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In contrast to other mental disor-
ders for which treatment dispari-
ties have been convincingly

demonstrated (1–5), no national stud-

ies have examined treatment dispari-
ties for schizophrenia, even though
regional studies have reported large
variations in treatment (6–8). This

study investigated differences in an-
tipsychotic medication management
and hospitalization by age, gender,
race-ethnicity, insurance, rurality, and
region and controlled for available in-
dicators of clinical severity in a na-
tionally representative sample of out-
patient visits made from 1999
through 2007 by patients with a diag-
nosis of schizophrenia.

Methods
Sample
We conducted a secondary analysis of
office visit forms collected in the
1999–2007 National Ambulatory Med-
ical Care Survey (NAMCS) and Na-
tional Hospital Ambulatory Medical
Care Survey (NHAMCS). NAMCS
produces an annual national proba-
bility sample of visits to physicians
who provide outpatient care in free-
standing, office-based practices, in-
cluding health maintenance organi-
zations and nonfederal government
clinics. During the nine years
(1999–2007), physician participation
rates averaged 64.3%, ranging from a
low of 58.9% in 2005 to a high of
67.7% in 2000. NHAMCS produces
an annual national probability sample
of visits to physicians who provide
outpatient care in nonfederal general
and short-stay hospitals. During the
nine years, NHAMCS sampled be-
tween 458 and 546 hospitals each
year. Of the sampled hospitals, 391 to
462 hospitals were eligible to partici-
pate in the survey. Annual response
rates ranged from 89.4% to 96.0%.
Physicians complete a standardized
office visit form for each sampled vis-
it. The form contains detailed infor-
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Objective: This study investigated whether outpatient visits to psychia-
trists and primary care physicians (family physicians, general internists,
or general practitioners) by individuals with schizophrenia differed in
antipsychotic medication management and subsequent hospitalization
by age, gender, race-ethnicity, insurance, rurality, and region. Methods:
Data for the study were from office visit forms completed between 1999
and 2007 by physicians in the National Ambulatory Medical Care Sur-
vey and the National Hospital Ambulatory Medical Care Survey. A total
of 3,359 outpatient visits by individuals with a diagnosis of schizophre-
nia were identified. The research team used four logistic regression
models to test the relationship of sociodemographic variables to an-
tipsychotic medication management during the visit and to hospitaliza-
tion after the visit. The four models controlled for available clinical co-
variates with or without physician specialty in the entire cohort and in
the cohort of visits in which patients had no active psychotic symptoms.
Results: In at least three of the four models, the research team observed
that visits by non-Hispanic black patients had significantly (p<.05)
greater odds of involving antipsychotic medication management than
visits by non-Hispanic whites (range of odds ratios [ORs] 1.66 to 1.88)
and of resulting in hospitalization (range of ORs, 3.52 to 6.95). In all
four models, visits by patients who lacked insurance were significantly
less likely to result in hospitalization than visits by patients who had pri-
vate insurance (OR=<.001 in all models). Conclusions: These findings
provide the first national evidence of potential treatment disparities for
schizophrenia. Further research is needed to definitively identify dis-
parities and to understand their causes and consequences. (Psychiatric
Services 62:613–618, 2011)



mation, including up to three pa-
tient reasons for the visit, up to
three physician diagnoses based on
ICD-9, medications and other treat-
ment provided, and visit disposition,
including whether the patient was
hospitalized.

For the study reported here, NAM-
CS and NHAMCS data files were
combined in accordance with direc-
tions for analysis provided by the Na-
tional Center for Health Statistics
(NCHS) (9). The study sample in-
cluded all visits made by patients
aged 18 and older to psychiatrists and
primary care physicians (family physi-
cians, general internists, or general
practitioners) in which schizophrenia
(ICD-9 code 295.XX) was listed as
one of the three physician diagnoses.
The 120 (unweighted) visits to physi-
cian assistants and nurse practitioners
could not be included because we
could not determine whether these
providers worked in states that gave
them prescribing privileges. The
NCHS Institutional Review Board
approved the data collection protocol,
including a waiver of the requirement
for informed consent of participating
patients. The Florida State University
Institutional Review Board approved
the analysis.

