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parameters in patients treated with second-generation
antipsychotic medications (SGAs) in response to grow-
ing concern about metabolic abnormalities among pa-
tients receiving these agents.1,2 Individuals with schizo-
phrenia and related disorders are at increased risk for
developing what is called the metabolic syndrome, which
includes dyslipidemia, obesity, and hyperglycemia.3–7

The risk may be further elevated for individuals with
particular demographic characteristics (e.g., Hispanic
Americans,8 women7). Treatment with certain SGAs also
exacerbates metabolic risk.9–14

Little is known regarding rates of metabolic moni-
toring among patients prescribed SGAs. A study in the
United Kingdom found that lipid levels were recorded in
charts of only 3.5% of 606 inpatients prescribed anti-
psychotic medications.15 We are unaware of any pub-
lished studies documenting rates of metabolic monitor-
ing among patients prescribed SGAs in the United States.
Understanding current monitoring practices is essential
for developing interventions to improve monitoring.

This study examined lipid monitoring rates for outpa-
tients with schizophrenia treated with SGAs at the Bronx
Veterans Affairs (VA) Medical Center (Bronx, N.Y.). Be-

Lipid Monitoring in Patients
With Schizophrenia

Prescribed Second-Generation Antipsychotics

Ellen M. Weissman, M.D., M.P.H.; Carolyn W. Zhu, Ph.D.;
Nina R. Schooler, Ph.D.; Raymond R. Goetz, Ph.D.;

and Susan M. Essock, Ph.D.

Objectives: Treatment with second-generation
antipsychotic (SGA) medications has been linked
with increased rates of the metabolic syndrome
(i.e., dyslipidemia, obesity, and hyperglycemia).
Several sets of published recommendations now
provide clinicians with guidelines for monitoring
metabolic parameters in individuals with schizo-
phrenia treated with SGAs. However, few data
are available regarding actual metabolic monitor-
ing practices in this patient population. The ob-
jectives of the study were to determine baseline
lipid monitoring rates for individuals with schizo-
phrenia prescribed SGAs during the period prior
to the publication of monitoring guidelines and
to determine whether individuals with abnormal
lipid levels received follow-up monitoring sooner
than individuals with normal levels.

Method: Lipid monitoring rates for 408 indi-
viduals with schizophrenia who were prescribed
SGAs from October 1999 to October 2003 were
examined using administrative data from a Veter-
ans Affairs facility. Survival analysis was used to
examine time to follow-up lipid measurement and
to compare time to follow-up measure for indi-
viduals with normal initial lipid levels versus
those with elevated initial lipid levels.

Results: Eighty-five percent of individuals
had at least 1 measurement for total cholesterol
or triglycerides in a 4-year period. Abnormal
initial measurements predicted significantly
earlier follow-up monitoring (p < .005 for total
cholesterol, p < .05 for triglycerides, p < .001
for low-density lipoprotein cholesterol). How-
ever, median time to follow-up measure was 304
days (approximately 10 months) for individuals
with elevated total cholesterol levels, which is
too long for optimal clinical follow-up.

Conclusion: Program managers and clinicians
should assess adequacy of monitoring and support
quality improvement initiatives in this area.
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edical specialty groups and researchers have
developed guidelines for monitoring metabolic
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cause the VA is an integrated health care system, moni-
toring may be provided either in the psychiatric setting
or elsewhere in the system. All clinicians have access to
results via a single electronic medical record. Therefore,
the VA is a good place to examine baseline rates of moni-
toring minimally constrained by communication barriers
across psychiatric and nonpsychiatric clinics. This report
provides preliminary data from an ongoing comprehen-
sive study of metabolic monitoring practices at multiple
VA sites in the New York metropolitan region. Given the
lack of published data on monitoring practices and grow-
ing recognition of the importance of the metabolic syn-
drome, these preliminary data are of interest to the field.

The aims of the study were to determine baseline lipid
monitoring rates and whether individuals with abnormal
lipid levels received follow-up monitoring sooner than
individuals with normal baseline levels.

