative approaches
of mental health services by state Medicaid agen-
cies widely varies.32,52

Nevertheless, this is the first quality of care
study for childhood ADHD in a large managed
care Medicaid program that combines four data
sources and examines how care processes and
clinical outcomes compare across primary care
and specialty mental health clinics over time.
Findings from this study identify several areas
for quality improvement for ADHD care within
the managed care Medicaid program studied.
These areas are alignment of the child’s clinical
severity with provider type, frequency of follow-up
visits, stimulant medication use in specialty men-
tal health, agency data infrastructure to docu-
ment delivery of evidence-based psychosocial
treatments, and stimulant medication refill pre-
scription persistence. The enduring symptoms,

impairment, and poor academic achievement of

Surgeon General. Rockville, MD: Department of Health and
Human Services; 1999.

1
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he children who remain in care and those un-
reated underscores the public health significance
f improving the quality of care for publicly

nsured children with ADHD. As advocacy for
iagnostic and procedural parity in Medicaid
eimbursement for mental health services across
rimary and specialty mental health care sectors
ontinues, may there also be public investment in
mproving the quality of care delivered in both
are sectors. &

Accepted August 23, 2010.

Drs. Zima, Bussing, Tang, Ettner, Belin, Wells, and Ms. Zhang are
with the UCLA Center for Health Services and Society. Drs. Zima,
Tang, Wells, and Ms. Zhang are with the University of California-Los
Angeles Semel Institute for Neuroscience and Human Behavior. Drs.
Zima, Ettner, and Wells are with the David Geffen School of
Medicine. Dr. Bussing is with the University of Florida. Drs. Belin and
Wells are with the University of California-Los Angeles School of Public
Health. Dr. Wells is also with the RAND Health Program.

This study was supported by the National Institute of Mental Health
(RO1 MH061540, P30 MH068639, and P30 MH082760).

The authors thank their agency partners: Drs. Elaine Batchlor, Richard
Seidman, Helen DuPlessis, and Martha Tasinga who are from LA
Care, and Marv Southard and Dr. William Arroyo of the County of Los
Angeles Department of Mental Health for their leadership that made
merging agency data across sectors possible, Carrie Recksieck of the
University of California at Los Angeles for her legal consultation to
ensure HIPAA compliance, Eleanor Young of LA Care and John Ortega
of the County of Los Angeles Department of Mental Health for
Medicaid data programming and transfer, and Donna Woo, Es-
merelda Ramos, Alex Pao, Cynthia Law, and Judy Ho of the National
Institute of Mental Health Partnered Research Center for Quality Care
for project coordination and data collection.

Disclosure: Dr. Bussing is a consultant to or receiving honoraria from Eli
Lilly and Co., and Shire, and receives research support from Forest,
Pfizer Inc, and Shire. Drs. Zima, Tang, Ettner, Belin, Wells, and Ms.
Zhang report no biomedical financial interests or potential conflicts of
interest.

Correspondence to Dr. Bonnie T. Zima, UCLA Semel Institute for
Neuroscience and Human Behavior, David Geffen School of
Medicine at UCLA, Department of Psychiatry and Biobehavioral
Science, UCLA Center for Health Services and Society, 10920
Wilshire Blvd, #300, Los Angeles, CA 90024; e-mail: bzima@
mednet.ucla.edu

0890-8567/$36.00/©2010 American Academy of Child and
Adolescent Psychiatry
DOI: 10.1016/j.jaac.2010.08.012
REFERENCES
1. Centers for Medicare and Medicaid Services. Managed Care

Trends. Medicaid Managed Care Enrollment Report. Available at
http://www.cms.hhs.gov/MedicaidDataSourcesGenInfo/
downloads/08Trends508.pdf. Accessed December 17, 2009.

2. Institute of Medicine, Committee on Quality of Health Care in
America. Crossing the Quality Chasm: a New Health System for
the 21st Century. Washington, DC: National Academies Press;
2001.

3. U.S. Department of Health and Human Services. New Freedom
Commission on Mental Health: Achieving the Promise: Transform-
ing Mental Health Care in America. Final Report. Rockville, MD:
Department of Health and Human Services; 2003. SMA-03-3832.

4. U.S. Public Health Service. Mental Health: A Report of the
5. PL 111-113 Children’s Health Insurance Program Reauthorization Act.
6. PL 111-148 [HR 3590] Patient Protection and Affordable Care Act.
7. Kaiser Commission of Medicaid and the Uninsured. Children’s

Health Insurance Program Reauthorization Act of 2009
(CHIPRA). Available at: www.kff.org. Accessed June 10, 2010.

8. American Academy of Child and Adolescent Psychiatry Work
Group on Quality Issues. Practice parameter for the assessment
and treatment of children and adolescents with attention-deficit/
hyperactivity disorder. J Am Acad Child Adolesc Psychiatry.
2007;46:894-921.

9. Goldman LS, Genel M, Bezman RJ, Slanetz PJ. Diagnosis and
treatment of attention-deficit/hyperactivity disorder in children
and adolescents. JAMA. 1998;279:1100-1107.
0. Wolraich ML, Hannah JN, Pinnock TY, Baumgaertel A, Brown JD.
Comparison of diagnostic criteria for attention-deficit hyperactiv-

AL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

VOLUME 49 NUMBER 12 DECEMBER 2010

mailto:bzima@mednet.ucla.edu
mailto:bzima@mednet.ucla.edu
http://www.cms.hhs.gov/MedicaidDataSourcesGenInfo/downloads/08Trends508.pdf
http://www.cms.hhs.gov/MedicaidDataSourcesGenInfo/downloads/08Trends508.pdf
http://www.kff.org


3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

ADHD CARE IN MANAGED CARE MEDICAID
ity disorder in a county-wide sample. J Am Acad Child Adolesc
Psychiatry. 1996;35:319-333.

