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Abstract

Objective: The number of children and adolescents (hereafter referred to as ‘‘children’’) who have been prescribed second-

generation antipsychotics (SGAs) has increased over the last decade, but little is known about monitoring practices in

pediatric patients who are vulnerable to adverse effects. We examined factors associated with psychiatrists’ self-reported

monitoring of children who were prescribed SGAs.

Methods: A survey was mailed to a national, randomly selected sample of 1600 child and adolescent psychiatrists from the

American Medical Association mailing list. Using logistic regression, we tested whether psychiatrist characteristics, atti-

tudes, and practice characteristics were associated with monitoring (baseline and/or periodic) the following: Patient history,

height and weight, blood pressure, waist circumference, lipid and glucose levels, and electrocardiogram.

Results: Among the analytic sample of 308, at least two thirds reported monitoring patient history, height and weight, blood

pressure, and fasting plasma lipids and glucose; 23% reported monitoring waist circumference; and 12% reported conducting

an electrocardiogram. More than one third stated that they routinely monitored thyroid levels and more than half reported

monitoring complete blood count and electrolytes/blood urea nitrogen. Psychiatrists reporting that they were able to measure

vital signs on site were more likely to measure height and weight. Those who reported feeling comfortable conducting a

physical examination were more likely to measure blood pressure. Those answering that the risk of metabolic syndrome was

low were less likely to measure blood pressure and waist circumference. Being board certified and able to measure vital signs

on site were associated with more monitoring of glucose and lipid levels. Conversely, years in practice and feeling that

patients were nonadherent with blood work were associated with less monitoring of glucose and lipid levels.

Conclusions: In this sample, inconsistent monitoring patterns of children prescribed SGAs were found. Efforts to commu-

nicate guidelines’ evidence base and improve office capacity to measure and track adverse effects are needed to increase

appropriate adverse effect monitoring in children who have been prescribed SGAs.

Introduction

Over the last decade, research has indicated a dramatic

growth in the use of second-generation antipsychotics (SGAs)

across all age categories, including among children and adolescents

(hereafter referred to as ‘‘children’’) (Olfson et al. 2002, 2006, 2014).

Studies suggest that SGA use has been disproportionally increasing in

males and in children with Medicaid insurance or in foster care (Patel

et al. 2002; Curtis et al. 2005; Zito et al. 2008; Crystal et al. 2009).

This increased use of SGAs is partly explained by a growing

evidence base and subsequent Food and Drug Administration

(FDA) approval (Agency for Healthcare Research and Quality

2010; Correll et al. 2011) for SGA use in children with schizo-

phrenia (Kumar et al. 2013) or bipolar disorder I with mixed or

manic episodes (Vitiello et al. 2009; Correll et al. 2010), or for

irritability and aggression in children with autism spectrum disor-

ders (Gagliano et al. 2004; McDougle et al. 2005; Luby et al. 2006;

Zuddas et al. 2011) and borderline intelligence quotient (IQ)
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(Buitelaar et al. 2001). However, the increase in SGA use also

reflects off-label use to manage a variety of symptoms, most com-

monly aggression and other symptoms in children with attention-

deficit/hyperactivity disorder (ADHD) and disruptive behavior

disorders (Shekelle et al. 2007; Crystal et al. 2009; Birnbaum et al.

2013; Rodday et al. 2014).

The recent growth in the use of SGAs among children has

generated growing concern about the limited knowledge regarding

the long-term safety of these medications in children. Initially, the

SGAs were thought to have a better neurological safety profile than

the first-generation antipsychotics (Davis et al. 2003). Studies with

adults and pediatric populations over the last decade, however,

suggest a variety of cardiometabolic and endocrine adverse effects

common to most of the SGAs, including weight gain, hypergly-

cemia, dyslipidemia, hypertension, type 2 diabetes, and hyperpro-

lactinemia (Remschmidt et al. 2000; Ratzoni et al. 2002; Safer

2004; Correll 2008; Maayan and Correll 2011; Bobo et al. 2012;

Nielsen et al. 2014). Specific cardiac adverse effects also have been

documented with individual medications, including prolongation

of the QTc interval with ziprasidone and tachycardia and ortho-

static hypotension with clozapine (Yip et al. 1998; Blair et al. 2005;

Jensen et al. 2015). In response to accumulating data about weight

gain and metabolic adverse effects, the FDA mandated updated

labeling for SGAs in 2003 (Rosack 2003; United States Food and

Drug Administration 2004), and in 2004, the American Diabetes

Association (ADA), in concert with the American Psychiatric As-

sociation (APA) and the American Association for Clinical En-

docrinologists, published monitoring recommendations primarily

focused on adults (American Diabetes Association et al. 2004).

Of particular concern for pediatric care are findings over the last

decade suggesting that SGA-related adverse events may be greater

in children than in adults (Safer 2004; Correll et al. 2006, 2009).

Children taking SGAs are also undergoing significant develop-

mental changes, both physically and emotionally, and safety in-

formation extrapolated from adult studies may not adequately

describe potential risks for children.

