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Abstract
A Behavioral Model of Health Services Utilization approach was used to examine the impact of
comorbid mental illness on mortality of veterans admitted to Veterans Affairs Medical Centers in
fiscal year 2001 with a primary diagnosis of congestive heart failure (n= 15,497). Thirty percent
had a psychiatric diagnosis, 4.7% died during the index hospitalization and 11.5% died during the
year following discharge. Among those with mental illness, 23.6% had multiple psychiatric
disorders. Multivariable logistic regression models found dementia to be positively associated
with inpatient mortality. Depression alone (excluding other psychiatric disorders) was positively
associated with one-year mortality. Primary care visits were associated with a reduced likelihood
of both inpatient and one-year mortality. Excepting dementia, VA patients with a mental illness
had comparable or higher levels of primary care visits than those having no mental illness.
Patients with multiple psychiatric disorders had more outpatient care than those with one
psychiatric disorder.

INTRODUCTION
Congestive heart failure (CHF) is the most common cause of hospital admission among the
elderly, with direct and indirect costs in the US exceeding $33 billion.1 Estimated one-year
mortality rates among Medicare beneficiaries hospitalized for CHF range from 29 to 36%.2
Medicare CHF research has documented that mental illness is associated with increased
hospital utilization and cost.3 Furthermore, the National Heart Failure project found that
17% of Medicare heart failure patients had a mental diagnosis and that mental illness was
associated with slightly worse inpatient care and higher mortality rates.4

Although depression and anxiety are the mental illnesses most commonly linked to poor
CHF outcomes,5 dementia6 and schizophrenia7 have also been linked to poor cardiac
outcomes. Lifestyle factors of those with mental illness, such as high smoking rates, use of
alcohol and other drugs, and less physical activity may contribute to increased mortality.8
There may also be direct biological influences of mental illness, such as changes in immune
system response.9 Individuals with severe mental illness tend to delay cardiac care10 and
those with mental disorders have been found to under use evidence-based cardiovascular
services.11
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Given that heart failure is the number one reason for discharge among veterans served by the
Department of Veteran Affairs Health Administration (VA), many efforts have been
implemented to identify and apply best clinical practices in order to improve outcomes.12

The combination of heart failure and mental illness is of special concern to the VA since
roughly one-third of VA patients in medical treatment have at least one psychiatric
diagnosis.13 In addition, beyond the co-occurrence of psychiatric and medical diagnoses,
many VA patients have multiple psychiatric diagnoses. For example, a survey in 10 VA
primary care clinics found that 36% of depressed patients screened positive for
Posttraumatic Stress Disorder (PTSD).14 Another VA study found that heart disease patients
with multiple mental diagnoses had greater impairment and increased distress than veterans
with only one type of mental diagnosis.15

Surprisingly, some VA research has found that psychiatric diagnosis among heart failure
patients is associated with a decreased risk of mortality.16 Possible explanations suggested
by those authors were increased vigilance of psychiatric patients or a greater likelihood of
admitting lower severity CHF patients due to the mental illness.16 In response to
inconclusive findings and these special concerns of the VA, we have examined the influence
of comorbid psychiatric illnesses on mortality among veterans hospitalized for congestive
heart failure. We wanted to examine the relationship of mental illness to in-hospital and one-
year mortality, explore differences based on type of psychiatric diagnosis, and consider the
influence of multiple psychiatric diagnoses. We also assessed whether differences in
healthcare utilization might explain differences in mortality rates.

The Behavioral Model of Health Services Utilization17 provides the conceptual framework
for examining the impact of mental illness on the health services utilization and mortality of
veterans with congestive heart failure. This Model has been used within the VA to examine
mental health services18, 19 and the relationship between mental illness and clinical severity
of patients with CHF or pneumonia.16 It has also been used to examine context and heart
failure management of Medicare patients.2 The Behavioral Model acknowledges that the
general environment, including the healthcare system’s availability and characteristics,
provides the context for health status and healthcare utilization. Socio-demographics such as
age, gender, and race may predispose individuals to use health services, while enabling
factors such as insurance and income facilitate utilization. Personal need factors, represented
by the presence or severity of a medical condition may play a large role in utilization and
subsequent outcomes. This model is graphically portrayed in Figure 1, where it is assumed
that mortality is partially a function of prior health care behavior, including primary care.
The Behavioral Model has been expanded to include vulnerable domains in order to better
study disadvantaged populations.20 Mental illness is generally considered a personal
predisposing factor in this expanded vulnerable domain model.