METHOD

The study is a retrospective analysis conducted using
administrative data from the local VA databases. The
Bronx VA Institutional Review Board granted a waiver
of informed consent for the study. Patients prescribed any
antipsychotic medication from October 1999 to October
2003 were identified using data from local VA databases.
The study population was limited to individuals under
age 65 with schizophrenia or schizoaffective disorder di-
agnosed at 2 or more mental health visits who had at least
60 days of exposure to SGAs. Diagnoses at mental health
visits were tabulated for schizophrenia/schizoaffective
disorder, bipolar disorder, and other psychotic disorders,
and individuals who had a plurality of diagnoses for
either bipolar disorder or other psychotic disorder were
excluded from the study population. Individuals 65 years
of age or older were excluded for this analysis in order
to minimize the potential impact of medical complica-
tions of aging as a confounder on monitoring rates. Fre-
quency of measurements for total cholesterol, triglycer-
ides, high-density lipoprotein (HDL), and low-density
lipoprotein (LDL) during the 4-year study period were
examined.

The proportion of individuals receiving any monitor-
ing for total cholesterol was determined. For individuals
with at least 1 measurement, the initial total cholesterol
level was categorized as normal (< 200 mg/dL) or ab-
normal (≥ 200 mg/dL) based on National Cholesterol
Education Program Adult Treatment Panel III (ATP III)
guidelines for desirable total cholesterol levels.16 Time
to follow-up measure for individuals with normal (desir-
able) total cholesterol levels was compared to that for in-
dividuals with abnormal levels (borderline high or high)
using survival analysis and log-rank tests. As a sensitiv-
ity analysis, the analysis was repeated using total choles-
terol ≥ 240 mg/dL to define abnormal values (this time

categorizing individuals with borderline high total choles-
terol as having normal values).

Similar analyses were performed for triglycerides,
HDL cholesterol, and LDL cholesterol. In accordance
with ATP III guidelines, normal triglycerides were de-
fined as < 150 mg/dL, normal HDL cholesterol as ≥ 40
mg/dL, and normal LDL cholesterol as < 130 mg/dL
(including “optimal” and “near optimal” levels). Sensitiv-
ity analyses were performed using cutoff points of 200
mg/dL (triglycerides), 60 mg/dL (HDL), and 100 and 160
mg/dL (LDL) to define normal values. These cutoffs were
chosen for the sensitivity analyses based on definitions
for borderline lipid levels set forth by ATP III.

RESULTS

The study population included 408 individuals, 383
(94%) male and 25 (6%) female, with a mean ± SD age
of 45.9 ± 8.7 years. One hundred ninety-six individuals
(48%) were never married, 135 (33%) were divorced
or separated, 75 (19%) were married or widowed, and 2
(0%) were of unknown marital status. Three hundred fif-
teen individuals (77%) were not employed, 30 (7%) were
employed full-time, and the rest were either employed
part-time or retired.

Of 408 individuals in the sample, 348 (85%) had at
least 1 total cholesterol measure, of whom 111 (27%) had
only one measurement. Time to follow-up measure was
significantly shorter for individuals with abnormal first
measurements (Figure 1). Median time to follow-up
measure was 412 days (304 days if initial measure was
≥ 200 mg/dL vs. 552 days if initial measurement was nor-
mal) (χ2 = 10.5, df = 1, p < .005). The sensitivity analysis
yielded a similar pattern when abnormal cholesterol was
defined as ≥ 240 mg/dL.

Results for triglyceride monitoring were similar to
those for cholesterol. Three hundred forty-eight individ-
uals (85%) had at least 1 triglyceride measurement, of
whom 111 (27%) had only 1. Median time to follow-up
measure was 412 days (347 days if initial measure was
≥ 150 mg/dL vs. 490 days if initial measure was normal)
(χ2 = 4.00, df = 1, p < .05). A similar pattern was seen us-
ing ≥ 200 mg/dL to define abnormal triglycerides; how-
ever, the difference was not statistically significant.

Three hundred one individuals (74%) had LDL mea-
surements, of whom 113 (28%) had only 1. Median time
to follow-up measure was 486 days (344 days if initial
measure was ≥ 130 mg/dL vs. 641 days if initial measure
was normal) (χ2 = 13.1, df = 1, p < .001). A similar pat-
tern was seen using LDL ≥ 100 mg/dL as the threshold for
abnormal LDL, and a nonsignificant trend toward longer
time to follow-up measure was seen when 160 mg/dL was
the threshold used.

Three hundred twelve individuals (76%) had HDL
measurements. Among those with at least 1 measurement,
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time to follow-up measurement using either 40 mg/dL or
60 mg/dL as the threshold for abnormal HDL was not
statistically significant.

