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to health program or primary care) and at least 33.3–100% 
for pharmacologic interventions (e.g. metformin). Though 
no baseline cardiometabolic abnormalities were identified, 
dyslipidemia and obesity were later found in 37 (22.7%) 
and 35 (21.5%) clients, respectively. Only 14 (8.6%) clients 
were prescribed medications for cardiometabolic abnormali-
ties by psychiatrists in the clinic. Increasing focus on physi-
cal health is needed to better this population’s long-term 
prognosis.

Keywords First episode psychosis · Metabolic 
syndrome · Clinical decision support tool · Antipsychotic

Introduction

For patients with schizophrenia spectrum disorders, antip-
sychotic medications are a cornerstone of medical care 
to reduce the positive symptoms of schizophrenia and to 
improve psychosocial functioning (Leucht et  al. 2012). 
Unfortunately, second-generation antipsychotics (SGAs) 
have been shown to cause significant weight gain and meta-
bolic abnormalities (Correll et al. 2009; De Hert et al. 2011; 
Gohlke et al. 2012). Individuals deemed at ultra-high risk 
for psychosis also have reduced rates of physical activity 
and increased rates of tobacco use compared to healthy 
controls, often resulting from social withdrawal and lack 
of resources (Carney et al. 2016; Lederman et al. 2017). 
These persistent effects increase the risk of metabolic syn-
drome, defined by the Adult Treatment Panel III (ATP-III) 
report as at least three of the following: waist circumference 
> 102 cm (> 88 cm for females); high-density lipoprotein 
cholesterol < 40 mg/dL (< 50 mg/dL for females); triglyc-
erides ≥ 150 mg/dL; blood pressure ≥ 130/≥ 85 mm Hg; and 
fasting blood glucose ≥ 110 mg/dL (National Cholesterol 

Abstract Antipsychotic medications carry an established 
lifetime risk of metabolic syndrome. This retrospective chart 
review evaluated feasibility of a metabolic monitoring clini-
cal decision support tool (CDST) for weight, lipid, blood 
glucose, and blood pressure management of 163 clients in an 
early psychosis outpatient clinic over 2 years. Each param-
eter had at least 98 (60.1%) clients with a recorded value, the 
most being documented for weight with 112 (68.7%) clients. 
CDST adherence ranged from at least 54.3–100% for non-
pharmacologic interventions (e.g. clinic counseling, referral 

Study design presented as a poster at the University Health-
System Consortium Pharmacy Council Meeting (New Orleans, 
LA, on December 5, 2015). Partial study data presented as a 
poster at the College of Psychiatric and Neurologic Pharmacists 
Annual Meeting (Colorado Springs, CO, on April 18, 2016) and 
as a platform presentation at the Great Lakes Pharmacy Resident 
Conference (West Lafayette, IN, on April 27, 2016).

At the time of writing, Dr. Bozymski was a PGY1 Pharmacy 
Practice Resident at Eskenazi Health in Indianapolis, IN.

 * Kevin M. Bozymski 
 kbozymski@mcw.edu

1 Department of Clinical Sciences, Medical College 
of Wisconsin School of Pharmacy, 8701 Watertown Plank 
Road, Milwaukee, WI 53226, USA

2 Department of Pharmacy, Eskenazi Health, 720 Eskenazi 
Avenue, Indianapolis, IN 46202, USA

3 Eskenazi Health Midtown Community Mental Health, 720 
Eskenazi Avenue, Indianapolis, IN 46202, USA

4 Department of Psychiatry, Indiana University School 
of Medicine, 355 West 16th Street, Suite 4800, Indianapolis, 
IN 46202, USA

5 Department of Pharmacy Practice, Purdue University College 
of Pharmacy, 575 Stadium Mall Drive, West Lafayette, 
IN 47907, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s10597-017-0203-y&domain=pdf


718 Community Ment Health J (2018) 54:717–724

1 3

Education Program 2002). Metabolic syndrome is a strong 
predictor of coronary heart disease and diabetes mellitus, 
disease states that are a leading cause of mortality in indi-
viduals with psychiatric disorders (Hennekens et al. 2005; 
Olfson et al. 2015).