11. Soni A. The Five Most Costly Children’s Conditions 2006: Esti-
mates for the U.S. Civilian Noninstitutionalized Children Ages
0-17. Rockville, MD: DHHS; 2009. Statistical Brief #242.

12. Guevara J, Lozano P, Wickizer T, Mell L, Gephart H. Psychotropic
medication use in a population of children who have attention-
deficit/hyperactivity disorder. Pediatrics. 2002;109:733-739.

13. Winterstein A, Gerhard T, Shuster J, et al. Utilization of pharma-
cologic treatment in youths with attention deficit/hyperactivity
disorder in Medicaid database. Ann Pharmacother. 2008;42:24-31.

14. Olfson M, Gameroff MJ, Marcus SC, Jensen PS. National trends in
the treatment of attention deficit hyperactivity disorder. Am J
Psychiatry. 2003;160:1071-1077.

15. Zima BT, Hurlburt MS, Knapp P, et al. Quality of publicly-funded
outpatient specialty mental health care for common childhood
psychiatric disorders in California. J Am Acad Child Adolesc
Psychiatry. 2005;44:130-144.

16. Mangione-Smith R, DeCristofaro AH, Setodji CM, et al. The
quality of ambulatory care delivered to children in the United
States. N Engl J Med. 2007;357:1515-1523.

17. McGlynn EA, Asch SM, Adams J, et al. The quality of health care
delivered to adults in the United States. N Engl J Med. 2003;348:
2635-2645.

18. Foy JM, American Academy of Pediatrics Task Force on Mental
Health. Introduction: Enhancing Pediatric Mental Health Care.
Pediatrics. 2010;125:S69-S74.

19. Briggs-Gowan MJ, Owens PL, Schwab-Stone ME, Leventhal JM,
Leaf PJ, Horwitz SM. Persistence of psychiatric disorder in
pediatric settings. J Am Acad Child Adolesc Psychiatry. 2003;42:
1360-1369.

20. Brown JD, Riley AW, Wissow LS. Identification of youth psycho-
social problems during pediatric primary care visits. Adm Policy
Ment Health. 2007;34:269-281.

21. Cooper S, Valleley RJ, Polaha J, Begeny JH, Evans JH. Running
out of time: physician management of behavioral health concerns
in rural pediatric primary care. Pediatrics. 2006;118:132-138.

22. Williams J, Klinepeter K, Palmes G, Pulley A, Foy JM. Diagnosis
and treatment of behavioral health disorders in pediatric practice.
Pediatrics. 2004;114:601-606.

23. Stein RE, Horwitz SM, Storfer-Isser A, et al. Attention-deficit/
hyperactivity disorder: how much responsibility are pediatricians
taking? Pediatrics. 2009;123(1):248-255.

24. Wolraich M, Bard D, Stein M, Rushton J, O’Connor K. Pediatri-
cians’ attitudes and practices on ADHD before and after the
development of ADHD pediatric practice guidelines. J Atten
Disord. August 25, 2009 (Epub ahead of print).

25. Gardner WP, Kelleher KJ, Pajer KA, Campo JV. Follow-up care of
children identified with ADHD by primary care clinicians: a
prospective cohort study. J Pediatr 2004;145:767-771.

26. Hoagwood K, Jensen PS, Feil M, Vitiello B, Bhatara VS. Medica-
tion management of stimulants in pediatric practice settings: a
national perspective. J Dev Behav Pediatr. 2000;21:322-331.

27. Rushton JL, Fant KE, Clark SJ. Use of practice guidelines in the
primary care of children with attention-deficit/hyperactivity dis-
order. Pediatrics. 2004;114:23-28.

28. American Academy of Child and Adolescent Psychiatry Commit-
tee on Health Care Access and Economics and the American
Academy of Pediatrics Task Force on Mental Health. Improving
mental health services in primary care: reducing administrative
and financial barriers to access and collaboration. Pediatrics
2009;123:1248-1251.

29. Kautz C, Mauch D, Smith SA. Reimbursement of Mental Health
Services in Primary Care Settings. Rockville, MD: DHHS, Center
for Mental Health Services, Substance Abuse and Mental Health
Services Administration; 2008. SMA-08-4324.

30. Tang M, Hill K, Boudreau A, Yucel R, Perrin J, Kuhlthau K.
Medicaid managed care and the unmet need for mental health
care among children with special health care needs. Health Serv

Res. 2008;43:882-900.

31. California Administration Code title 9 §1830.205.

JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

VOLUME 49 NUMBER 12 DECEMBER 2010
2. US Department of Health and Human Services, Health Resources
and Services Administration. Behavioral Health-2001 HSRA Par-
tial Update to State by State Profiles: Medicaid Funded, Public
Sector, Managed Behavioral Health Care Payers. Washington DC.

3. Busch B, Biederman J, Cohen LG, et al. Correlates of ADHD
among children in pediatric and psychiatric clinics. Psychiatr
Serv. 2002;53:1103-1111.

4. Guevara JP, Rothbard A, Shera D, et al. Correlates of behavioral
care management strategies used by primary care pediatric
providers. Ambul Pediatrics. 2007;7:160-166.

5. Crystal S, Akincigil A, Biler S, Walkup JT. Studying prescription
drug use and outcomes wtih Medicaid claims data: strengths,
limitations, and strategies. Med Care. 2007;45:S58-S65.