METHODS
STUDY SAMPLE

Patient-level data were extracted from the Department of Veteran Affairs National Patient
Care Database in July of 2003 after obtaining approval from the UCLA and Greater Los
Angeles VA Institutional Review Boards.21 Analysis was conducted on 15,497 veterans
admitted to VA Medical Centers during fiscal year (FY) 2001 with a primary diagnosis of
congestive heart failure. Heart failure was defined consistent with other VA heart failure
research.22 Congestive heart failure (ICD-9-CM codes of 428.0, 428.1 or 428.9) was present
in 94.9% of subjects, while hypertensive heart disease with CHF (402.01, 402.11, and
402.91) was found in 3.6% of subjects. The remaining subjects had rheumatic heart failure
(398.91) or hypertensive heart and renal disease with CHF (404.01, 404.03, 404.11, 401.13,
404.91 or 404.93). The index hospitalization was defined as the first inpatient service in FY
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2001 in which heart failure was the primary diagnosis. All outpatient and inpatient records
for those veterans between FY 2000 and FY 2002 were also extracted.

VARIABLES
Dependent variable—All-cause mortality in the year after index hospitalization
discharge was determined by examining discharge status and date of death fields. This
information in the Patient Treatment File is updated from other sources including the
Veterans Benefits Administration Death Notice File, which has been shown to capture most
veteran deaths.23 Hospitalization records were available for 95% of patients dying within the
first year. The primary diagnosis of their final hospitalization was examined to see if cardiac
reasons might be considered the primary reason for death (ICD-9 CM codes of 390–456:
diseases of the circulatory system).

Primary predisposing individual variable—Patients were assigned to a psychiatric
diagnosis category based on diagnoses recorded in the index CHF hospitalization as well as
inpatient and outpatient services during the 12 months prior to the index CHF
hospitalization. The psychiatrtic category selection was based on the VA study by Cradock-
O-Leary et al. that examined psychiatric illness and medical utilization.24 Patients were
noted as having dementia (ICD-9-CM 290 or 294), severe mental illness (schizophrenia:
295, post traumatic stress disorder: 309.81, or bi-polar disorder, 296.00–296.06 or 296.40–
296.89), depression (remaining 296.xx, 300.4, or 311), and anxiety disorders (300.00–300.3,
308.3, or 309.21–309.28). For completeness sake, a category was created for other mental
diagnoses, including personality and adjustment disorders and mental illness to due a
medical condition (ICD-9 codes 293 through 316, excluding those already mentioned and
excluding substance abuse). However, other mental illness was not discussed because of its
heterogeneity. To account for multiple psychiatric diagnoses, we categorized patients as
having only one of the five types of psychiatric diagnoses mentioned above, or in one of
three groups of psychiatric comorbidity: dementia with another mental illness, serious
mental illness with depression and/or anxiety, and depression with anxiety.

Other predisposing individual variables—These variables included age, categorically
coded into five year increments based on mortality risk,25 ethnicity, gender and marital
status. Vulnerable domain measures included substance abuse/dependence (based on ICD-9-
CM codes 291–293 or 303–305 during inpatient or outpatient services within the prior year)
and being homeless at any point in the year preceding the index admission as per outpatient
records. Though having a service-connected condition greater than 10% could be considered
an individual enabling variable since that places a veteran at a higher priority for VA
services,26 we considered it as a predisposing variable since by definition all study subjects
were users of inpatient services.

