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Abstract

Objective—People with mental disorders are estimated to die 25 years younger than the general
population, and heart disease (HD) is a major contributor to their mortality. We assessed whether
Veterans Affairs (VA) health system patients with mental disorders were more likely to die from

HD than patients without these disorders, and whether modifiable factors may explain differential
mortality risks.

Methods—Subjects included VA patients who completed the 1999 Large Health Survey of
Veteran Enrollees (LHSV) and were either diagnosed with schizophrenia, bipolar disorder, other
psychotic disorders, major depressive disorder or other depression diagnosis or diagnosed with
none of these disorders. LHSV data on patient sociodemographic, clinical and behavioral factors
(e.g., physical activity, smoking) were linked to mortality data from the National Death Index of
the Centers for Disease Control and Prevention. Hierarchical multivariable Cox proportional
hazards models were used to assess 8-year HD-related mortality risk by diagnosis, adding patient
sociodemographic, clinical and behavioral factors.

Results—Of 147,193 respondents, 11,809 (8%) died from HD. After controlling for
sociodemographic and clinical factors, we found that those with schizophrenia [hazard ratio
(HR)=1.25; 95% confidence interval (95% CI): 1.15-1.36; P<.001] or other psychotic disorders
(HR=1.41; 95% CI: 1.27-1.55; P<.001) were more likely to die from HD than those without
mental disorders. Controlling for behavioral factors diminished, but did not eliminate, the impact
of psychosis on mortality. Smoking (HR=1.32; 95% CI: 1.26-1.39; P<.001) and inadequate
physical activity (HR=1.66; 95% CI: 1.59-1.74; P<.001) were also associated with HD-related
mortality.

"Corresponding author. VA Ann Arbor Serious Mental Iliness Treatment Research and Evaluation Center, Ann Arbor, MI 48105,
USA. Tel.: +1 734 845 5046; fax: +1 734 845 3249. amykilbo@umich.edu (A.M. Kilbourne).
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Conclusions—RPatients with psychosis were more likely to die from HD. For reduction of HD-
related mortality, early interventions that promote smoking cessation and physical activity among
veterans with psychotic disorders are warranted.
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1. Background

Mental disorders, including schizophrenia, bipolar disorder and major depressive disorder,
affect up to 20% of the US population and are leading causes of disability, social and
occupational dysfunctions, and premature mortality [1-3]. Heart disease (HD) is one of the
leading causes of death among persons with mental disorders [4,5], and it has been
associated with 25-30 years of premature mortality among patients diagnosed with
schizophrenia [4,6].

There are many reasons for the increased risk of HD and subsequent premature mortality in
persons with mental disorders. Notably, a substantial percentage of persons with
schizophrenia have significantly higher rates of obesity [7], diabetes and hypertension
compared to the general population [8]. The prevalence of negative health behaviors,
including smoking [9] and limited physical activity [10], is also higher among patients
diagnosed with schizophrenia and other mental disorders than among the general population
[8,11]. Medications that are increasingly being used to manage psychosis, notably second-
generation antipsychotics, are associated with weight gain, contributing to an increased risk
of HD [12,13]. Furthermore, community mental health programs, which are often the
primary source of care for persons with chronic mental ilinesses, often lack adequate access
to and coordination with general medical services [14,15].

Prior studies have mainly focused on HD-related mortality in schizophrenia and have not
compared mortality among patients with other mental disorders, including bipolar disorder
or depression. Moreover, studies have not assessed the specific mechanisms of increased
HD-related mortality in persons with mental disorders. Existing studies on HD mortality risk
in patients with mental disorders have also been limited in several important ways. First,
they were either based on selective clinical trial samples for a single disorder (e.qg.,
schizophrenia) [8] or based on institutionalized populations [6], which do not fully represent
patient populations in usual care. Second, comparison groups have been primarily based on
the US general population rather than on more comparable patient samples (e.qg.,
nonpsychiatric patients from the same treatment settings). Most studies have lacked specific
information on cause-specific mortality, assessing all-cause mortality risks as opposed to
disease-specific mortality risks, leading to less precise assessments of explanatory risk
factors. Finally, most studies have lacked sufficient clinical or behavioral measures to assess
the specific mechanisms of HD-related mortality risk in patients with mental disorders
[5,16,17].