Operational definition 
of major constructs
Independent variables. Age was de-
fined in tertiles (18–35, 36–50, and
51–100 years) to examine nonlinear
relationships. Gender was defined as
female or male. Race-ethnicity was
defined as non-Hispanic white, non-
Hispanic black, Hispanic, and other.
For the insurance variable, the pri-
mary expected source of payment for
the visit was defined as private,
Medicare, Medicaid, none, and other
(10). Rurality was defined by non-
metropolitan statistical area (rural) or
metropolitan statistical area (urban)
(11) to capture differential access to
specialty care (12). Region was coded
as Northeast, Midwest, South, or
West; state mental health spending
per capita differs across regions (13).

Dependent variables. Management
of antipsychotic medication (aripipra-
zole, chlorpromazine, clozapine, flu-
phenazine, haloperidol, loxapine, mes-
oridazine, molindone, olanzapine,

paliperidone, perphenazine, proma-
zine, quetiapine, risperidone, thiori-
dazine, thiothixene, trifluoperazine,
and ziprasidone) was defined as phys-
ician notation of medications pre-
scribed, ordered, supplied, adminis-
tered, or continued at the visit. The
wording of the item did not allow us
to definitively differentiate patients
who did or did not take any antipsy-
chotic medication. Visits character-
ized as not involving antipsychotic
medication management identified
patients who currently had no pre-
scription for any antipsychotic med-
ication from any provider as well as
patients who were currently taking an
antipsychotic medication prescribed
by this or another provider that did
not require a refill or adjustment at
the visit. No data on dosage were
available. Hospitalization was defined
as a notation by the physician in the
visit disposition section that the pa-
tient was hospitalized after the visit.
No data on psychiatric versus medical
hospitalization were available.

Available clinical covariates
An active psychotic symptom was de-
fined as a physician notation that one
of up to three reasons for the visit in-
cluded delusions or hallucinations,
functional or organic psychoses, or
speech or sense disturbances not in-
cluding paresthesias. An active physi-
cal problem was defined as a physi-
cian notation that one of up to three
reasons for the visit included one of
198 physical symptoms, diagnoses, or
treatments. Medications was defined
as the total number of psychotropic
and nonpsychotropic medications
(other than antipsychotic medication)
prescribed, ordered, supplied, ad-
ministered, or continued during the
visit. Social disruption was defined as
a physician notation that one of up to
three reasons for the visit included vi-
olence, hostility, temper, hysteria,
marital strife, family difficulties, or
police or legal problems. Substance
use diagnosis was defined as physi-
cian notation that one of up to three
diagnoses for the visit was an alcohol
or drug problem. Physician specialty
was categorized as psychiatrist or pri-
mary care physician (general in-
ternist, family physician, or general
practitioner).

Analyses
We used four logistic regression mod-
els to test the relationship of sociode-
mographic variables to antipsychotic
medication management and hospi-
talization. Model 1 was conducted for
the entire cohort and controlled for
clinical covariates. Model 2 was con-
ducted for the cohort with no psy-
chotic symptoms and controlled for
clinical covariates. Model 3 was con-
ducted for the entire cohort and con-
trolled for clinical covariates and
physician specialty. Model 4 was con-
ducted for the cohort with no psy-
chotic symptoms and controlled for
clinical covariates and physician spe-
cialty. We tested sociodemographic
predictors in the entire cohort and in
the cohort with no active psychotic
symptoms to determine whether the
same disparities could be observed in
the clinically heterogeneous sample
(entire cohort) and the clinically ho-
mogeneous sample (cohort with no
active psychotic symptoms) to reduce
concerns about treatment differ-
ences arising from unobserved clini-
cal variation. We tested sociodemo-
graphic predictors in models that did
and did not control for physician spe-
cialty to differentiate disparities in
the current health care system (in
which sociodemographic groups dif-
fer in the probability of specialty care
treatment) from disparities in some
future health care system (in which
sociodemographic groups do not dif-
fer in the probability of specialty care
treatment).