In response, expert panels have published recommendations for

the use and monitoring of SGAs in children. In 2003, the Treatment

Recommendations for Use of Antipsychotics for Aggressive Youth

(TRAAY) were published by an expert panel (Pappadopulos et al.

2003; Schur et al. 2003). In 2007, the American Academy of Child

and Adolescent Psychiatry (AACAP)-sponsored Preschool Psy-

chopharmacology Working Group published its guidelines for

psychopharmacological treatment for young children (Gleason

et al. 2007), affirming the ADA guidelines. Between 2006 and

2008, several review articles were published providing guidance on

monitoring for SGA-related adverse events in children (Correll

et al. 2006; Correll 2008; Correll et al. 2009). In 2011, monitoring

recommendations for pediatric SGA use were published by both the

AACAP (American Academy of Child and Adolescent Psychiatry

2011) and the Canadian Alliance for Monitoring Effectiveness and

Safety of Antipsychotics in Children (CAMESA) (Pringsheim et al.

2011). Although there are minor differences across these published

articles and guidelines, their recommended baseline and periodic

monitoring consists of some combination of: 1) Patient history and

physical examination; 2) measurement of height, body weight, or

body mass index (BMI) with some guidelines including waist cir-

cumference; 3) blood pressure; 4) fasting plasma glucose and lipid

levels; and 5) the potential, precautionary inclusion of an electro-

cardiogram (ECG) to identify QTc prolongation (Table 1). The

recommendations regarding monitoring with SGA use in children

are increasingly recognized by accreditation groups; the United

States-based National Committee for Quality Assurance (NCQA)

has proposed that a new set of Healthcare Effectiveness Data and

Information Set (HEDIS) measures regarding SGA metabolic

monitoring for children and adolescents (e.g., glucose or glycohe-

moglobin [HbAIc], cholesterol) be implemented in 2015 (National

Committee for Quality Assurance 2014).

Despite growing public consensus, retrospective claims and

chart reviews have demonstrated that monitoring for weight, blood

pressure, and glucose and lipid levels have remained infrequent for

pediatric patients (Haupt et al. 2009; Morrato et al. 2010; Honey

et al. 2013). A few, small-sample survey studies have been con-

ducted with Canadian and Australian psychiatrists. These studies

document a high level of awareness of potential metabolic and

cardiac side effects associated the SGAs, but a limited use of

monitoring practices (Doey et al. 2007; Walter et al. 2008; Morrato

et al. 2009). Little is known about SGA monitoring beliefs and

patterns of United States-based child and adolescent psychiatrists,

although recent research has shown that practice setting and phy-

sician attitudes influence off-label SGA use in children (Rodday

et al. 2014).

We conducted a national survey of child and adolescent psy-

chiatrists to examine monitoring practices for children prescribed

SGAs. In addition, we explored factors—such as psychiatrist

characteristics, psychiatrist attitudes, and practice characteristics—

that may be associated with SGA monitoring.

Methods

Using the American Medical Association’s (AMA) mailing list

from 2012, a total of 6156 child and adolescent psychiatrists were

identified from which 1600 were randomly selected. Psychiatrists

who were not based in the United States, or who were retired or

were residents/fellows were excluded from this sample. Psychia-

trists meeting the following self-reported criteria were included. 1)

They provided care for children 3–18 years of age, 2) prescribed

SGAs to any of their patients 3–18 years of age, and 3) specialized

in child and/or adolescent psychiatry. Of 362 respondents (24%),

92% met our eligibility criteria, yielding a final sample of 334

psychiatrists (20.9%) who prescribed SGAs.

Data were collected using a survey developed by the study in-

vestigators. Survey sections included: 1) Respondent and practice

setting characteristics, 2) self-reported rates of SGA prescribing by

child age and disorder, 3) attitudes toward SGA use and SGA side

effects, and (4) monitoring behaviors. The institutional review

board (IRB)-approved survey was mailed twice at 3 week intervals

from February to March 2012.

Data analysis

Descriptive statistics, including means, standard deviations (SD),

medians (25th–75th percentiles), frequencies and percentages, were

used to describe the respondent and practice characteristics, attitudes

and use of SGAs, and SGA monitoring behaviors, stratified by

practice setting. The v2 test or the Fisher exact test was used to

compare categorical variables, and analysis of variance (ANOVA)

was used to compare continuous variables across practice settings.

Because the AACAP and Canadian guidelines had not been

published at the time of the survey, we utilized existing ADA/APA

monitoring recommendations (American Diabetes Association

et al. 2004) to create six binary outcome variables to indicate

whether or not the respondent routinely monitored the following at

least once per year: 1) Patient history, 2) height and weight, 3)

blood pressure, 4) waist circumference, 5) lipid and glucose levels,
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and 6) ECG. We also explored monitoring behaviors for the fol-

lowing practices that were not routinely included in published

monitoring recommendations: Prolactin, thyroid stimulating hor-

mone (TSH), complete blood count (CBC), electrolytes, and blood

urea nitrogen (BUN). Differences in monitoring frequency by

practice setting were examined for the monitoring activities not

routinely recommended.