While antipsychotic medications, diet, exercise, and 
social determinants of health (e.g. loss of employment and 
thereby a stable income source) primarily confer the risk 
of developing cardiometabolic issues, these medical prob-
lems may begin well before psychiatric treatment due to 
schizophrenia spectrum pathophysiology. Multiple studies 
have identified various metabolic abnormalities in patients 
with first-episode psychosis (FEP), with some finding pro-
inflammatory marker levels in the peripheral blood of these 
patients at similar quantities to blood levels of patients with 
a chronic schizophrenia spectrum disorder in acute exac-
erbations (Balotsev et al. 2017; Garcia-Rizo et al. 2017; 
Miller et al. 2011; Misiak et al. 2016). FEP patients have 
also been shown to develop lipid and blood glucose irregu-
larities before or in the first weeks of starting pharmaco-
logic interventions, typically in conjunction with weight gain 
(Archie et al. 2015; Horsdal et al. 2017; Jensen et al. 2017; 
O’Donoghue et al. 2014; Perez-Iglesias et al. 2007, 2009; 
Petrikis et al. 2015; Pillinger et al. 2017; Saddichha et al. 
2008). Though a causal relationship between psychiatric 
disorders and metabolic disease has not been definitively 
proven, a growing body of literature on this issue under-
scores the importance of early screening and interventions.

Existing gaps in mental health resources lead to chal-
lenges in addressing these cardiometabolic abnormalities 
early and regularly in FEP patient care. Medical literature 
suggests that a majority of psychiatrists are aware of these 
abnormalities but do not often perform necessary physical 
examinations and lab monitoring due to a desire to delegate 
to other healthcare professionals (e.g. pharmacists and nurs-
ing staff), time and equipment restraints, lack of confidence 
in managing physical health issues, or some combination 
of these factors (Cormac et al. 2004; Murray et al. 2015; 
Schneiderhan et al. 2009). While some guidelines provide 
recommendations for ongoing monitoring in patients with 
chronic schizophrenia spectrum disorders, there is no con-
sensus between them on how to approach this monitoring in 
patients with FEP (American Diabetes Association 2004; 
Buchanan et al. 2010; Cooper et al. 2016; Gothefors et al. 
2010; Lambert and Chapman 2004; Pringsheim et al. 2011; 
Woo et al. 2005).

The United States’ National Institute of Mental Health 
created the Recovery After an Initial Schizophrenia Episode 
Early Treatment Program (RAISE-ETP) research initiative 
in 2009 to improve FEP patients’ medical services and long-
term prognosis (Correll et al. 2014). To approach these goals 
in a structured manner, researchers developed and imple-
mented the NAVIGATE program in 34 clinic sites across 

21 states (Mueser et al. 2015). NAVIGATE is a coordinated 
specialty care model focused on providing patients in the 
early stages of a schizophrenia spectrum disorder with indi-
vidualized medication management, cognitive-behavioral 
therapy, family education, and employment and education 
support through a core group of team members. Physical 
health is maintained as a priority through a prescriber’s 
continuous metabolic monitoring and a clinician’s nutrition 
and exercise education modules. How these NAVIGATE 
interventions are carried out is determined by the enrolled 
clinic site. This study’s location is based upon NAVIGATE’s 
model, though it is not officially part of the NAVIGATE 
program.

The primary objective of this study was to evaluate 
the completion of such cardiometabolic interventions at a 
coordinated specialty care clinic organized similarly to the 
NAVIGATE model through a retrospective chart review of 
enrolled clients. The authors claim no known conflicts of 
interest with regards to this study.

