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Abstract

Objective: The purpose of this study was to examine the prescribing strategies that telepsychiatrists used to provide pharmacologic

treatment in the Children’s Attention-Deficit/Hyperactivity Disorder (ADHD) Telemental Health Treatment Study (CATTS).

Methods: CATTS was a randomized controlled trial that demonstrated the superiority of a telehealth service delivery model

for the treatment of ADHD with combined pharmacotherapy and behavior training (n = 111), compared with management in

primary care augmented with a telepsychiatry consultation (n = 112). A diagnosis of ADHD was established with the

Computerized Diagnostic Interview Schedule for Children (CDISC), and comorbidity for oppositional defiant disorder

(ODD) and anxiety disorders (AD) was established using the CDISC and the Child Behavior Checklist. Telepsychiatrists used

the Texas Children’s Medication Algorithm Project (TCMAP) for ADHD to guide pharmacotherapy and the treat-to-target

model to encourage their assertive medication management to a predetermined goal of 50% reduction in ADHD-related

symptoms. We assessed whether telepsychiatrists’ decision making about making medication changes was associated with

baseline ADHD symptom severity, comorbidity, and attainment of the treat-to-target goal.

Results: Telepsychiatrists showed high fidelity (91%) to their chosen algorithms in medication management. At the end of the

trial, the CATTS intervention showed 46.0% attainment of the treat-to-target goal compared with 13.6% for the augmented

primary care condition, and significantly greater attainment of the goal by comorbidity status for the ADHD with one and

ADHD with two comorbidities groups. Telepsychiatrists’ were more likely to decide to make medication adjustments for

youth with higher baseline ADHD severity and the presence of disorders comorbid with ADHD. Multiple mixed methods

regression analyses controlling for baseline ADHD severity and comorbidity status indicated that the telepsychiatrists also

based their decision making session to session on attainment of the treat-to-target goal.

Conclusions: Telepsychiatry is an effective service delivery model for providing pharmacotherapy for ADHD, and the

CATTS telepsychiatrists showed high fidelity to evidence-based protocols.

Keywords: telepsychiatry, telemental health, telepsychiatry for ADHD, telepsychiatry outcomes, telepsychiatrists’ ad-

herence, evidence-based telepsychiatry

Introduction

Telehealth is an emerging service delivery model to help

rectify disparities in access to evidence-based mental health-

care for children and adolescents who are not well served by tra-

ditional models of care. The Health Resources and Services

Administration (HRSA) (Health Resources and Services Admin-

istration 2015) broadly defines telehealth as ‘‘The use of electronic

information and telecommunications technologies to support and

promote long-distance clinical health care, patient and profes-

sional health-related education, public health, and health admin-

istration.’’ When telehealth relies on synchronous (interactive),

real-time technologies, such as videoconferencing, to deliver med-

ical care directly to patients, the Center for Medicare and Medicaid

(CMS) (http://www.cms.gov/Telemedicine/) uses the term ‘‘tele-

medicine,’’ and when that care involves psychiatric services, the

term ‘‘telepsychiatry’’ is generally used. Pharmacotherapy is one of

the most frequently requested telepsychiatry services (Hilty et al.
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2006; Lau et al. 2011); however, there are no studies describing child

and adolescent psychiatrists’ pharmacologic management during

telepsychiatry practice, such as their adherence to guideline-based

care and decision making in medication adjustments, and whether

such expert treatment delivered through videoconferencing produces

better outcomes than treatment provided in primary care. The current

study describes child and adolescent psychiatrists’ approach to

pharmacological treatment delivered through telepsychiatry.

Data are drawn from the recently completed Children’s Attention-

Deficit/Hyperactivity Disorder (ADHD) Telemental Health Treat-

ment Study (CATTS). CATTS was a 5 year, community-based,

randomized controlled trial (RCT) funded by the NIMH to test the

effectiveness of a telehealth service delivery model in improving the

mental healthcare and outcomes for children with ADHD (Myers

et al. 2013; Myers et al. 2015; Vander Stoep and Myers 2013). Par-

ticipants resided in non-metropolitan communities that are under-

served in their access to the child psychiatric workforce (Thomas and

Holzer 2006).

Based on experience in our telepsychiatry clinic (Myers et al.

2010), the increasing expectations for primary care providers (PCPs)

to manage uncomplicated cases of ADHD (Epstein et al. 2010;

American Academy of Pediatrics 2011), and the high rate of co-

morbid oppositional defiant and anxiety disorders (AD) in commu-

nity studies of children with ADHD (MTA Cooperative Group

1999b; Jensen et al. 2001; Chronis et al. 2004), we anticipated that

PCPs would preferentially refer children with ADHD and comorbid

disorders to the trial. As the guidelines for ADHD with comorbid

disorders recommend combination treatment with pharmacotherapy

and behavioral interventions (American Academy of Child and

Adolescent Psychiatry 2007; American Academy of Pediatrics 2011),

the CATTS trial delivered a short-term combined intervention.