To control for multiple comparisons, the significance level

was set at a p value of 0.01. We built separate logistic regression

models to estimate odds ratios (ORs) and 99% confidence in-

tervals (CI) for each of the six recommended monitoring acti-

vities. The following categories of covariates were tested in

univariate analysis: Psychiatrist characteristics (i.e., sex, race/

ethnicity, board certification in child and adolescent psychiatry,

years in practice); psychiatrist attitudes toward SGA use and side

effects; and practice characteristics (i.e., practice setting, popu-

lation density, ‡ 50% of patients with private insurance versus

< 50%, number of visits per week, availability of electronic

health records [EHR], availability of monitoring capabilities).

Given prior published work suggesting that practice setting

influenced off-label SGA use (Rodday et al. 2014), practice set-

ting was included in each model. Types of practice setting

included private practice, community mental health centers,

and inpatient/outpatient facilities (i.e., general hospital, aca-

demic medical center, residential facility). Other covariates with

p < 0.2 were considered in multivariable modeling; backwards

selection eliminated covariates with p < 0.1. Multicollinearity

(i.e., the high correlation of two or more variables in the model)

was assessed using variance inflation factors (VIF). SAS version

9.4 (Cary, NC) was used.

Table 1. Summary of Recommended SGA Monitoring

American Diabetes
Association (ADA) and
American Psychiatric

Association (APA),
Consensus Development

Conference on Antipsychotic
Drugs and Obesity

and Diabetes.
(American Diabetes

Association et al. 2004)

American Academy
of Child and Adolescent

Psychiatry (AACAP), 2011
Practice Parameter for the

Use of Atypical Antipsychotic
Medications in Children and

Adolescents (American
Academy of Child and

Adolescent Psychiatry 2011)a

Canadian Alliance
for Monitoring

Effectiveness and Safety
of Antipsychotics in

Children (CAMESA), 2011
Evidence-Based

Recommendations for
Monitoring Safety in SGAs

in Children and Youth
(Pringsheim et al. 2011)b

Physical
Patient history and physical

(including neurological)
examination

B, annually B, regularly B, regularly

Height and weight/BMI B, 4w, 8w, 12w, quarterly B, regularly B, regularly
Blood pressure B, 12w, annually B, regularly B, regularly
Waist circumference B, annually — B, regularly
Eye examination — If quetiapine: B, periodic —

Laboratory
Fasting glucose B, 12w, annually B, regularly B, 3m, 6m, 12m
Fasting insulin — — B, 3m, 6m, 12m (not

recommended for
aripiprazole; weak
recommendation for
ziprasidone)

Fasting lipid profile
(HDL, LDL, TG, TC)

B, 12w, every 5 years If weight change or family
history: B, regularly

B, 3m, 6m, 12m (weak
recommendation for
ziiprasidone)

Electrocardiogram (ECG) — If family or personal history;
B, regularly
If ziprasidone, given risk
of QTc changes: B and
stable dose

—

Other
Prolactin — Only if symptoms B, annually or clinical

symptoms
Thyroid stimulating hormone — — B, 12m (quetiapine only)
Liver functions (AST/ALG) — — B, 6m, 12m
Hemoglobin A1c (HgbA1c) — As needed —
Electroencephalography (EEG) — If clozapine: B, stable dose,

behavioral changes
—

aRecommends following the ADA-APA Guidelines.
bCAMESA relied primarily on screening and monitoring tool (Tables 4 and 5) (Pringsheim et al. 2011).
SGA, second generation antipsychotics; BMI, body mass index; B, baseline; w, weeks; m, months; HDL, high-density lipoprotein; LDL, low-density

lipoprotein; TG, triglycerides; TC, total cholesterol; AST, alanine transaminase; ALG, antilymphocyte globulin.
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Results

Study sample

Among the final sample of 334 eligible respondents, the break-

down of practice setting was as follows: Private practice (42%),

community mental health center (25%), inpatient/outpatient facil-

ity (29%), and other settings (5%), which included 11 multi-

specialty clinics, three state affiliated clinics, and one military

clinic. Given the small sample size, those in other practice settings

and those missing a practice setting indication (n = 11) were ex-

cluded from the remaining analyses, resulting in a final sample size

of 308 (19%).

Sample characteristics

The mean age of respondents was 54 (SD = 11) years, and 56%

were males (Table 2). These psychiatrists had been in practice for

an average of 19 (SD = 11) years. In terms of their practice patterns

Table 2. Psychiatrist Characteristics and Attitudes by Practice Setting

Total, n = 308 Private, n = 135
Community mental

health center, n = 80
Inpatient/outpatient

facility, n = 93 p value

Psychiatrist characteristics
Male, n (%) 171 (55.9%) 85 (63.4%) 42 (52.5%) 44 (47.8%) 0.05
White, non-Hispanic, n (%) 215 (70.5%) 101 (75.9%) 46 (58.2%) 68 (73.1%) 0.02
Board certified in Child and

Adolescent Psychiatry, n (%)
223 (74.6%) 99 (76.2%) 50 (64.9%) 74 (80.4%) 0.06

Age, mean (SD) 53.7 (11.4) 56.2 (11.2) 53.4 (12.4) 50.5 (10.1) < 0.001
Years in practice, mean (SD) 18.8 (11.3) 21.3 (11.5) 17.9 (11.8) 15.9 (9.7) 0.001

