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Objectives: This study examined mortality and medical comorbidity
among patients with serious mental illness in Ohio. Methods: Data for
20,018 patients admitted to an Ohio public mental health hospital be-
tween 1998 and 2002 were matched against state death records, and
608 deaths were identified. Leading causes of death and medical co-
morbidities, years of potential life lost (YPLL), and standardized mor-
tality ratios were calculated for this population. Results: Heart disease
(126 persons, or 21 percent) and suicides (108 persons, or 18 percent)
were the leading causes of death. The mean+SD number of YPLL was
32.0+12.6 years. The highest cause-specific mean YPLL was for suicides
(41.7+10.3 years). Deaths from unnatural causes had higher mean YPLL
than deaths from any other causes. Cause-specific mean YPLL were
higher for women than for men, except for homicides, pneumonia and
influenza, and heart disease. The aggregated standardized mortality ra-
tio from all causes of death was 3.2, corresponding to 417 excess deaths
(p<.001). Obesity (144 persons, or 24 percent) and hypertension (136
persons, or 22 percent) were the most prevalent medical comorbidities.
Conclusions: This study demonstrated excess mortality among patients
in Ohio with serious mental illness. Results highlight the need to inte-
grate delivery of currently fragmented mental and physical health serv-
ices and to target interventions that improve quality-of-life outcomes
for this population. (Psychiatric Services 57:1482-1487, 2006)

umerous studies have docu-
mented the impact of excess
mortality among patients

with serious mental illness. In 1985
Black and associates (1) found that
death rates were higher than expect-
ed among psychiatric patients, prima-
rily as a result of suicides and acci-
dents. After extensively reviewing the

literature a decade later, Felker and
colleagues (2) found that standard-
ized mortality ratios for both natural
and unnatural causes of death among
psychiatric patients were more than
twice those of the general population.
This literature review covered 20
studies and more than 8,000 psychi-
atric patients and concluded that 50
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percent of psychiatric patients had
known medical comorbidities, 35 per-
cent harbored undiagnosed medical
disorders, and an additional 20 per-
cent had medical problems that may
actually have caused or exasperated
their psychiatric condition (2).

Dembling and associates (3) found
that adult patients served by the
Massachusetts Department of Men-
tal Health (MDMH) between 1985
and 1994 had a significantly higher
frequency of deaths from accidental
and intentional injuries. Reduced life
expectancies across all disease and in-
jury conditions within this population
were also noted. The average years of
potential life lost (YPLL) was 8.8
years higher for MDMH decedents
compared with decedents in the gen-
eral population (3). An unpublished
2001 MDMH mortality report by
Sudders (Commonwealth of Massa-
chusetts Executive Office of Health
and Human Services Department of
Mental Health, unpublished data,
May 2001) found that age-specific
mortality from cardiovascular disease
for individuals aged 25 to 44 years was
more than six times as high among
MDMH clients as in the general
Massachusetts population.

In one of the few studies to consider
a cohort of patients with serious mental
illness served in a community setting,
Berren and associates (4) reported an
overall standardized mortality ratio of
2.4, compared with the general popula-
tion. Dickey and colleagues (5) found
that for males and females combined
the standardized mortality ratio for un-
natural causes of death (4.4) was
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greater than that for natural causes
(1.7); however, the highest cause-spe-
cific standardized mortality ratios were
from HIV (6.1), suicides (5.8), and
cerebrovascular disease (4.4). Further-
more, this study documented that
Medicaid beneficiaries treated for seri-
ous mental illness experienced a signif-
icantly higher age- and gender-adjust-
ed risk of having one of eight medical
disorders compared with a similar
group of Medicaid patients without se-
rious mental illness (5).