Children’s treatment was then returned to the care of their referring

PCPs with recommendations for ongoing care.

Children randomized to the CATTS combined intervention

received six sessions, spaced 3–4 weeks apart over 22 weeks,

consisting of pharmacotherapy delivered through telepsychiatry

by child and adolescent psychiatrists located at an academic

center, followed immediately by caregiver behavior training de-

livered in person by a local therapist who was trained and su-

pervised remotely by the study’s research psychologist (McCarty

et al. 2014; Myers et al. 2015). Participants randomized to the

comparison condition received a telepsychiatry consultation

session followed by management in primary care (augmented

primary care).

Results of the trial indicated that participants randomized to

the CATTS combined intervention showed greater reductions in

caregiver-reported ADHD symptoms, oppositional defiant disorder

(ODD) behaviors and impairment, and increased role performance

than children randomized to the augmented primary care compari-

son condition (Myers et al. 2015). The design of the CATTS trial

precludes the ability to parse the relative contributions of each

intervention component to these outcomes. However, ADHD

symptoms appear to respond preferentially to pharmacotherapy

(MTA Cooperative Group 1999a; Jensen et al. 2001; Connor et al.

2010) by addressing central neuropsychiatric deficits (Schulz et al.,

2012; Czerniak et al. 2013; Wang et al. 2013), whereas psycho-

social interventions appear more geared to promoting associated

prosocial behaviors (Daley et al. 2014; Evans et al. 2014), we de-

scribe telepsychiatrists’ strategies used to contribute to the reduc-

tion in ADHD symptoms.

The current study addressed three hypotheses regarding tele-

psychiatrists’ strategies used to treat children randomized to the

CATTS combined intervention condition. First, we hypothesized that

telepsychiatrists would provide guideline-based care, as was evi-

denced by 90% fidelity to treatment guidelines. Second, we hy-

pothesized that the CATTS intervention condition would be more

likely than the augmented primary care condition to achieve 50%

reduction in ADHD symptoms across comorbidity status. Third, we

hypothesized that telepsychiatrists’ decision making regarding

medication adjustments during treatment sessions would be predi-

cated on characteristics of children’s disorder and response to treat-

ment at each session, including: 1) More severe ADHD symptoms at

baseline, 2) one or more comorbid disorders diagnosed at baseline,

and 3) <50% reduction in ADHD symptoms from the prior session.

Methods

The CATTS trial was approved by the Institutional Review

Board of Seattle Children’s Research Institute and monitored by a

data safety and monitoring board. The methodology (Myers et al.

2013; Vander Stoep and Myers 2013) and results (Myers et al.

2013; Myers et al. 2015) for the full CATTS trial have been de-

scribed elsewhere. The current study describes the medication

strategies that telepsychiatrists used to treat participants random-

ized to the CATTS intervention.

Study setting, referral source, and sample

Eighty-eight PCPs in seven underserved communities in Wa-

shington and Oregon successfully referred 223 boys and girls, 5.5–

12 years of age to the trial: 111 participants were randomized to the

CATTS combined intervention condition and 112 were random-

ized to the augmented primary care comparison condition. Tele-

psychiatrists were located at an academic center and participants

were located at community health centers that were 120–450 km

from the academic center (Myers et al. 2013) and had preexisting

videoconferencing capability with high bandwidth (‡386 kb/sec)

connectivity. Children were eligible if they met diagnostic criteria

for ADHD, were 5.5–12.9 years of age, resided with English-

speaking legal guardians (caregivers), and attended school (Myers

et al. 2013; Vander Stoep and Myers 2013). Exclusion criteria

included lack of involvement of the caregivers, or the child being a

ward of the state or having medical, developmental or psychiatric

disorders that required interventions outside the scope of the study.

Diagnostic determination and enrolment

Eligibility for the CATTS trial was determined in a three step

process: 1) Medical records were reviewed to determine exclu-

sionary conditions, 2) caregivers then completed the Child Behavior

Checklist (CBCL) (Achenbach and Rescorla 2001) online, and 3)

caregivers of children with t score ‡65 on the CBCL’s ADHD di-

agnostic subscale met in person with a local CATTS therapist who

administered informed consent and three modules of the Compu-

terized Diagnostic Interview Schedule for Children (CDISC)

(Shaffer et al. 1996) to confirm a diagnosis of ADHD and to de-

termine the presence of selected comorbid conditions. Consistent

with prior approaches ( Jensen et al. 2001; Lewczyk et al. 2003;

Rockhill et al. 2013) AD were considered present if endorsed to

criteria on the CDISC-IV modules for generalized AD or if the

Anxiety Problem Subscale on the CBCL showed a t score ‡70. A

similar approach was used to determine the presence of ODD. We

created three comorbidity groups: Youth with 1) ADHD alone, 2)

ADHD with one comorbidity (ODD or AD: ‘‘ADHD plus 1’’), and

3) ADHD with two comorbidities (ODD and AD: ‘‘ADHD plus 2’’).
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Child participants were then administered assent. Caregivers com-

pleted a baseline assessment. Child participants, along with one

caregiver, were then randomly assigned within site and age blocks

(5.5–9 years old and 10–12 years old) to the CATTS intervention

(n = 111) or to the augmented primary care comparison condition

(n = 112).

