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Not only is schizophrenia a de-
bilitating disease due to its as-
sociated positive and negative

symptoms (1,2), it is also considered a
risk factor for many chronic medical
conditions. Observational studies
have found the prevalence of diabetes

to be two to three times higher for in-
dividuals with schizophrenia than for
the general population (3–5). We pre-
viously reported a large population-
based study showing that the preva-
lence of cardiovascular disease was
significantly higher among people

with schizophrenia (27%) than among
a control group of people without
schizophrenia (17%) (5).

Research has demonstrated that
people with severe mental illness are
less likely to receive medically neces-
sary procedures for cardiovascular
disease, despite the increased cardio-
vascular morbidity and mortality, than
are those without schizophrenia
(6–8). For example, data from the
Clinical Antipsychotic Trials of Inter-
vention Effectiveness study recog-
nized that people with schizophrenia
were inadequately diagnosed and
treated for diabetes, hypertension,
and dyslipidemia (6). In addition,
Kisely and colleagues (7) confirmed
that individuals with severe mental
illness were significantly less likely to
receive revascularization procedures
than persons without a mental illness.
Last, national and international
guidelines for monitoring people with
severe mental illness for cardiovascu-
lar risk factors and disease are avail-
able, particularly for individuals tak-
ing atypical antipsychotic agents, but
these guidelines have had little im-
pact to date on clinical care of those
with mental illness (9–11).

Given the increased risk of cardio-
vascular morbidity and mortality
among people with schizophrenia,
the opportunity to access care is vital
for primary and secondary prevention
of cardiovascular disease in this popu-
lation (9). Access to a general practi-
tioner and specialist care, where indi-
cated, is necessary for the monitoring
and management of cardiovascular
risk (9,12). Although a number of
studies have demonstrated inequities
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in cardiovascular care for people with
schizophrenia or severe mental illness
(6–11), little is known about access to
primary and specialist care in this
population. De Hert and colleagues
(9) have suggested that people with
schizophrenia have substantially lim-
ited access to primary health care.
Copeland and colleagues (13) investi-
gated trajectories of primary care use
by people over the age of 50 and
found that increased use was associat-
ed with improved survival but that in-
creased use was least common among
people with schizophrenia.

People with schizophrenia thus ap-
pear to have unmet health care needs.
This could be a result of not enough
health care in general or a suboptimal
mix of primary and non–psychiatric
specialist care. Either or both situa-
tions would likely result in missed op-
portunities for monitoring and man-
agement of cardiovascular risk factors
and disease. The first step toward ad-
dressing potential unmet health care
needs would be to examine population
levels of general and specialty health
care use. Therefore, the purpose of
this project was to evaluate health care
utilization and the potential opportu-
nities for care among people with
schizophrenia compared with those
without schizophrenia, with a focus on
cardiovascular risk factors and estab-
lished coronary artery disease. We
chose to examine use of specialized
cardiac care services (visits to cardiolo-
gists and internists and coronary revas-
cularization procedures) because of
previous work demonstrating that, all
else equal, those with schizophrenia
are older and carry a greater burden of
cardiovascular disease and risk factors.
Our objectives were to evaluate and
compare general health care utiliza-
tion, including use of general practi-
tioner visits, emergency department
encounters, and hospitalizations
among people with and without schiz-
ophrenia and to compare access to
specialist care for individuals with
coronary artery disease (internists, car-
diologists) among individuals with and
without schizophrenia.

Methods
Study design
A period-prevalence study design was
utilized to evaluate the study objec-

tives. Data from the administrative
databases of Alberta Health and Well-
ness from January 1, 1995, to Decem-
ber 31, 2006, were used to create the
study cohort. Individuals aged 20 years
and older were included in this study.

Alberta Health and 
Wellness databases
Alberta is a Canadian province with a
population of approximately 3.3 mil-
lion people in 2006 (14). Medically
necessary access to physicians and
hospitals within Alberta is universally
provided as a result of the Canada
Health Act, although individuals or
families in Alberta pay a modest
needs-based health insurance premi-
um. Health insurance premiums
were partially subsidized for individu-
als of First Nations status, those qual-
ifying for social assistance, and indi-
viduals receiving supports for inde-
pendence. The need for, and receipt
of, health care subsidies represents a
robust measure of lower socioeco-
nomic status within Alberta (15).

