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There is a burgeoning literature
on metabolic effects of an-
tipsychotics and the need to

recognize these important side effects
when prescribing antipsychotics (1).
Research has identified differences
among antipsychotics in patients’ like-
lihood of developing metabolic abnor-
malities (2,3) and has documented the
worsening of metabolic control when
certain second-generation antipsy-
chotics are used by patients with type
2 diabetes mellitus (4).

Studies have also suggested that pa-
tients’ demographic characteristics
may influence prescribers’ choice of
antipsychotics in order to reduce car-
diovascular risk, although results are
mixed. The CATIE study (Clinical An-
tipsychotic Trials in Intervention Ef-
fectiveness) indicated that female gen-
der, white race, and older age were as-
sociated with an increased risk of
metabolic symptoms among CATIE-
enrolled patients (5). However, non-
white persons, especially African
Americans and Hispanics, were identi-
fied in the Standards of Diabetes Care
as being at higher risk of metabolic dis-
orders in general (6,7). The role of
race-ethnicity requires assessment in
various patient samples. A commen-
tary on CATIE and other studies (8)
noted that switching too early during a
trial of a new medication, perhaps be-
cause of side effects such as weight
gain, may prevent a patient from expe-
riencing a drug’s full benefits.

The need to monitor metabolic pa-
rameters was summarized in a Febru-
ary 2004 consensus statement on the
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Objective: A 2004 consensus statement by the American Psychiatric As-
sociation and other groups noted that metabolic side effects of second-
generation antipsychotics require monitoring. To reduce risk, pre-
scribers may consider factors differentially associated with develop-
ment of metabolic abnormalities, such as age, gender, and race-ethnic-
ity. As part of a study of older patients with schizophrenia (50–102
years), this study evaluated factors associated with antipsychotic
switches and switches that incurred a greater or lesser metabolic risk.
Methods: Administrative data were analyzed for a national cohort of
16,103 Veterans Health Administration patients with schizophrenia re-
ceiving second-generation antipsychotics. Multinomial logistic regres-
sion predicted the likelihood of switches from 2002 to 2003 and again
from 2004 to 2005. Results: At baseline nearly half the patients (45%)
had a diagnosis of hypertension, a third (34%) had dyslipidemia, and
15% had a diagnosis of obesity. In both periods diabetes was associat-
ed with switches to lower-risk antipsychotics, and older patients were
likely to experience neutral or no switches. Women were more likely to
experience switches to higher-risk antipsychotics in 2004–2005. Con-
clusions: General medical conditions potentially associated with an-
tipsychotic-related metabolic concerns were common; however, half of
these patients were prescribed medication that made them liable to de-
veloping metabolic problems. Modest evidence suggests that metabol-
ic considerations became a higher priority during the study. Future re-
search should investigate the differential impact of antipsychotics on
metabolic dysregulation for women and elderly patients. Findings un-
derscore the need to monitor metabolic parameters of older patients
taking antipsychotics. (Psychiatric Services 62:47–53, 2011)



problem of obesity and diabetes relat-
ed to the use of antipsychotic medica-
tions that was issued by the American
Diabetes Association, American Psy-
chiatric Association, American Asso-
ciation of Clinical Endocrinologists,
and North American Association for
the Study of Obesity (2). The Veter-
ans Health Administration (VA) clini-
cal practice guidelines for psychosis,
updated in March 2004, specifically
mentioned the association of diabetes
with second-generation antipsychot-
ics (www.healthquality.va.gov). How-
ever, Morrato and colleagues (9)
found low monitoring rates for pa-
tients taking antipsychotic agents and
little evidence of response to the con-
sensus recommendations.

Significant variation in prescription
practices by location and by patients’
race was reported by Owen and col-
leagues (10). They noted that among
persons with schizophrenia, whites
were twice as likely as nonwhites to re-
ceive second-generation antipsychot-
ics at hospital discharge. Race may also
be a factor in the impact of specific
second-generation antipsychotics on
metabolic parameters. For example,
compared with patients of other racial-
ethnic groups, African Americans who
take second-generation antipsychotics
are more likely to experience metabol-
ic abnormalities (11,12) and more sus-
ceptible to weight gain with clozapine
(13). Krakowski and colleagues (14)
reported that African Americans ran-
domly assigned to receive clozapine
gained more weight than white or His-
panic patients.