Telepsychiatry intervention strategies

At each medication session, the telepsychiatrist used two strat-

egies in medication decision-making: 1) Guideline-based phar-

macotherapy using the Texas Children’s Medication Algorithm

Project (TCMAP) and session-specific intervention checklists; and

2) adaptation of the treat-to-target model to titrate medication

dosage to a targeted level of improvement (Katon et al. 2009; Lin

et al. 2012; Solomon et al. 2014).

First strategy: Guidelines of care. The TCMAP algorithms

for ADHD provide a consensus-based approach to medication

management. They also provided investigators a mechanism to track

and measure telepsychiatrists’ adherence to the prescribing protocol.

The TCMAP for ADHD includes five algorithms: 1) ADHD alone;

and ADHD with comorbidities of 2) anxiety, 3) depression, 4) tics, or

5) aggression (Pliszka et al. 2003, 2006; Wagner et al. 2014). These

consensus-based algorithms were developed to be used flexibly in

conjunction with clinical judgment, and to include additional med-

ications as new agents become available. We added guanfacine

(Intuniv�) and clonidine hydrochloride (Kapvay�) in algorithm 1

(ADHD without comorbidity) at the same stage of inclusion as

atomoxetine, and in algorithm 5 (ADHD with aggression) stage 2 in

place of behavioral treatment, as all participants in the CATTS

intervention received caregiver behavior training. Algorithms 2–5

offer the option to start treatment with the same steps as algorithm1

before considering the comorbid condition. Therefore, starting with

algorithm 1 is appropriate for many youth with comorbid disorders,

and the telepsychiatrists were encouraged to optimize treatment for

the referral condition, ADHD, before considering pharmacologic

treatment of comorbidities.

We included the algorithms as part of a web-based decision-

making and tracking tool termed WebCATTS (Vander Stoep and

Myers 2013). Telepsychiatrists decided the algorithm and the stage

within the algorithm at which to start treatment. They could change

their algorithm choice during the course of treatment. For example,

the telepsychiatrist may initiate treatment with algorithm 1 for a child

with ADHD and anxiety focusing on the referral issue of ADHD, and

then change to algorithm 3 if pharmacologic treatment of anxiety

was indicated during the course of treatment. Telepsychiatrists

documented all decisions in WebCATTS. If they decided to deviate

from the algorithms, they documented a ‘‘protocol deviation’’ and

justification for the deviation in WebCATTS. All prescriptions were

documented in WebCATTS and automatically recorded in the hos-

pital’s electronic medical record upon writing a prescription. One of

the investigators then audited WebCATTS and the medical records

to determine telepsychiatrists’ adherence to their selected algorithm.

Telepsychiatrists were provided a checklist outlining the essential

treatment components and psychoeducation to address during each

session. All sessions were recorded. Two telepsychiatry sessions per

family were randomly selected to rate the telepsychiatrist’ coverage

of these essential components.

Second strategy: Treat-to-target model. We adapted the

treat-to-targetmodel (Katon et al. 2009; Lin et al. 2012; Solomon

et al. 2014) to encourage telepsychiatrists to assertively adjust

medications to achieve a predetermined goal of 50% reduction in

total ADHD symptoms. The treat-to-target model was developed to

address the suboptimal treatment of chronic medical conditions in

primary care, and has been adapted to care of patients with com-

bined medical and psychiatric disorders. The model advocates

close monitoring of treatment response and assertive medical in-

terventions and medication adjustments to reach an indicated level

of improvement in patients’ symptoms (Von Korff and Tiemens

2000; Ngo et al. 2013; Solomon et al. 2014). The treat-to-target

model has an evolving evidence-based in mental health care set-

tings, but has not been described with youth.

Following the approach of Lin and colleagues (Lin et al. 2012),

we coded six categories of medication adjustments that tele-

psychiatrists made during the CATTS trial: 1) Changing the daily

dose of a current medication, 2) increasing the number of medi-

cation classes prescribed (e.g., adding a nonstimulant while con-

tinuing a stimulant), 3) switching to a medication in the same class

(e.g., switching from one methylphenidate product to another such

as from Ritalin LA� to Concerta�), 4) switching to a medication in

a different class (e.g., switching from methylphenidate to an am-

phetamine or a nonstimulant), 5) adding a medication in the same

class (e.g., adding an after-school dose of methylphenidate, or a

mixed amphetamine salt, or guanfacine), and 6) stopping a medi-

cation because of side effects, without replacement. One of the

authors coded whether any of these categories of changes occurred

during each of the six intervention sessions. Each change was coded

dichotomously as 0 (no) or 1 (yes). Mean number of medication

changes throughout the six sessions was the average number of

total medication changes across all six categories of medication

changes over all sessions attended. A second author audited 10% of

the ratings. Agreement between the coders was excellent (j = 0.94).