Methods

Design

The study was conducted at the Eskenazi Health Midtown 
Community Mental Health Prevention and Recovery Center 
for Early Psychosis (PARC), a team-based community clinic 
in Indianapolis, Indiana, for individuals first diagnosed 
with a schizophrenia spectrum disorder. PARC is funded 
through a state mental health block grant by the federal 
Substance Abuse and Mental Health Services Administra-
tion (SAMHSA). While PARC closely follows the NAVI-
GATE model, it has notable differences in its structure: 
more defined roles for a clinical pharmacist, nurse, and case 
manager; more informal family involvement; and less explic-
itly focused on resilience with psychotherapy. The principal 
staff of PARC includes three attending psychiatrists, one 
psychiatric pharmacist, two registered nurses, one clinical 
psychologist, and five case managers/therapists. The study 
received ethical approval from the Indiana University Purdue 
University Indianapolis Institutional Review Board under 
an exempt review. The study enrolled subjects from a list 
of current and past clients engaged with PARC between the 
months of July 2013 and June 2015.

Subject data was collected from electronic medical record 
(EMR) systems on demographics; medications prescribed, 
specifically antipsychotics and those used to treat metabolic 
abnormalities; weight; blood pressure; hemoglobin A1c 
(HgbA1c), low-density-lipoprotein (LDL) direct or lipid 
profile; and referral status to a primary care provider or other 
healthcare services. Body mass index (BMI) was calculated 
manually when subjects had a documented height. Subjects 
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were considered to have a cardiometabolic comorbidity if 
they met diagnostic criteria for obesity per BMI threshold of 
≥ 30 kg/m2 (National Institutes of Health 1998); hyperten-
sion per systolic and diastolic blood pressure thresholds of 
≥ 140 mm Hg and ≥ 90 mm Hg, respectively (James et al. 
2014); dyslipidemia per cholesterol thresholds of LDL 
≥ 100 mg/dL, total cholesterol ≥ 200 mg/dL, HDL < 40 mg/
dL [< 50 mg/dL for females], and triglycerides ≥ 200 mg/dL 
(Jacobson et al. 2015); and diabetes per HgbA1c threshold 
of ≥ 6.5% (American Diabetes Association 2016). If sub-
jects’ psychiatric diagnosis changed during the study period, 
the most frequently documented diagnosis during the study 
period was chosen for data collection.

Subjects

Clients were included in the study if they met all of the 
following inclusion criteria according to EMR information: 
(1) at least 18 years old; (2) seen for at least one visit with a 
PARC provider between July 1, 2013, and June 30, 2015; (3) 
diagnosis of schizophrenia, schizoaffective disorder, schizo-
phreniform disorder, or psychosis not otherwise specified; 
(4) prescribed at least one antipsychotic medication; and (5) 
had lab results (i.e. weight, blood pressure, HgbA1c, LDL 
or lipid panel) provided by Eskenazi Health or from an out-
side health-system provider documented in the EMR. Clients 
prescribed a first-generation antipsychotic (FGA) were also 
included in the study due to potential cardiometabolic risks 
regardless of treatment. Clients visiting PARC during the 
study period were excluded if they were not prescribed an 
antipsychotic or did not fulfill the inclusion criteria related 
to age and diagnosis.

Clinical Decision Support Tool

To promote the holistic care of PARC clients, the clinic’s 
psychiatrists and psychiatric pharmacist created a clinical 
decision support tool (CDST) to aid clinicians in identifying 
and resolving medication side effects and cardiometabolic 
risk factors (Table 1). The CDST, known as “Fit Happens,” 
focuses on the parameters of weight, lipids, blood glucose, 
blood pressure, tobacco use, and sexual function. Under each 
of these parameters, clinicians can locate information on 
standard and intensive monitoring practices, non-pharmaco-
logic interventions, and pharmacologic treatments according 
to vital sign and lab value abnormalities. The CDST was 
implemented clinic-wide through posted flyers and edu-
cational in-services, with an expectation that all providers 
would be 100% compliant with the recommended monitor-
ing practices and interventions. This study evaluated those 
parameters targeting the metabolic health of PARC clients: 
weight, lipids, blood glucose, and blood pressure.

Statistical Analyses

Descriptive statistics were used for analysis, with medians 
and interquartile ranges reported to reflect the non-paramet-
ric nature of obtained data. Statistical analyses were per-
formed using SPSS 24.0 (SPSS, Inc., Chicago, IL).