6. LA Health Care Plan. Mission, vision & values. Available at:
http://www.lacare.org/aboutlascare. Accessed August 24, 2009.

7. Zeger SL, Liang KY. Longitudinal data analysis for discrete and
continuous outcomes. Biometric 1986;42:121-130.

8. Olfson M, Mojtabai R, Sampson NA, et al. Dropout from outpa-
tient mental health care in the United States Psychiatr Serv.
2009;60:898-907.

9. American Academy of Pediatrics Subcommittee on Attention
Deficit/Hyperactivity Disorder and Committee on Quality Im-
provement. Clinical practice guideline: diagnosis and evaluation
of the child with attention-deficit/hyperactivity disorder. Pediat-
rics. 2000;105:1158-1170.

0. American Academy of Pediatrics Subcommittee on Attention
Deficit/Hyperactivity Disorder and Committee on Quality Im-
provement. Clinical practice guideline: treatment of the school-
age child with attention-deficit/hyperactivity disorder. Pediat-
rics. 2001;108:1033-1044.

1. National Quality Forum. National Quality Forum issue brief:
strengthening pediatric quality measurement and reporting. J
Healthc Qual. 2008;30:51-55.

2. Walkup J, Work Group on Quality Issues. Practice parameters on
the use of psychotropic medication in children and adolesecents.
J Am Acad Child Adolesc Psychiatry. 2009;48:961-973.

3. Bussing R, Zima B, Mason D, Hou W, Garvan CW, Forness S. Use
and persistence of pharmacotherapy for elementary school chil-
dren with attention-deficit hyperactivity disorder. J Child Ado-
lesc Psychopharmacol. 2005;15:78-87.

4. Leslie LK, Canino G, Landsverk J, et al. ADHD Treatment patterns
of youth served in public sectors in San Diego and Puerto Rico. J
Emot Behav Disord. 2005;13:224-236.

5. Charach A, Ickowicz A, Schachar R. Stimulant treatment over five
years: adherence, effectiveness, and adverse effects. J Am Acad
Child Adolesc Psychiatry. 2004;43:559-567.

6. Rizzo JA, Simons WR. Variations in compliance among hyperten-
sive patients by drug class: implications for health care costs Clin
Ther. 1997;19:1446-1457.

7. The MTA Cooperative Group. A 14-month randomized clinical
trial of treatment strategies for attention deficit/hyperactivity
disorder. Arch Gen Psychiatry. 1999;56:1073-1086.

8. Donabedian A. The Definition of Quality and Approaches to Its
Assessment. Vol 1. Ann Harbor, MI: Health Administration Press;
1980.

9. Garland AF, Aarons GA, Hawley KM, Hough RL. Relationship of
youth satisfaction with mental health services and changes in
symptoms and functioning. Psychiatr Serv. 2003 54:1544-1546.

0. Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME.
NIMH Diagnostic Interview Schedule for Children Version IV
(NIMH DISC-IV): description, differences from previous ver-
sions, and reliability of some common diagnoses. J Am Acad
Child Adolesc Psychiatry. 2000;39:28-38.

1. Bird HR, Shaffer D, Fisher P, et al. The Columbia Impairment
Scale (CIS): pilot findings on a measure of global impairment for
children and adolescents. Int J Methods Psychiatr Res. 1993;3:167-
176.

2. Verdier J, Barrett A, Davis S. Administration of Mental Health
Services by Medicaid Agencies.Rockville, MD: DHHS, Center for

Mental Health Services, Substance Abuse and Mental Health
Services Administration; 2007. (SMA) 07-4301.

1237www.jaacap.org

http://www.lacare.org/aboutlascare


ZIMA et al.
TABLE S1 Distribution of Demographics at Partners in C
Weighting Procedure for Enrollment Weighte

All Eligible to
PCC Studya

(N � 3,134)

Stage-1 Eligible
(N � 2,543

Not Selected
(N � 1,205)

Se
(N �

Gender
Male 2,543 (81.1) 1,205 1
Female 591 (18.9) 0

Agency
PC 1,839 (58.7) 1,022 (69.1) 45
SMH 942 (30.0) 159 (21.5) 58
Dual 353 (11.3) 24 (7.4) 30

Race/ethnicity
African American 741 (23.6) 233 (42.0) 32
Hispanic 1512 (48.2) 602 (47.0) 68
Other 222 (7.1) 88 (46.8) 10
White 695 (21) 282 (54.4) 23

Primary language
English 2,311 (73.7) 860 (47.1) 96
Spanish 823 (26.3) 345 (48.1) 37

Type of ADHD care
when selected

Visit only 1,352 (43.1) 406 (44.1) 60
Stimulant prescription

filled only
999 (31.9) 457 (56.3) 35

Both 783 (25) 272 (41.8) 37
Age (y)

5–8 1,711 (54.6) 623 (45.4) 74
9–11 1,423 (45.4) 582 (49.7) 59

Note: ADHD � attention-deficit/hyperactivity disorder; Dual � one or mo
care; SMH � specialty mental health care.

aAgency data for constructing sampling frame: January 2003 to June 200
ADHD care, ages 5-11 years, primary language was Spanish or Eng

bAll girls (n � 591) and randomly selected boys were included.
cMost common reason for being unreachable was incorrect contact inform
dConsent forms signed and home interviews conducted.
eEnrollment weights are the products of the three adjustment factors defin

nonreachable patients, and (3) adjustment of nonparticipating patients a
used, with predictors listed above and with analysis stratified by agen

*p � .05, **p � .01, ***p � .001.
are for Children Study (PCC) Sampling Stages and

Boys
)