Psychiatrist attitudes and use of SGAs
Off-label SGA use, n (%) 103 (35.9%) 36 (28.4%) 32 (41.0%) 35 (42.7%) 0.06
Feel the risk of metabolic

syndrome is low enough
to warrant the use of SGAs,
n (%)

102 (33.3%) 56 (41.8%) 23 (28.8%) 23 (25.0%) 0.02

Are comfortable performing a
physical examination on
patients, n (%)

112 (36.7%) 36 (27.1%) 27 (34.2%) 49 (52.7%) < 0.001

Feel patients are noncompliant
with blood work, n (%)

162 (53.3%) 55 (41.7%) 57 (72.2%) 50 (53.8%) < 0.001

Practice characteristics
More than 50% of patients

have private insurance, n (%)
127 (45.7%) 102 (82.9%) 3 (4.1%) 22 (26.8%) < 0.001

Electronic health records,
n (%)

125 (41.1%) 23 (17.3%) 48 (60.8%) 54 (58.7%) < 0.001

Can measure vital signs, height,
and weight on site, n (%)

262 (85.3%) 94 (70.2%) 76 (95.0%) 92 (98.9%) < 0.001

Can get blood drawn on site, n (%) 79 (26.0%) 11 (8.2%) 13 (16.9%) 55 (59.1%) < 0.001
Visits per week, median

(25th–75th percentile)
40.0 (20.0, 60.0) 40.0 (30,0, 60.0) 50.0 (30.0, 75.0) 20.0 (10.0, 40.0) 0.002

Population density, n (%) < 0.001
Urban 144 (48.5%) 50 (37.6%) 40 (51.3%) 54 (62.8%)
Suburban 123 (41.4%) 72 (54.1%) 23 (29.5%) 28 (32.6%)
Rural 30 (10.1%) 11 (8.3%) 15 (19.2%) 4 (4.7%)

SGA, second generation antipsychotics.

Table 3. Self-Reported SGA Monitoring by Practice Setting (‘‘Routinely’’ Monitored
a
)
b

Total,
n = 308

Private,
n = 135

Community mental
health center, n = 80

Inpatient/outpatient
facility, n = 93 p value

Patient history 194 (65.8%) 84 (65.1%) 51 (65.4%) 59 (67.1%) 0.95
Height and body weight 276 (92.0%) 113 (85.6%) 77 (96.3%) 86 (97.7%) 0.001
Blood pressure 230 (76.2%) 87 (64.9%) 62 (78.5%) 81 (91.0%) < 0.001
Waist circumference 68 (22.5%) 31 (23.3%) 20 (25.0%) 17 (19.1%) 0.63
Fasting plasma glucose

and lipid profile
242 (80.7%) 98 (74.8%) 66 (83.5%) 78 (86.7%) 0.07

ECG 35 (11.7%) 11 (8.5%) 9 (11.3%) 15 (17.1%) 0.15

aRoutinely indicates 1–3x/year or every visit.
bMay rely on other physicians to conduct monitoring test.
SGA, second generation antipsychotic; ECG, electrocardiogram.
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and attitudes, approximately one third reported off-label SGA use

(36%), felt comfortable performing a physical examination (37%),

and felt that the risk of metabolic syndrome was sufficiently low to

warrant SGA use (33%). Roughly half (53%) had concerns about

adherence with blood draws among patients and their families.

Regarding practice characteristics, slightly less than half of the

respondents reported that > 50% of their patients had private in-

surance (46%), and used EHRs (41%). Although 85% had the ca-

pacity to measure vital signs and height and weight at their setting,

only 26% reported being able to draw laboratory blood samples.

The median number of visits per week was 40 (25th to 75th per-

centile: 20–60). Nearly half of respondents were located in urban

areas (49%), followed by suburban (41%), and rural (10%) areas.

Practice settings

Because of previous work that suggested differences in SGA use

by practice setting (Rodday et al. 2014), we examined character-

istics of providers by setting type (Table 2). In terms of psychia-

trist characteristics, the most striking differences were for age and

years in practice, with respondents in private practice being older

( p < 0.001) and in practice for longer ( p = 0.001) than respondents

in other settings. Regarding attitudes, respondents practicing at

inpatient/outpatient facilities were most likely to feel comfortable

FIG. 1. Monitoring not supported by evidence, by practice
setting. TSH, thyroid stimulating hormone; CBC, complete blood
count; BUN, blood urea nitrogen.