Results

Demographics

Of the 202 PARC clients on the initial census during the 
studied date range, 163 clients met the study’s inclusion 
criteria (Table 2). The study consisted of 90 subjects with 
schizophrenia (55.2%), 45 with psychosis not otherwise 
specified (27.6%), 19 with schizophreniform disorder 
(11.7%), and 9 with schizoaffective disorder (5.5%). Most 
subjects were male and of black ethnicity, with a median age 
of 22 (20–25) years. Approximately one-third of subjects 
reported tobacco use, and 47 subjects admitted to illicit drug 
use (primarily marijuana). Nearly one-fourth of subjects also 
met diagnostic criteria for dyslipidemia or obesity at some 
point in the study, with lesser degrees of hypertension and 
diabetes mellitus; no subjects met criteria for a cardiometa-
bolic abnormality according to baseline data. Most subjects 
received SGAs that had both oral and long-acting injectable 
formulations: paliperidone (41.7%), risperidone (40.5%), 
olanzapine (33.8%), and aripiprazole (11%). Less than 7% 
of the study population used a FGA.

Because of smaller sample sizes in select genders, psychi-
atric diagnoses, and prescribed antipsychotic medications, 
further statistical analyses were performed on the whole 
study population rather than on subgroups.

CDST Feasibility

To better understand how metabolic monitoring and inter-
ventions were performed in the setting of an established 
CDST, vital sign and lab value completion was described 
as a percentage of 163 subjects (Table 3). Approximately 
two-thirds of subjects had at least one recorded weight, lipid, 
blood glucose, or blood pressure during the study period, 
with the most frequently documented parameter being 
weight (68.7%). No documentation of waist circumferences 
was found through chart review. Clinic counseling was com-
pleted with 36.8% of subjects at least once during the study, 
closely followed by primary care provider referrals (34.4%). 
PARC clinicians only made pharmacologic interventions in 
9.2% of subjects, with all but two of these cases involving 
metformin. No statin medications were initiated as allowed 
by the CDST, nor were any antihypertensive medications.
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Table 4 describes how often subjects with a vital sign 
or lab value meeting the “Trouble” or “Further Interven-
tion” criteria were appropriately treated according to CDST 
recommendations; the smaller number of subjects in the 
“Further Intervention” category reflects the lesser sever-
ity of metabolic abnormalities seen in this FEP population 
over a 2-year period. Adherence was defined as “partially 
compliant” if at least one of the indicated interventions was 
performed, whereas “full compliance” indicated completion 
of all suggested interventions. In those subjects requiring 
initial interventions, nine of ten subjects were partially com-
pliant with blood pressure management, though none were 
deemed fully compliant due to lack of hydrochlorothiazide 
use. All four subjects requiring initial interventions for lipids 
were at least partially compliant, and at least 50% of subjects 
with concerning weight (n = 71) and blood glucose (n = 35) 

values were partially or fully compliant as well. In subjects 
with severe abnormalities requiring further interventions, 
the highest likelihood of full compliance was observed for 
weight (n = 37) and blood glucose (n = 2) due to metformin 
use. Further interventions for lipids and blood pressure were 
limited by lack of indicated medication prescribing.

Discussion

This retrospective study considered cardiometabolic moni-
toring practices in an outpatient, community FEP clinic for 
2 years under the guidance of a thorough CDST. None of 
the subjects upon entry to PARC met diagnostic criteria for 
a cardiometabolic disorder, though worsening trends were 
noted over time for weight and lipids in particular; this is 

Table 1  “Fit Happens” clinical decision support tool

BMI body mass index, HgbA1c Hemoglobin A1c, HDL High-density lipoprotein
HealthyMe = Program free for all Eskenazi Health patients 18 years or older that gives tools to develop a healthier lifestyle, often with a personal 
wellness coach

Weight Lipids Blood glucose Blood pressure

Screening Weight and BMI every 
4 weeks for 3 months, then 
every 3 months

Waist circumference at base-
line, then annually

Fasting lipid panel at base-
line, after 3 months, then 
annually

HgbA1c at baseline, after
3 months, then annually

Blood pressure at baseline, 
after 3 months, then annually

Trouble BMI > 25 kg/m2 (over-
weight)

