Prevalence and Predictors of Lipid and Glucose
Monitoring in Commercially Insured Patients Treated
With Second-Generation Antipsychotic Agents

Dan W. Haupt, M.D.

Lisa C. Rosenblatt, M.D.
Edward Kim, M.D., M.B.A.
Ross A. Baker, Ph.D., M.B.A.
Richard Whitehead, B.S.

John W. Newcomer, M.D.

Objective: The authors sought to quan-
tify plasma lipid and glucose testing rates
in patients receiving second-generation
antipsychotics before and after guidelines
recommending testing were issued in
February 2004 by the American Diabetes
Association (ADA).

Method: In this retrospective cohort
analysis using data from a large managed
care database (PharMetrics, 2000-2006),
patients under age 65 on second-genera-
tion antipsychotics were identified and
followed from 40 days before to 130 days
after the antipsychotic prescription was
written. Baseline and 12-week (£40 days)
lipid and glucose testing rates were deter-
mined for pre- and postguideline cohorts.
Logistic regression analyses determined
predictors of baseline and 12-week lipid
and glucose testing while controlling for
covariates.

Results: A total of 5,787 preguideline pa-
tients and 17,832 postguideline patients
were identified. Baseline lipid testing

rates were 8.4% for the preguideline co-
hort and 10.5% for the postguideline co-
hort, and the 12-week testing rates were
6.8% and 9.0%, respectively. Baseline glu-
cose testing rates were 17.3% for the
preguideline cohort and 21.8% for the
postguideline cohort, and the 12-week
testing rates were 14.1% and 17.9%, re-
spectively. All four comparisons were sta-
tistically significant. Baseline and 12-week
testing rates for lipids and glucose in chil-
dren were the lowest of all age groups.

Conclusions: Despite statistically signifi-
cant improvements after the ADA guide-
lines were issued, monitoring for plasma
lipids and glucose in this population re-
mains low. Clinicians and administrators
responsible for the health of at-risk popu-
lations should implement new ap-
proaches for effective monitoring of ma-
jor modifiable risk factors for medical
morbidity and mortality in patients taking
second-generation antipsychotics.

(Am ] Psychiatry 2009; 166:345-353)

Individuals with psychiatric disorders have a higher rate
of premature mortality related to medical conditions, in-
cluding cardiovascular disease and diabetes mellitus, with
coronary heart disease as the leading cause of death (1, 2).
The increased risk of mortality related to coronary heart
disease can be explained in part by undermonitoring and
undertreatment of risk factors in patients with psychiatric
disorders compared with the general population (3-5). In
individuals with severe mental illness, primary and sec-
ondary cardiovascular disease prevention efforts are less
likely to be undertaken (4), and there is an overall reduced
frequency of standard health care checks and treatment
for physical health problems (6). Standard risk-reduction
approaches include screening for key modifiable risk fac-
tors, including smoking, hypertension, hyperlipidemia,
and hyperglycemia. The American Diabetes Association
(ADA) Cardiometabolic Risk Initiative underscores the in-
crease in risk for both cardiovascular disease and diabetes
that can occur in relation to increases in the prevalence of
these risk factors (7).
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The third report of the National Cholesterol Education
Program Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel III), sponsored by the National Heart,
Lung, and Blood Institute, describes screening procedures
in the general population as well as in high-risk groups (8).
These include specific screening of plasma lipids and glu-
cose, with the frequency of screening largely determined
by the level of risk or in relation to interventions.

While various disease, lifestyle, and health care delivery
issues can affect cardiometabolic risk in this population,
there is substantial evidence that antipsychotic treatment
can influence risk through effects on body weight as well
as on lipid and glucose metabolism (3, 9-15). In address-
ing this topic in early 2004, a consensus development
conference convened by four key organizations—ADA,
APA, the American Association of Clinical Endocrinolo-
gists, and the North American Association for the Study of
Obesity—recommended that all patients receiving sec-
ond-generation antipsychotics, regardless of diagnosis,
“should receive appropriate baseline screening and ongo-
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TABLE 1. Baseline Characteristics of Pre- and Post-Guideline Cohorts

Variable Preguideline Cohort (N=5,787) Postguideline Cohort (N=17,832)
Mean SD Mean SD
Age (years) 45.0 24.8 43.1 249
N % N %

