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BACKGROUND: Primary care pediatricians increasingly care for children’s mental health

abstract

problems, but little is known about practice-level variation in diagnosis and psychotropic
medication prescribing practices.
METHODS: This retrospective review of electronic heath records from 43 US primary care

practices included children aged 4 to 18 years with ≥1 office visit from January 1, 2009, to
June 30, 2014. We examined variability in diagnosis and psychotropic prescribing across
practices using logistic regression with practice fixed effects and evaluated associations of
the availability of colocated or community-based mental health providers or the proportion
of children in foster care with diagnosis and prescribing using generalized linear mixed
models.
RESULTS: Among 294 748 children, 40 932 (15%) received a mental health diagnosis and

39 695 (14%) were prescribed psychotropic medication. Attention deficit/hyperactivity
disorder was most commonly diagnosed (1%–16% per practice). The proportion of
children receiving any psychotropic medication (4%-26%) and the proportion receiving ≥2
medication classes (1%-12%) varied across practices. Prescribing of specific medication
classes also varied (stimulants, 3%–18%; antidepressants, 1%–12%; α-agonists, 0%–8%;
second-generation antipsychotics, 0%–5%). Variability was partially explained by
community availability of psychiatrists (significantly higher odds of a diagnosis or
prescription when not available) but not by colocation of mental health professionals or
percentage of children in foster care.
CONCLUSIONS: The prevalence of mental health diagnosis and psychotropic medication

prescribing varies substantially across practices and is only partially explained by
psychiatrist availability. Research is needed to better define the causes of variable practicelevel diagnosis and prescribing and implications for child mental health outcomes.
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WHAT’S KNOWN ON THIS SUBJECT: Primary care pediatricians’
comfort in caring for children with mental health conditions
varies widely. Although previous studies have documented
variability in diagnosis and prescribing by geographic region and
provider type, primary care practice–level variability has not
been examined in depth.
WHAT THIS STUDY ADDS: Through a detailed review of electronic
health record data, we found substantial practice variation
in mental health diagnosis and psychotropic medication
prescribing. Community availability of psychiatrists, but not
colocation of mental health providers, partly explained this
variation.
To cite: Mayne SL, Ross ME, Song L, et al. Variations in Mental Health Diagnosis
and Prescribing Across Pediatric Primary Care Practices. Pediatrics.
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In 1991, the American Academy of
Pediatrics (AAP) policy statement,
“The Pediatrician and the ‘New
Morbidity,’” highlighted pediatricians’
expanding role in managing
children’s psychosocial problems.1
In the years since adoption of the
statement, primary care pediatricians
have cared for an increasing number
of children with mental health
conditions.2 Currently, a majority
of psychotropic medications are
prescribed by primary care providers
rather than specialists.3,4 Surveys
have found that many pediatricians
felt it was their responsibility to
identify children with mental health
concerns but not to manage these
conditions,5–7 with the exception
of attention deficit/hyperactivity
disorder (ADHD).5,8 Lack of
confidence,6,7,9 knowledge/skills,
7,9,10 or time7,9,10 are barriers that
limit pediatricians’ ability to care for
children with mental health issues.
In an effort to help primary care
pediatricians manage behavioral,
developmental, and other mental
health conditions, the AAP released
toolkits providing resources for
managing ADHD,11 autism,12 and
other mental health concerns.13
However, these kits are not used
consistently,14 and mental health
care among children and adolescents
continues to vary widely in the
United States. Prior studies have
identified more than twofold
variation in the rate of mental
health service use across states.15–17
Variation is even greater among
children in the child welfare system,
particularly foster care.18,19 Whereas
patient characteristics have been
linked to variation in mental health
care,19,20 several studies have
demonstrated variation in mental
health care that was explained
by geography rather than patient
characteristics.15,21 These results are
especially concerning given known
regional variation in unmet mental
health care needs.22