Table 4. Univariate Analyses of Self-Reported SGA Monitoring (‘‘Routinely’’ Monitored
a
), Part 1

Patient history Height and weight Blood pressure

OR (99% CI) p value OR (99% CI) p value OR (99% CI) p-value

Psychiatrist characteristics
Male 0.85 (0.45, 1.61) 0.50 0.31 (0.08, 1.15) 0.02 0.41 (0.19, 0.88) 0.003
White, non-Hispanic 1.36 (0.68, 2.70) 0.26 1.53 (0.49, 4.78) 0.34 1.26 (0.59, 2.67) 0.44
Board certified in child and

adolescent psychiatry
1.70 (0.82, 3.49) 0.06 0.76 (0.20, 2.90) 0.59 1.38 (0.63, 3.01) 0.30

Years in practice 0.99 (0.96, 1.02) 0.29 0.94 (0.89, 0.98) < 0.001 0.97 (0.94, 1.00) 0.005

Psychiatrist attitudes and use of SGAs
Off-label SGA use 0.58 (0.30, 1.14) 0.04 0.52 (0.17, 1.57) 0.13 0.99 (0.47, 2.07) 0.96
Feel the risk of metabolic syndrome

is low enough to warrant
the use of SGAs

0.89 (0.46, 1.74) 0.66 0.46 (0.15, 1.40) 0.07 0.35 (0.17, 0.72) < 0.001

Are comfortable performing a physical
examination on patients

1.33 (0.68, 2.63) 0.27 2.91 (0.68, 12.42) 0.06 2.86 (1.23, 6.64) 0.001

Feel patients are noncompliant
with blood work.

1.18 (0.63, 2.24) 0.50 1.05 (0.34, 3.23) 0.90 1.05 (0.52, 2.12) 0.86

Practice characteristics
Practice settingb

Private 0.92 (0.43, 1.95) 0.77 0.14 (0.02, 0.97) 0.009 0.18 (0.06, 0.53) < 0.001
Community mental health center 0.93 (0.40, 2.17) 0.82 0.60 (0.06, 6.49) 0.58 0.36 (0.11, 1.18) 0.03

More than 50% of patients have
private insurance

0.86 (0.44, 1.69) 0.57 0.24 (0.06, 0.94) 0.007 0.46 (0.22, 0.97) 0.007

Electronic health records 1.11 (0.58, 2.12) 0.68 8.55 (1.24, 58.81) 0.004 2.56 (1.17, 5.58) 0.002
Can measure vital signs, height,

and weight on site
1.32 (0.55, 3.17) 0.41 13.61 (4.12, 44.96) < 0.001 4.14 (1.72, 9.94) < 0.001

Can get blood drawn on site 1.00 (0.48, 2.08) 1.00 2.52 (0.49, 12.84) 0.14 2.43 (0.94, 6.33) 0.02
Visits per week 0.99 (0.98, 1.00) 0.12 1.00 (0.98, 1.02) 0.91 0.99 (0.98, 1.00) 0.009
Population densityc

Suburban 1.25 (0.63, 2.48) 0.40 1.05 (0.32, 3.51) 0.91 0.74 (0.34, 1.59) 0.31
Rural 0.82 (0.28, 2.40) 0.64 0.77 (0.13, 4.48) 0.70 0.49 (0.16, 1.53) 0.11

Bolding indicates p < 0.01.
aRoutinely indicates 1–3x/year or every visit.
bReference is inpatient/outpatient facility.
cReference is urban.
SGA, second generation antipsychotic.
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performing a physical examination ( p < 0.001). Respondents at

community mental health centers were most likely to agree with the

statement that patients were noncompliant with blood work

( p < 0.001). Variations by practice setting were noted for all of the

practice characteristics, including insurance type, number of pa-

tient visits/week, and urbanicity. It is of note that having EHRs

( p < 0.001) and being able to measure vital signs, height, and

weight on site ( p < 0.001) were more common at community

mental health centers and inpatient/outpatient facilities than in

private practice. Those at inpatient/outpatient facilities were more

likely to report that they could get blood drawn on site than were

those in other practice settings ( p < 0.001).

Routine SGA monitoring

Overall, 66% reported routinely monitoring patient history,

92% reported routinely monitoring height and weight, 76% reported

routinely monitoring blood pressure, 23% reported routinely moni-

toring waist circumference, 81% reported routinely monitoring

lipid and glucose levels, and 12% reported routinely performing an

ECG (Table 3). There were no statistically significant differences by

practice settings in routine monitoring for the following: Patient

history, waist circumference, fasting plasma glucose and lipid levels,

and ECG. By contrast, private practices had the lowest reported rates

for measuring height and weight ( p = 0.001) and blood pressure

( p < 0.001), while inpatient/outpatient facilities had the highest rates.

Other reported monitoring behaviors

Psychiatrists also reported other SGA monitoring practices,

such as measuring prolactin, TSH, CBC, electrolytes and BUN. At

SGA initiation, 3% reported measuring prolactin, 22% reported

measuring TSH, 14% reported performing a CBC, and 12% re-

ported measuring electrolytes and BUN. With regard to routine

monitoring, 29% monitored prolactin, 40% monitored TSH, 57%

monitored CBC, and 53% monitored electrolytes and BUN. Others

reported monitoring only if indicated based on the history or

physical examination: 57% for prolactin, 31% for TSH, 24% for

CBC, and 27% for electrolytes and BUN. There were no differ-

ences in frequency of monitoring prolactin ( p = 0.47) or electro-

lytes and BUN ( p = 0.05) by practice setting, but there were

differences in monitoring TSH ( p = 0.008) and CBC ( p = 0.003),

Table 5. Univariate Analyses of Adherence to SGA Monitoring Guidelines (‘‘Routinely’’ Monitored
a
), Part 2