Given the impact of second-gener-
ation antipsychotics on metabolic
dysregulation and our interest in the
health of older psychiatric patients,
this study had two primary objectives.
In a sample of older VA patients using
second-generation antipsychotics, this
study sought to evaluate patient and
system factors associated with switch-
ing among antipsychotics and with
switches that incurred greater or less-
er metabolic risk. We hypothesized
that switches to antipsychotics with
better metabolic profiles would in-
crease over the study period.

Methods
Patients were part of a larger study of
patterns of health care utilization

among older VA patients, which ex-
amined outcomes of care for patients
with schizophrenia who were 50 years
or older. This age cutoff was chosen
to capture data from later life for a
patient population that may experi-
ence death ten to 25 years earlier
than persons without schizophrenia
(15,16). Institutional review board
approval was granted before study
initiation.

To be included in the study report-
ed here patients had to be over 50
years old as of October 1, 2001; eligi-
ble for care in the VA; be diagnosed as
having schizophrenia (ICD-9 codes
295.xx, excluding 295.5) for two or
more outpatient visits in fiscal year
2002; be alive at the end of the four-
year study period; receive second-
generation antipsychotic monother-
apy at baseline; and have at least two
outpatient care visits in each study
year (2002–2005). This resulted in a
cohort of 16,103 veterans with schizo-
phrenia who remained in VA care
over the four years.

Administrative data were analyzed.
These data sets contain nationwide
extracts from the VA’s all-electronic
medical record, which are transmit-
ted nightly from VA facilities to a cen-
tral data repository and updated
semimonthly in a uniform format. Al-
though the medical record is a dy-
namic system that changes daily, ad-
ministrative extracts are finalized in
October of each year for the preced-
ing 12-month fiscal year.

Measures included age as of Octo-
ber 1, 2001, race (white, African Am-
erican, and other or unknown), His-
panic ethnicity, gender, marital status,
and VA priority status. In VA databas-
es, race is sometimes self-reported
and sometimes based on observation
by clinical staff; for this study, multi-
ple values were distilled into the most
frequently recorded race. Priority sta-
tus is associated with physical and
mental health status and correlates
with socioeconomic status and severi-
ty of illness (17–19). Priority 1 pa-
tients had 50%–100% service-con-
nected disability and no copayments
for VA care. Priority 2 through 6 pa-
tients met various eligibility criteria
(including catastrophically disabled,
low income, Purple Heart, former
prisoner of war, or Gulf War syn-

drome) and had pharmacy but not
medical care copayments. Priority 7
and 8 patients had no service-con-
nected disability and were subject to
copayments for both pharmacy and
medical care.

Clinical measures included diagno-
sis of hypertension (ICD-9 codes 401–
405) (20), dyslipidemia (ICD-9 code
272), obesity (ICD-9 code 278), and
diabetes (ICD-9 code 250). The
analyses also included a modified Se-
lim physical comorbidity index (21) as
a case-mix adjuster, with omission of
assessments of diabetes and hyper-
tension, whose effects were modeled
independently. The Selim physical
comorbidity index counts 30 medical
conditions. The index was developed
with self-report data and has been op-
erationalized and validated in VA ad-
ministrative data (19).

Metabolic risk related to switching
among second-generation antipsy-
chotics was operationalized as fol-
lows. First, the second-generation an-
tipsychotics were categorized on the
basis of the consensus statement as
strongly associated with metabolic
risk (clozapine and olanzapine), mod-
erately associated with metabolic risk
(quetiapine and risperidone), or
weakly associated with metabolic risk
(aripiprazole and ziprasidone) (2). On
the basis of all second-generation an-
tipsychotics prescribed, the highest
antipsychotic-associated metabolic
risk level was determined for each pa-
tient for each year.