Gender

Male 2,736 47 8,344 47

Female 3,051 53 9,488 53
Provider specialty

Psychiatrist 2,472 43 6,625 37

Nonpsychiatrist 3,315 57 11,207 63
Year of study entry

2000 179 3

2001 890 15

2002 1,611 28

2003 3,107 54

2004 6,447 36

2005 7,426 42

2006 3,959 22
Index antipsychotic

Aripiprazole 174 3 2,330 13

Olanzapine 1,901 33 2,891 16

Quetiapine 1,457 25 6,612 37

Risperidone 2,064 36 5,148 29

Ziprasidone 191 3 851 5
Baseline diabetes 428 7 1,570 9
Baseline hyperlipidemia 1,035 18 3,827 21
Baseline psychiatric diagnosis

Schizophrenia 222 4 461 3

Bipolar disorder 965 17 3,429 19

Depression/depression not otherwise specified 1,484 26 4,453 25

None of the above 3,116 54 9,489 53

ing monitoring” (9). The conference report specifically
recommended that fasting lipids and glucose be assessed
at baseline and after 12 weeks of treatment. Around the
same time, antipsychotic manufacturers and the U.S.
Food and Drug Administration (FDA) agreed on addi-
tional warnings regarding the risk of hyperglycemia dur-
ing treatment with second-generation antipsychotics, in-
cluding a recommendation for regular or periodic
monitoring for symptoms and, in at-risk patients, testing
(16). Thus, it is now considered essential that all patients
who receive second-generation antipsychotics be moni-
tored for metabolic side effects and managed appropri-
ately to minimize their cardiometabolic risk. Metabolic
monitoring is even more important in light of the growing
use of antipsychotics, both for recently approved indica-
tions for aripiprazole and risperidone in the treatment of
adolescent schizophrenia and bipolar disorder and in fre-
quent off-label uses (17). Furthermore, the average age of
antipsychotic users is declining as a result of the increas-
ing use of second-generation antipsychotics in younger
populations (17).

Evidence regarding the use of the screening of lipids and
glucose in patients treated with second-generation anti-
psychotics as recommended in Adult Treatment Panel III,
either annually or in conjunction with the prescription of
these agents, as recommended by the ADA and FDA, has
not been encouraging. Recently, Morrato et al. (5) con-
ducted a retrospective multistate Medicaid cohort study
evaluating testing rates from 1998 to 2003. They observed
thatlipid and glucose testing was underutilized in patients
346
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receiving second-generation antipsychotics prior to the
ADA guidelines. On average, less than 20% of individuals
starting therapy with a second-generation antipsychotic
received baseline glucose testing, and less than 10% re-
ceived lipid testing. Initial prescription of an antipsychotic
was associated with only a 2%-3% increase in lipid testing
and a 7%-11% increase in glucose testing. Patients below
age 20 were less likely to receive testing. While these re-
sults indicate low rates of lipid and glucose testing in ac-
cordance with the recommendations from Adult Treat-
ment Panel I1I, FDA, and ADA, the question remains as to
whether the low rates of monitoring are limited to the
Medicaid sector or are similarly low in managed care pop-
ulations. There may be reason to believe that the Medicaid
sector is less effectively monitored for various medical
conditions in comparison with managed care populations
(18). Using a large national managed care database, we
conducted a retrospective study of managed care patients
receiving second-generation antipsychotics to quantify
lipid and glucose testing in relation to antipsychotic treat-
ment, before and after the ADA guidelines were issued.

Method

Study Design

This was a longitudinal retrospective cohort study using data
for 2000-2006 from the PharMetrics Database, a large national in-
surance claims database providing integrated insurance claims
data from more than 70 different managed care organizations.
The database includes information on inpatient, outpatient, and
pharmacy claims.
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Study Population

The study population included patients with a prescription
claim for a second-generation antipsychotic (aripiprazole, olan-
zapine, quetiapine, risperidone, or ziprasidone) who had been
continuously enrolled in a commercial health plan for at least 6
months before and 4 months after the index prescription date.
Patients enrolled in other health plan types (Medicaid, Medicare,
self-insured, and other) were excluded in order to reduce demo-
graphic variability. For inclusion in the study, patients had to be
under 65 years of age, not to have received previous drug therapy
with a second-generation antipsychotic for a least 6 months prior
to the index date, and to have received continuous treatment (less
than a 45-day gap between prescriptions) with a second-genera-
tion antipsychotic (not necessarily the index agent) for at least 4
months after the index date. Two cohorts were defined for com-
parison: the preguideline cohort, which comprised patients with
an index prescription date between July 1, 2000, and September
30, 2003, and the postguideline cohort, comprising patients with
index prescription date between March 1, 2004, and November
30, 2006. Although the ADA consensus statement was published
in February 2004, we defined the end of the preguideline period
as September 30, 2003, to allow for a 12-week follow-up period
free of influence from the guidelines. We defined the postguide-
line period as beginning in the first full month after publication of
the guidelines.