DISCUSSION

This is the first known report to examine the frequency
of lipid monitoring for individuals with schizophrenia
prescribed SGAs and the first to find more frequent
follow-up monitoring among individuals with abnormal
total cholesterol. It is somewhat reassuring that these pa-
tients are monitored more frequently than individuals
with normal levels. However, median time to follow-up
of abnormal cholesterol levels was 304 days. Among indi-
viduals with elevated cholesterol levels, more frequent
follow-up is indicated to assess either the persistence of
abnormal values prior to initiating lipid-lowering treat-
ment (indicating the need for intervention) or the effec-
tiveness of ongoing treatment. For example, ATP III rec-
ommends assessing the effectiveness of lifestyle changes
and/or drug therapy at 6 and 12 weeks, then at 4- to 6-
month intervals.16 Without timely follow-up, additional
behavioral or pharmacologic interventions may be unnec-
essarily delayed. Even when individuals with borderline
levels (200–239 mg/dL) were excluded from the abnor-
mal group, median time to follow-up measure was 250
days.

The relationship between abnormal initial measure-
ment and earlier follow-up was strongest for total cho-
lesterol and LDL. Comparisons of time to follow-up
monitoring for normal versus abnormal initial LDL mea-
surement are complicated because LDL target levels vary
with the number of cardiac risk factors an individual ex-
hibits. The same patients who had levels for total choles-
terol also had triglyceride levels monitored, with nearly
universal overlap on the dates, suggesting that these had
probably been ordered as part of a lipid panel.

The study is limited to 1 VA setting. The findings may
not be generalizable, particularly to settings where pri-
mary care and psychiatry are not integrated into a single
health system. However, our results suggest that even in
an integrated setting (a “best case” system scenario for
monitoring), improvement in monitoring for individuals
with abnormal lipids is needed. The VA has a further ad-
vantage; most veterans pay low fees for their care, and
care is minimally constrained by payment issues. These
results may reflect higher monitoring frequencies than
could be expected in public settings with less integration
and less generous funding, underscoring the importance
of improving monitoring across these settings.

The present study does not assess the impact of spe-
cific patient and provider factors on monitoring. How-
ever, all patients were treated for schizophrenia or schizo-
affective disorder and received SGAs for at least 60 days
during the observation period. Thus, we report prevalence
of metabolic monitoring in a previously unstudied cohort.
Our primary purpose was to examine monitoring rates in
this population and to compare lipid monitoring for indi-
viduals with normal versus abnormal levels at the index
lipid measurement. Thus, we did not examine monitoring
in a control group without schizophrenia. Results reported
here are limited to lipid monitoring; other metabolic mea-
sures such as glucose and body mass index are also im-
portant components of the metabolic syndrome. These re-
sults represent a first step in assessing current metabolic
monitoring practices. This study examined practice prior
to publication of the American Psychiatric Association/
American Diabetes Association2 or Mount Sinai1 monitor-
ing guidelines and provides a baseline for future studies
assessing the impact of guidelines on monitoring rates.

Future analyses are needed to examine the relationship
between monitoring and SGA prescribing (e.g., are base-
line metabolic studies done prior to initiating treatment
with a new antipsychotic medication? Are individuals

Figure 1. Follow-Up Total Cholesterol Monitoring for Patients With Schizophrenia Treated With
Second-Generation Antipsychotic Medications by Initial Total Cholesterol Categorya

aSignificantly shorter time to follow-up measurement for patients with elevated initial cholesterol measurement
≥ 200 mg/dL, log-rank test (χ2 = 10.5, df = 1, p < .005).
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prescribed certain antipsychotic agents or not taking anti-
psychotic medication monitored at different rates?) as
well as the association of patient factors (e.g., demo-
graphic variables, comorbid disorders such as obesity and
substance abuse, evidence of treatment for hyperlipi-
demia) and provider factors with differential rates of
monitoring.

CONCLUSION

Preliminary results suggest that, in a VA health care
network, more than three quarters of individuals with
schizophrenia who are prescribed antipsychotic medica-
tion receive monitoring for lipids in a 4-year period.
While it was encouraging that individuals with abnormal
initial measurements were followed up sooner than those
with normal initial levels, the median time to follow-up
measurement for those with abnormal initial levels was
10 months, too long for optimal clinical care. Monitoring
frequency may be even lower in other public settings that
lack integrated primary care services. Program managers
and clinicians should assess adequacy of monitoring and
support quality improvement initiatives in this area.
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