Stage-2 Contacted by
Telephone (N � 1,929)

Stage-3 Reached by
Telephone (N � 845)

lectedb

1,338)
Unreachablec

(N � 1,084)
Reachable
(N � 845)

Refusals
(N � 299)

Participantsd

(N � 546)

,338 763 (57.0) 575 (43.0) 205 (35.7) 370 (64.4)
591 321 (54.3) 270 (45.7) 94 (34.8) 176 (65.2)

*** ***
7 (30.9) 440 (53.9) 377 (46.1) 145 (38.5) 232 (61.5)
1 (78.5) 484 (61.8) 299 (38.2) 99 (33.1) 200 (66.9)
0 (92.6) 160 (48.6) 169 (51.4) 55 (32.5) 114 (67.5)
*** ** ***
2 (58.0) 322 (63.4) 186 (36.6) 64 (34.4) 122 (65.6)
0 (53.0) 497 (54.6) 413 (45.4) 123 (29.8) 290 (70.2)
0 (53.2) 67 (50.0) 67 (50.0) 24 (35.8) 43 (64.2)
6 (54.6) 198 (52.5) 179 (47.5) 88 (49.2) 91 (50.8)

*** ***
6 (52.9) 854 (58.9) 597 (41.1) 233 (39.0) 364 (61.0)
3 (51.9) 230 (48.1) 248 (51.9) 66 (26.6) 182 (73.4)
***

4 (55.9) 506 (57.8) 370 (42.2) 124 (33.5) 246 (66.5)
5 (43.7) 297 (54.8) 245 (45.2) 86 (35.1) 159 (64.9)

9 (58.2) 281 (55.0) 230 (45.0) 89 (38.7) 141 (61.3)
*

8 (54.6) 612 (56.3) 476 (43.7) 175 (36.8) 301 (63.2)
2 (50.3) 472 (56.1) 369 (43.9) 124 (33.6) 245 (66.4)

re contact for ADHD or stimulant medication filled in both sectors; PC � primary

4 in SMH; January 2003 - February 2004 in PC. Eligibility criteria: receiving
lish, and Los Angeles County residence.

ation.

ed as follows: (1) sampling weights for the selection of boys, (2) adjustment of
mong those located. For each weight stage, a propensity weighting method was
cy.
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TABLE S2

Domain Psychometric Properties Variable

Demogr
Age, gender, race/ethnicity, child born

in US
Caregiver’s age, gender, race/ethnicity,

education, marital status, foster parent
status, born in US, parents born in US,
nonbiologic parent

Clinical
ADHD an

externa
A structured diagnostic interview with moderate to high

test-retest reliability for ADHD (r � 0.79), ODD (r �

0.54), and CD (0.43) in English1 and for ADHD,
fair to moderate reliability in Spanish2

Past year diagnoses of ADHD, ODD, CD

Probable A 27-item self-report measure depressive symptoms in
the past 2 weeks using a 0–2 severity rating, with
high reliability (r � 0.71–0.89) and well-established
validity3

Total score �19 (90th percenttile)

Probable A 37-item true/false self-report measure of anxiety with
high reliability (coefficient � � 0.82) and validity4

Total score �63 (90th percenttile)

Functiona A 13-item parent-report measure using a 0–4 rating
scale (0 � not a problem, 4 � very bad problem)
with high internal consistency (Cronbach’s � �

0.85) and test–retest reliability (r � 0.89) in an
ethnically and economically diverse child sample5

Total score �15

Academ
Achievem ded

w

Not established. Grades were standardized using a
0–100 scale, with 50 corresponding to a letter
grade of C (i.e., average).

Total score �50 (i.e., above average)

Suspensio Any suspension/lifetime Any expulsion/
lifetime

Parenta
Distress A well-established screening instrument of poor mental

health in large, general, and depressed adult
samples6; total score �56 corresponds to poor
mental health7

MHI-5 �56
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Data Summary: Interview/School Record Data

Data
Source Measure

aphic
C0 Survey

P0 Survey

characteristic
d comorbid
lizing disorders

P0
P1
P2

NIMH DISC-4.0 Module E

depression C0
C1
C2

CDI

anxiety C0
C1
C2

RCMAS

l impairment P0
P1
P2

CIS

ic
ent School

record
English and Math grades recor

during semester before the
corresponding parent intervie

n/expulsion P0 NIMH DISC-4.0 (Module E, CD
items 36, 37)

l perceptions
P0
P1
P2

MHI-5
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ADHD CARE IN MANAGED CARE MEDICAID
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TABLE S3 Data Summary: Medicaid Claims Data

Domain
Time

Perioda Data Source

Care Process
Care sector contact for

mental health services
T1
T2
T3

Medicaid service en
pharmacy claims d

Mental health service use T1
T2
T3

Medicaid service en
data

No care T1
T2
T3

Medicaid service en
pharmacy claims d

Unmet need for mental
health services

T1
T2
T3

Parent, Medicaid se
encounter, pharma
claims data

Psychosocial treatmentb T1
T2
T3

Medicaid service en
data

Psychotropic medication
prescription

T1
T2
T3

Medicaid pharmacy
data

Mental health service use
intensity

Medicaid service en
data

Stimulant medication
refill persistence

Medicaid pharmacy
data

Note: ADHD � attention-deficit/hyperactivity disorder; CIS � Columbia
Related Health Problems; NIMH DISC-4.0 � National Institute of Ment
care; SMH � specialty mental health.