Although prior studies have
documented variability by geographic
setting, they have not focused
on primary care practice–level
variability, an area of importance
since practices are the microsystems
through which care is delivered.23
Several practice-level characteristics
might affect the primary care
delivery of mental health services.
In response to family difficulties in
accessing mental health specialists,24,
25 primary care practices increasingly
include colocated mental health
providers,26–30 a model that may
improve access, identification, and
treatment.26,31 Second, practices with
higher numbers of patients in foster
care may manage more mental health
care owing to prevalent psychotropic
medication use.18,32 Finally,
practices located in communities
where mental health providers,
particularly psychiatrists, are not
available may need to fill this gap by
providing psychotropic medication
management.33 These factors may
drive practice differences; however,
their association with practice-level
variability has not been examined.
To address this gap, we investigated
practice-level variability in mental
health diagnosis and psychotropic
medication prescribing for
children cared for by primary care
pediatricians in 2 practice-based
research networks. We examined
whether variability in prescribing
and diagnosis was explained by
practice-level characteristics
including colocated or available
community mental health providers
(including psychiatrists) and the
proportion of children in foster care.
We hypothesized that diagnosis and
prescribing would be more common
at practices with colocated mental
health providers, a higher proportion
of children in foster care, and in
communities without psychiatrists.
We also hypothesized that, given
the growing comfort with ADHD
treatment among pediatricians,34
practice variation would be smaller

for the diagnosis and management of
ADHD versus other conditions.

METHODS
Setting and Population
This study was conducted within 2
electronic health record (EHR)-based
practice-based research networks:
the Pediatric Research Consortium
(PeRC) of the Children’s Hospital
of Philadelphia, a hospital-owned
network including 24 practices (29
sites) serving >200 000 children,35
and the Electronic Pediatric Research
in Office Settings (ePROS) network of
the AAP, including 19 practices (21
sites) using 7 different EHR vendors
and serving ∼90 000 children in 15
states.35 All practices in the PeRC
network participated, and ePROS
practices joined the network because
of an interest in participating in EHRbased research; practices were not
recruited for this specific study. We
conducted a retrospective review
of EHRs from these 43 practices to
identify a cohort of children aged 4 to
18 years with visits from January 1,
2009, to June 30, 2014. As the child
was the unit of analysis for this study,
we created a child-level dataset that
included all children meeting the
inclusion criteria.

Outcome Measures
The primary endpoints included
mental health diagnosis and
psychotropic medication prescribing.
Mental health diagnoses were
identified with codes from the
International Classification of
Diseases, Ninth Revision, and
children were considered to have a
diagnosis if there was evidence of
that diagnosis in the EHR at any time
during the study period.
The following diagnostic categories
were included: ADHD (314.0–314.9),
autism spectrum disorder (299.00–
299.99), schizophrenia (295.00–
295.99), bipolar (296.00–296.10,
296.36–296.89), anxiety (300.00–
300.29, 301.4), conduct disorder
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(312.00–312.89), oppositional
defiant disorder (313.81), and
depression (311, 296.20–296.35).
Children who received a diagnosis
of seizure disorder (345.00–
345.91) were excluded to prevent
confusion between treatment with
antiepileptics and mood stabilizers.
Psychotropic medication prescribing
was defined as evidence of
any psychotropic medication
prescription from EHR orders or
medication lists for each child at
any time during the study period.
Medications were entered into
the EHR when prescribed or
when abstracted into the record
by clinicians at participating
practices. The prescription of
psychotropic medications was
identified from the National
Drug Code or Generic Product
Identifier specific to each drug, as
well as by examining medication
names. We classified psychotropic
medications into 7 therapeutic
classes as follows: stimulants,
selective norepinephrine reuptake
inhibitors (atomoxetine), α-agonists
(clonidine and guanfacine),
antidepressants (selective serotonin
reuptake inhibitors, serotoninnorepinephrine reuptake inhibitors,
tricyclics), second-generation
antipsychotics (SGAs), anxiolytics
(benzodiazepines, others), and mood
stabilizers (carbamazepine, valproic
acid, gabapentin, lamotrigine,
oxcarbazepine anticonvulsants, and
lithium).