Understanding which mental disorder diagnoses are most vulnerable to HD-related mortality
and which specific clinical or health behaviors contribute to increased HD-related mortality
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can assist providers in prioritizing intervention efforts. The Veterans Affairs (VA), with its
integrated health care system and extensive clinical and mortality data, provides an ideal
setting for the study of the specific effects of behavioral and clinical factors on HD-related
mortality in this group. Based on a comprehensive national survey of VA patients receiving
care, we (a) compared HD-related mortality rates among VA patients with schizophrenia,
bipolar disorder, other psychotic disorder or depression to HD-related mortality rates among
VA patients without these diagnoses; (b) determined whether patients with mental disorders
were more likely to die from HD than those without these disorders; and (c) identified
clinical or behavioral factors that explained the impact of mental disorders on HD mortality.

2. Methods

VA patients who had completed the 1999 Large Health Survey of Veteran Enrollees
(LHSV) and who had been diagnosed with schizophrenia, bipolar disorder, other psychotic
disorder or major depression or had none of these diagnoses in 1998-1999 were included.
Administered in 1999, the LHSV is the largest survey ever conducted of veterans using VA
health services and is one of the largest comprehensive assessments of health status,
sociodemographics, behaviors and utilization within a national patient population [18]. The
reliability and validity of the LHSV questions have been demonstrated elsewhere [19-21].

2.1. Study population

Data from the LHSV were linked to the VA’s National Psychosis Registry (NPR), the
National Registry of Depression (NARDEP) and a random sample cohort of veterans
without mental disorders, all of which were developed and maintained by the National VA
Serious Mental Iliness Treatment Research and Evaluation Center [22]. NPR includes
comprehensive administrative data on diagnosis, utilization and cost for all VA patients with
an International Classification of Diseases, Ninth Revision (1CD-9) diagnosis of
schizophrenia, bipolar disorder or other psychotic disorder. NARDEP [23] includes these
data for all VA patients with an ICD-9 diagnosis of depression. The random sample of VA
patients included those who made at least one inpatient or outpatient visit within the VA
during fiscal year (FY) 1998 or 1999. In the VA, providers record diagnoses using
standardized forms for each encounter. Professional coders verify diagnoses and assign
corresponding ICD-9 codes. This study received approval from local institutional review
boards, and informed consent from patients was not required for this secondary data
analysis.

Study inclusion criteria were as follows. First, patients had to have received VA care in FY
1998 or 1999, either with a diagnosis of schizophrenia, bipolar disorder, other psychotic
disorder, major depressive disorder or other depression diagnosis, or as part of the random
sample of VA patients with no diagnosis of these conditions. Second, patients had to have
completed the LHSV, to have received VA care in FY 2000 and to be alive at the start of
calendar year 2000. In this study, patients with mental disorders were identified based on
ICD-9 diagnoses of schizophrenia (including schizoaffective disorder: ICD-9 codes 295.0—
295.4, 295.6, 295.7, 295.8 and 295.9), bipolar disorder (ICD-9 codes 296.0-296.1 and
296.4-296.8), other psychotic disorders (ICD-9 codes 297-297.9 and 298-298.9), major
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depressive disorder (ICD-9 codes 296.2 and 296.3, including codes for severe episodes with
psychotic features) or other depressive disorder. Based on previously established definitions
from NARDEP, other depressive disorders included the following |CD-9 code diagnoses:
311 (depressive disorder not otherwise specified), 300.4 (dysthymia), 309.0 (adjustment
disorder with depressed mood), 293.83 (mood disorder due to medical condition), 296.90
(mood disorder), 309.1 (prolonged depressive reaction), 296.99 (other specified affective
disorders) and 301.12 (chronic depressive personality disorder), of which the majority were
diagnosed with depressive disorder not otherwise specified or dysthymia. [24]. Since
patients may be diagnosed with multiple (and sometimes mutually exclusive) conditions, we
used the most frequently occurring serious mental illness diagnosis recorded in all
encounters in FY 1998-1999 to classify patients using the following hierarchy:
schizophrenia, bipolar disorder, other psychotic disorder, major depressive disorder or other
depression. In cases where encounter data revealed an equal number of each diagnosis, we
categorized the patient as having the more debilitating condition using the above hierarchy.
The World Health Organization’s Global Burden of Disease Study [1] identifies
schizophrenia as the most debilitating mental disorder.