Alberta Health and Wellness data-
bases utilized in the study included
the Discharge Abstract Database, Al-
berta Physician Claims Data, the Am-
bulatory Care Classification System,
and Vital Statistics. These databases
provide deidentified information on
demographics, hospitalizations, emer-
gency department encounters, physi-
cian encounters, diagnostic and pro-
cedural codes, and mortality (16). Di-
agnostic and procedural codes were
based on codes from ICD-9-CM and
ICD-10-CA. The ICD-10-CA is a
modified version of the ICD-10 de-
veloped by the Canadian Institute for
Health Information to capture mor-
bidity in a Canadian context (17). Al-
berta Health and Wellness databases
include information on all individuals
within the province of Alberta eligible
for Alberta Health Care coverage. Es-
sentially all Albertans (99.5%) were
covered by the Alberta Health Care
Insurance Plan, according to the 2006
Canadian census data (14,18).

Identification of schizophrenia
Individuals with schizophrenia were
identified on the basis of physician
claims and hospital discharge data
(ICD-9-CM 295.x or ICD-10-CA
F20.x). Rawson and colleagues (19)

previously validated the use of ICD-9
codes in the Saskatchewan Health
databases; they found a 93.9% con-
cordance between primary hospital
and chart discharge diagnoses and a
61.8% concordance between the
physician service claims and primary
hospital discharge diagnoses in terms
of diagnosis of schizophrenia (ICD-9-
CM 295). Individuals with prevalent
schizophrenia were identified from
January 1, 1995, until December 31,
2006. Persons who did not meet the
criteria for schizophrenia created the
cohort of people without schizophre-
nia and were used as the comparison
group for the analysis.

General practitioner, emergency
department, and hospital visits
Use of health care in general was
measured by examining general prac-
titioner visits, emergency department
encounters, and hospitalizations. We
considered primary, urgent, and
emergent health care use and hospi-
talizations regardless of the reason for
the encounter as a broad measure of
access to general health care services.
Although visits to the general practi-
tioner, emergency department, or
hospitalizations may have been for
psychiatric illness among people with
schizophrenia, we evaluated utiliza-
tion of health care services in general
to identify whether the opportunity
for identification and management of
cardiovascular disease exists among
people with schizophrenia. In addi-
tion, we also included information re-
garding visits to psychiatrists for peo-
ple with and without schizophrenia,
separate from use of health care serv-
ices in general, given that most pa-
tients with schizophrenia are referred
to a psychiatrist for assessment. The
following data were collected: gener-
al practitioner visits and hospitaliza-
tions from January 1, 1995, to De-
cember 31, 2006, and emergency de-
partment visits from January 1, 1998,
to December 31, 2006.

Cardiac disease, revascularization,
and sensitivity analysis
Prevalence of coronary artery disease
was identified through ICD-9-CM and
ICD-10-CA codes. Coronary artery dis-
ease was defined as a diagnosis of acute
coronary syndrome, ischemic heart dis-
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ease, past myocardial infarction, or ar-
rhythmia and was based upon previous-
ly published criteria (16,20).

Access to specialist care was evalu-
ated for people, with and without
schizophrenia, with coronary artery
disease by comparing their access to
internists and cardiologists. General
internists are consultant-based spe-
cialists within Canada that manage di-
abetes and cardiovascular disease
specifically and were therefore in-
cluded in the specialist category (21).
Reasons for referral to cardiac spe-
cialist care in Canada include the car-
diac conditions described above that
encompass coronary artery disease
and are based on clinical circum-
stances of the cardiac illness (22).
Revascularization was identified us-
ing procedure codes for percuta-
neous coronary intervention and
coronary artery bypass graft from Al-
berta Physician Claims Data. Preva-
lence of coronary artery disease and
revascularization was measured with
data from January 1, 1995, to Decem-
ber 31, 2006. [An appendix providing
detailed information for identifica-
tion of coronary artery disease and
revascularization procedures is avail-
able in an online supplement to this
article at ps.psychiatryonline.org.]