Waist circumference Lipid and glucose ECG

OR (99% CI) p value OR (99% CI) p value OR (95% CI) p value

Psychiatrist characteristics
Male 1.47 (0.71, 3.06) 0.17 0.52 (0.23, 1.17) 0.04 0.65 (0.26, 1.68) 0.24
White, non-Hispanic 1.13 (0.51, 2.52) 0.70 1.35 (0.60, 3.04) 0.35 1.16 (0.40, 3.36) 0.71
Board certified in child

and adolescent psychiatry
0.72 (0.32, 1.59) 0.28 2.04 (0.90, 4.61) 0.02 0.82 (0.28, 2.43) 0.64

Years in practice 1.00 (0.97, 1.03) 0.98 0.93 (0.89, 0.96) < 0.001 0.97 (0.92, 1.01) 0.05

Psychiatrist attitudes and use of SGAs
Off-label SGA use 1.61 (0.76, 3.41) 0.10 0.99 (0.44, 2.24) 0.96 1.31 (0.48, 3.56) 0.48
Feel the risk of metabolic

syndrome is low enough
to warrant the use of SGAs

0.39 (0.16, 0.93) 0.005 0.49 (0.22, 1.07) 0.02 0.48 (0.15, 1.48) 0.09

Are comfortable performing
a physical examination
on patients

1.15 (0.55, 2.39) 0.63 2.50 (1.01, 6.17) 0.009 2.70 (1.05, 6.93) 0.007

Feel patients are noncompliant
with blood work.

0.96 (0.47, 1.97) 0.88 0.59 (0.27, 1.29) 0.08 0.87 (0.34, 2.30) 0.70

Practice characteristics
Practice settingb

Private 1.29 (0.54, 3.08) 0.46 0.46 (0.18, 1.18) 0.03 0.45 (0.15, 1.34) 0.06
Community mental health

center
1.41 (0.54, 3.69) 0.36 0.78 (0.26, 2.39) 0.57 0.62 (0.19, 1.98) 0.29

More than 50% of patients
have private insurance

1.09 (0.51, 2.30) 0.78 0.69 (0.31, 1.54) 0.23 0.51 (0.16, 1.59) 0.13

Electronic health records 0.85 (0.41, 1.76) 0.56 1.70 (0.76, 3.79) 0.09 1.24 (0.49, 3.16) 0.55
Can measure vital signs,

height, and weight on site
1.03 (0.38, 2.79) 0.95 4.69 (1.91, 11.52) < 0.001 0.82 (0.24, 2.84) 0.68

Can get blood drawn on site 0.99 (0.44, 2.25) 0.97 1.48 (0.57, 3.80) 0.29 1.17 (0.42, 3.28) 0.70
Visits per week 1.00 (0.99, 1.01) 0.69 1.00 (0.99, 1.01) 0.95 0.99 (0.98, 1.01) 0.34
Population densityc

Suburban 0.66 (0.30, 1.43) 0.17 0.57 (0.25, 1.31) 0.08 1.18 (0.46, 3.03) 0.66
Rural 0.86 (0.25, 2.89) 0.74 0.68 (0.18, 2.57) 0.45 0.25 (0.02, 3.67) 0.18

Bolding indicates p < 0.01.
aRoutinely indicates 1–3x/year or every visit.
bReference is inpatient/outpatient facility.
cReference is urban.
SGA, second generation antipsychotic; ECG, electrocardiogram.
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which were performed significantly more often by psychiatrists

working in inpatient/outpatient facilities (Fig. 1).

Models for routine SGA monitoring

Univariate analyses demonstrated which variables were associ-

ated with routinely monitoring patient history, height and weight,

blood pressure, waist circumference, lipid and glucose levels, and

ECG, and informed variable inclusion in the multivariable mod-

eling (Tables 4 and 5). It is of note that no association with practice

setting was noted for any multivariable model; rather, specific

practice characteristics were associated with outcomes as will be

described subsequently.

On multivariable modeling, no variables met our statistical

criteria for association with obtaining a patient history (Table 6).

Being able to measure vital signs, height, and weight on site

(OR = 7.9, p < 0.001) was associated with higher odds of moni-

toring height and weight.

Respondents who agreed that the risk of metabolic syndrome

was low enough to warrant SGA use had lower odds (OR = 0.4,

p = 0.001) of monitoring blood pressure than respondents who

disagreed with the statement. Being male (OR = 0.5, p = 0.02) and

being in private practice (OR = 0.3, p = 0.01) or community men-

tal health centers (OR = 0.4, p = 0.03) rather than in inpatient/

outpatient facilities also were marginally associated with lower

odds of monitoring blood pressure. Feeling comfortable perform-

ing a physical examination (OR = 2.6, p = 0.007) was associated

with higher odds of monitoring blood pressure; having an EHR

(OR = 2.2, p = 0.03) was also marginally associated with higher

odds of monitoring blood pressure.