Given our focus on identifying the risk factors of HD-related mortality in VA patients
diagnosed with different mental disorders, we wanted to include all patients diagnosed with
schizophrenia, bipolar disorder, other psychosis, major depressive disorder or other
depression in FY 1998 or 1999 who had also completed the LHSV. Our random sample of
100,000 patients receiving care in FY 1998 or 1999 was selected regardless of psychiatric
diagnosis status, as many patients were also included in the population of patients with
mental disorders from NPR or NARDEP. This allowed for an enriched sample of VA
patients with mental disorders and a comparable sample of patients randomly selected from
the same time period. Hence, our total sample size was 147,193, including patients
diagnosed with schizophrenia (N=22,817), bipolar disorder (N=15,203), other psychosis
(N=7336), major depressive disorder (N=34,952) or other depressive disorder diagnoses
(N=50,813). Our total random sample of patients who also completed the survey without any
of these mental disorder diagnoses was 16,072.

LHSV data on patient, clinical and behavioral factors were linked to mortality data from FY
2000-2006 from the Centers for Disease Control and Prevention (CDC)’s National Death
Index (NDI) Plus database. Additional data, including age (as of the LHSV survey date),
gender, service-connected disability and medical comorbidities, were available from VA
electronic medical record data from FY 1998 to FY 1999. Data on other psychiatric
diagnoses, including substance use disorders (alcohol and illicit drug use) and anxiety
disorders were also ascertained. Having a VA-service-connected disability acquired
primarily during or because of military service qualifies a veteran for unlimited outpatient
care.

Using the LHSV and administrative data, we operationalized available patient
sociodemographic factors that are thought to confound the association between mental
disorder diagnosis and HD mortality [8,16,17]. From the LHSV, we ascertained self-
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reported patient race/ethnicity (categorized as black, white or other), education (categorized
as high school or less, some college or college graduate) and marital status (categorized as
married or unmarried). Additional patient factors from the LHSV included support (having
someone to take the patient to the doctor—yes or no; living alone or not), financial hardship
(defined as not having sufficient money to buy food — yes or no) and reliance on VA care
(VA use only, compared to any non-VA services use in 1999).

Clinical factors, including risk factors of HD-related mortality, were ascertained from VA
electronic data. We focused, in particular, on current (1998-1999) diagnoses of conditions
considered risk factors or risk equivalents of HD, including diabetes, cardiovascular disease,
cerebrovascular disease, hypertension or hyperlipidemia, based on ICD-9 codes that have
been previously established in this cohort [25]. Other medical comorbidities were defined
using the Charlson Comorbidity Index for administrative data [26], modified to exclude
diabetes, myocardial infarction, chronic heart failure, cerebrovascular disease or dementia.
The Charlson Comorbidity Index classifies categories of comorbidity by severity (e.g.,
cancers, HIV): 0 (no condition), 1 (condition present in time period) or 1.14 (more severe
condition present in time period). Scores range from 0 to 18, with higher scores indicating a
greater burden of medical comorbidity. Charlson scores were categorized because of
nonnormal distribution. Data on co-occurring psychiatric comorbidities not considered
mutually exclusive with psychosis or depression [dementia, posttraumatic stress disorder
(PTSD)] and any hospitalization occurring in 1998-1999 were also ascertained from VA
data and treated as potential confounders to mortality risk.

Health behaviors related to HD were ascertained based on self-reported data from the
LHSV, including physical activity and smoking, along with other health behaviors
associated with premature morbidity and mortality, including alcohol and illicit drug use.
Smoking was defined as whether the respondent reported current smoking. Adequate
physical activity was ascertained based on the question “How often do you engage in regular
activities (e.g., brisk walking, jogging, bicycling, etc.) long enough to work up a sweat?”
The response options were none, less than once per week, one to two times per week, three
to four times per week and five or more times per week. Based on guidelines for adequate
physical activity in a given week [27], responses of three or more times per week were
considered adequate physical activity to maintain health and to reduce the risk of HD.
Alcohol use was assessed based on a question on hazardous (binge) drinking adapted from
the Alcohol Use Disorders Identification Test [28]. We also included illicit drug use based
on ICD-9 diagnoses from VA administrative data, as no self-reported survey questions on
illicit drug use were available.