Using weights to account for selec-
tion probability, nonresponse, and
other factors necessary to character-
ize a national sample of schizophrenia
visits in the United States during the
nine-year period, each logistic regres-
sion was adjusted for clinical covari-
ates that predicted the dependent
variable at the p<.2 level in univariate
analyses. Each model also included
survey year, which was coded as a lin-
ear variable after preliminary investi-
gation identified no quadratic trends
in any dependent variable by time.
We present model 1 findings in the
tables because this model produced
the most generalizable findings on
potential disparities in the current
health care delivery system. Signifi-
cant sociodemographic predictors in
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the other three models are presented
in the Results section to allow readers
to compare the consistency of find-
ings in clinically heterogeneous and
homogeneous populations (model 1
compared with model 2, and model 3
compared with model 4) and in the
current health care system and in
some future health care system in
which sociodemographic subgroups
are equally likely to receive specialty
care (model 1 compared with model
3, and model 2 compared with model
4).

Results
Table 1 presents descriptive statistics
(weighted percentages) for the 3,359
visits by physician specialty. Psychia-
trists accounted for 86.1% of all visits,
and primary care physicians account-
ed for the remaining 13.9% of visits.
Antipsychotic medication was man-
aged during 81.8% of all visits, signif-
icantly more often by psychiatrists
than primary care physicians (85.0%
and 62.3%, respectively, p<.001).
Hospitalization occurred after 1.0%
of visits, with no significant differ-
ences between psychiatrists and pri-
mary care physicians.

Antipsychotic medication 
management
In model 1 (the entire cohort), visits
by non-Hispanic blacks were more
likely than visits by non-Hispanic
whites to involve antipsychotic med-
ication management (odds ratio
[OR]=1.66, p<.05) (Table 2). Visits
made by middle-aged patients were
less likely than visits by younger pa-
tients to involve antipsychotic med-
ication management (OR=.66, p=
.03), as were visits by rural patients
compared with those by urban pa-
tients (OR=.49, p=.04). In model 2
(the cohort with no active psychotic
symptoms), the findings for non-His-
panic blacks (OR=1.88, 95% confi-
dence interval [CI]=1.17–3.03,
p<.01) were similar to those in model
1. In model 3 (the entire cohort with
control for physician specialty), the
findings for non-Hispanic blacks
(OR=1.48, CI=.92–2.37, p=.10) and
middle-aged patients (OR=.67, CI=
.45–1.01, p=.06) were similar to those
in model 1 but at the level of a trend.
In model 4 (the cohort with no active

psychotic symptoms with control for
physician specialty), the findings for
non-Hispanic blacks (OR=1.76, CI=
1.12–2.76, p=.01) were similar to
those in model 1. No other sociode-
mographic characteristics were statis-
tically significant in models 2, 3, or 4.

Hospitalization
In model 1 (the entire cohort), visits
made by non-Hispanic blacks were
more likely than visits by non-Hispan-
ic whites to result in hospitalization
(OR=3.52, p=.04) (Table 3). Visits by
patients with no insurance were less
likely than visits by patients with pri-
vate insurance to result in hospitaliza-
tion (OR<.001, p<.01). In model 2
(the cohort with no active psychotic

symptoms) and model 3 (the entire
cohort with control for physician spe-
cialty), the findings for non-Hispanic
blacks were similar to those in model
1 (OR=6.95, CI=1.47–32.78, p<.01,
and OR=3.69, CI=1.16–11.77, p=.03,
respectively), as were the findings for
no insurance (OR<.001, p<.01 for
both models). In model 4 (the cohort
with no active psychotic symptoms
with control for physician specialty),
the findings for non-Hispanic blacks
(OR=6.95, CI=1.47–32.78, p=.01)
and lack of insurance (OR<.001, CI=
<.001–<.001, p<.01) were similar to
those in model 1. Visits by patients
with Medicare and Medicaid were
more likely than visits by patients
with private insurance to result in
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Patient sociodemographic characteristics for 3,359 outpatient visits by 
individuals with a diagnosis of schizophrenia between 1999 and 2007, by 
physician specialtya