We conducted a sensitivity analysis
by evaluating a non–procedure-based
specialty to distinguish access to spe-
cialist care overall versus access to
those who undertake expensive proce-
dures. We completed this analysis by
comparing access to specialist care, in-
cluding internists and endocrinolo-
gists, among those with diabetes. Iden-
tification of diabetes was based on the
established case definition of the Na-
tional Diabetes Surveillance System:
having two or more physician service
claims for diabetes within a two-year
period or one or more hospitalizations
with a diabetes code as the primary,
secondary, or other diagnosis (16,23,
24). Using this method of identifica-
tion, we calculated prevalence of dia-
betes in the January 1, 1995, to De-
cember 31, 2006, time span.

Data analysis
Each cohort was described in terms of
age, sex, receipt of health care subsi-
dies—a marker for socioeconomic sta-
tus (15)—and urban or rural dwelling.

Urban or rural dwelling was identified
using the postal code for each individ-
ual. Postal codes with a zero in the sec-
ond position indicate areas that are
serviced by rural route mail delivery by
Canada Post (25). Individuals with the
second digit of zero in the Forward
Sortation Area were classified as living
in a rural dwelling (25). All other indi-
viduals were classified as residing in an
urban dwelling (25).

General practitioner encounters,
emergency department encounters,
and hospitalizations were compared
based on any use (yes/no) and on lev-
el of use (high/low), with a median
split of the mean annual visits for the
entire study group. Mean annual vis-
its were calculated for each individual
by dividing the total number of visits
from January 1, 1995, through De-
cember 31, 2006, by the number of
years in the cohort. Specialist access
and revascularization was compared
between groups as a binary variable.

Multivariate logistic regression was
used to compare the cohorts of peo-
ple with and without schizophrenia in
terms of binary variables while adjust-
ing for variables that could potential-
ly influence utilization of health care,
including age, sex, socioeconomic sta-
tus, urban versus rural dwelling, and
diabetes and coronary artery disease
for the general medical access mod-
els. All analyses were completed by
using SPSS, version 15.0.

Ethics approval
Permission to conduct this study was
granted from the University of Alber-
ta Health Research Ethics Board
Panel B.

Results
Individuals with schizophrenia (N=
28,755) represented 1.2% of the sam-
ple (N=2,281,636). They were older
(mean age of 48 years versus 45 years)
and were more likely to have received
subsidized health care funding (59%
versus 21%) than individuals in the co-
hort without schizophrenia (Table 1).
Not surprisingly, people with schizo-
phrenia were more likely to have visit-
ed a psychiatrist. Those with schizo-
phrenia were more likely to have dia-
betes (10% versus 6%) and coronary
artery disease (20% versus 14%) than
those without schizophrenia.

People with schizophrenia were
more likely to access the health care
system in general (Table 2). Seventy-
six percent of people with schizophre-
nia had four or more general practi-
tioner encounters per year compared
with 47% of people without schizo-
phrenia (adjusted OR [AOR]=3.60).
Likewise, people with schizophrenia
were more likely to be hospitalized at
least once per year (10% versus 1%;
AOR=7.88) and to visit an emergency
department one or more times per
year (34% versus 13%; AOR=3.47)
(Table 2). Not surprisingly, people
with schizophrenia were also more
likely to have visited a psychiatrist
than people without schizophrenia
(mean±SD annual visits of 10.5±17. 2
and .2±1.5, respectively) (Table 1).

Despite having an increased preva-
lence of cardiovascular risk factors
and coronary artery disease, individu-
als with schizophrenia were less likely
to have received specialized cardiac
care than people without schizophre-
nia. Cardiologist encounters (50%
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Characteristics of people with and without schizophrenia who were eligible for
Alberta (Canada) Health Care coverage, 1995–2006

Schizophrenia No schizophrenia
(N=28,755) (N=2,281,636)

Characteristic N % N %

Male 14,596 50.8 1,128,788 49.5
Age (M±SD) 47.6±16.7 45.3±16.6
Receipt of health care subsidies 16,938 58.9 468,215 20.5
Urban dwelling 24,554 85.4 1,898,234 83.2
Annual psychiatrist visits (M±SD) 10.5±17.2 .2±1.5
Diabetes 2,952 10.3 126,817 5.6
Coronary artery disease 5,673 19.7 318,145 13.9



versus 59%; AOR=.76) and revascu-
larization (6% versus 12%); AOR=
.55) were significantly less likely
among individuals with schizophre-
nia, whereas internist encounters
were more common among people
with schizophrenia (89% versus 84%;
AOR=1.64) (Table 3).