2.3. Mortality and cause of death

The NDI Plus, maintained by the National Center for Health Statistics, is a national
computerized index of death record information submitted by state vital statistics offices.
This federally maintained database contains the dates and causes of mortality for deaths
occurring in 1979 or later. Death records are added to the NDI file annually, approximately
12 months after the end of the calendar year. NDI data were acquired and linked to all
patients in the NPR, NARDEP and random sample populations between 1998 and 2006.
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HD-related deaths were defined using CDC cause-of-death criteria for “diseases of the
heart,” including myocardial infarction, congestive heart failure, hypertensive HD and
ischemic HD [International Classification of Diseases, Tenth Revision (ICD-10) codes 100—-
109, 113 and 120-151].

2.4. Analyses

The cumulative incidence of HD-related mortality was calculated across mental disorder
diagnoses (schizophrenia, bipolar disorder, other psychosis or depression) and compared to
those without these conditions. Multivariable Cox proportional hazards models were used to
assess the risk of HD-related mortality by schizophrenia, bipolar disorder, other psychosis
and depression status using the hazard ratio (HR; or risk ratio) estimate, comparing to those
without these mental disorder diagnoses. Three models were run, with the first model
controlling for mental disorder diagnosis and sociodemographic data only, the second model
controlling for added clinical factors (e.g., co-occurring diagnoses) and the third model
controlling for added behavioral variables, notably those directly related to HD risk,
including smoking and inadequate physical activity. Three survival curves (displaying the
time to mortality from HD for each mental health diagnosis) were run, with the first model
controlling for sociodemographic factors, the second model controlling for
sociodemographic and clinical factors and the third model controlling for sociodemographic,
clinical and behavioral factors. The censor date was the date of death from other causes; for
those still alive by the end of the observation period, the censor date was 12/31/06.

Out of 147,193 eligible patients, 40,241 (27.3%) had died by the end of 2006. Of the 40,241
deaths, the most common cause of death was HD (N=11,809, or 8.0% of the total sample).
Overall, 15.5% of the patients were diagnosed with schizophrenia, 10.3% of the patients
were diagnosed with bipolar disorder and 5.0% of the patients were diagnosed with other
psychatic disorder (Table 1). About one fourth of the overall sample was diagnosed with
diabetes, and over half of the sample was diagnosed with hypertension. The mean Charlson
score for the overall sample was 0.8 (S.D.=1.3, range 0-18), indicating a moderate
comorbidity burden. Over a third of the sample was currently smoking, and about half of the
sample reported inadequate physical activity.

Compared to those without a mental disorder diagnosis, patients diagnosed with
schizophrenia or bipolar disorder were younger, and those diagnosed with bipolar disorder
were more likely to be female and college educated. For clinical factors, those with other
psychotic disorders were the most likely to be diagnosed with dementia, whereas those with
depression were the most likely to be diagnosed with hyperlipidemia. For health behaviors,
patients with schizophrenia were the most likely to be current smokers, and those with
bipolar disorder were the least likely to report adequate physical activity (Table 1).

Compared to those without a mental disorder diagnosis, patients with other psychotic
disorders were the most likely to die from HD. Those diagnosed with schizophrenia who
died from HD were more likely to die at a younger age (68.6 years) than those without a
mental disorder diagnosis (76.5 years; P<.001) (see Table 2).
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Results from the four HD mortality risk models are presented in Table 3 and Fig. 1A-C.
After controlling for sociodemographic factors, we found that those diagnosed with other
psychotic disorders were the most likely to die from HD by the end of 2006 [HR=1.89; 95%
confidence interval (95% CI): 1.72-2.08; P<.001] compared to those without a mental
disorder diagnosis. Patients with schizophrenia (HR=1.37; 95% CI: 1.26-1.49; P<.05),
bipolar disorder (HR=1.24; 95% CI: 1.13-1.36; P<.001), major depressive disorder
(HR=1.26; 95% CI: 1.17-1.35; P<.001) or other depression (HR=1.28; 95% CI: 1.19-1.37;
P<.05) were also more likely to die from HD than those without a mental disorder diagnosis.
However, after adding clinical factors, we found that the magnitude of the HRs was
diminished, suggesting that clinical factors explained some of the differential in mortality
within these patient groups. Diagnoses of diabetes (HR=1.52; 95% CI: 1.44-1.57; P<.001)
and dementia (HR=1.31; 95% CI: 1.25- 1.46; P<.001) were strongly associated with HD
mortality, yet did not fully explain the association between other psychotic disorder
diagnosis and mortality. PTSD diagnosis was associated with a lower mortality in the model
that adjusted for sociodemographic and clinical factors (HR=0.83; 95% CI: 0.78-0.88; P<.
001).