For the multivariable model for monitoring waist circumference,

those responding that the risk of metabolic syndrome was low

enough to warrant SGA use (OR = 0.3, p < 0.001) had lower odds of

monitoring waist circumference. Males (OR = 1.9, p = 0.04) (Table

7) and those reporting off-label SGA use (OR = 1.8, p = 0.05) were

marginally more likely to monitor waist circumference.

Being board certified in child and adolescent psychiatry (OR =
3.2, p = 0.003) and being able to measure vital signs, height, and

weight on site (OR = 3.6, p = 0.005) were both associated with

higher odds of monitoring lipid and glucose levels on multivariable

modeling. In contrast, more years in practice (OR = 0.9, p < 0.001)

was associated with lower odds of monitoring lipids and glucose, as

was reporting that patients were noncompliant with blood work

(OR = 0.4, p = 0.01). Feeling comfortable performing a physical

examination (OR = 2.5, p = 0.02) was marginally associated with

higher odds of ECG monitoring.

There was no evidence of multicollinearity in any of the mul-

tivariable models (VIFs < 2).

Table 6. Multivariable Analyses of Adherence to SGA Monitoring Guidelines (‘‘Routinely’’ Monitored
a
), Part 1

Patient history Height and weight Blood pressure

OR (99% CI) p value OR (99% CI) p value OR (99% CI) p value

Psychiatrist characteristics
Male 0.32 (0.07, 1.39) 0.05 0.47 (0.21, 1.08) 0.02
White, non-Hispanic
Board certified in child

and adolescent psychiatry
Years in practice

Psychiatrist attitudes and use of SGAs
Off-label SGA use 0.57 (0.29, 1.13) 0.04 0.33 (0.09, 1.24) 0.03
Feel the risk of metabolic syndrome

is low enough to warrant
the use of SGAs

0.36 (0.16, 0.81) 0.001

Are comfortable performing
a physical examination on patients

2.61 (1.04, 6.54) 0.007

Feel patients are noncompliant
with blood work.

Practice characteristics
Practice settingb

Private 0.88 (0.40, 1.97) 0.69 0.58 (0.06, 5.50) 0.53 0.32 (0.10, 1.01) 0.01
Community mental health center 0.88 (0.36, 2.12) 0.70 0.87 (0.07, 10.49) 0.88 0.35 (0.10, 1.23) 0.03

More than 50% of patients have
private insurance

Electronic health records 4.48 (0.54, 37.46) 0.07 2.15 (0.85, 5.43) 0.03
Can measure vital signs, height,

and weight on site
7.89 (1.89, 32.97) < 0.001

Can get blood drawn on site
Visits per week
Population densityc

Suburban
Rural

Bolding indicates p < 0.01.
aRoutinely indicates 1–3x/year or every visit.
bReference is inpatient/outpatient facility.
cReference is urban.
SGA, second generation antipsychotic.
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Discussion

This article provides important insights into monitoring children

who are prescribed SGAs. With regard to components of moni-

toring, nearly all psychiatrists reported routinely monitoring height

and weight, and at least two thirds reported routinely monitoring

patient history, blood pressure, and glucose and lipid levels. On the

other hand, less than one quarter reported routinely measuring waist

circumference, and only 12% reported conducting a monitoring

ECG. Interestingly, psychiatrists commonly reported monitoring

prolactin, TSH, CBC, electrolytes and BUN.

It is of note that the AACAP’s 2011 recommendations, published

after this survey was conducted, do not include waist circumference

measurement, but do include an ECG (Gutgesell et al. 1999), citing

limited data available regarding adverse events related to the SGAs

in children (see Table 1). The CAMESA guidelines, also published

after this survey was conducted, however, do include recommen-

dations for monitoring waist circumference, prolactin, TSH, and liver

function, but not ECG (Pringsheim et al. 2011). Although some

guidelines reference waist circumference, the norms for prepubertal

children are not readily available, and their utility is not well estab-

lished (Cook et al. 2009). Further study on the utility of measuring

waist circumference, and the incorporation of waist circumferences

references into EHRs, may be warranted. Neither the AACAP nor

the CAMESA guidelines recommend routine monitoring of a CBC,

electrolytes, or BUN. Although a relationship between specific

SGA agents (e.g., risperidone), and prolactin has been described

(Findling et al. 2003; Saito et al. 2004), laboratory tests of prolactin

levels are not universally recommended in the absence of prolactin-

related side effects (Correll 2008; American Academy of Child and

Adolescent Psychiatry 2011). Ordering a CBC may reflect concerns

about neutropenia and agranulocytosis that have been associated

with the use of clozapine, but, again, these laboratory tests are not

routinely indicated. Similarly, although laboratory tests of thyroid

and electrolyte status are not routinely recommended, we found

that a significant proportion of prescribing psychiatrists were or-

dering them. Given the limited utility and associated healthcare

expenditures of routine monitoring of these parameters, reasons for

such practices deserve further study.