Primary
Psychiatrist care physician Total

Characteristic (N=3,020)b (N=339)c (N=3,359)d p

Independent variable
Age

18–35 24.1 11.9 22.4 .01
36–50 43.5 50.2 44.4
51–100 32.4 37.9 33.2

Female 45.2 50.4 45.9 .35
Race-ethnicity

Non-Hispanic white 58.9 60.0 59.0 .25
Non-Hispanic black 21.1 26.6 21.8
Hispanic 9.7 4.3 8.9
Other 10.4 9.1 10.2

Insurance
Private 14.2 8.2 13.4 .06
Medicare 31.1 28.5 30.7
Medicaid 36.5 47.8 38.1
None 8.1 3.6 7.5
Other 10.1 11.9 10.4

Rural 8.5 18.9 10.0 .01
Region

Northeast 33.0 32.8 33.0 .90
Midwest 16.8 17.2 16.9
South 30.1 26.6 29.6
West 20.0 23.4 20.5

Clinical covariate
Active psychotic symptoms 26.1 12.7 24.2 .02
Active physical problems 5.0 45.9 10.7 <.001
Social disruption 5.0 .3 4.4 <.001
Medications (M±SD) 2.59±.07 3.44±.21 2.71±.07 <.001
Substance use diagnosis 2.5 .1 2.1 <.001

Dependent variable
Antipsychotic medication 85.0 62.3 81.8 <.001
Hospitalization 1.0 1.1 1.0 .95

a Values are weighted percentages unless otherwise indicated.
b Weighted N=17,702,505
c Weighted N=2,852,559
d Weighted N=20,555,064



hospitalization (OR=2.09, CI=1.10–
3.97, p=.02, and OR=43.9, CI=4.44–
435.47, p<.01, respectively). No other
sociodemographic characteristics were
statistically significant in models 2, 3,
and 4.

As shown in Table 4, non-Hispanic
black race-ethnicity increased the
likelihood of antipsychotic medica-
tion management and hospitalization
in at least three of the four models.
Lack of insurance decreased the like-
lihood of hospitalization in all four
models.

Discussion
The study found that psychiatrists
provided 86% of visits to patients
with a diagnosis of schizophrenia and
that 85% of the psychiatrist visits in-
volved antipsychotic medication. Pri-
mary care physicians provided the re-
maining 14% of visits, and 62% of
those visits involved antipsychotic
medication. Primary care physicians
and psychiatrists reported virtually
identical hospitalization rates after a
visit by a patient with a schizophrenia
diagnosis (1%).

These findings provide evidence of
potential disparities in the delivery of
care for U.S. outpatients with a diag-
nosis of schizophrenia. In at least
three of the four models tested, we
observed consistent differences by
race-ethnicity in antipsychotic med-
ication management and hospitaliza-
tion and differences in hospitalization
by insurance. The fact that these pat-
terns appeared in both clinically het-
erogeneous and homogeneous groups
suggests that our findings are not at-
tributable to unobserved differences
in clinical severity. In addition, the
fact that these differences appeared
in models controlling for physician
specialty suggests that our findings
are not attributable to differences in
the probability of specialty care. No
disparities in antipsychotic medica-
tion management and hospitalization
were consistently observed by age,
gender, rurality, and region.