Identification of Lipid and Glucose Testing

All lipid and glucose testing procedures were identified using
the codes from Current Procedural Terminology, 4th Revision
(CPT). Glucose testing was identified by codes for a comprehen-
sive metabolic panel (80050, 80053, and 80054), glucose test
(82947, 82948, 82950, 82951, 81000, 81002, 81005, and 81099), gly-
cated hemoglobin (A1C) testing (83036), or home glucose-moni-
toring device (82962). Lipid testing was defined as the presence of
a lipid panel (CPT code 80061) or individual tests (CPT codes
83721, 83715, 83716, or [83718 and 82465 and 84478)).

The ADA recommends lipid and glucose testing at initiation of
treatment with a second-generation antipsychotic and again 12
weeks later (9). The rates of lipid and glucose monitoring at the
beginning of treatment (baseline) were calculated as the propor-
tion of patients starting medication who had at least one medical
claim for a lipid or glucose test, respectively, during the period 40
days before or after the index prescription claim date. This pro-
vides a “window” into testing on or around initiation of the sec-
ond-generation antipsychotic to allow for the imprecision of tim-
ing in claims data. The rates of lipid and glucose monitoring at 12-
week follow-up were calculated as the proportion of patients who
had at least one medical claim for a lipid or glucose test, respec-
tively, within 84+40 days of the index prescription claim date.

Statistical Analysis

All analyses were performed using SAS, version 9.1 (SAS Insti-
tute, Cary, N.C.). Descriptive statistics were calculated for demo-
graphic variables of the pre- and postguideline cohorts. Testing
rates were compared across cohorts using unadjusted analyses.
Chi-square tests were used to compare categorical variables, and
t tests to compare continuous variables. Analyses included com-
parison of baseline characteristics between cohorts as well as
rates of lipid and glucose monitoring at baseline and week 12.

Univariate analysis was conducted on rates of lipid and glucose
monitoring during treatment in the pre- and postguideline co-
horts. Lipid and glucose monitoring rates were also stratified by
age for both cohorts. For the characterization and comparison of
patients in the preguideline versus postguideline cohorts, unad-
justed analyses were conducted using chi-square tests for cate-
gorical variables and t tests for continuous variables. Analyses in-
cluded comparison of baseline characteristics, rate of lipid
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FIGURE 1. Cohort Comparison of Lipid and Glucose Testing
Rates in Patients Receiving Second-Generation Antipsy-
chotic Medication at Baseline and Week 122
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a All four group comparisons significant at p<0.001.

monitoring at baseline and at 12 weeks, and rate of glucose mon-
itoring at baseline and at 12 weeks.

Multivariate logistic regression was performed to determine
predictors of glucose and lipid monitoring at baseline and at
week 12 after controlling for the following covariates: age; sex;
psychiatric diagnosis (bipolar disorder, schizophrenia, depres-
sion/depression not otherwise specified, or none); number of
prior primary care visits (<1 or >1 office visits to a designated pri-
mary care provider [internal medicine, family medicine, general
practitioner, pediatrician, etc.] in the 180 days before the index
date); baseline (within 180 days before the index date) metabolic
comorbidity (diabetes, obesity, or dyslipidemia identified using
ICD-9 diagnosis codes or a prescription for diabetes, lipid, or
weight-control medication identified using National Drug
Codes); index antipsychotic agent; calendar year; provider spe-
cialty; and monitoring at baseline (for week 12 models). For age,
the 55-64 age category was chosen as the referent because de-
scriptive analyses indicated that patients in this group had the
highest rates of monitoring. For index antipsychotic agent, olan-
zapine was chosen as the referent because it is the drug with the
most evidence for metabolic effects to date, suggesting that it may
be associated with the highest monitoring rates.