BMI > 30 kg/m2 (obese)

Total cholesterol > 200 mg/
dL and HDL < 40 mg/
dL (male) or < 50 mg/dL 
(female) (high-risk)

Total cholesterol > 240 mg/
dL (moderate-risk)

Triglycerides > 500 mg/dL 
(moderate-risk)

HgbA1c 5.7–6.4% (pre-
diabetes)

HgbA1c > 6.5% (diabetes)

Systolic blood pressure 
> 140 mm Hg or diastolic 
blood pressure > 90 mm Hg 
on two readings on separate 
days

Initial intervention Clinic counseling
Refer to dietitian or 

HealthyMe Program

Clinic counseling
Refer to dietitian or 

HealthyMe Program
Refer to primary care 

provider

Clinic counseling
Refer to dietitian or 

HealthyMe Program
Refer to primary care pro-

vider (if diabetes)

Clinic counseling
Refer to dietitian or 

HealthyMe Program
Refer to primary care provider
Hydrochlorothiazide 12.5 mg 

by mouth daily
Tracking Weight and BMI every 

4 weeks until stable or 
reduced

Fasting lipid panel every 
3 months

HgbA1c every 3 months Blood pressure every week 
until stable, then every 
3 months

Further intervention If BMI > 30 kg/m2 (male) or 
> 27 kg/m2 (female):

metformin ER up to 2 g by 
mouth daily

consider change in antipsy-
chotic

If high-risk or if moderate-
risk with other risk factors:

pravastatin 40 mg by mouth 
at bedtime

consider change in antipsy-
chotic

refer to primary care pro-
vider

If HgbA1c > 7%:
metformin ER up to 2 g by 

mouth daily
consider change in antipsy-

chotic

Further adjustments should 
be referred to primary care 
provider

Follow-up Serum creatinine at baseline, 
then annually if on met-
formin

Serum creatinine, creatine 
kinase, and liver function 
tests if on statin

Primary care provider 
should follow statin

Serum creatinine at base-
line, then annually if on 
metformin

Primary care provider 
should follow if diabetes

Basic metabolic panel at 
baseline, after 1 week, then 
annually

Primary care provider should 
follow if hypertension
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comparable to baseline data from the Tolerability and Effi-
cacy of Antipsychotics (TEA) trial, which included subjects 
aged 12–17 years with FEP (Jensen et al. 2017). A larger 
proportion of individual clinic visit documentation was com-
prised of weight and blood pressure (36.3–41%) than lipids 

and blood glucose (8.6–9.2%). The former range is bolstered 
by nursing staff documentation of weight and blood pressure 
values prior to each administration of a long-acting inject-
able antipsychotic, thereby exceeding CDST requirements. 
The latter range is hampered by a lack of point-of-care lab 
devices in PARC, meaning that clients must travel to a dif-
ferent area of the hospital for lipids and blood glucose tests 
to be drawn.

This study also assessed CDST adherence according to 
recommended interventions. Most subjects with later BMI 
values classified as “overweight” or “obese” were managed 
appropriately, paralleling the percentage of subjects that 
received clinic counseling (36.8%). Blood pressure, lipids, 
and blood glucose abnormality management were also 
fairly CDST-compliant, though few subjects were started 
or adjusted on a pharmacotherapy: 11 (6.7%) subjects with 
a medication for diabetes mellitus, 2 (1.2%) subjects with a 
medication for dyslipidemia, and no subjects with an antihy-
pertensive. Such low medication prescribing, particularly of 
hydrochlorothiazide and pravastatin as the CDST allowed, is 
likely a reflection of PARC clinicians’ preferences for con-
necting their clients with a primary care provider instead 
(34.4%). While this study’s medication use data is compa-
rable to RAISE-ETP treatment data, it still demonstrates an 
area for improvement in PARC’s cardiometabolic care (Cor-
rell et al. 2014).