After additionally controlling for health behaviors, we found that those with schizophrenia
(HR=1.17; 95% CI: 1.07-1.28; P<.05) or other psychotic disorders (HR=1.30; 95% CI:
1.18-1.45; P<.001) were still more likely to die from HD than those without a mental
disorder (see Fig. 1C). Behavioral factors significantly associated with an increased risk of
HD mortality included smoking (HR=1.32; 95% CI: 1.26-1.39; P<.001) and inadequate
physical activity (HR=1.66; 95% CI: 1.59-1.74; P<.001).

4. Discussion

A substantial number of VA patients had died from HD by the end of 2006. Patients with
mental disorders also experienced a substantial burden of HD risk factors, including diabetes
and hypertension, and many were current smokers and reported inadequate physical activity.

Patients with psychosis (schizophrenia or other psychotic disorder diagnoses) were the most
likely to die from HD. Yet we were surprised to find that the adjusted relative risks of HD
mortality were not significantly different for those with bipolar disorder or depression
compared to patients without these diagnoses. Prior research has suggested that persons with
bipolar disorder have a similar HD risk factor profile as those with schizophrenia [29]. We
also found that while dementia was strongly associated with HD mortality risk, having a
PTSD diagnosis may have been protective. This finding may reflect treatment engagement
rather than psychopathology, as those diagnosed with this condition may be more likely to
receive VA services [30].

Clinical and behavioral factors largely contributed to, but did not fully explain, HD-related
mortality among patients with other psychotic disorders. Notably, the magnitude of this risk
substantially diminished for those with schizophrenia (from 37% to 17%) after controlling
for clinical and behavioral factors, including medical comorbidity, smoking and physical
inactivity. Smoking and physical inactivity were the behavioral factors most strongly
associated with HD-related mortality. Smoking, one of the strongest predictors of mortality
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in general, is common among individuals with schizophrenia and has been thought to help
mitigate psychotic symptoms. Physical inactivity is also more prevalent in persons with
psychotic disorders than in the general population, given that they are more likely
institutionalized, with little opportunities for adequate exercise. Still, the fact that psychosis
was independently associated with a greater HD-related mortality suggests that these
patients are especially vulnerable to poor outcomes independent of health behaviors.

To our knowledge, this is the largest study to comprehensively examine how modifiable risk
factors explain HD-related mortality within a large national survey of patients with and
without mental disorders. Several studies have reported an increased risk of HD-related
mortality among those with schizophrenia, but relatively few studies have compared
mortality risk across other mental disorder diagnoses [17,31,32]. The importance of
including patients with other mental disorder diagnoses beyond schizophrenia is reflected in
our findings that patients diagnosed with other psychotic disorders were most at risk for HD
mortality in our study and may represent an especially vulnerable patient group.

In addition, previous studies did not include comprehensive patient-level clinical or
behavioral data that could explain the differential in HD mortality between mental disorder
diagnoses and ultimately inform the development and implementation of treatment
interventions for this group. In a meta-analysis, Saha et al. [31] reported a standard HD
mortality estimate of 2.5 for patients with schizophrenia, yet there was no quantification of
modifiable clinical or behavioral factors that explained this increased risk. Osborn et al. [32]
found that UK patients with schizophrenia were about three times more likely to die from
HD; however, while the analysis controlled for smoking and antipsychotic use, it did not
control for co-occurring medical conditions (e.g., diabetes, obesity), which might have
explained these associations. Understanding the specific modifiable risk factors associated
with HD-related mortality in persons with mental disorders can inform interventions to
reduce mortality risk in this group [33-35].