Results

A total of 27,623 patients in the database were identified
as having a prescription for a second-generation antipsy-
chotic. Of these, 4,004 patients were excluded (1,148 in the
preguideline cohort and 2,856 in the postguideline cohort)
because they were not enrolled in commercial health
plans, which left 23,619 patients for analysis (5,787 in the
preguideline cohort and 17,832 in the postguideline co-
hort). Baseline demographic characteristics (Table 1) were
similar between cohorts, with the exception of the index
second-generation antipsychotic, which showed variation
between cohorts, most likely reflecting changes due to the
more recent introduction of aripiprazole and ziprasidone.

Metabolic Testing Rates (Univariate Analysis)

Overall, only a low percentage of patients had any lipid
or glucose testing at baseline or at 12 weeks during treat-
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FIGURE 2. Metabolic Monitoring Rate by Calendar Year, Before and After Guidelines Were Issued?
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aThe American Diabetes Association guidelines were issued in February 2004.

ment with the index second-generation antipsychotic
(Figure 1). The rates of lipid and glucose testing showed
low, statistically significant increases in the postguideline
cohort compared with the preguideline cohort at both
baseline and week 12 (all p values <0.001). Overall rates of
metabolic monitoring by calendar year are shown in Fig-
ure 2. Glucose monitoring rates were higher than lipid
monitoring rates, baseline monitoring rates were higher
than week 12 rates, and there was a small increase in the
proportion of patients who were monitored for metabolic
effects in the post- versus preguideline periods.

Stratification of lipid and glucose testing rates by age
showed that older patients were more frequently tested for
metabolic effects (Figure 3), in both the pre- and post-
guideline periods. Stratification of lipid and glucose test-
ing rates by specific antipsychotic agent showed some dif-
ferences in monitoring rates among the different agents
(Figure 4). The introduction of the guidelines does not ap-
pear to have had a great effect on the variability of moni-
toring among second-generation antipsychotics in this
crude analysis.

Predictors of Metabolic Testing (Multivariate
Analysis)

Table 2 summarizes the factors associated with lipid and
glucose monitoring at baseline and week 12, in both the
pre- and postguideline cohorts. This analysis confirmed
that age was a significant factor in metabolic monitoring,
in both the pre- and postguideline periods for both lipid
and glucose monitoring. Up to age 34, increasing age con-
sistently increased the likelihood oflipid or glucose testing
at baseline and week 12, before and after the guidelines
were issued. Gender had no impact on lipid testing, but
males were significantly less likely than females to receive
glucose testing, in the pre- and postguideline periods, at
baseline and week 12.
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Other factors influencing monitoring rates included
number of primary care provider visits, preexisting meta-
bolic disorders, and calendar year. Number of primary
care provider visits prior to the index prescription gener-
ally had a significant impact on the likelihood of metabolic
monitoring; patients with more than one visit to their pri-
mary care provider were consistently more likely to re-
ceive lipid and glucose monitoring than those with one or
no visits, in both pre- and postguideline periods, with the
exception of preguideline week 12 lipid testing. The pres-
ence of preexisting metabolic disorders generally in-
creased the likelihood of lipid or glucose monitoring. Pre-
existing diabetes was associated with a significantly
greater likelihood of lipid and glucose monitoring at all
times, with the exception of preguideline baseline lipid
testing. Pre- and postguideline values were similar. Preex-
isting dyslipidemia was associated with a significantly
greater likelihood of lipid and glucose monitoring at all
times, with the exception of glucose testing at week 12 in
the preguideline period. Increasing calendar year was a
significant predictor of glucose monitoring at both base-
line and week 12 in the preguideline period and at base-
line in the postguideline period. Calendar year was associ-
ated with lipid monitoring only at baseline in both the pre-
and postguideline periods.

The specific antipsychotic agent prescribed showed no
consistent effect on the likelihood of monitoring. Post-
guideline baseline lipid testing was significantly more
likely in patients receiving olanzapine than in those re-
ceiving quetiapine or risperidone, and postguideline
baseline glucose testing was significantly more likely in
patients receiving olanzapine than in those receiving ari-
piprazole, quetiapine, risperidone, or ziprasidone. In the
preguideline period, week 12 glucose testing was signifi-
cantly more likely in patients receiving olanzapine than in
those receiving risperidone but significantly less likely in
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FIGURE 3. Cohort Comparisons of Lipid and Glucose Testing Rates, by Age Category, at Baseline and Week 12
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those receiving olanzapine than in those receiving ari-
piprazole. The type of health care provider was generally
not a predictor of metabolic monitoring in the pre- or
postguideline period. Diagnosis was not predictive of
monitoring rates.