Enabling contextual variables—Prior VA research demonstrated geographic variation
in treatment costs for CHF24 and geographic variations have been found in quality of care
for heart failure.2 Thus, an environmental measure was obtained from the Area Resource
File27 by recoding rural vs. urban distinction continuum codes developed by the US
Department of Agriculture. One may assume that there is a greater availability of medical
care both inside and outside of the VA system in more densely populated counties. The
primary health system unit of measurement was the VA Medical Center, identified by a
three digit station number. Medical center measures included affiliation with a medical
school and size, based on number of veterans served in 2001.18 Larger hospitals and those
with a medical school affiliation tend to have lower mortality and readmission rates,28

perhaps as a result of more specialized resources.
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Individual need variables—Need or clinical severity was proxied primarily by the
Congestive Heart Failure Index.29 This Index has been shown to be more predictive of
mortality among heart failure patients than the better known Charlson Index30 and is based
on patient age, whether they were transferred to another hospital at discharge, and a handful
of inpatient diagnoses, including ventricular arrhythmia, hypotension, and shock. The
calculated index was used as integers, top-coded at six. The more widely used Elixhauser
method31 was also employed to account for clinical need. Dummy variables were generated
to indicate presence of comorbid conditions commonly associated with inpatient mortality.
This method has also been found to account for more variation in mortality than the
Charlson Index.32

Health care utilization variables—Cardiac hospitalization in the year preceding the
index hospitalization (yes/no) was obtained by examining the primary diagnoses of earlier
hospitalization records. Length of stay during the index hospitalization was transformed by
taking the natural logarithm to approximate normality assumptions. Primary care was
measured by number of days in the outpatient records where services were provided at
specific clinics, such as diabetes and geriatrics, identified in VA records by three-digit clinic
stop codes (300–323, 350), as per another VA study that examined medical care among a
mentally ill population.18 Services for both the year preceding and following the index
hospitalization were recoded to 0, 1 to 4, 5 to 8, 9 to 15, and 16 or more, roughly following
the lead of a recent study which found that 9 or more primary care among seriously ill CHF
Medicare beneficiaries reduced inpatient utilization during the last year of life.33 Mental
health visits (yes/no) were identified by clinic stop codes 500 to 599 for the year preceding
and following hospitalization.

DATA ANALYSIS
The bivariate distribution of independent and dependent variables based on the presence of
any psychiatric diagnosis was examined using the Chi-square test for categorical variables
and t-test or analysis of variance for continuous variables. The distribution of selected
patient characteristics by psychiatric category were also examined, with bivariate statistics
computed between single and comorbid conditions, for example, dementia only versus
dementia with another mental illness. Multivariable hierarchical logistic regression models
were specified to test the occurrence (yes/no) of mortality, accounting for non-independence
of contextual measures for patients within each VA Medical Center. Robust regression
models were used due to observed heteroskedasticity in the dependent variables, resulting in
slightly larger 95% confidence intervals for the odds ratios. The relative contribution of each
component of the Behavioral Model to mortality was assessed by Receiver Operator Curve
(ROC) analysis, successively entering each block of variables into the mortality regression
models and observing changes in the Area Under the Curve.34 Model adequacy was
confirmed by non-significant Hosmer-Lemeshow goodness-of-fit test statistics and
collinearity did not appear to be a significant issue based on a review of Pearson correlation
coefficients. Statistical analysis was done with Stata/SE software (version 11.0, StataCorp,
College Station, Texas) and statistical significance was assessed using a traditional P value <
0.05.

RESULTS
One can see in Table 1 that approximately 30% of patients had any psychiatric diagnosis.
Those with any psychiatric diagnosis were more likely to die during the index
hospitalization and in the year following discharge. There were clearly differences in other
predisposing characteristics. Those with a psychiatric diagnosis were more likely to be
younger, female, White, to use substances, and to have a service-connected disability. On
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the other hand, they were less likely to be homeless. There were essentially no differences in
contextual measures or clinical measures of severity between the two groups. However,
patients with mental illness were more likely to have been hospitalized for heart failure, to
have had more primary care visits in the year preceding the index hospitalization, and have
had a longer length of stay during the index hospitalization.