Although multiple studies have ex-
amined race-ethnicity disparities in
the prescription of first- versus sec-
ond-generation antipsychotic med-
ication (14–19), our study is the first
national study to examine potential
disparities in antipsychotic medica-
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Logistic regression model (model 1) testing the relationship of patient 
sociodemographic variables to antipsychotic medication management during the 
outpatient visit of patients with a diagnosis of schizophreniaa

Beta
Parameter estimate SE p OR 95% CI

Intercept .45 .42 .29 –– ––
Year –.06 .05 .22 .94 .86–1.04
Age (reference: 18–35)

36–50 –.42 .20 .03 .66 .45–.97
51–100 .23 .22 .31 1.25 .81–1.94

Female (reference: male) –.27 .15 .06 .76 .57–1.01
Race-ethnicity (reference: non-His-
panic white)

Non–Hispanic black .50 .25 .05 1.66 1.01–2.72
Hispanic .16 .31 .61 1.17 .64–2.16
Other –.28 .30 .36 .76 .42–1.37

Insurance (reference: private insurance)
Medicare –.37 .30 .22 .69 .38–1.24
Medicaid –.36 .30 .24 .70 .38–1.27
None –.16 .60 .79 .85 .26–2.76
Other –.46 .38 .23 .63 .30–1.34

Rural (reference: urban) –.71 .35 .04 .49 .25–.97
Active psychotic symptoms

(reference: none) .42 .23 .07 1.52 .97–2.41
Active physical problems (reference: 

none) –1.76 .33 <.001 .17 .09–.33
Medications 1.02 .10 <.001 2.76 2.28–3.35

a Model 1 controlled for clinical covariates. Covariates that did not meet criteria for inclusion in the
model: social disruption, substance use diagnosis, and region
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Logistic regression model (model 1) testing the relationship of patient 
sociodemographic variables to hospitalization after the outpatient visit of 
patients with a diagnosis of schizophreniaa

Beta
Parameter estimate SE p OR 95% CI

Intercept –4.56 1.28 <.001 –– ––
Year –.02 .13 .91 .98 .76–1.28
Age (reference: 18–35)

36–50 –.57 .72 .42 .56 .14–2.30
51–100 –.71 .85 .40 .50 .09–2.60

Female (reference: male) –.24 .63 .70 .78 .23–2.70
Race-ethnicity (reference: non-
Hispanic white)

Non-Hispanic black 1.26 .61 .04 3.52 1.06–11.65
Hispanic –.97 1.10 .38 .38 .04–3.25
Other .40 .82 .63 1.49 .30–7.48

Insurance (reference: private insurance)
Medicare –1.01 .97 .30 .37 .06–2.43
Medicaid –.07 .91 .94 .93 .16–5.53
None –15.86 1.10 <.001 <.001 <.001b

Other –.89 1.04 .39 .41 .05–3.11
Rural (reference: urban) –1.21 1.13 .28 .30 .03–2.74
Active psychotic symptoms (reference: 

none) 1.49 .64 .02 4.42 1.27–15.42
Social disruption (reference: none) 1.64 .70 .02 5.15 1.31–20.26

a The model controlled for clinical covariates. Covariates that did not meet criteria for inclusion in
the model: active physical problems, medications, substance use diagnosis, and region

b The highest and lowest value in the confidence interval were both less than <.001 and could not
be estimated in SAS.



tion management. Our race-ethnicity
findings differ from the results of the
only other study of this question,
which reported no racial differences
in a regional sample of Medicaid re-
cipients with schizophrenia who had
not been recently hospitalized (20). It
is not possible to determine whether
the discrepant findings between the
two studies are the result of differ-
ences in samples, operational defini-
tions, or statistical modeling. The in-
creased odds of antipsychotic med-
ication management for non-Hispan-
ic blacks may indicate that they are
more likely than non-Hispanic whites
to receive any antipsychotic medica-
tion. However, we suspect that the
race-ethnicity differences indicate
that physicians of non-Hispanic
blacks were more likely to adjust their
antipsychotic medications during the
visit because the previously pre-
scribed drug had serious side effects
or could not be adhered to (1). The
latter explanation is consistent with
the odds of increased hospitalization
that we observed for non-Hispanic
blacks.