To implement the treat-to-target model, we examined tele-

psychiatrists’ decision making regarding the number and timing of

medication adjustments in relation to a preset outcome goal of 50%

reduction in total ADHD symptoms by the final (sixth) session. We

chose this goal for two reasons. First, there is no consistent defi-

nition of remission of ADHD. Investigations have typically as-

sessed outcomes according to symptom reduction on a standardized

rating scale that indicates no more than ‘‘mildly symptomatic,’’

often in conjunction with a global rating of impairment to assist in

determining ‘‘caseness’’ (Steele et al. 2006). Second, a consensus

group that met at the European College of Neuropsychopharma-

cology International meeting in 2003 proposed a 30% reduction of

ADHD as an indicator of reaching an optimal medication dose

(Buitelaar et al. 2003). The MTA study determined a ‘‘best dose’’

for each child during a 30 day dose titration (Greenhill et al. 1996)

based on parent and teacher ratings of inattention and hyperactivity/

impulsivity subscales on a standardized ADHD rating scale (Swan-

son 1992), and their primary outcome after 14 months of intervention

was an *50% decrease in inattention and hyperactivity-impulsivity

symptoms in the medication only and medication plus behav-

ioral therapy groups (MTA Cooperative Group 1999a). As we

did not deem a month-long dose titration to be feasible in a novel

telehealth trial, and we wanted to ensure that telepsychiatrists

assertively treated children’s ADHD symptoms per the treat-to-

target model, we chose the more rigorous goal of 50% reduction

in total ADHD symptoms.

To help the telepsychiatrists to determine whether ADHD

symptoms had reached the treat-to-target goal, caregivers completed

a rating scale at each telepsychiatry session. We modified the In-

attention/Overactivity With Aggression (IOWA) Conners’ Teacher
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Rating Scale (Loney and Milich 1982) by adding five items (3 in-

attention and 2 hyperactivity items) to yield a final 15 item Caregiver

ADHD Treatment Target Summary (CATTS) Rating Scale that

provided equal coverage of the cognitive symptoms of ADHD, the

motor symptoms of ADHD, and ODD behaviors. If ADHD symp-

toms on the CATTS Rating Scale had decreased at least 50%, tele-

psychiatrists used clinical judgment regarding further medication

adjustments. If ADHD symptoms had decreased <50%, there was

‘‘room for improvement’’ and telepsychiatrists were advised to ad-

just medication toward the goal of further symptom reduction.

Telepsychiatrists partnered with caregivers in decision making

at each session. A partnered approach aimed to facilitate rapport

building in delivering care remotely through telehealth (Glueck

2013), to engage caregivers in understanding the role of medication

in addressing the neurobiological deficits in ADHD, and to explain

the rationale for assertive medication management. We graphically

displayed caregivers’ responses on the CATTS Rating Scale to

provide a visual stimulus regarding children’s progress. Caregivers

also completed the Clinical Global Impressions (CGI) of Im-

provement Scale modified to caregivers’ report Guy 1976). Tele-

psychiatrists discussed with the caregivers the scores on the two

scales, any discrepancy between their ratings, and the goal of

medication adjustment to reach the treat-to-target goal of 50% re-

duction in ADHD symptomatology on the CATTS Rating Scale.

They then discussed treatment options to reach this goal.

Study measures

The primary outcome measure testing the effectiveness of the

CATTS service delivery model was caregiver-rated improvement in

ADHD-related behaviors (http://clinicaltrials.gov/show/NTC0083

0700) assessed with the Vanderbilt ADHD Parent Rating Scale

(VADPRS) (Jellinek et al. 2002). VADPRS items are based on the

criteria for ADHD specified in the Diagnostic and Statistical Manual

of Mental Disorders, 4th Edition (American Psychiatric Association

1994). The VADPRS assesses inattention (9 items); hyperactivity/

impulsivity (9 items); oppositional and defiant behaviors (8

items); and role performance per academic, classroom, and in-

terpersonal functioning (8 items) and shows solid psychometric

properties (Wolraich et al. 2003). In the CATTS trial, the con-

current validity of the item total of the VADPRS and the ADHD

symptom scores on the CDISC-IV was high (r = 0.79). Caregivers

completed the VADPRS at baseline, and 4, 10, 19, and 25 weeks

postrandomization. Responses were entered remotely from personal

computers into the outcomes database (Geyer et al. 2011). Overall,

caregivers completed a mean of 4.8 – 0.69 of the five assessments;

86.5% of caregivers in the intervention arm and 90.2% in the control

arm completed all five of the assessments, whereas 91% and 94.7%,

respectively, completed at least four assessments. The VADPRS

data were used to test hypothesis 2; that is, whether telepsychiatrists

were more likely than PCPs to attain the treat-to-target goal of 50%

reduction in ADHD-related symptoms.