Discussion

The results of this analysis of more than 23,000 managed
care patients receiving antipsychotic treatment indicate
that monitoring of plasma lipids and glucose at treatment
initiation or at the recommended interval of 12 weeks after
initiation has been relatively uncommon, both before and
after the ADA and FDA issued recommendations for moni-
toring this patient population. These results are in line with
a survey (19) showing that less than 30% of psychiatrists
measured lipid or glucose levels in most patients prior to
initiating treatment with a second-generation antipsy-
chotic. Our results also extend a previous report (5) of low
monitoring rates in a multistate Medicaid sample prior to
2004, in which a similar pattern of low screening and mon-
itoring was observed in an insured managed care popula-
tion both before and several years after the ADA and FDA
recommendations were issued. While rates of lipid and
glucose monitoring did tend to increase over the period
covered in this analysis, and there was a statistically signif-
icant increase in rates from the pre- to the postguideline
period, no major increase in monitoring rates was seen in
proximity to the period during which the FDA and ADA
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recommendations were issued, and the rates of lipid and
glucose monitoring overall remained low; by 2006, just
over 10% of patients received lipid monitoring and just
over 20% of patients received glucose monitoring. Given
the leading role of premature coronary heart disease in the
overall mortality of patients commonly treated with anti-
psychotic medications, the low rates of monitoring indi-
cate a missed opportunity for appropriate prevention-re-
lated screening and intervention (4).

The results also indicate that patients who had more
than one primary care provider visit had higher rates of
monitoring, which suggests the importance of designating
a clinician to focus on general medical health. It cannot be
determined from this study whether this effect was related
to patients with recognized diabetes or dyslipidemia re-
ceiving multiple primary care provider visits for required
lipid and glucose monitoring, or whether the same benefi-
cial effect could accrue from more than one visit with a
psychiatric clinician similarly focused on general health
concerns in addition to psychiatric treatment. The obser-
vation that older patients tended to have higher levels of
lipid and glucose monitoring may similarly reflect the
greater likelihood that older patients will encounter clini-
cians who are appropriately focused on screening for
common general health conditions. Older patients may
have had higher levels of monitoring as a result of a prior
ADA recommendation that low-risk individuals undergo
diabetes screening every 3 years beginning at age 45, with
earlier and more screening recommended for those with
349
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FIGURE 4. Cohort Comparisons of Lipid and Glucose Testing Rates, by Index Second-Generation Antipsychotic Treatment,
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elevated risk (20). Higher levels of monitoring related to
age have also been observed in the general population
(21). Despite evidence that children and adolescents are at
increasing risk of type 2 diabetes (22, 23) and are increas-
ingly being treated with antipsychotics (23-27), the results
of this study indicate that younger patients were the least
likely to be screened and monitored, both before and after
the ADA and FDA recommendations were issued. This is
of particular concern because children and adolescents
have been reported to be more susceptible to the weight
gain and metabolic adverse effects associated with anti-
psychotic treatment (28).

In general, monitoring rates at or around week 12 were
lower than rates at initiation of treatment. This may reflect
clinicians screening for baseline risk but not following up
with monitoring after treatment has been initiated. This
pattern is concerning, because data from published reports
and the FDA Medwatch drug surveillance system suggest
that a high proportion of new-onset diabetes cases occur
within 6 months of initiation of antipsychotic therapy (29—
32). Moreover, an analysis of data from the Veterans Health
Administration has shown that the elevated risk of diabetes
in patients with schizophrenia taking second-generation
antipsychotics is higher in younger age groups (33). There
350
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Week 12
Agent

was no consistent effect of individual antipsychotic medi-
cation choice on the overall pattern of monitoring rates.
While this result is consistent with the ADA and FDA guide-
lines, which did not recommend preferential monitoring
based on the specific antipsychotic prescribed, this obser-
vation may have more to do with a floor effect than with ad-
herence to ADA or FDA recommendations.