Although there was some indication of an association be-

tween practice setting and routinely monitoring height and

weight, blood pressure, and lipid and glucose levels based on

univariate analysis, these associations were not demonstrated

after controlling for other factors. Two main sets of variables

were associated with monitoring practices. First, several vari-

ables that reflected capacity to perform the monitoring within

the practice setting were associated with reported monitoring

practices, specifically the capacity to measure height, weight,

Table 7. Multivariable Analyses of Adherence to SGA Monitoring Guidelines (‘‘Routinely’’ Monitored
a
), Part 2

Waist circumference Lipid and glucose ECG

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Psychiatrist characteristics
Male 1.88 (0.85, 4.19) 0.04
White, non-Hispanic
Board certified in child

and adolescent psychiatry
3.15 (1.17, 8.48) 0.003

Years in practice 0.92 (0.88, 0.96) < 0.001

Psychiatrist attitudes and use of SGAs
Off-label SGA use 1.84 (0.84, 4.07) 0.05
Feel the risk of metabolic syndrome

is low enough to warrant the use
of SGAs

0.29 (0.11, 0.76) < 0.001

Are comfortable performing a physical
examination on patients

2.45 (0.93, 6.41) 0.02

Feel patients are noncompliant with
blood work.

0.41 (0.16, 1.05) 0.01

Practice characteristics
Practice settingb

Private 1.80 (0.67, 4.82) 0.13 1.07 (0.32, 3.54) 0.89 0.56 (0.18, 1.71) 0.18
Community mental health center 1.73 (0.61, 4.90) 0.18 1.47 (0.42, 5.14) 0.43 0.72 (0.22, 2.35) 0.47

More than 50% of patients have private
insurance

Electronic health records
Can measure vital signs, height,

and weight on site
3.60 (1.12, 11.59) 0.005

Can get blood drawn on site
Visits per week
Population densityc

Suburban
Rural

Bolding indicates p < 0.01.
aRoutinely indicates 1–3x/year or every visit.
bReference is inpatient/outpatient facility
cReference is urban
SGA, second generation antipsychotic; ECG, electrocardiogram.
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and blood pressure on site, and the use of an HER, were mar-

ginally associated. Second, physician attitudes about monitoring

affected their practices, including comfort level with the phys-

ical examination, the evaluation of the risk of SGAs for meta-

bolic syndrome compared with their efficacy, and perceived

patient adherence with blood draws.

This study provides some insights regarding mechanisms to

improve monitoring in pediatric SGA use. First, practice settings

should focus on assuring the capacity to conduct monitoring, in-

cluding simple, low-cost steps such as the availability of weight

scales, stadiometers, and blood pressure cuffs in offices. Decision

support can be employed in EHRs to encourage completion of

some monitoring strategies (e.g., height, weight, blood pressure)

and decrease ordering of other parameters (e.g., prolactin, CBC,

TSH, electrolytes, and BUN), unless a clinical indication or

concern is present. Ongoing continual medical education can re-

inforce the need for adverse effect monitoring of SGAs in chil-

dren; however, the guideline adherence literature continues to

document the limited effectiveness of education and training

alone (Cabana et al. 1999; Shah et al. 2014). Efforts such as the

NCQA to develop measures, may drive greater guideline adher-

ence. Quality improvement activities, such as those called for

in the maintenance of certification requirements for demonstra-

tion of practice performance improvement (American Board of

Medical Specialties 2014), could also focus on monitoring in the

office setting and on the implementation of integrated primary/

behavioral healthcare models. Interventions might include edu-

cation, telephone and/or text reminders, on-site laboratory cap-

abilities, EHR-forcing functions that do not permit prescription

refills without completing monitoring, or not authorizing refill

payment until monitoring is completed (Free et al. 2013; Baker

et al. 2014; Department of Maryland Health and Mental Hygiene

2014).

Further research could also explore barriers to monitoring or

study the impact of quality improvement initiatives. Engagement of

families in these efforts might prove fruitful. For example, the issue

regarding familial adherence to requests to return for screening

blood work could benefit from inclusion of family perspectives

about potential solutions.

Limitations

We acknowledge the study’s limitations. The low response rate

and inability to compare respondents and nonrespondents limited

generalizability. However, our response rate parallels other surveys

conducted using the AMA mailing list (Needle et al. 2012) and the

sex and age distribution from our sample were similar to that from

the American Association of Medical Colleges’ 2012 Physician

Specialty list. (American Association of Medical Colleges, 2012)

Further, research has highlighted different safety profiles across the

SGAs (Stigler et al. 2001; Schur et al. 2003; Newcomer et al. 2004;

Toren et al. 2004). However, questions about specific monitoring

practices with individual SGAs was beyond the scope of this sur-

vey. Finally, we were unable to compare reported behaviors with

actual performance, and there may be a reporting bias, indicating

that the frequencies found in this study are likely optimistic figures.

Conclusions

There appears to be inconsistent monitoring patterns of children

and adolescents taking SGAs. We identified factors related to ca-

pacity within the practice site and psychiatrist attitudes that were

associated with monitoring practices.

Clinical Significance

Given the growing number of children prescribed SGAs, and the

potential for SGA-related adverse events, additional efforts are

needed to improve monitoring for adverse effects in these children.

Interventions related to capacity within the practice site, psychia-

trist attitudes and education, and quality improvement may help to

improve inappropriately low cardiometabolic monitoring of chil-

dren prescribed SGAs (Honey et al. 2013; Morrato et al. 2010).
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