Independent Variables
Patient-level independent variables
were extracted from the EHR. Child
gender and age at the first visit
during the study period (categorized
as 4–11 years and 12–18 years) were
available for all children. Race was
inconsistently available (missing
for 29%) and highly correlated with
practice. Because it was difficult to
separate the effects of race and the
effects of practice, race was included
only in sensitivity analyses. Insurance

status was available only for PeRC
patients (missing for 39% overall)
and was not included in multivariable
models.
Practice-level variables, assessed
using survey items developed
through review of the 2013 AAP
85th Periodic Survey34,36 and
iterative consultation with pediatric
primary care practitioners and
behavioral health specialists for
face validity, were collected from
the lead physician at each practice
(Supplemental Appendix). Clinicians
reported whether the practice
included colocated mental health
practitioners (yes/no, separately
for each of the following types
of providers: child psychiatrists,
child psychologists, developmental
behavioral pediatricians, substance
abuse counselors, mental health
counselors, social workers, and adult
psychologists/psychiatrists). The
survey also assessed the perceived
availability of mental health
practitioners within the practice’s
community (not available, somewhat
available, and very available,
separately for each of the above
provider types) and the estimated
proportion of patients who were in
foster care. We also recorded the
practice setting (urban, suburban, or
rural) based on practice self-report.
Finally, we calculated the number of
patients cared for and the average
age of patients at the practice.

Statistical Analyses
The study cohort and practice
characteristics were described using
proportions. We first calculated the
proportion of children with any, ≥2,
and specific mental health diagnoses.
Medication prescribing in the entire
study population was examined by
calculating the proportion of children
receiving any, ≥2, and specific
classes of psychotropic medication.
Differences in diagnosis and
prescribing by child age and gender
were described.

We examined rates of diagnosis
and prescribing separately within
each primary care practice. We used
multivariable logistic regression
models with a fixed effect for practice
to statistically assess variation in
each diagnosis and medication class
while controlling for patient age
and gender. Sensitivity analyses
considered race as a covariate, and
results were consistent (data not
shown). To assess whether variability
was significant, likelihood ratio tests
compared these models with reduced
models that did not include the
practice (P < .05 significant).
We then examined the association
of practice characteristics with
diagnosis and prescribing, including
colocation of mental health
professionals (overall, and among
only those with prescribing authority
[psychiatrists and developmental
behavioral pediatricians]);
perceived community availability
of psychiatrists and other mental
health providers (not at all available
versus somewhat/very available);
percentage of patients in foster care
(≥6% vs 0%–5%); practice setting
(urban/rural versus suburban);
practice size; and age distribution
of the practice. To examine practice
characteristics, a distinct approach
from that described above was
required. Generalized linear mixed
models with a logit link, practice
characteristics as fixed effects, and
practice site as a random intercept
(meqrlogit in Stata) examined
whether practice characteristics
explained variation in diagnosis
and prescribing, adjusting for
patient-level covariates. Interactions
were tested between practice
characteristics and child age and
gender. When interaction terms were
significant, stratified odds ratios
were calculated. However, because
patterns were consistent between
strata even when interaction terms
reached statistical significance, only
overall results are presented.
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All analyses were conducted in Stata
version 13.1 (StataCorp, College
Station, TX) and SAS version 9.3 (SAS
Institute, Cary, NC). The institutional
review board at the AAP approved
this study, and the institutional
review board at the Children’s
Hospital of Philadelphia determined
that this study was not human
subjects research.

RESULTS
Study Population
The study cohort included 294 748
children from 43 primary care
practices. During the study period,
40 932 children (15%) had ≥1
mental health diagnosis, and 8719
(3%) had >1 diagnosis (Table 1).
Consistent with national data,16 the
most common diagnosis was ADHD
(25 307 children, 9% overall and
62% of those with a mental health
diagnosis). In total, 39 695 children
(14%) received a prescription for ≥1
psychotropic medication during the
study period. The most commonly
prescribed medications were
stimulants (9%) and antidepressants
(4%). Consistent with previous
findings,16 boys were more likely to
receive any psychotropic medication
than girls (17% compared with
10%), as were those aged 12 to
18 compared with those aged 4 to
11 (17% compared with 12%) (P
< .001 for both). Overall, 14 397
children received prescriptions
from ≥2 medication classes (5% of
the entire cohort and 36% of those
on any psychotropic medication),
most commonly stimulants and
α-agonists (5123, 36% of those on ≥2
medication classes).