Switching was categorized as a
change from one metabolic risk level
to another or as a risk-neutral switch.
For example, if a patient was pre-
scribed risperidone in 2002 but both
risperidone and olanzapine in 2003,
the patient was categorized as experi-
encing a switch to a higher risk level.
If the patient was prescribed risperi-
done and olanzapine in 2004 but arip-
iprazole in 2005, the patient was cate-
gorized as experiencing a switch to a
lower risk level. Thus four outcomes
were analyzed. Switching to an an-
tipsychotic with a lower metabolic
risk (decreased-risk switch) was com-
pared with switching from a lower to
a higher level of risk (increased-risk
switch), remaining at the same level
of risk (neutral switch), and experi-
encing no switch in medication.
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Switching was assessed from 2002 to
2003 (before the consensus state-
ment) and again with the same cohort
from 2004 to 2005 (in the wake of the
consensus statement).

Facility-level measures included
region of the country: Northeast,
South, Midwest, West, and Puerto
Rico and the U.S. Virgin Islands. Re-
gions reflect the U.S. Census regions
—plus Puerto Rico and the U.S. Vir-
gin Islands, locations outside Census
regions—where the VA maintains
health care systems. Measures identi-
fied facilities that served a relatively
high proportion of Hispanic patients
(10% or higher) and a relatively high
proportion of African-American pa-
tients (20% or higher). This was done
because it was expected that
providers treating a large proportion
of high-risk patients (6) would be
more sensitized to their risk.

Data were characterized with de-
scriptive statistics and analyzed in
multinomial logistic regression mod-
els of the four-level outcomes. Multi-
nomial regression is an expansion of
logistic regression to assess factors in
nominal, nonordered outcomes that
have more than two categories. The
multinomial regression effects are re-
ported as relative risk ratios (RRRs)
with their 95% confidence intervals
(CIs). RRRs are similar to the more
familiar odds ratios produced by lo-
gistic regression on dichotomous out-
comes but apply to polytomous out-
comes. RRRs greater than 1 indicate
a positive association, and RRRs be-
tween 0 and 1 (fractional values) indi-
cate a negative association. Effect
sizes are also similar to those of odds
ratios, with large effects denoted by
RRRs ≥2.0 for positive effects and by
RRRs ≤.5 for negative effects (22).
Multivariable models adjusted for age
(in decades); sex; race and ethnicity
(African American versus other race
and Hispanic versus non-Hispanic
ethnicity); marital status (married
versus other); VA priority status (pri-
ority 1 versus other); comorbid diag-
nosis of obesity, diabetes, hyperlipi-
demia, or hypertension; modified Se-
lim physical comorbidity index; re-
gion; and facility characteristics re-
garding the proportion of patients
served who were from minority
groups. Because clustering of VA pa-

tients within sites may affect some
outcomes, multivariable models also
adjusted for this effect (24). Analyses
were completed with SAS, version
9.1, and Stata/SE, version 9.2.

Results
As shown in Table 1, the mean age of
the 16,103 patients in the sample was
58.2 (range 50–102). Consistent with
historical trends in U.S. military re-
cruitment, only 4% of the patients
were women. In addition, 56% were
white, 23% were African American,
and 10% were Hispanic. Less than a
third were married (29%). At baseline
patients had a mean of 2.0 general

medical conditions (range 0–12). Co-
morbid diagnoses in the baseline year
included obesity (15% of the sample),
diabetes (24%), dyslipidemia (34%),
and hypertension (45%). More than a
third of the study cohort (36%) lived
in the South, and about half (53%)
were VA priority 1 patients.

The most commonly used antipsy-
chotics in the baseline year 2002 were
olanzapine, used by 44% of the sam-
ple (N=7,156), and risperidone, pre-
scribed to 41% (N=6,557); 3% of pa-
tients (N=482) were taking clozapine
at baseline, 1% (N=156) were taking
ziprasidone, and 11% (N=1,752)
were taking quetiapine. Olanzapine
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Characteristics of 16,103 Department of Veterans Affairs (VA) patients with
schizophrenia who were receiving second-generation antipsychotics at baseline
(fiscal year 2002)

Characteristic N %

Age (M±SD (range 50–102 years) 58.2±8.3
Selim physical comorbidity index

(sample range 0–13 comorbid conditions) 2.0±1.7
Female 596 3.7
Race-ethnicity

Hispanic 1,555 9.7
African American 3,690 22.9
White 9,022 56.0
Unknown 1,696 10.5

Married 4,637 28.8
Diagnosis

Obesity 2,342 14.5
Diabetes 3,933 24.4
Dyslipidemia 5,468 34.0
Hypertension 7,281 45.2