Table 2 compares selected patient characteristics among those with psychiatric diagnosis.
There were 1,086 patients with any dementia (7.0% of all patients), 962 (6.2% of all
patients) with any serious mental illness, and 1,536 (9.9%) with any depression. Patients
with serious mental illness had the highest prevalence of substance abuse and service-
connected disability; but were also younger and had lower CHF Index scores. Those with
dementia were older, had higher CHF Index scores, and were more likely to have no primary
care after discharge.

Among those having any psychiatric diagnosis, there were differences between those having
just one type of illness and more than one, such as dementia only vs. dementia plus other
mental illness. Not surprisingly, those with multiple psychiatric diagnoses were more likely
to have received outpatient mental health care. There were racial differences across all
categories, with Whites being more likely to have multiple psychiatric diagnoses. Most of
the variation within specific mental health categories was between those having dementia
only and those having dementia and another type of mental illness. For patients having
dementia or serious mental illness, those with multiple psychiatric diagnoses were more
likely to have been admitted for CHF in the year preceding index admission and had more
primary care visits in the years before and after the index hospitalization. Psychiatric
comorbidity within depression and anxiety did not influence frequency of primary care.

Table 3 presents the multivariable analysis examining the influence of mental illness on
mortality during the index hospitalization and one-year mortality (both all cause and cardiac
specific). Dementia, by itself or in combination with other psychiatric diagnoses, was the
only mental illness positively associated with mortality during the index hospitalization
(compared to heart failure patients without mental illness diagnoses). Depression by itself
was positively associated with both all cause and cardiac-specific one-year mortality.

Consistent with other VA research, Black veterans were less likely to die than were White
veterans.35 Increasing age was positively associated with index and one-year all cause
mortality, but not cardiac-specific mortality. Mortality risk after discharge was greater
among those who were married (unexpectantly)36 and those who were homeless. A modest
contextual relationship was found in that those living in less populated counties had lower
risk of all-cause one year mortality. As would be expected, nearly every individual need
measure was associated with mortality. Receipt of primary care generally decreased the
likelihood of mortality, with the strongest associations being following discharge.

Table 4 summarizes the logistic regression analyses. Comparison of the area under the curve
for increasingly complete models allows one to see the relative contribution of each
component of the Behavioral Model. Measures of individual need were the largest single
contributor to explained variation for index mortality (during hospitalization), followed by
other predisposing characteristics. However, predisposing characteristics were the single
largest contributor to the all-cause mortality (in the year following the index hospitalization)
model, followed by healthcare utilization measures. Contextual measures were the single
largest contributor to explained variation of cardiac-specific mortality (in the year following
the index hospitalization), followed by healthcare utilization and other predisposing
characteristics.
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DISCUSSION
In this national, cross-sectional sample of veterans hospitalized for congestive heart failure,
a Behavioral Model of Health Services Utilization approach was used to examine the
influence of comorbid mental illness on index mortality and one-year mortality. Our finding
that roughly one-third of deaths were cardiovascular specific are consistent with a Medicare
study which found that non-cardiovascular causes were responsible for 57% of inpatient
costs in the year following heart failure discharge.37 Special attention was paid to the issue
of multiple psychiatric diagnoses and the influence of outpatient care.

Dementia, whether by itself or in conjunction with another psychiatric diagnosis, was the
only mental illness among heart failure patients found to be an independent risk factor for
increased inpatient mortality. Our findings of an increased mortality risk (after adjusting
for increased age and medical severity relative to all other veterans) is consistent with earlier
research involving acute myocardial infarction (AMI) among Medicare patients6 -- patients
with dementia had roughly twice the unadjusted mortality rate of those without dementia
However, Sloan, et al. (2004) included more clinical measures than are included in our study
and obtained less dramatic (though still significant) odds ratios. They also found that
dementia patients were half as likely to receive invasive treatments as AMI patients not
having dementia.