Practice Characteristics
Sixteen practices (37%) reported
onsite mental health professionals,
most commonly child psychologists
(9 practices, 21%) and social
workers (8 practices, 19%) (Table
2). Clinicians reported low levels
of availability of mental health

TABLE 1 Demographic

and
Clinical
Characteristics of the Study Cohort

Variable

Sample

n
Age, y
4–11
12–18
Gender
Female
Male
Race
White
Black/African American
Asian/Paciﬁc Islander
American Indian/Alaskan
Native
Mixed
Other
Missing
Diagnoses
Any mental health
diagnosis
≥2 mental health
diagnoses
ADHD
Anxiety
Depression
Autism spectrum disorder
Oppositional deﬁant
disorder
Conduct disorder
Bipolar disorder
Medication prescribing
Receiving any psychotropic
medication
Receiving ≥2 psychotropic
medication classes
Receiving speciﬁc
medication classes:
Stimulant
Antidepressant
α-Agonist
SGA
Atomoxetine
Anxiolytic
Mood stabilizer

294 748
194 886 (66.1)
99 862 (33.9)
146 202 (49.6)
148 546 (50.4)
125 051 (42.4)
55 986 (19.0)
5033 (1.7)
689 (0.2)
323 (0.1)
22 323 (7.6)
85 343 (29.0)
40 932 (14.9)
8719 (3.0)
25 307 (8.6)
10 414 (3.5)
6321 (2.1)
4502 (1.5)
2329 (0.8)
1607 (0.6)
998 (0.3)
39 695 (13.5)
14 397 (4.9)

27 029 (9.2)
12 917 (4.4)
7075 (2.4)
6013 (2.0)
3724 (1.3)
3325 (1.1)
2378 (0.8)

Values are expressed as n (%). Children could have >1
mental health diagnosis or medication prescription class
and would be counted in multiple categories.

professionals in their communities,
particularly for child psychiatrists
and developmental behavioral
pediatricians [12 (28%) and 13
(30%) practices reported these
clinicians were not at all available,
respectively]. Additionally, only 8
practices (19%) reported that foster
care patients made up ≥6% of their
total patient population. The number
of children per practice included
in the analysis ranged from 575

to 21 549 (median 5662), and the
average age in practices ranged from
8.2 to 10.9 years (median 10.0). One
practice did not complete the survey
at all, and 2 others did not respond to
specific sections as noted in Table 2.

Practice Variability in Diagnosis and
Prescribing
There was significant variability
in all mental health diagnoses and
psychotropic medication classes
across practices (P < .001 for all
comparisons based on likelihood
ratio tests) (Table 3). The proportion
of children with any mental health
diagnosis ranged from 2.3% to
22.2%. Contrary to our hypothesis,
we observed substantial variability in
the proportion of children receiving
an ADHD diagnosis (1.3%–15.8%)
across practices relative to other
diagnoses. Differences in other
diagnoses were smaller, but still
meaningful: 0.5% to 7.7% for anxiety,
0.0% to 4.8% for depression, 0.2%
to 3.0% for autism, 0.0% to 3.1% for
conduct disorder, and 0.0% to 2.3%
for oppositional defiant disorder.
Bipolar disorder was uncommon
(≤1.0%).
As with diagnosis, the proportion of
patients receiving any psychotropic
medication varied substantially
across practices (Fig 1, Table
3), ranging from 4.3% to 25.8%.
In addition, there was >20-fold
variation in the proportion of
patients receiving prescriptions
from ≥2 medication groups, with
a range of 0.5% to 11.5%. Practice
variability in prescribing was
observed for the 4 most commonly
prescribed medication classes in this
sample: stimulants, antidepressants,
α-agonists, and SGAs. Stimulant
prescribing was the most variable
(range 3.3%–17.9% compared with
0.9%–11.8% for antidepressants,
0.1%–8.0% for α-agonists, and
0.1%–5.0% for SGAs). Atomoxetine,
anxiolytics, and mood stabilizers
were uncommon across sites
(maximum of 3.5%).
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TABLE 2 Characteristics of Study Practices