In contrast, differences were much
smaller for use of less procedure-
based specialty care. For individuals
with diabetes, there was no differ-
ence in endocrinologist encounters
(7% versus 8%; AOR=.93) compared
with people without schizophrenia
(Table 3). Similar to the data found
for those with coronary artery dis-
ease, people with schizophrenia and
diabetes were more likely to see an
internist than those without schizo-
phrenia (89% versus 83%; AOR=
1.67. [A figure comparing use of spe-
cialized care for coronary artery dis-
ease and diabetes among individuals
with and without schizophrenia is
available in an online appendix to this
report at ps.psychiatryonline.org.]

Discussion
Although previous research has
demonstrated a discrepancy between
cardiovascular care for people with
schizophrenia compared with individ-
uals without schizophrenia (6–11), lit-
tle research has been done to evalu-
ate why this inconsistency exists. In
this large population-based study, we
were able to examine access to gener-
al and specialist care among people
with schizophrenia, and compare
with access among people without
schizophrenia, while taking into con-
sideration important factors that may
impact access to care, including so-
cioeconomic status and urban or rural
dwelling. Individuals with schizo-
phrenia were significantly more likely
than those without schizophrenia to
utilize the general health care system,
including general practitioner en-
counters, hospitalizations, and emer-
gency department encounters. They
were also significantly more likely to
visit a psychiatrist more frequently
than people without schizophrenia,
indicating that opportunities exist for

the monitoring for and management
of cardiovascular abnormalities among
people with schizophrenia. In addi-
tion, our results suggest that given the
quantity of general care received by
people with schizophrenia, the quali-
ty of care needs to be assessed to en-
sure appropriate management of car-
diovascular risk and disease.

Despite the demonstrated use of
medical care in general in this study’s
population, individuals with schizo-
phrenia and coronary artery disease
visited a cardiologist significantly less
frequently compared with people
with coronary artery disease who did
not have a diagnosis of schizophrenia.
Given the decreased utilization of
cardiologists, our finding that preva-
lence of revascularization was much
lower among the patients with schizo-
phrenia and coronary artery disease is
not surprising. Our results replicated
similar findings by others that have
demonstrated a decreased likelihood
of invasive cardiac procedures among
those with severe mental illness (7,8).
In addition, it must be noted that our
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Encounters with the health care system among people with and without schizophrenia who were eligible for Alberta
(Canada) Health Care coverage, 1995–2006

Schizophrenia  (N=28,755) No schizophrenia (N=2,281,636)

Encounter N % N % AOR 95% CI

Any general practitioner encounter 28,691 99.8 2,244,086 98.4 7.57 5.92–9.69
≥4 yearly general practitioner

encounters 21,732 75.6 1,065,262 46.7 3.60 3.49–3.71
Any emergency department encounter 25,748 89.5 1,571,347 68.9 3.57 3.44–3.71
≥1 yearly emergency department

encounter 9,810 34.1 287,251 12.6 3.47 3.38–3.56
Any hospitalization 22,683 78.9 921,899 40.4 5.67 5.50–5.84
≥1 yearly hospitalization 2,929 10.2 24,726 1.1 7.88 7.54–8.23

TTaabbllee  33

Procedures and utilization of specialist care in individuals with established coronary artery disease or diabetes

Schizophrenia No schizophrenia

Disease and specialist care N % N % AOR 95% CI

Coronary artery disease 5,673 — 318,145 —
Cardiologist 2,856 50.3 186,143 58.5 .76 .72–.80
Revascularization 350 6.2 37,882 11.9 .55 .49–.61
Internist 5,035 88.8 266,197 83.7 1.64 1.51–1.79

Diabetes 2,952 — 126,817 —
Endocrinologist 210 7.1 9,657 7.6 .93 .81–1.08
Internist 2,631 89.1 105,753 83.4 1.67 1.48–1.88



study was conducted in a universal
health care system; thus, our results
demonstrated that inequities occur in
systems with universal access to
health care, as has been demonstrat-
ed in previous studies in both ambu-
latory and hospital care (7,8,26).