Previous studies have also evaluated the frequency 
of cardiometabolic monitoring in FEP services. Crabb 
et al. (2009) carried out a retrospective case note audit of 

Table 2  Demographics

a Includes subjects who received the oral or long-acting injectable for-
mulations

Median (IQR) age, year 22 (20–25)
Female, no. (%) 22 (13.5)
Race/ethnicity, no. (%)
 Black/African-American 111 (68.1%)
 White/Caucasian 41 (25.2%)
 Hispanic/Latino 7 (4.3%)
 Other 4 (2.4%)

Diagnosis, no. (%)
 Schizophrenia 90 (55.2%)
 Psychosis, not otherwise specified 45 (27.6%)
 Schizophreniform disorder 19 (11.7%)
 Schizoaffective disorder 9 (5.5%)

Reported social history, no. (%)
 Tobacco 56 (34.4%)
 Illicit drugs 47 (28.8%)
 Alcohol 20 (12.3%)

Comorbidities, no. (%)
 Dyslipidemia 37 (22.7%)
 Obesity 35 (21.5%)
 Hypertension 15 (9.2%)
 Diabetes mellitus 4 (2.4%)

Antipsychotic use, no. (%)
 Paliperidonea 68 (41.7%)
 Risperidonea 66 (40.5%)
 Olanzapinea 55 (33.8%)
 Aripiprazolea 18 (11%)
 Lurasidone 15 (9.2%)
 Haloperidola 10 (6.1%)
 Quetiapine 10 (6.1%)
 Clozapine 4 (2.4%)
 Ziprasidone 3 (1.8%)
 Fluphenazinea 1 (0.6%)

Median (IQR) vital signs at baseline
 Weight, kg 75 (62–85.3)
 Body mass index (BMI), kg/m2 24 (21.6–27.9)
 Systolic blood pressure, mm Hg 120 (110–130)
 Diastolic blood pressure, mm Hg 80 (68–82)

Median (IQR) lab values at baseline
 Hemoglobin A1c (HgbA1c), % 5.4 (5.3–5.6)
 Low-density lipoprotein (LDL), mg/dL 81 (50–95)
 Total cholesterol (TC), mg/dL 148.5 (124.5–164.3)
 Triglycerides (TG), mg/dL 62 (44.8–96.5)
 High-density lipoprotein (HDL), mg/dL 48 (41–60)

Table 3  Clinical decision support tool usage from July 2013 through 
June 2015

a Both subjects’ metformin started within the clinic
b Interventions involved fish oil products
c Subject’s fish oil started outside of clinic

Subjects (n = 163)

Screening and tracking, no. (%)
 Weight 112 (68.7%)
 Blood pressure 98 (60.1%)
 Lipids 107 (65.6%)
 Blood glucose 107 (65.6%)

Initial and further interventions, no. (%)
 Clinic counseling 60 (36.8%)
 Refer to primary care provider 56 (34.4%)
 Refer to dietitian or health program 29 (17.8%)
 Start diabetes mellitus medication 13 (8.0%)
 Adjust diabetes mellitus medication 2 (1.2%)a

 Start dyslipidemia  medicationb 1 (0.6%)
 Adjust dyslipidemia  medicationb 1 (0.6%)c

 Start hypertension medication 0
 Adjust hypertension medication 0
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metabolic monitoring for 90 patients in an outpatient Scot-
tish early psychosis intervention service; investigators found 
low initial screening rates for BMI (27%), fasting lipid pro-
file (28%), fasting blood glucose (56%), and blood pressure 
(64%). Thompson et al. (2011) analyzed how providing local 
guidelines, educational seminars, paper monitoring sheets 
in patient files, and clinical assessment equipment would 
impact monitoring rates of 86 patients within an Austral-
ian youth mental health service spanning inpatient and out-
patient settings. While baseline screening rates for weight, 
lipids, blood pressure, and blood glucose ranged from 74.4 
to 84.9%, the 6-month post-intervention range decreased to 
24.4% (blood glucose) to 41.6% (blood pressure). A study of 
United States community mental health centers also found 
most children on antipsychotics were still not receiving 
adequate cardiometabolic monitoring for lipids (31–33.1%) 
and blood pressure (49%) after a 3-year quality improvement 
program (Cotes et al. 2017). Finally, Carney et al. (2015) 
recently reiterated poor monitoring concerns in a retrospec-
tive review of 40 ultra-high risk patients seen by a United 
Kingdom early psychosis detection and intervention service, 
as no individual metabolic parameter was documented in 
more than 3 (7.5%) subjects. The percentage of subjects 
that received minimum screening and tracking of individual 
parameters of the “Fit Happens” CDST ranged from 60.1 to 
68.7%, which is better than or comparable to rates observed 
in these prior studies.