aT1 � 6 months before baseline; T2 � baseline to 6 months; T3 � 6–1
bType of psychosocial treatment delivered in PC could not be determine

procedures reported were outpatient visit or use of an examination roo
Variable

counter,
ata

PC or SMH only � �1visit for any mental or nervous
disorder or �1 prescription filled for any
psychotropic medication; Dual contact � �1
contact in both care sectors if child met either visit
or medication prescription criteria in PC or SMH
care

counter For PC: �1 visit for any mental health problem (ICD-
9 diagnoses for mental disorders 290–319 or V
codes related to child mental health problem); For
SMH: �1 visit

counter,
ata

If continuously enrolled � no mental health service
use or any psychotropic medication prescription
filled

rvice
cy

NIMH DISC-4.0; CIS; ADHD diagnosis/year �

impairment � no mental health service use

counter For SMH: any psychosocial � �1 visit for individual,
group, or family therapy, therapeutic behavioral
services, day treatment, crisis intervention,
psychological testing; any supportive � �1 visit
for case management or activity or collateral
information

claims �1 Psychotropic medication prescription filled for
atomoxetine or any stimulant, �-agonist, typical or
atypical antipsychotic, mood stabilizer,
antidepressant, or anti-anxiety agent

counter Mean number of mental health visits/month

claims Total number of days any stimulant supplied/number
of days during the study time period. Acceptable
medication availability �67%, corresponding to
taking medication � 5 days/week1

Impairment Scale; ICD � International Statistical Classification of Diseases and
al Health Diagnostic Interview Schedule for Children–4th version; PC � primary

2 months.
d because not specified in Medicaid service encounter data. The majority of
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8 (37.3) .53 79 (39.1) 128 (37.6) .73

ZIMA et al.
TABLE S4 Baseline Characteristics by Follow-up Respons

6-Month Telepho

Nonrespondents
(N � 173) n (%)

Re
(N �

Child
Male 127 (73.4) 24
Race/Ethnicity

African American 40 (23.1) 8
Nonwhite Hispanic 98 (56.6) 19
White 23 (13.3) 4
Biracial, multiracial, or other 12 (6.9) 4

Care sector contact at sampling
PC 65 (37.6) 16
SMH 68 (39.3) 13
Dual 40 (23.1) 7

Parent/caregiver
Education

�12 years 72 (41.6) 14
High school graduate 61 (35.3) 12
�13 Years 40 (23.1) 10

Marital status
Married 73 (42.2) 14
Widowed/separated/divorced 48 (27.7) 9
Never married 52 (30.1) 13

Primary language English 113 (65.3) 25
Caregiver born in US 91 (52.6) 20
Nonbiologic parent 18 (10.4) 4
Foster parent 9 (5.2) 1
High psychological distress

(MHI-5 �56)
48 (27.7) 9

Child clinical variable
ADHD/past year

Inattentive type 34 (19.8) 6
Hyperactive/impulsive type 19 (11.0) 3
Combined type 79 (45.7) 18
Any type 132 (76.7) 27

ODD 80 (46.5) 19
CD 19 (11.0) 4
ODD or CD 81 (47.1) 19
Depression (CDI �19) 25 (14.5) 5
High anxiety (RCMAS �63) 20 (11.6) 4
Depression or high anxiety 41 (23.8) 8
Any common disorder 143 (82.7) 30
Impairment (CIS �15) 65 (37.6) 17
Ever suspended 69 (40.1) 13
e Status and Weighting Procedures for Attrition Weightsa

ne Survey 12-Month Telephone Survey

spondents
373) n (%) p

Nonrespondents
(N � 203) n (%)

Respondents
(N � 343) n (%) p

3 (65.1) .05 142 (70.0) 228 (66.5) .40
.37 .76

5 (22.8) 50 (24.6) 75 (21.9)
5 (52.3) 110 (54.2) 183 (53.4)
9 (13.1) 24 (11.8) 48 (14.0)
4 (11.8) 19 (9.4) 37 (10.8)

.28 .35
7 (44.8) 83 (40.9) 149 (43.4)
2 (35.4) 71 (35.0) 129 (37.6)
4 (19.8) 49 (24.1) 65 (19.0)

.48 .31
6 (39.4) 76 (37.4) 142 (41.6)
1 (32.6) 76 (37.4) 106 (31.1)
4 (28.0) 51 (25.1) 93 (27.3)

.26 .40
3 (38.3) 75 (36.9) 141 (41.1)
1 (24.4) 58 (28.6) 81 (23.6)
9 (37.3) 70 (34.5) 121 (35.3)
1 (67.3) .65 137 (67.5) 227 (66.2) .75
5 (55.0) .61 106 (52.2) 190 (55.4) .47
3 (11.5) .70 24 (11.8) 37 (10.8) .71
2 (3.2) .26 11 (5.4) 10 (2.9) .14
3 (24.9) .48 57 (28.1) 84 (24.5) .35

3 (17.0) .43 35 (17.3) 62 (18.2) .80
1 (8.4) .32 21 (10.4) 29 (8.5) .45
5 (49.7) .38 96 (47.3) 168 (49.1) .68
9 (75.6) .77 152 (75.6) 259 (76.2) .88
2 (51.5) .28 97 (47.8) 175 (51.2) .44
1 (11.0) .99 24 (11.8) 36 (10.6) .65
5 (52.3) .26 98 (48.3) 178 (52.0) .39
4 (14.9) .91 33 (16.7) 46 (13.7) .35
8 (13.2) .61 30 (15.1) 38 (11.3) .20
7 (24.1) .95 55 (27.8) 73 (21.8) .12
3 (81.2) .69 166 (81.8) 280 (81.6) .97
8 (47.8) .02 81 (39.9) 162 (47.4) .09
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ADHD CARE IN MANAGED CARE MEDICAID
TABLE S4 Continued