TABLE 3 Variability in Mental Health Diagnosis

Based on Clinician Survey
Variable
n
Practice setting
Urban
Suburban
Rural
Region of the United States
Northeast
Midwest
South
West
Practice has onsite mental health
Any onsite mental health
Child psychiatrists
Child psychologists
Developmental behavioral
pediatricians
Substance abuse counselors
Mental health counselors
Social workers
Adult psychologists/psychiatrists
Missing this section
Availability of mental health
professionals in the community
Child psychiatrists
Very available
Somewhat available
Not at all available
Child psychologists
Very available
Somewhat available
Not at all available
Developmental/behavioral
pediatricians
Very available
Somewhat available
Not at all available
Substance abuse counselors
Very available
Somewhat available
Not at all available
Social workers
Very available
Somewhat available
Not at all available
Adult psychologists/psychiatrists
Very available
Somewhat available
Not at all available
Missing this section
Percentage of foster care patients
0% to 5%
≥6%
Missing this section

and Prescribing Among 43 Pediatric
Primary Care Practices

Sample
43
10 (23.3)
27 (63.8)
6 (13.9)
27 (62.8)
3 (7.0)
9 (20.9)
4 (9.3)
16 (37.2)
3 (7.0)
9 (20.9)
2 (4.7)
0 (0.0)
5 (11.6)
8 (18.6)
0 (0.0)
1 (2.3)

0 (0.0)
29 (67.4)
12 (27.9)
7 (16.3)
30 (69.8)
4 (9.3)

1 (2.3)
26 (60.5)
13 (30.2)
2 (4.7%)
33 (76.7)
5 (11.6)
8 (18.6)
26 (60.5)
7 (16.3)
5 (11.6)
31 (72.1)
5 (11.6)
2 (4.7)
32 (74.4)
8 (18.6)
3 (7.0)

Values are expressed as n (%). Data were obtained by
survey of the lead clinician at each practice.

Variability in Mental Health
Diagnosis and Medication Treatment
by Practice Characteristics
Variability in diagnosis and
prescribing was partially explained

Item
Mental health diagnosis
Any mental health diagnosis
≥2 mental health diagnoses
ADHD
Anxiety
Depression
Autism spectrum disorder
Psychotropic prescribing
Any psychotropic
medication
≥2 psychotropic medication
classes
Stimulants
Antidepressants
α-Agonist
SGA

significant after adjustment
for community availability of
psychiatrists for all models (P < .001).

%
14.7 (2.3–22.2)
3.1 (0.1–6.3)
8.9 (1.3–15.8)
3.7 (0.5–7.7)
2.2 (0.0–4.8)
1.6 (0.2–3.0)
12.8 (4.3–25.8)
4.8 (0.5–11.5)
8.6 (3.3–17.9)
4.6 (0.9–11.8)
2.0 (0.1–8.0)
1.9 (0.1–5.0)

Values are expressed as median (range). P value for
variability across practices <.001 for all diagnoses
and medication classes. Statistical signiﬁcance based
on likelihood ratio tests for the null hypothesis that
diagnoses and prescribing proportions were the same
across sites. Multivariable logistic regression models
controlling for age and gender with a ﬁxed effect for
practice were used.

by perceived community availability
of psychiatrists. Children at practices
reporting that psychiatrists were “not
at all available in the community”
had significantly higher odds of
any mental health diagnosis, ≥2
diagnoses, ADHD, and depression
compared with children at practices
reporting that psychiatrists were
available (Table 4). Children at
practices where clinicians reported
no available community psychiatrists
also had significantly higher odds of
psychotropic medication prescribing.
Results were statistically significant
for any psychotropic medication,
≥2 medication classes, stimulants,
antidepressants, and α-agonists.
However, perceived community
availability of child psychologists was
not associated with diagnosis and
prescribing.
Although significant, differences in
perceived community availability
of psychiatrists did not entirely
explain the variability in diagnosis
and prescribing observed. Likelihood
ratio tests indicated that practice
variability was still statistically

Contrary to our hypothesis,
colocation of mental health providers
was not associated with diagnosis
or prescribing (Table 4). Results
were similar when we included
only colocated professionals with
prescribing authority. Similarly,
a high prevalence of foster care
children in the practice was not
associated with diagnosis or
prescribing (except for anxiety
diagnosis), nor were practice setting,
practice size, or age distribution of
patients at the practice.