The main advantage of using the large PharMetrics
claims database to analyze physician behavior over the
course of several years is the large patient population
available for analysis, which increases the generalizability
of the findings. However, the results of this study are sub-
ject to anumber of limitations. For one thing, as this was a
retrospective database analysis, data were limited to those
recorded in the database. Thus, information on a number
of important clinical parameters that may influence
further monitoring—such as weight, diet, family history,
and prior treatment history and laboratory values—was
unavailable and could not be controlled for in the analy-
ses. In addition, the sample was not evenly distributed
through the study period, and we cannot be certain that
the same patients were represented in the database at
each time point. Furthermore, in this study we evaluated
metabolic monitoring per se and did not investigate how

Am | Psychiatry 166:3, March 2009
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TABLE 2. Factors Associated With Lipid and Glucose Testing Rates in Patients Receiving Second-Generation Antipsychotics
at Baseline and Week 12, Before and After Guidelines Were Issued

Likelihood of Testing

Baseline Week 12
Before Guidelines After Guidelines Before Guidelines After Guidelines
0dds 0Odds Odds 0dds
Factor Ratio 95% Cl Ratio 95% Cl Ratio 95% Cl Ratio 95% Cl
Lipids testing
Age (vs. 55-64 years)
0-11 years 0.16 0.08-0.34***  0.37 0.28-0.49***  0.13 0.05-0.38***  0.35 0.25-0.48%**
12-17 years 0.29 0.18-0.48%** 0.45 0.36-0.56%** 0.32 0.18-0.56%** 0.43 0.34-0.56%**
18-34 years 0.68 0.48-0.96* 0.58 0.48-0.70%**  0.42 0.27-0.66***  0.66 0.54-0.80%**
35-44 years 0.76 0.56-1.03 0.96 0.81-1.12 0.72 0.51-1.02 0.83 0.70-0.99*
45-54 years 0.92 0.70-1.20 1.01 0.87-1.16 1.22 0.91-1.62 0.96 0.83-1.12
Sex (females vs. males) 1.00 0.82-1.22 1.01 0.91-1.12 1.06 0.84-1.32 1.02 0.91-1.14
Number of primary care 1.28 1.04-1.58* 1.14 1.03-1.27% 1.19 0.94-1.50 1.21 1.08-1.35%*
provider visits (>1 vs. <1)
Baseline lipids monitored — — — — 1.25 0.93-1.67 1.55 1.35-1.78%**
Index antipsychotic
(vs. olanzapine)
Aripiprazole 1.20 0.70-2.04 0.91 0.75-1.09 1.60 0.92-2.79 0.86 0.71-1.06
Quetiapine 0.73 0.57-0.95* 0.82 0.71-0.95%* 1.15 0.88-1.50 0.86 0.74-1.00
Risperidone 0.93 0.73-1.18 0.79 0.67-0.92** 0.75 0.56-1.00 0.89 0.75-1.05
Ziprasidone 0.82 0.47-1.43 1.09 0.87-1.38 1.21 0.68-2.13 0.77 0.59-1.01
Provider type (psychiatrists vs. 1.27 1.02-1.57% 0.93 0.83-1.04 1.04 0.82-1.33 1.19 1.06-1.33**
nonpsychiatrists)
Diagnosis (vs. schizophrenia)
Bipolar disorder 0.76 0.46-1.25 1.10 0.79-1.52 1.05 0.63-1.75 1.00 0.76-1.32
Depression 0.91 0.56-1.46 1.06 0.77-1.46 1.01 0.61-1.66 0.84 0.64-1.11
No mental disorder 0.88 0.55-1.41 1.06 0.77-1.45 0.87 0.53-1.43 0.81 0.61-1.06
Preexisting metabolic disorder
Diabetes 1.31 0.97-1.77 1.32 1.13-1.54%** 1.66 1.22-2.24%* 1.47 1.26-1.72%%*
Dyslipidemia 3.82 3.07-4.76%** 3.25 2.89-3.66*** 3.59 2.80-4.59%** 3.18 2.80-3.62%**
Calendar year 1.15 1.01-1.31* 1.13 1.06-1.21%** 1.14 0.99-1.31 1.03 0.95-1.10
Glucose testing
Age (vs. 55-64 years)
0-11 years 0.49 0.34-0.72%** 0.49 0.41-0.60%** 0.64 0.43-0.95* 0.56 0.45-0.69%**
12-17 years 0.74 0.55-0.99* 0.67 0.58-0.78***  0.76 0.55-1.04 0.71 0.60-0.84***
18-34 years 0.76 0.58-0.99* 0.72 0.63-0.83%** 0.53 0.39-0.72%** 0.91 0.79-1.05
35-44 years 0.87 0.68-1.11 0.86 0.76-0.98* 0.63 0.48-0.83*** (.82 0.71-0.94%*
45-54 years 0.90 0.72-1.14 0.89 0.79-1.01 0.90 0.70-1.14 0.92 0.81-1.05
Sex (females vs. males) 1.40 1.21-1.62%** 1.29 1.19-1.39%** 1.23 1.04-1.45% 1.24 1.14-1.35%**
Number of primary care 1.46 1.25-1.70%*% 1,51 1.40-1.63*** 1,51 1.27-1.79%** 135 1.24-1.47%**
provider visits (>1 vs. <1)
Baseline glucose monitored — — — — 2.07 1.74-2.48*%* 217 1.99-2 37%**
Index antipsychotic
(vs. olanzapine)
Aripiprazole 0.87 0.57-1.33 0.79 0.68-0.91%** 1.84 1.24-2.72%* 0.88 0.75-1.02
Quetiapine 0.88 0.73-1.06 0.89 0.80-0.98* 1.00 0.82-1.22 0.90 0.81-1.01
Risperidone 0.89 0.74-1.06 0.87 0.77-0.98* 0.73 0.59-0.89** 0.90 0.79-1.02
Ziprasidone 0.97 0.66-1.43 0.97 0.81-1.17 1.39 0.93-2.06 0.84 0.69-1.03
Provider type (psychiatrists vs. 1.09 0.93-1.27 0.83 0.77-0.90%** 1.07 0.90-1.27 1.07 0.98-1.16
nonpsychiatrists)
Diagnosis (vs. schizophrenia)
Bipolar disorder 1.49 1.00-2.21 1.1 0.88-1.41 1.06 0.73-1.53 1.24 1.00-1.55
Depression 1.09 0.74-1.61 1.00 0.79-1.26 1.05 0.73-1.51 1.12 0.90-1.40
No mental disorder 1.02 0.70-1.50 0.88 0.70-1.11 0.87 0.60-1.24 1.01 0.81-1.25
Preexisting metabolic disorder
Diabetes 2.32 1.83-2.93*%** 2.39 2.12-2.70%** 3.08 2.43-3.97%** 217 1.91-2.46***
Dyslipidemia 1.48 1.24-1.78%** 1.50 1.36-1.65%** 1.14 0.94-1.40 1.55 1.41-1.72%**
Calendar year 1.19 1.09-1.30%** 1.09 1.03-1.14%** 1.20 1.08-1.33%** 1.05 0.99-1.10