Geographic region of care
South 5,790 36.0
West 2,926 18.2
Northeast 3,098 19.2
Midwest 3,357 20.8
Puerto Rico or Virgin Islands 880 5.5

VA priority statusa

1 8,550 53.1
2 493 3.1
3 783 4.9
4 3,011 18.7
5 3,071 19.1
6 17 .1
7 or 8 178 1.1

Treated in a facility with ≥20%
African-American patients 3,286 20.4

Treated in a facility with ≥10%
Hispanic patients 1,490 9.3

Outcome
Switched antipsychotics in 2002–2003 2,140 13.3
Switched antipsychotics in 2004–2005 4,067 25.3

a Priority 1, service-connected disability ≥50% and no copayments; priority 2–6, catastrophically
disabled, low-income, specialty military service groups such as Purple Heart, former prisoner of
war, or Gulf War syndrome, with copayments for pharmacy but not medical care; priority 7 and 8,
copayments for pharmacy and care



and risperidone were prescribed for
81% of patients (N=13,013) in 2003,
75% of patients in 2004 (N=12,075),
and 70% of patients in 2005 (N=
11,218). The newest antipsychotics,
ziprasidone and aripiprazole, were
least prescribed, although they pres-
ent the lowest metabolic risk. Use of
these two antipsychotics increased
from 1% initially (N=156) to 10% of
patients in 2005 (N=1,590). Despite
an increase in prescriptions in the fi-
nal years, only 2% of patients (N=
331) used these two lower-risk an-
tipsychotics exclusively. Each year af-
ter baseline a small percentage of pa-
tients were prescribed three or more
second-generation antipsychotics
(<2%), first-generation antipsychot-
ics, or both first- and second-genera-
tion antipsychotics (4%–6%).

Antipsychotic switches were more
common after the consensus state-
ment than before—13% in 2002–
2003 and 25% in 2004–2005 (Table
1). In 2002–2003, 1.5% of patients

(N=233) switched to lower-risk an-
tipsychotics, 9.3% (N=1,493) had
neutral switches, 86.7% (N=13,963)
did not switch, and 2.6% (N=414)
switched to higher-risk antipsy-
chotics. During 2004–2005, however,
a greater proportion of patients
switched to lower-risk antipsychotics
(5.6%, N=897) than to higher-risk an-
tipsychotics (1.2%, N=195), whereas
18.5% (N=2,975) had neutral switch-
es and 74.7% (N=12,036) did not
switch.

Results of the multivariable analy-
ses of changes in antipsychotic meta-
bolic risk level for 2002–2003, which
controlled for clustering of patients
within facilities, are shown in Table 2.
Significant factors in switches includ-
ed age, gender, Hispanic ethnicity,
dyslipidemia, obesity, diabetes, Selim
comorbidity score, and region but
not race. The referent outcome was
no change in second-generation an-
tipsychotic from 2002 to 2003. De-
creased-risk switches were negatively

associated with age (RRR=.74 per
decade), dyslipidemia (RRR=.59),
obesity (RRR=.56), and living in the
Northeast (RRR=.54) or Puerto Rico
or the Virgin Islands (RRR=.51) and
relatively more likely among patients
with diabetes (RRR=1.50). That is,
having any of these characteristics ex-
cept diabetes made a decreased-risk
switch less likely, whereas diabetes
made such a switch more likely. Neu-
tral-risk switches were associated
with age, gender, Hispanic ethnicity,
Selim comorbidity score, and region.
Increased-risk switches were nega-
tively associated with age (RRR=.87
per decade), dyslipidemia (RRR=
.65), obesity (RRR=.64), and living in
Puerto Rico or the U.S. Virgin Islands
(RRR=.50). In short, two risk fac-
tors—obesity and dyslipidemia—
were modestly associated with switch-
es that were in the appropriate direc-
tion for those risk factors. Older pa-
tients were less likely to experience
switches of any kind.
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Multivariable logistic regression of potential predictors of antipsychotic switches among 16,103 veterans taking second-
generation antipsychotics, by type of switch in 2002–2003a