DISCUSSION
Previous research has focused on the
diagnosis and treatment of mental
health problems at the population
level as well as individual pediatrician
willingness to treat mental health
concerns. Using a database of 43
practices’ EHRs covering a 5-year
period, we identified significant
variation in mental health care at
the practice level. We found the
highest levels of variability for
ADHD diagnosis and prescribing of
psychotropic medications, especially
stimulants. This variability was
partially explained by the perceived
availability of psychiatrists in the
communities in which practices
were located. Children at practices
reporting no availability of
psychiatrists were more likely to have
a diagnosis or prescription recorded
in their primary care EHR, a pattern
that was not observed for other types
of mental health professionals. Other
practice characteristics, including the
colocation of onsite mental health
professionals and the prevalence of
foster care children in the practice,
were not associated with diagnosis
nor prescribing.
The high level of variability observed
in this study at the practice level
is consistent with prior research
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at least some of their patients, and
in counties with few psychiatrists
available, primary care providers
were more likely to report shortages
of providers as a barrier to accessing
services.40 Additionally, previous
research has documented that the
availability of nonpharmacological
treatments such as behavior therapy
is highly variable throughout the
country (33%–61% among children
with current ADHD as of 2009–
2010)41 and depends on system-level
factors such as insurance coverage
and state policies. In this context,
our study suggests that pediatricians
may, out of necessity, prescribe
psychotropic medications to manage
a larger percentage of mental health
care in areas lacking available
psychiatrists. This association was
not observed for psychologists.
Nonetheless, psychologists, who
may be more focused on prevention
and early intervention and less
likely to formally diagnose children,
may impact child well-being
without influencing diagnosis and
prescribing.

FIGURE 1
Practice variation in any mental health diagnosis (A) and any psychotropic medication (B) across 43
primary care practices, with 95% conﬁdence intervals.

assessing patterns in the population.
A national survey found more than
twofold variation in the use of
mental health care across states,
from 5% to 11%,15 whereas a study
in Washington State found that the
percentage of Medicaid-eligible
children receiving mental health care
ranged from 3% to 8% throughout
the state.21 We found even greater
variation in psychotropic medication
prescribing in our cohort of children
in primary care, although not as large
as several national studies of children
in the child welfare system.18,
37 In our study, this significant
variability was only partially

explained by community availability
of psychiatrists, and was not
associated with other characteristics
we hypothesized would increase
diagnosis and prescribing.
Shortages in child and adolescent
psychiatrists, particularly common
in rural areas or in communities
with more children living in
poverty,38 may make it necessary
for pediatricians in certain areas
to treat mental health conditions
beyond ADHD, a trend that has been
described previously.39 In a survey of
nearly 3000 primary care providers,
two-thirds reported they were unable
to obtain mental health services for

Colocation of mental health providers
in primary care practices has been
proposed to remove barriers to
access.26,28,30,42,43 Previous studies
have found that colocation improved
access to mental health care30,44 and
engagement with mental health care
providers31,45 and improved patient
satisfaction and outcomes.46,47 We
hypothesized that colocation would
result in increased diagnosis and
prescribing by bringing expertise
with these conditions to the practice
and potentially drawing additional
children needing these services.
However, our finding that colocation
was not associated with diagnosis or
prescribing rates suggests that care
by nonprescribing mental health
professionals (psychologists and
social workers) may have limited
impact on practice-level prescribing.
Additionally, even with colocation,
barriers such as financial differences
in reimbursement for medical
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TABLE 4 Association of Practice-Level Characteristics With Mental Health Diagnosis and Psychotropic Medication Prescribing in Primary Care
Item

Mental health diagnosis
Any mental health diagnosis
≥2 mental health diagnoses
ADHD
Anxiety
Depression
Autism spectrum disorder
Psychotropic prescribing
Any psychotropic medication
≥2 medication classes
Stimulants
Antidepressants
α-Agonist
SGA

Child Psychiatrists Not
Available in Community (vs
somewhat available)

Pa

Colocated Mental Health
Provider Present (vs not)b

Pa

Foster Care Prevalence ≥6%
(vs 0%–5%)

Pa

1.40 (1.09–1.80)
1.59 (1.02–2.49)
1.37 (1.06–1.77)
1.48 (0.92–2.37)
1.56 (1.00–2.42)
1.09 (0.73–1.63)

.01
.04
.02
.1
.05
.7

0.88 (0.68–1.12)
0.78 (0.51–1.19)
0.87 (0.68–1.12)
0.78 (0.50–1.21)
0.97 (0.63–1.49)
0.92 (0.64–1.33)