To test hypothesis 3, we assessed the association between

change in caregivers’ ratings on the CATTS Rating Scale with

telepsychiatrists’ decision making regarding medication adjustment.

Analytic plan

To test hypothesis 1, we evaluated the telepsychiatrists’ adher-

ence to their intervention protocol in two ways. To determine

whether the telepsychiatrists achieved 90% adherence to all treat-

ment components specified on the session checklists, we coded

recordings of two telepsychiatry sessions per family, and reported

fidelity as the average percent of completed components. We used a

treatment reviewer to determine the correspondence between the

telepsychiatrists’ indicated TCMAP algorithm recorded in Web-

CATTS and medication prescribed recorded in the electronic health

record. We reported percentage agreement.

To test hypothesis 2, we calculated the cumulative 50% reduc-

tion in total VADPRS scores for the CATTS intervention (n = 111)

and the augmented primary care (n = 112) groups at each of the five

assessments. We tested the differences between treatment condi-

tions at the end of the trial using v2 analysis to compare VADPRS

scores for the total sample and then by the three comorbidity

groups: ADHD alone without comorbid disorder, ADHD and one

comorbid disorder (ODD or AD), and ADHD and two comorbid

disorders (ODD and AD).

To address hypothesis 3a, we defined baseline severity of ADHD

symptoms as quartiles for the CATTS Rating Scale scores. We then

used mixed-model regression analyses to compare the four ADHD

severity groups on the mean number of total medication changes

across the six sessions, controlling for age group and gender. We

used mixed-model regression analyses to test hypothesis 3b, that

comorbidity status would predict the total number of medication

changes after accounting for clustering by telepsychiatrists. To test

hypothesis 3c, we calculated the percent reduction in the CATTS

Rating Scale scores at sessions two through six. We used logistic

multiple regressions controlling for baseline CATTS Rating Scale

scores and comorbidity status to estimate the odds ratios (OR) and

Table 1. Demographic Characteristics of the CATTS

Sample at Baseline

Demographic
variables

CATTS combined
intervention

(n = 111)

Augmented
primary care

(n = 112)

Child age mean (SD) 9.2 (2.0) 9.3 (2.0)

Child gender (%)
Male 76 (68.5%) 87 (77.7%)
Female 35 (31.5%) 25 (22.3%)

Child race (%)
White 104 (93.7%) 100 (89.3%)
Black 1 (0.9%) 1 (0.9%)
Asian 0 (0%) 2 (1.8%)
NH/PI 0 (0%) 4 (3.6%)
AI/AN 4 (3.6%) 2 (1.8%)
Other 2 (1.8%) 3 (2.7%)

Child ethnicity (%)
Hispanic 10 (9.0%) 19 (17.0%)
Non-Hispanic 101 (91.0%) 93 (83.0%)

Parents’ marital status
Married/Cohabitating 76 (68.5%) 83 (74.8%)
Other 35 (31.5%) 28 (25.2%)

Primary caregiver
Biological/Step-parent 92 (82.9) 99 (88.4)
Adoptive parent/Other 19 (17.1) 13 (11.6)

Household income
< $35k 41 (36.9%) 36 (32.1%)
$35k-75k 28 (25.3%) 42 (37.5%)
$75k-100k 22 (19.8%) 13 (11.6%)
> $100k 20 (18.0%) 20 (17.9%)
Unknown 1 (0.9%)

CATTS, Children’s ADHD Telemental Health Treatment Study; NH/PI,
Native Hawaiian/Pacific Islander; AI/AN, American Indian/Alaska Native.
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95% confidence intervals (95% CI) for the association between

failure to achieve the target 50% reduction in cumulative CATTS

Rating Scale scores and telepsychiatrists’ decision to change

medication at each of sessions two through five.

Results

Characteristics of participants in the RCT

Table 1 summarizes the demographic characteristics of the

CATTS sample at baseline by treatment condition. The sample

consisted of boys and girls with mean age of 9.25 (–2.0) years, and

was predominantly Caucasian, non-Hispanic. The sample was well

balanced across the two treatment conditions. Table 2 shows the

clinical characteristics of the sample at baseline by treatment

condition. Comorbidity was prevalent. Seventy-five percent (168/

223) of participants had a comorbid disorder, either ODD or AD, or

both comorbidities. The occurrence of two comorbid disorders was

higher in the CATTS intervention condition. ADHD symptom se-

verity was comparable across the two treatment conditions.

Telepsychiatrists’ pharmacotherapy
in the CATTS intervention

Participants in the CATTS intervention group (n = 111) attended

an average of 5.2 (range 0–6) telepsychiatry sessions. Attendance

did not differ by comorbidity group: 4.8 for ADHD alone, 5.5 for

ADHD plus one comorbidity, and 5.1 for ADHD plus two co-

morbidities (ANOVA, df = 2, F = 1.39, p = 0.25).