Depression, (without other psychiatric diagnoses) was found to be an independent risk factor
for both all-cause and cardiac-specific one-year mortality. Patient behavior may be a
potential reason for the greater impact of mental illness on longer-term mortality. Successful
management of congestive heart failure usually requires major lifestyle changes (healthy
diet, physical activity, symptom monitoring, medication, etc.) by patients and their families.
Depression among CHF patients has been associated with not following these recommended
diet / exercise / medication regimens.38

Receipt of primary care services during the year preceding admission was associated with
reduced mortality during the index hospitalization and primary care in the year following
discharge was associated with reduced risk of one-year mortality. Veterans with any mental
illness were no less likely to have had primary care visits than those without a psychiatric
diagnosis. The notable exception being patients diagnosed with dementia – they were less
likely to receive primary care. These findings are consistent with others who have concluded
that mental illness is not a major barrier to ambulatory care in the VA.18 Thus, it does not
appear that differences in primary care visits contribute to the increased risk one-year
mortality of veterans with mental illness.

Paradoxically, patients with more complex psychiatric needs, i.e., multiple types of mental
illness, had comparable or even lower risk of one-year mortality than those having just one
of the previously mentioned mental illnesses. The higher one-year mortality rates observed
among those with only one type of psychiatric diagnosis is worthy of further research and
suggests an area for improvement. Differences in physical health status generally did not
appear to be a major factor among those with any mental illness, except that those with
dementia only tended to be older and have more physical comorbidities compared to those
with dementia and another psychiatric diagnosis.

The increased use of mental health services among those with multiple psychiatric diagnoses
may have led to greater overall treatment of such individuals. These results are consistent
with Kunik, et al. who found that veterans with dementia and another psychiatric diagnosis
utilize more mental and physical health services than those with only dementia.39

Comparing single to multiple psychiatric diagnoses, we consistently found those with a
single diagnoses were more likely to have had no primary care visits in the year preceding
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the index hospitalization: dementia 14.4% (single) vs. 6.0% (multiple), serious mental
illness 10.8% (single) vs. 2.8% (multiple), and depression 4.9% (single) vs. 1.6% (multiple).
Greater emphasis on linkage to outpatient care for those with dementia or serious mental
illness might contribute to reduced mortality rates.

The fact that more than half of the heart failure patients with a serious mental illness were
less than 65 years of age further underscores the need for patients with schizophrenia to be
more aggressively monitored for cardiovascular health.7 Regular monitoring is especially
important since those with serious mental illness are less likely to use primary care,40

though we found that patients with serious mental illness had comparable primary care
utilization compared to those having no mental illness.

LIMITATIONS
This study employed a retrospective design using administrative data. Studies based on
administrative data alone are subject to concerns about clinical credibility, since ICD-9-CM
codes may not accurately and completely describe the patient’s clinical situation.41 This is
true for both heart failure severity and mental illness. However, the trade-off for lack of
clinical specificity is the generalizability of a large national sample. Furthermore, it has been
shown that administrative data is nearly as good as medical record data in predicting heart
failure aggregated mortality rates42 and our inpatient mortality results are similar to other
VA researchers who combined administrative and laboratory data.16 It has been suggested
that relationships between psychiatric diagnosis and CHF mortality are affected by whether
one uses inpatient or outpatient data to classify patients.16 Since we used both inpatient and
outpatient diagnoses, with receipt of mental health services as a covariate and a hierarchical
assignment to categories, accounting for psychiatric comorbidity, we should have a more
stable estimate of the true relationship between psychiatric illness and mortality.

Results may not generalize to civilian populations since the VA historically treats a male
clientele that is older, poorer, less educated and sicker than the general population.43

However, a recent analysis of Medicare data found that 39% of congestive heart failure
patients had five or more non-cardiac comorbid conditions.44 With rising Medicare co-
payments, income differences between elderly VA and Medicare patients may be less than
during the time our data were collected. Furthermore, there have been advances in treatment
and practice, for example, in 2007 the VA released primary care clinical guidelines for CHF
management.45 However, a recent VA intervention study to improve behaviors, such as
exercise, did not find a difference in one-year mortality.46 It is not clear if treatment changes
in the last few years would substantially alter the findings regarding dementia and
depression.