6-Month Telepho

Nonrespondents
(N � 173) n (%)

Re
(N �

Ever expelled 13 (7.6) 2
Any suspension or expulsion 70 (40.7) 14

Note: CD � conduct disorder; CIS � Columbia Impairment Scale; Dua
stimulant medication filled in both sectors; MHI � Mental Health Invent
SMH � specialty mental health care.

aTo control for potential nonresponse bias, attrition weights were constructed b
These models were fitted separately for the three care sectors at sampling
for each individual respondent to remain in the follow-up. The reciprocal of
For 6-month data, predictors were child age, most time that child has one
ADHD care when selected (visit only, stimulant prescription filled, both), pa
Knowledge and Opinions Survey-Revised (AKOS) Score (mean o1–o15). F
Inventory (CDI) score, impairment, type of ADHD care when selected (visit o
past year.
ne Survey 12-Month Telephone Survey

spondents
373) n (%) p

Nonrespondents
(N � 203) n (%)

Respondents
(N � 343) n (%) p

9 (7.8) .93 13 (6.4) 29 (8.5) .39
4 (38.9) .69 82 (40.6) 132 (38.8) .68

l � one or more contact for attention-deficit/hyperactivity disorder (ADHD) or
ory; PC � primary care; RCMAS � Revised Children’s Manifest Anxiety Scale;

y fitting logistic regression models to predict follow-up status from baseline predictors.
. The fitted logistic regression models were used to derive the predicted probability
the predicted probability was then used as the attrition weight for each participant.
adult caregiver available, oppositional defiant disorder (ODD), impairment, type of
rent age, marital status, had barriers defined as number of barriers �2, and ADHD
or 12-month data, predictors were child age, race/ethnicity, Children’s Depression
nly, stimulant prescription filled, both), parent marital status, ADHD total criteria count,
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0.7) 89 (39.0) 74 (37.4) 57 (50.0) 5.3 2 .07

ZIMA et al.
TABLE S5 Baseline Sample Characteristics by Care Secto

Analytic
N

Overa
(N � 5

n (%

Child
Male 546 370 (6
Race/ethnicity

African American 546 125 (2
Nonwhite Hispanic 546 293 (5
White 546 72 (1
Biracial, multiracial, or other 546 56 (1

Among nonwhite Hispanics, first US-born
generation (N � 277)d

277 208 (7

Parent/caregiver
Education

�12 Years 544 218 (4
High school graduate 544 182 (3
�13 Years 544 144 (2

Marital status
Married 546 216 (3
Widowed/separated/divorced 546 139 (2
Never married 546 191 (3

Nonbiologic parent 546 61 (1
Foster parent 546 21 (3
High psychological distress (MHI-5 �56) 546 141 (2
Clinical
Diagnosis
ADHD/past year

Inattentive type 543 97 (1
Hyperactive/impulsive type 544 50 (9
Combined type 545 264 (4
Any type 541 411 (7

ODD 545 272 (4
CD 544 60 (1
ODD or CD 545 276 (5
Depression (CDI �19) 534 79 (1
High anxiety (RCMAS �63) 536 68 (1
Depression or high anxiety 533 128 (2
Any common disorder 546 446 (8
ADHD comorbidity

None (ADHD only) 411 125 (3
ADHD � ODD

ADHD � CD 409 57 (1
ADHD � (ODD or CD) 410 258 (6
ADHD � (depression or high anxiety) 401 106 (2

Functioning
Impairment (CIS �15) 545 243 (4
ADHD/past year � impairment

Inattentive type 542 30 (5
Hyperactive/impulsive type 543 19 (3
Combined type 544 171 (3
Any type 540 220 (4
r Contact at Sampling (January 2003 to June 2004)

ll
46)
)

PC Only
(N � 232)

n (%)

SMH Only
(N � 200)

n (%)

Dual
(N � 114)

n (%)

Test Across
Sector†

�2 df p

7.8) 119 (51.3) 153 (76.5) 98 (86.0)a,b 53.1 2 �.01
3.3 6 .77

2.9) 49 (21.1) 52 (26.0) 24 (21.1)
3.7) 123 (53.0) 108 (54.0) 62 (54.4)
3.2) 35 (15.1) 21 (10.5) 16 (14.0)
0.3) 25 (10.8) 19 (9.5) 12 (10.5)
5.1) 91 (76.5) 72 (72.7) 45 (76.3) 0.5 2 .79

2.3 4 .68
0.1) 95 (40.9) 80 (40.4) 43 (37.7)
3.5) 77 (33.2) 61 (30.8) 44 (38.6)
6.5) 60 (25.9) 57 (28.8) 27 (23.7)

2.9 4 .57
9.6) 95 (40.9) 78 (39.0) 43 (37.7)
5.5) 60 (25.9) 45 (22.5) 34 (29.8)
5.0) 77 (33.2) 77 (38.5) 37 (32.5)
1.2) 17 (7.3) 32 (16.0) 12 (10.5)a 8.2 2 .02
.8) 4 (1.7) 13 (6.5) 4 (3.5)a 6.7 2 .04
5.8) 53 (22.8) 54 (27.0) 34 (29.8) 2.2 2 .34