Despite the use of comprehensive patient-level survey and electronic data from a large
national sample of patients with and without mental disorders, there are limitations to this
study that warrant consideration. First, this study was not based on an inception cohort, and
patients with mental illness may have had variable exposures to their illness that could
change the association between disease and outcome over time. No follow-up LHSV was
available to assess changes in risk factors over time. Second, the VA did not have complete
laboratory and vital signs data for all patients at the time of the survey to confirm clinical
diagnoses, notably hypertension and hyperlipidemia. Third, we were unable to assess the
effect of medication use, notably atypical antipsychotics, on HD mortality risk. Nonetheless,
we controlled for potential sequelae of atypical antipsychotics, including hyperlipidemia and
diabetes diagnoses, and including these medications as confounders may have led to
overadjustment.

Furthermore, the lack of treatment data was a limitation, and the roles of continuity of care
and treatment engagement in mortality risk were not assessed. Treatment engagement may
have led to the “protective” effect of being diagnosed with a specific condition (e.g., PTSD).
In VA electronic data, diagnosis is often synonymous with treatment. The possible effect of
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treatment may have also explained the finding that depression and bipolar disorder had
relatively less influence on HD mortality than psychotic disorders. Hence, the roles of
treatment continuity and mortality across different mental disorder diagnoses should be
explored further. We were also unable to control for the treatment effects of diabetes,
hypertension or other HD risk factors (e.g., antihypertensives, lipid-lowering drugs, etc.);
thus, residual confounding may have occurred. Moreover, we were unable to control for
current psychiatric symptoms. Finally, the focus on VA patients may limit the
generalizability of our findings.

Nonetheless, our findings have important implications for reducing disparities in HD-related
mortality among persons with psychotic disorders within and beyond the VA setting. HD is
prevalent, is associated with up to a 20% shorter life expectancy and is the most common
cause of death in persons with mental disorders [4]. Our study found that VA patients with
psychosis were the most likely to die from HD, but also elucidates specific modifiable
behavioral risk factors that contribute to this public health crisis. For the reduction of HD-
related mortality, programs should consider smoking-cessation strategies or interventions to
promote exercise among patients who are able to benefit from physical activity
interventions. Moreover, interventions to improve physical activity that focus on reducing
HD risk should be age appropriate (e.g., lower impact for older individuals) and, more
importantly, should address behavior change within the context of psychotic symptoms and
co-occurring conditions, notably dementia. In addition, interventions to reduce the risk of
HD should be integrated with existing programs such as geriatric psychiatry or rehabilitation
so that the management of medical comorbidity and HD risk factors is addressed in light of
individuals’ current functional status. With an emphasis on integrated mental health
services, the VA is poised to take the next step towards implementing programs that aim to
reduce the risk of HD-related mortality in patients with psychosis.
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(A-C) Survival curves for the Cox proportional hazards models assessing HD mortality risk
by mental disorder diagnosis. (A) represents the analysis controlling for sociodemographic
factors (gender, age, race, education, marital status, support, financial hardship, non-VA use,
living alone and service connection). (B) adds clinical factors (Charlson score,
cardiovascular disease, diabetes, hypertension, hyperlipidemia, cerebrovascular disease, any
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hospitalization and other psychiatric diagnoses, including dementia, PTSD and substance
use diagnosis). (C) adds health behaviors (smoking, alcohol use and physical activity).
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Table 2

Mortality from HD, by mental disorder diagnosis

Died of HD  Ageof death
[n(%)] [mean(SD.)]

Schizophrenia (N=22,817) 1579 (6.92) 68.6 (12.0)
Bipolar disorder(N=15,203) 921 (6.06) 69.3(12.2)
Other psychosis diagnosis (N=7336) 877 (11_95)** 76.5(9.8)

Major depressive disorder only (N=34,952) 2559 (7.32) 71.8(11.1)
Other depression (N=50,813) 4422 (8.70) 74.1(10.5)
No mental disorder diagnosis (N=16,072) 1380 (8.59) 76.5(9.3)

Total sample (N=147,193) 11,738 (7.97) 729 (11.1)

HD-related deaths were deaths defined using CDC cause-of-death criteria for “diseases of the heart,” including myocardial infarction, congestive
heart failure, pulmonary HD, hypertensive HD and ischemic HD (ICD-10 codes 100109, 111, 113 and 120-151).