.3
.3
.3
.3
.9
.7

0.86 (0.63–1.18)
0.80 (0.47–1.38)
0.95 (0.69–1.31)
0.45 (0.27–0.76)
0.97 (0.56–1.68)
0.81 (0.51–1.28)

.3
.4
.7
.004
.9
.4

1.60 (1.25–2.04)
1.88 (1.32–2.66)
1.51 (1.20–1.89)
1.96 (1.32–2.92)
2.02 (1.38–2.98)
1.56 (0.99–2.47)

.0005
.001
.0009
.002
.0008
.06

1.00 (0.77–1.30)
1.06 (0.73–1.53)
0.97 (0.76–1.23)
0.91 (0.60–1.37)
0.91 (0.60–1.37)
1.24 (0.80–1.94)

.9
.8
.8
.6
.9
.3

0.92 (0.66–1.28)
0.93 (0.58–1.49)
0.92 (0.68–1.25)
0.81 (0.48–1.37)
1.08 (0.64–1.84)
1.27 (0.73–2.22)

.6
.8
.6
.4
.8
.4

Values are expressed as adjusted odds ratio (95% conﬁdence interval). From mixed effects logistic regression models adjusting for age and gender and including a random intercept for
each practice. Because practice setting, size, and age distribution were not associated with diagnosis or prescribing, they were not included in ﬁnal models. Interaction terms were not
included in these models.
a P values from likelihood ratio tests comparing models with and without the practice characteristic of interest.
b The practice reported including any of the following types of provider: child psychiatrist, child psychologist, developmental behavioral pediatrician, social worker, or mental health
counselor.

and mental health services,48,49
difficulties with information sharing,
49 differing expertise,48,49 and limited
hours may impede integration.
The high level of practice variability
in our study also suggests that
patients with mental health
conditions may have different
care experiences by practice
due to differences in clinician
familiarity with treating children
with behavioral health problems.
This variability underscores the
need to continue to evaluate and
implement approaches to support
practices in treating affected
children. As community availability
of psychiatry only partially explained
the wide variation in diagnosis and
prescribing, additional factors that
may drive variability require future
study. For example, primary care
providers’ level of agreement with
current guidelines, perceived selfefficacy in diagnosing or treating
particular conditions, training,
relationships with schools, and
reimbursement from insurers might
affect prescribing practices.50
This study had several limitations.
Although primary care practices
typically reconcile diagnoses given

and medications prescribed by
outside providers, medications
and diagnoses may have been
underestimated if physicians were
unaware of or did not document
them, children did not attend
recommended preventive visits,
or EHRs did not provide a shared
record. However, given high levels
of variability in ADHD diagnosis
and stimulant prescribing that
are primarily managed in primary
care, it is unlikely that the observed
variability is a documentation
artifact. The data reflect psychotropic
medication prescribing, but not
necessarily use. Furthermore, as a
majority of practices were in one
region of the country, we were
unable to test for regional variation.
Also, information on prevalence of
mental health providers was based
on practice leader report but may
not reflect actual availability. In
addition, it is unknown whether any
practices had systematic screening
programs to identify behavioral
or emotional disorders, which
might have resulted in higher rates.
Because we conducted a child-level
analysis and children often received
care from multiple providers, we
were unable to examine variability

between clinicians within practices.
Finally, as this study focused on
practice-level variability and
practice characteristics, we were
unable to focus on several important
areas relevant to mental health
care for children: trajectories of
medication use or episodes of care
among children over time (since we
considered whether diagnoses or
prescriptions were received at all
by a child over the study period),
child-level concurrent polypharmacy,
use of community mental health or
psychiatric consultation services,
and child mental health outcomes.
Such topics should be explored in the
future.

CONCLUSIONS
Mental health diagnosis and
prescribing for children in primary
care are highly variable. Community
availability of psychiatrists only
partly explained this variation.
Other factors, including presence of
onsite mental health professionals
or prevalence of foster care children,
were not associated with variation
in this study. Given the magnitude
of the observed variability, further
study is needed to better understand
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the causes of variable practice-level
diagnosis and prescribing and the
implication for child mental health
outcomes.
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