7.9) 47 (20.4) 34 (17.1) 16 (14.0) 2.3 2 .32
.2) 19 (8.3) 21 (10.5) 10 (8.8) 0.7 2 .71
8.4) 107 (46.3) 97 (48.5) 60 (52.6) 1.2 2 .54
6.0) 173 (75.9) 152 (76.4) 86 (75.4) 0.0 2 .98
9.9) 108 (46.6) 103 (51.8) 61 (53.5) 1.9 2 .38
1.0) 22 (9.5) 19 (9.5) 19 (16.8) 4.9 2 .09
0.6) 109 (47.0) 105 (52.8) 62 (54.4) 2.2 2 .33
4.8) 32 (14.0) 26 (13.4) 21 (18.9) 1.9 2 .38
2.7) 29 (12.7) 20 (10.3) 19 (17.0) 2.9 2 .24
4.0) 51 (22.3) 43 (22.3) 34 (30.6) 3.4 2 .19
1.7) 186 (80.2) 165 (82.5) 95 (83.3) 0.7 2 .72

0.4) 57 (32.9) 47 (30.9) 21 (24.4) 2.0 2 .37
2.9 2 .24

3.9) 21 (12.1) 18 (11.9) 18 (21.2) 4.7 2 .10
2.9) 100 (57.8) 100 (66.2) 58 (67.4) 3.4 2 .18
6.4) 46 (26.7) 33 (22.6) 27 (32.5) 2.7 2 .26

4.6) 97 (41.8) 82 (41.2) 64 (56.1)b,c 7.8 2 .02

.5) 14 (6.1) 11 (5.6) 5 (4.4) 0.4 2 .81

.5) 7 (3.0) 6 (3.0) 6 (5.3) 1.3 2 .51
1.4) 68 (29.4) 57 (28.6) 46 (40.4) 5.4 2 .07
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arent interview.

ADHD CARE IN MANAGED CARE MEDICAID
TABLE S5 Continued

Analytic
N

Overall
(N � 546)

n (%)

PC
(N

n

ODD � impairment 544 189 (34.7) 75
CD � impairment 543 52 (9.6) 22
(ODD or CD) �

impairment
544 191 (35.1) 76

Depression �

impairment
533 56 (10.5) 21

Anxiety � impairment 535 44 (8.2) 19
Depression/or high

anxiety �

impairment

532 85 (16.0) 33

ADHD comorbiditye

None (ADHD only) �

impairment
411 26 (6.3) 14

ADHD � (ODD or CD)
� impairment

410 183 (44.6) 71

ADHD � depression/or
anxiety �

impairment

401 77 (19.2) 30

Any common disorder �

impairment
545 234 (42.9) 96

Academic
English C equivalent

grade or better
308 153 (49.7) 77

Math C equivalent
grade or better

314 128 (40.8) 64

Ever suspended 542 207 (38.2) 72
Ever expelled 545 42 (7.7) 14
Any suspension or

expulsion
542 214 (39.5) 76

Note: ADHD � attention-deficit/hyperactivity disorder; CD � conduct diso
Dual � one or more contact for ADHD or stimulant medication filled in b
defiant disorder; PC � primary care; RCMAS � Revised Child Manife

†Comparing difference across care sector categories. Superscript letters
correction (i.e., p � .017): aPC vs SMH, bPC vs Dual, cSMH vs Dua

dAmong 293 Latino, 16 did not answer this question; hence the analytic
eData are limited to children who had any type of ADHD based on first p
Only
� 232)

(%)

SMH Only
(N � 200)

n (%)

Dual
(N � 114)

n (%)

Test Across Sector†

�2 df p

(32.3) 65 (32.8) 49 (43.0) 4.3 2 .11
(9.5) 15 (7.6) 15 (13.3) 2.7 2 .26
(32.8) 66 (33.3) 49 (43.0) 3.9 2 .14

(9.2) 19 (9.8) 16 (14.4) 2.3 2 .31

(8.3) 10 (5.2) 15 (13.4)c 6.4 2 .04
(14.4) 27 (14.1) 25 (22.5) 4.5 2 .11

(8.1) 6 (3.9) 6 (7.0) 2.4 2 .30

(41.0) 65 (43.0) 47 (54.7) 4.6 2 .10

(17.4) 25 (17.1) 22 (26.5) 3.6 2 .16

(41.4) 77 (38.7) 61 (53.5)c 6.9 2 .03

(54.6) 46 (46.0) 30 (44.8) 2.6 2 .28

(44.4) 35 (34.3) 29 (42.6) 2.7 2 .26

(31.3) 79 (39.9) 56 (49.1)b 10.6 2 .00
(6.1) 17 (8.5) 11 (9.6) 1.7 2 .44
(33.0) 81 (40.9) 57 (50.0)b 9.4 2 .01

rder; CDI � Children’s Depression Inventory; CIS � Columbia Impairment Scale;
oth sectors; MHI-5 � Mental Health Inventory (short form); ODD � oppositional
st Anxiety Scale; SMH � specialty mental health care.
indicate pairwise comparisons with significant level at .05 using Bonferroni

l.
sample size is 277.
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ZIMA et al.
TABLE S6 Care Sector Contact for Mental Health Service

Overall
(N � 530)

N (%)

PC
(N �

N

6 Months before baseline
interview

No care 167 (31.5) 95
PC 139 (26.2) 133
SMH 206 (38.9) 0
Both 18 (3.4) 0

Any contact from PC or SMH or both
(vs. no care)

363 (68.5) 133

Baseline to 6-month follow-up
No care 190 (35.8) 109
PC 127 (24.0) 119
SMH 197 (37.2) 0
Both 16 (3.0) 0

Any contact from PC or SMH or both
(vs. no care)

340 (64.2) 119

6 - to 12-Month follow-up
No care 219 (41.3) 114
PC 124 (23.4) 114
SMH 178 (33.6) 0
Both 9 (1.7) 0

Any contact from PC or SMH or both
(vs. no care)