Our study is also the first national
study to examine potential disparities
in hospitalization, and our findings
replicated regional findings for non-
Hispanic blacks (21,22) and the unin-
sured (23,24). The consistencies be-
tween national and regional findings
are encouraging because regional
studies are often conducted in data-
bases with a broader range of clinical
covariates. The increased odds of hos-
pitalization for non-Hispanic blacks
suggests that blacks may not get high-
quality outpatient care, that they lack
the psychosocial support in the com-
munity needed to prevent hospital-
ization, or that clinicians view black
patients as more dangerous and adopt
a lower threshold for hospitalization
(1). The decreased odds of hospital-
ization for noninsured patients sug-
gest that these patients may be hospi-
talized too infrequently or that pri-
vately insured patients may be hospi-
talized too often, even in systems that
are highly managed. Further research
is needed to determine reasons for
the relationships we observed.

The internal and external validity of
our findings is subject to the following
considerations. First, the diagnostic

accuracy of our sample was imperfect
because the diagnoses relied on physi-
cian judgment rather than on objec-
tive assessment tools. Although policy
analysts find it useful to generalize to
patients who receive real-world diag-
noses, this potential measurement er-
ror is problematic if diagnostic accura-
cy differed by the sociodemographic
characteristics that we examined. Sec-
ond, the database does not contain a
comprehensive set of clinical covari-
ates. Although further research in
databases with more comprehensive
clinical covariates is definitely war-
ranted, it is encouraging that we were
able to replicate our major findings
for visits by patients with no active
psychotic symptoms—a clinically
more homogeneous population.
Third, the database does not system-
atically sample visits in which patients
with schizophrenia receive psychoso-
cial treatment. Although smaller stud-
ies have found disparities in receipt of
psychosocial treatment by age, race-
ethnicity, and rurality (25,26), we can-
not comment on potential national
disparities for this important source of
evidence-based care except to note
that patients who obtain mental
health care exclusively in primary care
settings may be less likely to receive
this important treatment. Fourth, be-
cause the unit of analysis is a single of-
fice visit, patients making frequent

visits because of illness severity may
be overrepresented; however, given
that each office sampled visits for a
four-week period only, this source of
measurement error is not likely to
greatly bias findings. Even with these
limitations, the database represents
the most comprehensive national sur-
vey of office-based physician visits for
schizophrenia over geography, popu-
lation, and time.

Conclusions
Over nine years, this study observed
consistent differences by race-ethnic-
ity in antipsychotic medication man-
agement and hospitalization, as well
as differences by insurance in hospi-
talization, which were difficult to ex-
plain by clinical severity or specialty
care treatment. It is one step to know
that potential disparities exist; it is a
second step to know how to address
them. Further research in databases
that will permit more definitive iden-
tification of disparities is needed, fol-
lowed by research on their causes and
consequences as the field moves to-
ward ensuring high-quality care (27)
to all individuals in this vulnerable
population.
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Odds ratios associated with significant (p<.05) predictors of antipsychotic 
medication management and hospitalization in four logistic regression models

Medication
Predictor and model management Hospitalization

Non-Hispanic black compared with 
non-Hispanic white

Model 1a 1.66 3.52
Model 2 1.88 6.95
Model 3 1.48b 3.69
Model 4 1.76 6.95

No insurance compared with private insurancec

Model 1a ns <.001
Model 2 ns <.001
Model 3 ns <.001
Model 4 ns <.001

a Model 1 controlled for clinical covariates in the entire sample. Model 2 controlled for clinical co-
variates in the cohort with no active psychotic symptoms. Model 3 controlled for clinical covari-
ates and physician specialty in the entire sample. Model 4 controlled for clinical covariates and
physician specialty in the cohort with no active psychotic symptoms.

b p=.10
c All odds ratios examining the relationship of no insurance to antipsychotic medication manage-

ment were nonsignificant.
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