Although this study adds insightful findings to the FEP 
literature, it is not without some limitations. The study 
was retrospective and without comparator groups, mak-
ing it difficult to discern targets for correlation statistics. 
This study also occurred at one site, which decreases its 
external validity. Data collection was complicated by the 
health-system not having a single, unified EMR system, 

necessitating the synthesis of data from multiple sources. 
PARC’s primary EMR system did not have search func-
tionality, making it difficult for investigators to discern 
CDST adherence according to recommended screening 
and tracking frequencies. The primary EMR system also 
did not have the capability to automate CDST interven-
tions (i.e. alerting to perform physical assessments, order-
ing lab tests, prescribing medications for cardiometabolic 
abnormalities, initiating necessary referrals) due to soft-
ware limitations. Having lab tests performed outside of the 
clinic added the possibility of client non-adherence despite 
a provider’s metabolic monitoring recommendations, a 
potential confounder that was unable to be accounted for 
in reported monitoring rates. Because the CDST had not 
been updated since its creation in 2009, it also may not 
have most accurately reflected prescriber intervention pref-
erences (e.g. primary care provider referrals over direct 
pharmacotherapy initiations) and commonly performed 
clinic measurements (e.g. weight and BMI over waist cir-
cumference) during the study period.

It should be noted that this study only evaluated feasibil-
ity of an ongoing CDST, as data on monitoring practices at 
PARC prior to implementation of the “Fit Happens” CDST 
was not obtained. Limitations in data collection also pre-
vent conclusions about the CDST’s effectiveness, with only 
baseline vital signs and lab values reported. Both are impor-
tant areas for future research if practitioners are to better 
understand the clinical impact of such a tool on patients 
with FEP. Nonetheless, the minimum monitoring rates for 
this particular CDST are encouraging when compared to 
rates for similar FEP interventions, as well as to estimated 
rates up to 28.5% for lipids and 50% for blood glucose in 
pediatric Medicaid recipients using antipsychotics (Edelsohn 
et al. 2015; Morrato et al. 2010).

Table 4  Provider adherence 
to the clinical decision support 
tool

a Defined as completing at least one of the interventions indicated for the monitoring parameter
b Defined as completing all of the interventions indicated for the monitoring parameter
c Only includes subjects who met a “Trouble” criteria
d Only includes subjects who met a “Further Intervention” criteria
e Not applicable

No compliance Partial  compliancea Full  complianceb

Initial intervention, no. (%)c

 Weight (n = 71) 30 (42.3%) 14 (19.7%) 27 (38%)
 Blood pressure (n = 10) 1 (10%) 9 (90%) 0
 Lipids (n = 4) 0 3 (75.0%) 1 (25%)
 Blood glucose (n = 35) 16 (45.7%) 4 (11.4%) 15 (42.9%)

Further intervention, no. (%)d

 Weight (n = 37) 0 25 (67.6%) 12 (32.4%)
 Blood pressure (n = 0) –e –e –e

 Lipids (n = 3) 2 (66.7%) 1 (33.3%) 0
 Blood glucose (n = 2) 0 0 2 (100%)
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Conclusion

This retrospective study demonstrates that while a regi-
mented CDST is feasible in a FEP clinic, additional qual-
ity improvement measures are needed for stronger provider 
adherence to evidence-based metabolic screening and inter-
vention guidelines. Periodic reviews of such a CDST by all 
clinic staff can help ensure that included parameter guide-
lines remain relevant and appropriate, just as integrating pri-
mary care with mental health services can make completing 
parameter recommendations more realistic.
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