We did find, however, that individ-
uals with schizophrenia and diabetes
or coronary artery disease were more
likely to visit an internist than were
those without schizophrenia. In addi-
tion, when looking at a less proce-
dure-based specialty, we found no
difference in utilization of endocri-
nologists for individuals with dia-
betes, with or without schizophrenia.
We speculate that a number of factors
may be contributing to this relation-
ship. Potentially, individuals with
schizophrenia are more likely to have
contraindications to revascularization
that are identified at the internist lev-
el of care and are therefore not re-
ferred to cardiologists for further as-
sessment. Alternatively, individuals
with schizophrenia may be referred
to cardiologists as frequently as those
without schizophrenia but not attend
the appointments. If this were the
case, however, we would have expect-
ed to see similar results for specialist
access among people with diabetes,
which we did not. Last, perhaps the
stigma of having a severe mental ill-
ness such as schizophrenia influences
treatment decisions. Our study can-
not explicitly shed light on potential
mechanisms, however, and further
research is needed to investigate why
people with schizophrenia and coro-
nary artery disease, in particular, are
not receiving specialist cardiac care to
the same extent as their counterparts
without schizophrenia.

One strength of this study was the
population-based approach, which
includes the population of the
province of Alberta aged 20 years
and older. A second strength of this
study was the ability to adjust for im-
portant potentially mediating vari-
ables that play a part in the relation-
ship between schizophrenia and
health care utilization, including so-
cioeconomic status and urban or ru-
ral dwelling. Because of these
strengths, the results are highly gen-
eralizable to the general population
of people with schizophrenia. In ad-

dition, although some studies have
evaluated receipt of revasculariza-
tion among people with schizophre-
nia and coronary artery disease, to
our knowledge very few studies have
assessed access to specialist care,
which is an important step in the
pathway between diagnosis of coro-
nary artery disease and receipt of
revascularization procedures. Last,
we conducted a sensitivity analysis to
evaluate non–procedure-based spe-
cialist care among people with and
without schizophrenia.

As with most studies that utilize ad-
ministrative data to answer questions,
our study is not without limitations.
The potential for misclassification of
illness existed, due to the use of
physician billing codes to identify dis-
ease. In addition, although we were
able to evaluate the frequency of vis-
its to primary, urgent, and specialist
care, we were unable to assess the
reasons for each visit. We do not be-
lieve that this is a major limitation of
this study, however, as the main pur-
pose of this study was to evaluate
whether people with schizophrenia
visit the general and specialist health
care system and as a result have the
opportunity for monitoring and man-
agement of cardiovascular risk and
disease.

Also, we were unable to evaluate
the impact of lifestyle factors such as
smoking status, body mass index, and
blood pressure control on cardiovas-
cular outcomes. These lifestyle fac-
tors differ between people with and
without schizophrenia (27) and may
impact cardiovascular treatment de-
cisions. In addition, although we were
able to identify a discrepancy associ-
ated with cardiac care among people
with schizophrenia compared with in-
dividuals without schizophrenia, we
were unable to identify the reasons as
to why someone with schizophrenia
was less likely to visit a cardiologist.
Last, we used a period-prevalence
study design to examine the study ob-
jectives; therefore, the possibility of
survival bias exists (28). The potential
survival bias would influence the op-
portunity for someone to access the
health care system, particularly for ill-
nesses such as cardiovascular disease
that are associated with a high mortal-
ity rate (29).

Conclusions
Individuals with schizophrenia and
coronary artery disease were signifi-
cantly less likely than their counter-
parts without schizophrenia to re-
ceive specialist cardiac care. Despite
suggestions to the contrary, however,
we found that people with schizo-
phrenia accessed the general health
care system more often than did peo-
ple without schizophrenia, demon-
strating that the opportunity exists to
monitor and manage cardiovascular
disease in this vulnerable population.
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