Decreased-risk switch Neutral-risk switch Increased-risk switch

Variable RRR p 95% CI RRR p 95% CI RRR p 95% CI

Age (in decades)b .74 <.01 .60–.91 .78 .00 .72–.85 .87 .02 .77–.97
African American 1.21 .17 .92–1.60 .92 .23 .81–1.05 .90 .35 .72–1.13
Hispanicb .99 .96 .60–1.62 .76 .05 .58–.99 1.22 .37 .79–1.88
Femaleb 1.41 .39 .65–3.07 1.44 .01 1.10–1.88 1.51 .06 .99–2.32
Married 1.11 .48 .83–1.49 1.12 .08 .99–1.28 1.01 .91 .81–1.26
Priority status (reference:
priority 2–6)c

Priority 1 .95 .68 .72–1.24 1.00 .94 .89–1.13 .88 .24 .71–1.09
Priority 7 and 8 1.63 .33 .61–4.35 .68 .28 .34–1.36 .38 .18 .09–1.58

Hypertension 1.01 .93 .75–1.38 1.03 .59 .92–1.16 .87 .20 .71–1.07
Dyslipidemiab .59 <.01 .42–.81 1.05 .46 .93–1.18 .65 <.01 .51–.83
Obesityb .56 .01 .35–.89 1.16 .05 1.00–1.34 .64 .02 .44–.92
Diabetesb 1.50 .02 1.08–2.08 1.32 <.01 1.16–1.50 .85 .30 .63–1.15
Selim physical comorbidity index 

(range 0–12)b 1.04 .48 .94–1.15 1.07 <.01 1.02–1.11 1.04 .30 .96–1.13
Region (reference: South)

West .94 .78 .61–1.45 1.04 .70 .87–1.24 .86 .36 .62–1.19
Northeastb .54 <.01 .36–.82 .78 .01 .65–.93 1.02 .93 .74–1.40
Midwestb .91 .63 .60–1.36 .78 .01 .64–.94 .97 .84 .72–1.31
Puerto Rico or the U.S. Virgin 

Islandsb .51 .02 .29–.92 .92 .72 .58–1.46 .50 .02 .28–.91
≥20% African–American patients 

at facility 1.28 .20 .88–1.86 1.00 .97 .83–1.20 1.05 .80 .75–1.47
≥10% Hispanic patients at facility 1.28 .33 .78–2.11 1.00 .98 .72–1.40 1.39 .22 .82–2.35

a The overall reference category is no change in antipsychotic medication in 2002–2003.
b Statistically significant effect for at least one type of switch
c Priority 1, service-connected disability ≥50% and no copayments; priority 2–6, catastrophically disabled, low-income, specialty military service groups

such as Purple Heart, former prisoner of war, or Gulf War syndrome, with copayments for pharmacy but not medical care; priority 7 and 8, copayments
for pharmacy and care



Results of the multivariable analy-
ses for 2004–2005 switches are
shown in Table 3. Diabetes was pos-
itively associated with decreased-risk
switches (RRR=1.38), as was hyper-
tension (RRR=1.22). Older age (RRR=
.67) and receiving care in the North-
east (RRR=.76) were negatively asso-
ciated. Factors in neutral switches
were age, dyslipidemia, hypertension,
diabetes, and Selim score. Older age
was negatively associated with in-
creased-risk switches (RRR=.76), and
female gender was positively associat-
ed (RRR=2.56). No race factors were
significant in any switching outcome.

Discussion
In this sample the proportion of older
persons with schizophrenia who ex-
perienced switching among second-
generation antipsychotics increased
modestly over the study period—
2002 through 2005. During this peri-
od, one additional second-generation
antipsychotic (aripiprazole) became
available, which increased the choices

of clinicians and patients seeking im-
proved response to or tolerability of
antipsychotic medication. Aripipra-
zole was used by 2.4% of these pa-
tients in 2004 and by 6.1% in 2005.
Other second-generation antipsy-
chotics were available before the
study began: clozapine (1989), risperi-
done (1993), olanzapine (1996), queti-
apine (1997), and ziprasidone (2001).

Comorbid conditions indicative of
metabolic risk were common, with
high rates of diagnosed obesity, dia-
betes, hypertension, and hyperlipi-
demia. Only one-third of the sample
had none of these diagnoses. Undiag-
nosed obesity is common and may
have affected many more patients.
These issues are now understood to
be important considerations in select-
ing an antipsychotic agent, because
unintended weight gain or glucose
abnormalities result from many sec-
ond-generation antipsychotics (24).