311 (58.7) 114

6 Months before baseline to
12-month follow-up

Any contact from PC or SMH or both
(vs. no care)

358 (67.5) 134

Note: Dual � one or more contact for attention-deficit/hyperactivity diso
specialty mental health care.

aComparing difference across care-sector categories.
s at Three Time Intervals by Care Sector at Sampling

Only
228)

(%)

SMH Only
(N � 192)

N (%)

Dual
(N � 110)

N (%)

Test Across Sectora

�2 df p

401.7 6 �.001

(41.7) 57 (29.7) 15 (13.6)
(58.3) 0 (0.0) 6 (5.5)
(0.0) 135 (70.3) 71 (64.5)
(0.0) 0 (0.0) 18 (16.4)
(58.3) 135 (70.3) 95 (86.4) 27.5 2 �.001

370.0 6 �.001
(47.8) 67 (34.9) 14 (12.7)
(52.2) 0 (0.0) 8 (7.3)
(0.0) 125 (65.1) 72 (65.5)
(0.0) 0 (0.0) 16 (14.5)
(52.2) 125 (65.1) 96 (87.3) 39.8 2 �.001

304.0 6 �.001
(50.0) 78 (40.6) 27 (24.5)
(50.0) 0 (0.0) 10 (9.1)
(0.0) 114 (59.4) 64 (58.2)
(0.0) 0 (0.0) 9 (8.2)
(50.0) 114 (59.4) 83 (75.5) 19.9 2 �.001

(58.8) 128 (66.7) 96 (87.3) 27.6 2 �.001

rder or stimulant medication filled in both sectors; PC � primary care, SMH �
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ADHD CARE IN MANAGED CARE MEDICAID
TABLE S7 Treatment Types, Stimulant Medication Refill P
Receiving Care From Only Primary Care (PC) or Specialty
Deficit/Hyperactivity Disorder (ADHD) and Comorbid Op

6 Months Before Bas

PC
(N � 66)

SM
(N �

Any psychosocial
Any mental health visit 19 (28.8) 109 (100

Any medication
Any psychotropic medication 63 (95.5) 52 (47.
Only psychotropic medication 47 (71.2) 0 (0)
Any stimulant medication 54 (81.8) 37 (33.
Only stimulant medication 36 (54.5) 22 (20.
Stimulant medication � other

psychotropic medication
18 (27.3) 15 (13.

Only other psychotropic
medication

9 (13.6) 15 (13.

Stimulant medication refill
persistencea

16 (29.6) 12 (32.

Combined
Mental health visit � psychotropic

medication
16 (24.2) 52 (47.

Service use intensity
Average no. of visits per month,

mean (SD)
0.1 (0.2) 5.2 (4.9

Note: Data are presented as n (%) unless otherwise indicated. Data are lim
frequencies are reported, but percentages are weighted by sampling we

aStimulant medication available for more than 67% of total day supply. S
and 30 for SMH.

*p � .05, **p � .01, ***p � .001.
ersistence, and Service Use Intensity Among Children
Mental Health (SMH), Restricted to Children with Attention-

positional Defiant Disorder (ODD) or Conduct Disorder (CD)

eline Baseline to 6 Months 6–12 Months

H
109)

PC
(N � 60)

SMH
(N � 106)

PC
(N � 64)

SMH
(N � 100)

) 19 (31.7) 106 (100) 16 (25) 100 (100)

7)*** 58 (96.7) 51 (48.1)*** 61 (95.3) 38 (38)***
41 (68.3) 0 (0) 48 (75) 0 (0)

9)*** 47 (78.3) 35 (33)*** 48 (75) 30 (30)***
2)*** 31 (51.7) 19 (17.9)*** 32 (50) 16 (16)
8)* 16 (26.7) 16 (15.1)* 16 (25) 14 (14)*

8) 11 (18.3) 16 (15.1) 13 (20.3) 8 (8)

4) 19 (40.4) 14 (40) 20 (41.7) 15 (50)

7)* 17 (28.3) 51 (48.1)* 13 (20.3) 38 (38)**

)*** 0.1 (0.3) 5.9 (5.9)*** 0.1 (0.5) 5 (5.1)***

ited to those for children who had service contact from PC or SMH. Unweighted
ights. The �2 test was used for comparisons of PC vs. SMH (see p values below).
ample sizes for at three time intervals are 54, 47, and 48 for PC and 37, 35,
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� SD for continuously scaled variables.

ZIMA et al.
TABLE S8 Psychotherapy Visits and Supportive Care Co
Mental Health (SMH)

6 Mon

Treatment type
Psychosocial

Any supportive care
Supportive care only � no medication
Any psychotherapy visit
Psychotherapy visit only � no medication

Combined
Psychotherapy � psychotropic Medication
Supportive care � psychotropic medication

Service use intensity
Supportive care

Average no. of services per month, mean (SD)
Psychotherapy visit

Average no. of visits per month, mean (SD)

Note: Data are presented as n (%) for categorical variables and as mean
ntacts Among Children Receiving Care From Only Specialty

ths Before Baseline
(N � 206)

Baseline to 6 Months
(N � 197)

6–12 Months
(N � 178)

191 (92.7) 183 (92.9) 162 (91.0)
108 (52.4) 102 (51.8) 102 (57.3)
157 (76.2) 158 (80.2) 148 (83.1)

91 (44.2) 92 (46.7) 96 (53.9)

66 (32.0) 66 (33.5) 52 (29.2)
83 (40.3) 81 (41.1) 60 (33.7)

2.3 � 2.8 2.2 � 2.3 1.8 � 2.3

2.3 � 3.6 2.6 � 4.6 2.5 � 4.0
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