Telepsychiatrists’ fidelity to intervention protocols. Tele-

psychiatrists completed the essential steps for each session with

91.6% (–9.5%) fidelity across sessions and telepsychiatrists. The

telepsychiatrists’ indicated that TCMAP algorithm and stage

within the algorithm agreed with the prescribed medication for

98.2% of sessions. Among the 108 subjects who completed two or

more intervention sessions, the telepsychiatrists used algorithm 1

(ADHD alone) most frequently, regardless of comorbidity status:

77.8% (n = 14/18) for youth with ADHD alone; 57.8% (n = 52/90)

for youth with ADHD and any comorbidity. Algorithms 2–5 were

used for 22.2% (n = 4/18) of youth with ADHD alone and 42.2%

(n = 38/90) for youth with a comorbidity. Comparison of whether

algorithms 2–5 were used more often for youth with a comorbidity

versus youth with ADHD alone approached statistical significance

(v2 = 2.52, df = 1, Fisher exact test p = 0.06).

Of the 574 telepsychiatry sessions conducted during the trial, 29

protocol violations were identified upon audit, indicating that the

telepsychiatrists did not prescribe according to their chosen algo-

rithm. Only one of these protocol deviations was not documented

and justified by the telepsychiatrist. Protocol deviations included:

Algorithm order (n = 13), combining agents (n = 7), not increasing

medication because of parent preference (n = 5), using a medication

not in the algorithm (n = 3), and continuation of medications started

by PCP (n = 1). Overall, these results support hypothesis 1, that

telepsychiatrists adhered to guideline-based care.

The telepsychiatrists’ specific medication changes are described

in Table 3. The most common medication adjustments were start-

ing a methylphenidate product and combining a stimulant and a

nonstimulant. Combining medications was common. At entry to

the study, PCPs were prescribing two or more psychiatric medi-

cations for14 participants (13.0%) and at the end of the study,

Table 2. Clinical Characteristics of the CATTS Sample at Baseline

CATTS intervention group (n = 111) Active control group (n = 112)

Comorbid symptoms
Number and percent of children

by comorbidity status
Number and percent of children

by comorbidity status

ADHD alone 20 (18.0) 35 (31.2)
ADHD + ODD behaviors 44 (39.7) 49 (43.8)
ADHD + AD symptoms 7 (6.3) 6 (5.4)
ADHD + ODD + AD ** 40 (36.0) 22 (19.6)

Vanderbilt ADHD Parent Rating Scale VADPRS mean (SD) VADPRS mean (SD)

Combined ADHD 2.19 (0.56) 2.09 (0.66)
Inattention 2.33 (0.50) 2.27 (0.51)
Hyperactivity/Impulsivity 2.05 (0.61) 1.91 (0.71)
ODD 1.68 (0.69) 1.51 (0.70)

**p < 0.01
CATTS, Children’s Attention-Deficit Hyperactivity Disorder Telemental Health Treatment Study; ADHD, attention-deficit/hyperactivity disorder;

ODD, oppositional defiant disorder; AD, anxiety disorder; VADRS, Vanderbilt ADHD Rating Scales.

Table 3. Medications for the CATTS Intervention

Group Prior to and at the End of Study

Type of medication
Prior to study

enrollment
End

of study

No medication 35 3
Methylphenidate alone 31 41
Amphetamine alone 22 14
Atomoxetine alone 3 3
Alpha-agonist alone 3 3
Stimulant + nonstimulant 8 30
Stimulant + SSRI 2 3
Stimulant + antipsychotic 3 6
Nonstimulant + SSRI 0 1
Nonstimulant + antipsychotic 1 2
Stimulant + nonstimulant + SSRI 0 2
Total 108 108

Sample size indicates participants in the CATTS combined intervention
with two or more sessions.

CATTS, Children’s ADHD Telemental Health Treatment Study; SSRI,
selective serotonin reuptake inhibitor.
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telepsychiatrists prescribed two or more medications for 44

(40.7%) of the participants. Of these, 30 (27.8%) were prescribed

two ADHD medications, 12 (11.1%) were prescribed one or more

ADHD medication plus an antidepressant or an antipsychotic, and 2

participants (1.9%) received a stimulant plus a nonstimulant plus

antidepressant.

Attainment of the treat-to-target goal in the randomized
trial. Figure 1 a–d presents the cumulative attainment during the

RCT of 50% reduction in the VADPRS scores for the two treatment

conditions, stratified by comorbidity group. Overall, 46.0% of

participants in the CATTS intervention versus 13.6% of those in the

augmented primary care condition achieved the treat-to-target goal

of 50% ADHD symptom reduction by the end of the trial (see Fig.

1a) (v2 = 25.08; df = 1; p = 0.000). Comparable results were found

for participants in the ADHD plus one comorbidity group (v2

= 17.56; ; df = 1; p = 0.000) and the ADHD plus two comorbidity

group (v2 = 4.54; df = 1; p = 0.033), but participants in the ADHD

alone group showed less separation between the two conditions

(v2 = 3.33, df = 1; p = 0.07). It is of note that the CATTS intervention

condition continued to demonstrate goal attainment throughout the

trial, whereas the augmented primary care condition never ex-

ceeded 20% reduction in VADPRS scores. These findings support

the second hypothesis, that the significantly better outcomes for the

CATTS intervention condition in the randomized trial reflected

greater attainment of the treat-to-target goal across comorbidity

groups.