*p<0.05; **p<0.01; ***p<0.001.

the results of monitoring may have affected a clinician’s
psychiatric treatment plan, such as switching a patient
with metabolic abnormalities to an antipsychotic less
likely to cause metabolic disturbances. Similarly, this anal-
ysis was restricted to the proactive monitoring of meta-
bolic health at the time of antipsychotic initiation and 12
weeks later in order to assess the rates of adherence to the
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guidelines, which specifically focus on the importance of
monitoring at these time points. An assessment of
whether the duration of antipsychotic exposure affects
monitoring rates over time was beyond the scope of this
study. A final limitation is that this analysis was limited to
commercial health care plans in order to reduce demo-
graphic variability, which limits the generalizability of
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these findings to public-sector patients. However, this
study complements the Medicaid population study by
Morrato et al. (5), and together the two studies provide
broad generalizability to a variety of clinical settings.

The observation of very low rates of monitoring of lipid
and glucose levels both at initiation of antipsychotic treat-
ment and during the course of treatment suggests that
adoption of either the ADA or FDA recommendations has
not been widespread. This is remarkable since these
guidelines were widely promoted, in a consistent way, by a
variety of organizations, including the ADA, the FDA, sev-
eral pharmaceutical companies, and a substantial num-
ber of journal articles and continuing medical education
activities. Given that 1) this is a patient population that has
a higher prevalence of cardiometabolic risk factors, such
as overweight and obesity, hyperglycemia, dyslipidemia,
hypertension, and smoking, 2) this population has a re-
duced life expectancy primarily because of premature car-
diovascular disease, and 3) screening and prevention are
known to be effective in reducing cardiovascular mortal-
ity, the evidence that monitoring rates remain low indi-
cates that new approaches are needed to enhance screen-
ing and safety monitoring for cardiometabolic risk in this
population (4).
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