Before the February 2004 consen-
sus statement on the hazards of sec-
ond-generation antipsychotics (2),

changes in second-generation antipsy-
chotic prescriptions appeared to be
mixed in sensitivity to specific meta-
bolic risk factors, with some risk fac-
tors associated with beneficial switch-
es at the same time that other risk fac-
tors were negatively associated. Our
multivariable model assessed second-
generation antipsychotic switches in
terms of their metabolic risk level
from 2002 to 2003 and found signifi-
cant negative associations with age,
dyslipidemia, and obesity for changes
to either higher- or lower-risk second-
generation antipsychotics—that is,
there was unclear evidence that the
changes took the risk factors of obesi-
ty and hyperlipidemia into account.
However, diabetes was associated
with decreased-risk switches.

After the consensus statement, on
the other hand, decreased-risk switches
were no longer less likely for patients
with dyslipidemia or obesity and re-
mained positively associated with a
diabetes diagnosis. Time could have
been a factor in this finding because
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Multivariable logistic regression of potential predictors of antipsychotic switches among 16,103 veterans taking second-
generation antipsychotics, by type of switch in 2004–2005a

Decreased-risk switch Neutral-risk switch Increased-risk switch

Variable RRR p 95% CI RRR p 95% CI RRR p 95% CI

Age (in decades)b .67 <.001 .59–.75 .83 <.001 .79–.88 .76 <.01 .64–.92
African American 1.05 .51 .90–1.24 1.02 .76 .92–1.12 .84 .35 .58–1.21
Hispanicb 1.06 .68 .80–1.39 1.0 .97 .84–1.19 .91 .74 .51–1.60
Femaleb 1.12 .51 .80–1.56 .96 .70 .76–1.20 2.56 .01 1.48–4.43
Married 1.00 .97 .85–1.19 1.02 .76 .92–1.12 .99 .98 .71–1.39
Priority status (reference: priority 
2–6)c

Priority 1 .91 .18 .79–1.04 .93 .11 .85–1.02 1.13 .39 .85–1.50
Priority 7 and 8 .74 .48 .32–1.71 .82 .36 .54–1.25 .46 .44 .07–3.21

Hypertension 1.22 .01 1.04–1.43 1.14 <.01 1.04–1.25 1.07 .69 .76–1.52
Dyslipidemiab .92 .30 .79–1.07 .87 .01 .79–.96 .92 .59 .67–1.25
Obesityb 1.03 .76 .83–1.28 1.02 .78 .89–1.16 .71 .19 .43–1.18
Diabetesb 1.38 <.01 1.15–1.66 1.12 .03 1.01–1.25 1.01 .94 .71–1.44
Selim physical comorbidity index 

(range 0–12)b 1.02 .38 .97–1.08 1.06 <.01 1.02–1.09 .97 .67 .86–1.10
Region (reference: South)

West .81 .14 .61–1.07 1.10 .21 .95–1.27 .98 .92 .63–1.51
Northeastb .76 .02 .59–.96 1.01 .93 .88–1.15 1.03 .88 .69–1.53
Midwestb .82 .11 .65–1.04 .99 .89 .85–1.15 .7 .11 .45–1.09
Puerto Rico or the Virgin Islandsb .85 .50 .53–1.36 1.00 .99 .76–1.31 .51 .35 .12–2.13

≥20% African-American patients at
facility .82 .14 .63–1.07 .97 .69 .84–1.12 1.19 .40 .79–1.79

≥10% Hispanic patients at facility 1.13 .53 .77–1.65 .94 .64 .74–1.20 1.01 .98 .36–2.86

a The overall reference category is no change in antipsychotic medication in 2002–2003.
b Statistically significant effect for at least one type of switch
c Priority 1, service-connected disability ≥50% and no copayments; priority 2–6, catastrophically disabled, low-income, specialty military service groups

such as Purple Heart, former prisoner of war, or Gulf War syndrome, with copayments for pharmacy but not medical care; priority 7 and 8, copayments
for pharmacy and care



ziprasidone and aripiprazole became
available only in 2001 and late 2002,
respectively. These two second-gen-
eration antipsychotics may be less
likely to be associated with metabolic
dysregulation, yet their adoption for
use in this sample of older patients
with schizophrenia was limited. It is
conceivable that as these newer an-
tipsychotics became available, psychi-
atrists were inclined to use them be-
cause of an increased awareness of
the need to treat psychiatric symp-
toms in balance with physical disease.