* %
P<.001 compared to patients without a mental disorder diagnosis.
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Multivariable results: Cox proportional HRs for mortality from HD (HD without pulmonary HD)

Table 3

Sociodemographic model
(123,287 observations)

Adding clinical factors
(123,287 observations)

Adding behavioral factors
(117,892 obser vations)

Schizophrenia

Bipolar disorder

Other psychosis

Major depressive disorder
Other depression diagnosis

Demographic factors

Male (vs. female)

Age 50-64 (vs. <50) years
Age =65 (vs. <50) years
Black (vs. White)

Other (vs. White)

Less than high school (vs. college)
High school graduate (vs. college)

No one to take patient to the doctor

Financial hardship

Any non-VA use
Living alone
Service connection

Clinical/severity factors

Charlson score of 1 (vs. 0)
Charlson score =2 (vs. 0)

Diabetes diagnosis

Cardiovascular disease diagnosis

Hypertension diagnosis
Hyperlipidemia diagnosis
Cerebrovascular diagnosis
Hospitalization (1998-1999)

Other psychiatric disorders

Dementia diagnosis
PTSD diagnosis

Behavioral factors

Current smoker

Hazardous drinking

Ilicit drug use disorder

1.37 (1.26-1.49)""
1.24 (1.13-1.36)""
1.89 (1.72-2.08)""
1.26 (1.17-1.35)""
1.28 (1.19-1.37)""

2.01 (1.74-2.33)""
238 (2.17-2.62)""
8.26 (7.54-9.04)""
0.83 (0.77-0.90)""
0.74 (0.69-0.80)""
1.36 (1.29-1.43)""

1.13 (1.08-1.19)""
0.98 (0.92-1.04)
1.03 (0.97-1.09)

1.05 (1.01-1.10)"
1.15 (1.10-1.21)"*

0.91 (0.87-0.95)" "

1.25 (1.15-1.36)""
1.09 (0.99-1.20)
1.41 (1.27-1.55)""
1.09 (1.01-1.17)"
1.10 (1.03-1.18)"

1.90 (1.65-2.20)"
2.03 (1.85-2.23)""
**
5.64 (5.14-6.19)
0.75 (0.69-0.80)" "
0.73 (0.68-0.78)""
1.25 (1.19-1.32)"*

1.11 (1.05-1.17)""
0.99 (0.94-1.06)
0.99 (0.94-1.05)

1.22 (1.17-1.27)""
1.18 (1.12-1.23)"*
0.95 (0.91-0.99)"

1.33 (1.26-1.40)""
1.39 (1.33-1.47)""
151 (1.44-157)""
1.68 (1.60-1.77)""
1.38 (1.32-1.46)""
0.86 (0.82-0.89)""
0.87 (0.80-0.96)"

1.45 (1.38-1.52)""

1.35 (1.25-1.46)""
0.83 (0.78-0.88)""

1.17 (1.07-1.28)"
1.04 (0.94-1.14)

1.30 (1.18-1.45)""
1.04 (0.97-1.13)

1.06 (0.99-1.14)

1.91 (1.65-2.21)""
2.01 (1.82-2.22)""
6.07 (5.50-6.70)""
0.74 (0.69-0.80)" "
0.74 (0.68-0.79)"
1.16 (1.10-1.23)""

1.06 (1.01-1.12)"
0.98 (0.92-1.05)
0.94 (0.89-1.00)

1.22 (1.17-1.28)""
1.19 (1.14-1.25)""

0.94 (0.90-0.98)"

1.24 (1.17-1.30)""
1.31 (1.25-1.38)""
1.52 (1.45-1.59)""
1.63 (1.55-1.72)""
1.40 (1.33-1.47)""
0.88 (0.84-0.92)"*
0.83 (0.75-0.91)"

1.39 (1.33-1.46)""

1.31 (1.21-1.42)""

0.81 (0.76-0.86)" "

1.32 (1.26-1.39)""
0.95 (0.90-1.00)
1.07 (0.98-1.16)
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Sociodemographic model  Adding clinical factors  Adding behavioral factors
(123,287 observations) (123,287 observations) (117,892 obser vations)

Physical activity less than once a week - - 1.66 (1.59-1.74)""

Results are expressed as HR (95% CI).
Charlson score was categorized because of nonnormal distribution.
*

P<.05.

*

*
P<.001.
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