Recently, there has been a renewed
interest in better managing the com-
plex relationships that exist between
mental and physical illness. This is ex-
emplified by the first goal stated in
the report of the President’s New
Freedom Commission on Mental
Health, Achieving the Promise:
Transforming Mental Health Care in
America: “Americans understand that
mental health is essential to overall
health” (6). An internal Ohio Depart-
ment of Mental Health (ODMH)
mortality and morbidity review in
2004 by the Medical Director’s Office
(Ohio Department of Mental Health,
unpublished data, 2004) that exam-
ined deaths from 1998 to 2003 during
hospitalization or within 30 days post-
discharge found that heart disease
was the leading cause of death. As a
result of these findings, the ODMH
required that Ohios public mental
health hospitals review and imple-
ment, where appropriate, tools for re-
ducing heart disease developed by
the American Heart Association. In
November 2004 the Medical Direc-
tors Council of the National Associa-
tion of State Mental Health Program
Directors released a technical report
that emphasized the need to develop
a system of care that bridges existing
gaps between the mental and general
health communities (7).

In order to gain an improved under-
standing and awareness of mortality
and medical comorbidity among pa-
tients in Ohio with serious mental ill-
ness, the purpose of this retrospective
record linkage study was to investigate
the leading causes of death and med-
ical comorbidity, YPLL, and standard-
ized mortality ratios for patients expe-
riencing at least one inpatient hospital-
ization in Ohio’s public mental health
system between 1998 and 2002.

Methods

Data sources and records linkage
This study defined patients with seri-
ous mental illness as individuals re-
quiring at least one inpatient psychi-
atric hospitalization within Ohio’s
public mental health system. By uti-
lizing the ODMH Patient Care Sys-
tem (PCS) database, data were ob-
tained retrospectively in July 2004
from 31,681 records of adult inpa-
tient admissions between 1998 and
2002. These records consisted of
30,477 admissions during the five-
year study period plus an additional
1,204 patients admitted before 1998
who were still hospitalized as of Janu-
ary 1, 1998. Because of multiple ad-
missions, the 31,681 records corre-
sponded to 20,020 unduplicated pa-
tients. Two patients were not includ-
ed in the sample—one with unknown
gender and one with unknown date of
birth. For patients with multiple ad-
missions, the earliest admission was
used for all subsequent date-depend-
ent calculations.

Death records from the Ohio De-
partment of Health (ODH) were
then obtained for the same years. Pa-
tients from ODMH and ODH files
were matched on the basis of name
and date of birth, followed by manual
inspection of the results to eliminate
false positives. This identified 608
ODMH patients who died during the
study period. Hospital deaths were
included in this total.

Access to ODMH patient records
was authorized by the department’s
medical director for matching pur-
poses only. All personal identifying
data were removed from the resulting
analytic files. Institutional review
board approval was sought through
the Ohio Department of Health, and
the study was granted exempt status.

Period at risk

Because patients were admitted over
varying timelines between 1998 and
2002, the length of time that they were
in our sample, and thus, the length of
time that their death records would
have been searched for, was unequal
and the observations were right cen-
sored. This was addressed by defining
the ODMH population for each year
of the study to account for both new
patient admissions and deaths. The
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1998 ODMH population consisted of
4,392 admissions in 1998, plus an ad-
ditional 1,204 patients admitted be-
fore 1998 who were still hospitalized
as of January 1, 1998. The 1999
ODMH population consisted of the
5,596 patients in the 1998 population,
plus 3,864 patients admitted in 1999,
minus the 37 deaths in 1998. The
2000, 2001, and 2002 ODMH popula—
tions were determined similarly. Thus
the size of the ODMH population in-
creased annually, as patients were at
risk of death from the time of admis-
sion until the end of the study period.
Data on leading causes of mortality in
the United States for each year of the
study were obtained from annual mor-
tality reports from the National Center
for Health Statistics (NCHS) (8-12).

Cause of death and ICD coding
For the 608 ODMH decedents, all
mortality calculations were based on
the underlying cause of death—that
is, the condition determined to have
initiated the sequence of morbid
events culminating in death—as doc-
umented in ODH records. In 1999
the ODH changed coding from ICD-
9 to ICD-10. In order to address this
change, comparable category codes
between ICD-9 and ICD-10 were
used as presented in a 1999 NCHS
mortality report (9). This facilitated
the inclusion of data from 1998 with
the other years of the study.