Other indicators of risk were not
salient factors in switching. Although
it was conjectured that African-Amer-
ican and Hispanic patients, who are
known to be at higher risk of meta-
bolic disorders, would be more likely
to experience beneficial second-gen-
eration antipsychotic switches, no ev-
idence of this was found. Contrary to
our expectation that prescribers in fa-
cilities that served a larger proportion
of patients from minority groups
would be more sensitive to their
metabolic risk factors, no evidence
was found of risk tailoring in antipsy-
chotic switches for patients treated in
facilities serving a larger proportion
of minority patients.

Older age was uniformly associated
with risk-neutral switches or no
changes in second-generation an-
tipsychotics over the four years, an in-
teresting finding given the association
of older age with metabolic disorders
(5). Presumably the oldest patients
were most stable, and a change, even
if it held promise of improved meta-
bolic status, was rarely pursued. It re-
mains to be shown whether this
course of action optimizes quality of
life.

Limitations of the study include re-
liance on archival patient care data.
The reasons for provider prescription
choices and patient (or family) prefer-
ences for antipsychotic medications
cannot be determined from these
data. The study design does not per-
mit drawing causal inferences. Asso-
ciations were interpreted as a proxy
for prescribers’ decision-making pro-
cess. In addition, medication switches
were defined as prescription of an an-
tipsychotic with a different metabolic
risk level than in the prior year;
whether the patient was in the pro-

cess of switching again or was on con-
current medications was not cap-
tured. Only patients at least 50 years
old were studied; results should not
be generalized to younger patients.
Finally, the study design identified a
cohort of patients with persistent use
of the VA health care system, because
use of outpatient care in each of four
consecutive years was an eligibility
criterion. An alternative study design
that examined a new cohort defined
in fiscal year 2004 may have yielded
different results and should be con-
sidered in future research.

The high prevalence of diabetes,
hypertension, and dyslipidemia
among patients who received high-
risk antipsychotics (olanzapine and
clozapine) points to the continuing
need to encourage providers to mon-
itor patients’ metabolic parameters
and, when appropriate, to consider
switching to antipsychotic agents with
lower risk profiles. We could postu-
late that providers prioritized comor-
bid conditions in terms of the risks
they pose for patients, paying more
attention to diagnosed diabetes than
to other conditions. Alternatively,
continuing education regarding the
metabolic risks of second-generation
antipsychotics may have focused on
diabetes.

The regional differences found in
prescribing patterns are in accord
with a previous report of large inter-
facility variation in the VA system (10)
and could point to potential influ-
ences of organizational, provider, and
patient factors. Elucidating the im-
pact of these factors is relevant given
increasing financial pressures gener-
ated by the need to provide compre-
hensive care for a large cohort of ag-
ing veterans with mental and general
medical disorders. Implementation of
antipsychotic prescription guidelines
to address metabolic sequelae may
have a differential impact on some fa-
cilities in the nationwide VA system,
such as facilities that serve patients
with higher rates of risk factors or
those with higher rates of high-risk
antipsychotic prescription. Policy
makers should deploy resources ac-
cordingly to effect equitable improve-
ments in practice.

The association between gender and
type of switch requires further explo-

ration, particularly because previous
reports have indicated that women
were more likely to develop symptoms
of metabolic dysregulation (5).

Conclusions
Incorporation of evidence-based prac-
tices in the use of second-generation
antipsychotics appeared to increase
between 2002 and 2005, suggesting
that providers were modestly respon-
sive to the growing data on the differ-
ential impact of second-generation
antipsychotics on metabolic parame-
ters. The preponderance of evidence
points to the need to clearly recognize
differences among second-generation
antipsychotics and the potential bene-
fits of switching when appropriate (8).
The role of any behavioral factors,
such as obesity counseling or weight
management (25), should be assessed
in future work. Intervention studies
are needed to establish the value of in-
corporating medical and behavioral
factors, as well as psychiatric and pref-
erence factors, into the selection of
antipsychotic medications and to as-
sess the impact of these factors on
clinical outcomes.
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