SUMMARY
This analysis, guided by the Behavioral Model of Health Services, of heart failure outcomes
among veterans found that mental illness was associated with other personal characteristics
that are independent predictors of mortality. As expected, individual need was a strong
predictor of mortality. Most veterans received primary care, and greater receipt of primary
care was associated with lower inpatient and one-year mortality. Dementia was positively
associated with inpatient mortality and depression was positively associated with one-year
mortality. Except for dementia, mental illness did not appear to be a barrier to primary care.
This study further highlights the importance of mental illness on mortality for veterans with
heart failure; but suggests, with the exception of dementia, that differences in patterns of
primary care treatment are not responsible for the increased mortality risk of having a
psychiatric diagnosis. Congestive heart failure patients with two or more types of mental
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illness do not have higher mortality rates than those with only one type of mental illness. A
greater number of outpatient visits may partially explain that benefit.
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Figure 1.
Behavioral Model of Health Services Use Measurement Model.
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Table 1

Characteristics of patients based on psychiatric diagnosis.

No psychiatric
diagnosis

Any psychiatric
diagnosis

(n = 10,807) (n = 4,690) P value

Other predisposing individual variables

Homeless (percent) 6.4 3.8 <0.001

Substance Use/Abuse 16.5 21.4 <0.001

Less than 65 years of age 27.6 30.7 <0.001

65 to 74 years 32.9 28.4 <0.001

75 to 79 years 21.0 20.4 0.396

80+ years 18.4 20.5 0.003

White 68.4 74.4 <0.001

Black 22.8 18.4 <0.001

Other race 8.7 7.3 0.003

Female 1.3 2.3 <0.001

Married 48.3 48.4 0.880

Service-Connected (SC)
condition>10%

19.3 31.4 <0.001

Metro County, greater than 1,000,000 48.4 47.9 0.575

Metro County, less than 1,000,000 28.1 29.7 0.047

Non-Metro County 23.5 22.4 0.144

No medical school affiliation 8.6 8.9 0.618

No. of veterans served in Fiscal Year
01 (1,000’s) Mean(SD)

6.0 (2.9) 6.0 (2.9) 0.9217

Individual need variables

Congestive Heart Failure (CHF) Index

   1 25.2 23.7 0.048

   2 38.3 38.4 0.873

   3 23.0 23.2 0.870

   4 7.0 7.2 0.577

   5 3.4 3.2 0.516

   6 3.1 4.3 0.000

Elixhauser comorbidities

   Peripheral vascular disorders 7.7 7.1 0.233

   Chronic pulmonary disease 21.0 20.5 0.529

   Diabetes (no complications) 32.2 30.7 0.083

   Diabetes (with complication) 6.1 7.1 0.026

   Hyperthyroidism 5.3 6.4 0.005

   Renal failure 6.0 5.8 0.656

   Cancer (tumor) 6.4 6.0 0.335

   Fluid and electrolyte disorders 9.0 9.8 0.091

   Deficiency anemia 16.0 15.0 0.087

   Hypertension 42.8 41.3 0.077
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No psychiatric
diagnosis

Any psychiatric
diagnosis

(n = 10,807) (n = 4,690) P value

   Obesity 5.4 5.8 0.373

Prior CHF hospitalization 17.4 24.1 <0.001

Index hospitalization length of stay
(log) mean(std dev)

6.9 (9.4) 7.7 (12.3) <0.001

Health care utilization

Year before index hospitalization

   0 primary care visits 11.5 6.7 <0.001

   1 to 4 primary care visits 24.7 22.7 0.008

   5 to 8 primary care visits 23.7 24.4 0.366

   9 to 15 primary care visits 23.4 25.9 0.001

   16 or more visits 16.7 20.3 <0.001

    Any mental health visits 4.8 49.3 <0.001

Year after index hospitalization+

   0 primary care visits 10.7 15.4 <0.001

   1 to 4 primary care visits 23.2 24.8 0.043

   5 to 8 primary care visits 21.7 20.8 0.195

   9 to 15 primary care visits 24.5 22.1 0.002

   16 or more visits 19.8 16.9 <0.001

    Any mental health visits 8.9 36.2 <0.001

Outcomes

Died in index hospitalization 4.2 6.0 <0.001

All-cause one-year mortalitya 10.8 13.4 <0.001

Cardiac-specific one-year mortalitya 3.8 4.7 0.013

a
Among those discharged alive from index hospitalization
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