Life expectancy

YPLL is a measure of premature mor-
tality based on the current mean sur-
vival age for a living cohort by age and
by gender (3). YPLL was determined
for each ODMH decedent on the basis
of U.S. life expectancy in the year of
death (8-12). Because life expectancies
were given by five-year age groups,
these values were linearly interpolated
within age groups to estimate life ex-
pectancy for each year of age. For all
years of the study combined, the mean
YPLL was calculated for leading caus-
es as well as all causes of death.

Standardized mortality ratios

Standardized mortality ratios measure
the degree to which observed mortali-
ty differs from expected mortality in a
cohort based on a standard reference
population. The U.S. general popula-
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Table 1

Characteristics of 608 persons admitted to an Ohio public mental health hospital
between 1998 and 2002 who died during the same period

Characteristic N %
Sex
Male 422 69
Female 186 31
Race or ethnicity
White 485 80
Black 110 18
Hispanic 9 1
Native American 2 0
Unknown or other 2 0
Age
M+SD 47.7+15.3
Median 46
18-24 39 6
25-34 79 13
35-44 156 26
45-54 145 24
55-64 103 17
65-74 50 8
75-84 32 5
85 and older 4 1
Never married 258 42,
Married 104 17
Unemployed 295 49
Education
Less than high school 191 31
High school or higher 417 69
Autopsied 253 42
Ever in U.S. armed forces 75 12
Axis I diagnosis
Schizophrenia 134 22
Schizoaffective disorder 128 21
Alcohol abuse 101 17
Bipolar I disorder 87 14
Alcohol dependence 85 14
Major depressive disorder 80 13
Cannabis abuse 59 10
Other mixed or unspecified drug abuse 56 9
Persistent mental disorders resulting from
conditions classified elsewhere 39 6
Cocaine abuse 35 6
Interval from discharge to death
0-31 days 75 12
1-6 months 99 16
6-12 months 112 18
1-2 years 149 25
2-3 years 87 14
3—4 years 66 11
4-5 years 20 3
tion from 1998 to 2002 was used as the ~ Medical comorbidity

standard reference population in this
study. Specifically, the expected num-
ber of ODMH deaths from a given
cause was calculated by using age-spe-
cific U.S. mortality rates from NCHS
annual mortality reports (8-12). For
each cause of death, a weighted aver-
age of annual standardized mortality
ratios was then taken to calculate ag-
gregated standardized mortality ratios
for all years of the study combined.
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Information on the medical comor-
bidities of the 608 ODMH decedents
was directly obtained from axis III di-
agnoses in the PCS database. Height
and weight data, also available in the
PCS database, were used to calculate
body mass indices (BMIs).

Statistical analysis
Ninety-five percent, 99 percent, and
99.9 percent confidence intervals were

constructed for all standardized mor-
tality ratios by using a simplified
method based on the chi square distri-
bution (13). For confidence intervals
that excluded 1.0, the standardized
mortality ratio was considered statisti-

cally significant.

Results

Population and

patient characteristics

Table 1 shows characteristics of the
608 ODMH decedents. The mean=+
SD and median ages at death for
ODMH decedents were 47.7+15.3
and 46 years, respectively. Among
ODMH decedents, the most preva-
lent axis I diagnoses other than sub-
stance use disorders were schizophre-
nia (134 persons, or 22 percent),
schizoaffective disorder (128 persons,
or 21 percent), bipolar I disorder (87
persons, or 14 percent), and major de-
pressive disorder (80 persons, or 13
percent). Although having a primary
substance use disorder was not a crite-
rion for inpatient admission, these axis
I diagnoses were well documented in
our patient population (Table 1).

Leading causes of death

As listed in Table 2, the leading caus-
es of death among the 608 ODMH
decedents were heart disease (126
persons, or 21 percent), suicides (108
persons, or 18 percent), accidents (83
persons, or 14 percent), and malig-
nant neoplasms (44 persons, or 7 per-
cent). The top ten causes represented
79 percent (478 cases) of all deaths.
Heart disease (43 persons, or 23 per-
cent) and suicides (24 persons, or 13
percent) were the leading causes of
death among female ODMH dece-
dents. By contrast, suicides (84 per-
sons, or 20 percent) replaced heart
disease (83 persons, or 20 percent) as
the leading cause of death among
male ODMH decedents. The
youngest mean age at death was from
homicide (35.4£10.8 years). On aver-
age, deaths from unnatural causes
(that is, suicides, homicides, and acci-
dents) occurred at earlier ages than
deaths from natural causes.