Telepsychiatrists’ decision making to meet the treat-to-
target goal (decision making per baseline ADHD severity).
Telepsychiatrists made successively more medication changes for

youth with higher quartile CATTS Rating Scale scores at baseline,

controlling for sex and age group. The baseline quartile of CATTS

Rating Scale severity scores were significantly associated with a

FIG. 1. (a) Percentage of participants achieving 50% reduction in attention-deficit/hyperactivity disorder (ADHD) symptoms by
comorbidity and treatment condition: All ADHD participants. (b) Percentage of participants achieving 50% reduction in ADHD
symptoms by comorbidity status and treatment condition: ADHD alone groups. (c) Percentage of participants achieving 50% reduction
in ADHD symptoms by comorbidity and treatment condition: ADHD with one comorbidity. (d) Percentage of participants achieving
50% reduction in ADHD symptoms by comorbidity and treatment condition: ADHD with two comorbidities.
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greater number of medication adjustments controlling for sex and

age group (first quartile reference group; second quartile: Coeffi-

cient = 0.76; 95% CI = 0.32, 1.219, p < 0.001; third quartile: Coef-

ficient = 1.44; 95% CI = 0.64, 2.23; p < 0.001; fourth quartile:

Coefficient = 2.07; 95% CI = 1.17, 2.97; p < 0.001). Compared with

the lowest quartile, participants in the second quartile received 0.76

more medication changes, participants in the third quartile received

1.44 more medication changes, and participants in the fourth

quartile received 2.07 more medication changes.

Telepsychiatrists’ decision making to meet the treat-to-
target goal (decision making per comorbidity status). Figure

2 shows the categories of medication adjustments stratified by

comorbidity group.

Telepsychiatrists’ assertiveness in medication management var-

ied with the number of comorbid conditions. Telepsychiatrists made

1.25 more medication changes for participants with ADHD plus two

comorbidities than for participants with ADHD alone (coeffi-

cient = 1.25; 95% CI = 0.81, 1.69; p < 0.001). There was no signifi-

cant difference in the number of medication changes made for the

ADHD plus one comorbidity group compared with the ADHD alone

group (coefficient = 0.51; 95% CI = - 0.43, 1.45; p = 0.29).

Telepsychiatrists’ decision making to meet the treat-to-target
goal (decision-making per symptom reduction). Table 4 shows

the number and percentage of participants at each intervention

session who did not demonstrate at least a 50% reduction in the

CATTS Rating Scale scores, and for whom telepsychiatrists made a

medication adjustment. As the sample sizes in each sequential cell

are small, and power calculation is low at <40%, these findings are

presented for descriptive purposes. Multiple regressions controlling

for baseline CATTS Rating Scale scores and comorbidity group

indicated that telepsychiatrists were significantly likely to make a

medication change for participants who had not achieved 50%

improvement in CATTS Rating Scale scores at session two

(OR = 1.06; 95% CI = 1.00, 1.12; p = 0.05); session three

(OR = 1.06; 95% CI = 1.00, 1.11; p = 0.04); and session four

(OR = 1.06; 95% CI = 1.00, 1.12; p = 0.05). This association was not

significant at session five (OR = 1.00; 95% CI = 0.95, 1.06; p = 0.96)

and was not tested at session six, as participants were preparing

to transition back to their PCPs, and medication change was not

encouraged.

Overall, these findings support our third hypothesis that tele-

psychiatrists’ assertiveness in decision making was associated with

baseline ADHD severity, the presence of comorbidity, and the

occurrence of <50% reduction in ADHD severity scores.

Discussion

The CATTS trial demonstrated that a brief telehealth service

delivery model with combined pharmacotherapy and caregiver

behavior training improved ADHD outcomes compared with

treatment in an augmented primary care model (Myers et al. 2013;

Myers et al. 2015). The present study describes telepsychiatrists’

decision-making strategies for pharmacotherapy using guidelines

of care to ensure adherence to intervention protocols and a novel

treat-to-target model to provide evidence-based care.

The CATTS trial is one of few studies to use the TCMAP al-

gorithms to guide medication decision making (Pliszka et al. 2006;

Wagner et al. 2014). The high concordance of the chosen algorithm

and stage within the algorithm with medications prescribed, the

few protocol violations, and their documentation indicate that

telepsychiatrists can adhere to guideline-based care and, more

broadly, that the algorithms can be used to guide and track psy-

chiatrists’ decision making in practice. These findings and the

telepsychiatrists’ adherence to the treatment session guidelines

support our first hypothesis.