Life expectancy

The mean YPLL for leading causes as
well as for all causes of death is shown
in Table 3. The mean YPLL for all caus-
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Table 2

Leading causes of death by gender and the mean age at death among 608 persons admitted to an Ohio public mental
health hospital between 1998 and 2002 who died during the same period

Men Women Total
Codes (N=422) (N=186) (N=608) Age at death
Cause I1CD-9 ICD-10 N % N % N % M SD
Diseases of heart 390-398, 100-09, 83 20 43 23 126 21 53.1 11.9
402, 404, 111,113,
410-429 120-51
Intentional self-harm (suicide) E950-959 X60-84, 84 20 24 13 108 18 360 116
YS87.0
Accidents (unintentional injuries E800-869, V01-X59, 61 14 22 12 83 14 376 105
E880-929 Y85-86
Malignant neoplasms (cancers) 140-208 C00-C97 27 6 17 9 44 7 55.7 13.1
Symptoms, signs, and abnormal clinical and 780-799 R00-99 23 5 9 5 32 5 458 14.7
laboratory findings not elsewhere classified
Chronic lower respiratory diseases 490494, J40-]47 17 4 14 8§ 31 5 61.8 12.7
496
Diabetes mellitus 250 E10-14 11 3 7 4 18 3 50.6 164
Pneumonia and influenza 480487 J10-18 12 3 4 2 16 3 516 14.0
Cerebrovascular diseases 430—434, 160-69 6 1 4 2 10 2 564 15.1
436-438
Assault (homicide) E960-969 X85-Y09, 9 2 1 1 10 2 354 108
YS7.1

es of death for ODMH decedents was
32.0£12.6 years—31.8+12.6 years for
men and 32.5:12.6 years for women.
The highest cause-specific mean YPLL
was for suicides (41.7+10.3 years).
Deaths from unnatural causes had
higher mean YPLL than deaths from
any other causes. Cause-specific mean
YPLL were higher for women than for
men, except for homicides, pneumonia
and influenza, and heart disease.

Standardized mortality ratios

Table 4 presents the aggregated stan-
dardized mortality ratios for all years
of the study combined for leading
causes as well as all causes of death.
The standardized mortality ratio for
all causes of death was 3.2, correspon-
ding to 417 excess deaths (p<.001).
The standardized mortality ratio for
men (3.2) was equal to that for women
(3.2). Suicides had the highest cause-

specific standardized mortality ratio
(12.6). The only cause-specific stan-
dardized mortality ratio less than 1.0
was for malignant neoplasms (.9), in-
dicating fewer than expected cancer
deaths among ODMH decedents.
Cause-specific standardized mortality
ratios were statistically significant
(p<.001) for all leading causes except
assaults, cerebrovascular diseases, and
malignant neoplasms.

Table 3

Mean years of potential life (YPLL) lost, by gender, among 608 persons admitted to an Ohio public mental health hospital
between 1998 and 2002 who died during the same period

Men (N=422) Women (N=186) Total (N=608)
YPLL YPLL YPLL

Cause N M SD N M SD N M SD
All causes of death 422 31.8 12.6 186 325 126 608 32.0 12.6
Intentional self-harm (suicide) 84 414 10.5 24 42.7 9.6 108 41.7 10.3
Assault (homicide) 9 42.3 9.4 1 35.8 0.0 10 41.6 9.1
Accidents (unintentional injuries) 61 39.5 9.6 22 43.1 9.5 83 40.4 9.6
Symptoms, signs, and abnormal 23 32.8 11.6 9 35.0 151 32 334 125

clinical and laboratory findings not

elsewhere classified
Diabetes mellitus 11 25.8 13.7 7 372 122 18 30.2 14.0
Pneumonia and influenza 12 29.4 12.1 4 25.0 4.8 16 28.3 10.8
Diseases of heart 83 27.7 8.6 43 26.6  10.3 126 27.3 9.2
Cerebrovascular diseases 6 20.7 12.5 4 32.8 9.5 10 25.5 12.5
Malignant neoplasms (cancers) 27 24.3 11.0 17 269 102 44 25.3 10.6
Chronic lower respiratory diseases 17 18.6 9.4 14 24.1 102 31 21.1 10.0
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Table 4

Standardized mortality ratios among 608 persons admitted to an Ohio public
mental health hospital between 1998 and 2002 who died during the same period

Cause N Ratio
All causes of death 608 3.2*
Intentional self-harm (suicide) 108 12.6*
Symptoms, signs, and abnormal clinical and laboratory

findings, not elsewhere classified 32 9.7*
Pneumonia and influenza 16 6.6*
Chronic lower respiratory diseases 31 5.5%
Accidents (unintentional injuries) 83 3.8*
Diseases of heart 126 3.4*
Diabetes mellitus 18 3.4*
Assault (homicide) 10 1.7
Cerebrovascular diseases 10 1.5
Malignant neoplasms (cancers) 44 9

“p<.001

Medical comorbidity

For the 608 ODMH decedents, the
ODMH PCS database contained axis
III diagnoses for 451 (74 percent) and
height and weight data for 581 (96
percent). The ten most prevalent
medical comorbidities are listed in
Table 5. These included obesity
(BMI=30.0; 144 persons, or 24 per-
cent), hypertension (136 persons, or
22 percent), diabetes mellitus (70
persons, or 12 percent), chronic ob-
structive pulmonary disease (COPD)
(62 persons, or 10 percent), and in-
juries (39 persons, or 6 percent).

Axis III data were further examined
among the 126 ODMH decedents for
whom the underlying cause of death
was coded as “diseases of heart.”

Among these patients, leading medical
comorbidities were hypertension (46
persons, or 37 percent), obesity (43
persons, or 34 percent), diabetes melli-
tus (24 persons, or 19 percent), COPD
(13 persons, or 10 percent), and disor-
ders of lipid metabolism (11 persons,
or 9 percent).

Discussion

Beyond strengthening previously cited
mortality statistics, this retrospective
record linkage study estimated the
prevalence of medical comorbidities
and was the first report, to our knowl-
edge, to standardize the classification of
causes of death in a decedent popula-
tion with serious mental illness by using
the same ICD codes as mortality reports

by the Centers for Disease Control and
Prevention. Our findings support the
evidence that among patients with seri-
ous mental illness, standardized mortal-
ity ratios and YPLL are substantially in-
creased for both males and females.
Our study also substantiated earlier
findings that heart disease, accidents,
and suicides were among the leading
causes of death in this population. Fur-
thermore, obesity, hypertension, dia-
betes mellitus, and COPD were the
most prevalent medical comorbidities, a
finding that is consistent with known
risk factors for the observed natural
leading causes of death. The prevalence
estimates of these conditions are inher-
ently conservative, as there may have
been patients for whom axis III data
were incompletely recorded.

Many reasons have been postulated
as to the etiology of these results. For
instance, medication-induced weight
gain, poor personal hygiene, reduced
physical activity, the increased preva-
lence of smoking, increased sub-
stance use, and inadequate social sup-
port systems all are likely to con-
tribute to the development of hyper-
tension, diabetes mellitus, infections,
COPD, heart disease, and injuries.
Although comorbid substance use—
particularly alcohol, marijuana, and
cocaine—was well documented
(Table 1), notably missing from this
list was smoking. Although nicotine
dependence is known to be prevalent
among patients with serious mental
illness, our medical records did not

Table 5

Leading axis III diagnoses, by gender, among 608 persons admitted to an Ohio public mental health hospital between 1998
and 2002 who died during the same period

Men Women Total

(N=422) (N=186) (N=608)
Diagnosis ICD-9 code N % N % N %
Obesity 278.0 92 22 52 28 144 24
Hypertension 401 86 20 50 27 136 22
Diabetes mellitus 250 43 10 27 15 70 12
Chronic obstructive pulmonary disease

and allied conditions 496 43 10 19 10 62 10

Injuries E800-869, E880-929 33 8 6 3 39 6
Convulsions 780.3 25 6 13 7 38 6
Disorders of lipid metabolism 272 28 7 7 4 35 6
Acquired hypothyroidism, unspecified 244.9 10 2 20 11 30 5
Asthma 493 14 3 15 8 29 5
Hepatitis C 70.5 20 5 2 1 22 4
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typically include this diagnosis during
the years of our study.