In the CATTS randomized trial, the greater attainment of the

treat-to-target goal of 50% reduction in ADHD symptoms across

comorbidity groups by the CATTS combined intervention condi-

tion supports our second hypothesis and demonstrates the ‘‘added

value’’ to youth and their PCPs of providing a short term tele-

psychiatry intervention by expert child and adolescent psychia-

trists, compared with a telepsychiatry consultation model.

Participants in the augmented primary care condition never sur-

passed a 20% reduction in ADHD symptoms and these gains pla-

teaued or decreased by week 19. These findings are consistent with

prior studies suggesting inadequate management of chronic con-

ditions in primary care (Lin et al. 2012), and support use of the

treat-to-target model for pharmacotherapy of youth with ADHD.

The lower attainment of the target goal of 50% reduction in ADHD

symptoms for the ADHD only group compared with the ADHD

plusone comorbidity group was an unanticipated, and unintuitive,

finding, and not caused by a difference in severity of ADHD

symptoms (Rockhill et al. 2013). Anecdotally, the telepsychiatrists

reported that engaging caregivers as partners in decision making

may have curtailed their assertiveness in medication management.

Many of the children had several medication trials prior to enroll-

ment in the study, and some caregivers wanted to curtail medication

adjustments to focus on the caregiver training component of the

intervention. Future work should focus on how the presence of

comorbidity may influence telepsychiatrists’ and caregivers’

thinking about medication use.

Finally, only 46% of participants in the CATTS combined in-

tervention group attained the treat-to-target goal of 50% reduction

in ADHD-related symptoms, and telepsychiatrists’ assertiveness in

FIG. 2. Medication changes made for the Children’s Attention-
Deficit/Hyperactivity Disorder Telemental Health Treatment Study
(CATTS) intervention participants, stratified by type of change and
comorbidity group.
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using the treat-to-target model was evident early and midtrial, but

diminished toward the end of the trial, at session five. Perhaps 50%

symptom reduction was an overly ambitious goal, given the prior

recommendation that 30% reduction is clinically relevant (Buite-

laar et al. 2003) and that the MTA study’s attained 50% reduction

after 14 months of intensive treatment and titration to an optimal

individual dose (The MTA Cooperative Group, 1999) compared

with the 25 weeks of the CATTS trial. It would be helpful to know

whether impending referral back to referring PCPs or the tele-

psychiatry modality influenced decisions regarding prescribing

practices over time.

The telepsychiatrists’ most common medication changes were

dosage adjustment and the addition of a second agent, consistent

with the recent literature suggesting that polypharmacy for the

treatment of ADHD is becoming common (Kreider et al. 2014) and

is effective (Wilens et al. 2009; Cutler et al. 2014; Gadow et al.

2014; Hirota et al. 2014). Although further research is needed to

clarify telepsychiatrists’ decision making in treating ADHD with

comorbid disorders, the current findings indicate that tele-

psychiatrists use medication consistent with usual clinical practice.

Limitations

There are several limitations to the current study. Referring PCPs

and families may represent a selected group that was amenable to

treatment through telehealth and/or to participation in research. The

study is a secondary data analysis that focused on the CATTS in-

tervention group and is, therefore, largely descriptive. We did not

have comparable information about the prescribing practices of the

PCPs in the augmented primary care condition to compare specific

prescribing practices. The study design did not allow an evaluation of

pharmacotherapy effects apart from the caregiver behavior training.

Therefore, the current study provides an initial approach to exam-

ining telepsychiatry practice and serves as a stimulus to further study.

Conclusions

This study demonstrates the use of TCMAP algorithms to guide

medication decision making (Pliszka et al. 2006; Wagner et al.

2014), and shows that the telepsychiatrists demonstrated high

concordance of the chosen algorithm and stage within the algorithm

with medications prescribed. We advocate for the use of such

algorithms to guide and track psychiatrists’ decision making in

practice. The telepsychiatrists were successful in improving

symptoms by prescribing medications FDA-approved for use in

ADHD, most commonly by adjusting dosage or with the addition of

a second FDA-approved agent. Use of a short-term direct psy-

chiatry treatment model, in which the telepsychiatrist assumes

medication prescribing for several months in combination with

short-term, evidence-based caregiver behavior training, shows

significant benefit in reduction in ADHD symptoms compared to a

telepsychiatry consultation model in which the telepsychiatrist

provides recommendations to the PCP.

Clinical Significance

The current study contributes new information to the emerging

literature on providing treatment to youth through telepsychiatry.

Telepsychiatrists can deliver guideline-based care to youth that

brings ‘‘added value’’ over treatment in primary care, and offers

support to PCPs’ efforts to manage children with ADHD in their

practices. Our modified ‘‘treat-to-target’’ model demonstrates how

telepsychiatrists can implement evidence-based care and guide

their decision making in medication adjustments. Further work

should build on this approach to educate caregivers on the goal of

pharmacotherapy, and to closely monitor children’s treatment re-

sponse over time. Our findings indicate that telepsychiatry is an

effective service delivery model to provide evidence-based phar-

macologic treatment to children with ADHD who do not have usual

access to expert psychiatric care.
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