Additionally, we observed that a
significant number of patients who
died did so within relatively short
time frames after their last hospital-
ization. A plurality of patients (211
persons, or 35 percent) died between
one and 12 months after discharge,
and a majority of the deaths (360
deaths, or 59 percent) were recorded
by the end of the second year of com-
munity stay. Although the meaning of
these data is not clear, they may sug-
gest that hospitalization for serious
mental illness is associated with seri-
ous physical illnesses. For instance, is
this pattern of mortality different for
such well-known chronic illnesses as
heart failure or COPD?

These issues raise the question of
how stakeholders might reorganize to
ensure better delivery of a more com-
prehensive array of appropriate and
timely services. Ensuring the continuity
of care between the mental and physi-
cal health communities is essential for
reducing excess mortality and mitigat-
ing the effect of medical comorbidities.
The relationships between these factors
are complex and multifaceted. Solu-
tions will consist of combinations and
permutations of local, state, and nation-
al resources. As discussed by Dickey
and colleagues (5), the long-standing
separation of treatment for medical and
mental illnesses may need to be recon-
sidered. A 2004 Bazelon report exam-
ined model programs for improving in-
tegration and coordination of behav-
joral and primary health services (14).
This report states, “physical health care
is as central to an individual’s service
plan as housing, job training, or educa-
tion.” Our study underscores the need
for further collaboration among all
stakeholders to develop targeted inter-
ventions for this population that im-
prove quality-of-life outcomes. Such in-
terventions might include implement-
ing guidelines for reducing heart dis-
ease, smoking cessation programs, and
pneumonia and influenza vaccination
programs.

A current concern, which was not a
focus of our study but was consistent
with our findings, is the metabolic side
effects of second-generation antipsy-
chotic medications. A 2004 Consensus
Statement by the American Diabetes

Association, the American Psychiatric
Association, and others concerning
second-generation antipsychotic use
and obesity, diabetes, and high choles-
terol prompted guidance to physicians
to carefully screen and monitor pa-
tients taking these medications (15).
Recent mortality warnings from the
Food and Drug Administration on the
off-label use of second-generation an-
tipsychotics also heightens concern
and supports the need for further study
of medication-induced side effects.

Although data for a large number
of patients in a state hospital were an-
alyzed and matched against more
than 500,000 ODH death records,
care must be taken in trying to ex-
tend these results to a larger popula-
tion with serious mental illness. Al-
though differences in age and gender
were taken into consideration, there
are many other factors—axis I diag-
noses, medication history, and health
and socioeconomic and demographic
characteristics—that are difficult to
adequately and accurately control
for. Our population was largely male,
white, and unmarried. In addition,
deaths occurring outside of Ohio
would not have been tabulated. Er-
rors in death certificate coding and
patient matching likewise are diffi-
cult to properly quantify.

Conclusions

Observed deaths in our patient popula-
tion were more than three times as
high as expected, compared with the
U.S. general population. The mean age
at death for ODMH decedents was
47.7£15.3 years, corresponding to an
average of 32.0+12.6 years of potential
life lost per patient. Heart disease was
the leading cause of death. Medical co-
morbidities were consistent with the
known risk factors for the identified
natural leading causes of death. Much
like the findings of most studies that
have examined these issues, our find-
ings showed that serious health care
gaps exist for this vulnerable popula-
tion. The implications of our findings
highlight the need to integrate the de-
livery of currently segmented mental
and physical health services. This study
underscores a need for improved col-
laboration between all stakeholders to
target interventions that improve qual-
ity-of-life outcomes for this population.
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