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It is well established that persons
with mental illness experience ex-
cess mortality compared with the

general population (1–5). Studies that
examine life expectancy or premature
mortality have shown that persons
with mental illness die much sooner
than those without mental illness
(5–7). The National Association of
State Mental Health Program Direc-

tors’ (NASMHPD’s) report titled Mor-
bidity and Mortality in People With
Serious Mental Illness (7) reviewed the
results of a number of state-level stud-
ies on premature mortality. Using data
from inpatient and outpatient settings
from 1997 to 2000, these studies re-
ported that persons with serious men-
tal illness die on average between 13.5
and 32.2 years earlier than the general

population. The NASMHPD report
also states, “People with serious men-
tal illness die, on average, 25 years ear-
lier than the general population. State
studies document recent increases in
death rates over those previously re-
ported.” The report also states that
“60% of premature deaths in persons
with schizophrenia are due to medical
conditions such as cardiovascular, pul-
monary and infectious diseases.” Be-
cause the risk for these causes of death
is associated with a number of modifi-
able risk factors, such as tobacco use
and obesity, these deaths can be
viewed as preventable (8,9).

Premature mortality among adults
with serious and persistent mental
illness has important implications for
the treatment system. These include
the role that the fragmented health
care system plays in reducing access
to primary care for persons with seri-
ous and persistent mental disorders,
the relative lack of attention that
both the mental health and general
medical health care systems have
paid to wellness and prevention ac-
tivities, and the contribution of treat-
ment itself (for example, second-
generation antipsychotic medica-
tions) to premature mortality. How-
ever, to really understand premature
mortality among persons with seri-
ous and persistent mental illness, we
need to better understand differ-
ences in premature mortality be-
tween those with and without mental
illness, as well as the factors that may
explain those differences.

With the exception of one study (6),
research on years of potential life lost
(YPLL) among persons with serious
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mental illness is limited in that it typi-
cally does not take into account YPLL
in the general population. By not exam-
ining differences in premature mortali-
ty, the results of these studies may have
overestimated premature mortality in
the population with serious mental ill-
ness. We seek to address this limitation
through a comparison of YPLL in a
sample of decedents with serious and
persistent mental illness with a sample
of decedents in the general population.

Current research on premature
mortality has also focused on inpa-
tient populations or outpatient set-
tings that include individuals with a
wide range of diagnoses. Inpatient
samples may overestimate premature
mortality because those patients tend
to be sicker, whereas differences in
mental health diagnoses among out-
patient samples may account for dif-
ferences in premature mortality. All
of the decedents with serious and
persistent mental illness in this study
were, at the time of death, receiving
treatment in a community mental
health center serving only clients with
serious and persistent mental illness.

We also took into account differ-
ences in social factors and cause of
death that may account for differ-
ences in premature mortality. There
are a number of studies that examine
the relationship between social fac-
tors and mortality in the general pop-
ulation. They show that gender, race,
education, and marital status are all
associated with mortality (10–13).
Additionally, social factors explain
some of the difference between those
with mental illness and the general
population in terms of the rates at
which people die. For example, one
study (14) found that standardized
mortality ratios were significantly re-
duced when the analyses adjusted for
socioeconomic factors. However,
studies using YPLL as a measure of
premature mortality tend not to ac-
count for variation in social factors.

The purpose of this study was to
broaden the understanding of the rela-
tionship between serious mental illness
and premature mortality. We compared
decedents with serious and persistent
mental illness who were treated in a
community-based setting with dece-
dents in the general population for the
same period and in the same communi-

ty to examine whether there were sig-
nificant differences in YPLL, whether
social factors and cause of death ex-
plained any of the difference in YPLL,
and whether there were particular
causes of death that differentially af-
fected YPLL among persons with seri-
ous and persistent mental illness.

Methods
Study setting
The data for this study came from
death records and clinical records.
First, death records were obtained
from the Ohio Department of Health
for 1998 through 2004. Death records
were then linked to clinical case man-
agement files from Community Sup-
port Services (CSS), a community
mental health center in Akron, Ohio.
CSS serves the majority of adults in the
county who have serious and persistent
mental disorders and is funded by the
county behavioral health authority.
These disorders include psychotic dis-
orders (schizophrenia and schizoaffec-
tive disorder), mood disorders (dys-
thymic, major depressive, and bipolar
disorders), and other disorders (anxiety
and personality disorders). Consumers
with a primary diagnosis of substance
use disorder or dementia were exclud-
ed from analysis, because these diag-
noses were deemed by the research
team to fall outside the definition of se-
rious and persistent mental illness.
During the study period CSS served
about 3,000 individuals annually, with
an active caseload between 2,000 and
2,500. The CSS population was pre-
dominantly white or African American,
with approximately 33.7% African
Americans and 65.8% whites during
the study period (the study sample was
limited to African Americans and
whites). The record link identified CSS
consumers who died during the seven-
year period and allowed us to deter-
mine axis I diagnoses for these con-
sumers. A comparison group, com-
posed of persons who were not CSS
consumers and who died during this
same period, was created by querying
all of the deaths among adults 18 and
older with addresses in Akron. Because
the majority of CSS clients live in
Akron (78.2%), city-level data (as op-
posed to state or county data) were
used for the comparison group to pro-
vide a better sociodemographic match

to the CSS population. This resulted in
a total sample size of 16,164: 647 CSS
cases and 15,517 non-CSS cases.

Personal identifiers in clinical
records were accessed for matching
purposes only and were removed from
the data file before analyses were con-
ducted. The study was deemed ex-
empt by the institutional review board
at the Northeastern Ohio Universities
Colleges of Medicine and Pharmacy.

Cause of death
Cause of death was determined using
the underlying cause of death as doc-
umented by ICD-9 or ICD-10 codes
on the death record. A variable was
created for each cause of death and
assigned a value of 1 if present and a
value of 0 if not present.

YPLL
YPLL is a widely used measure of
premature mortality that is based on
the mean survival age for a living co-
hort at each age (4,6) and was deter-
mined for each case on the basis of
U.S. life expectancy in the year of
death (data from the Centers for Dis-
ease Control and Prevention [CDC],
1998–2004) (www.cdc.gov/nchs/fas
tats/lifexpec.htm). For all years of the
study combined, the mean YPLL was
calculated for all causes of death.

Social factors
Information on gender, race, marital
status, and level of education, all of
which were obtained from the death
record, were included in all multivari-
ate models.

Age adjustment
Because the CSS and non-CSS cases
had different age distributions, a weight
was created to adjust for this difference
following direct standardization proce-
dures recommended by the CDC (15)
and utilized in previous research (2,6).
The formula used to compute the final
weight was W=PGP/PCSS, where W is
the final analysis weight for each CSS
case by age, PGP is the proportion of
Akron cases for each age, and PCSS is
the proportion of CSS cases for each
age. The final analysis weight was ap-
plied to the data and used in all subse-
quent analyses. After weighting, the
CSS sample size was 649 and the non-
CSS sample was 22,828.
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Analysis
Chi square analyses and t tests were
conducted to determine whether
there were significant differences be-
tween CSS decedents and non-CSS
decedents in YPLL, social factors, and
causes of death. Analysis of covariance
was used to estimate average YPLL
with adjustment for social factors.
Multivariate ordinary least-squares
(OLS) regression models were esti-
mated to determine whether differ-
ences in cause of death accounted for
differences in YPLL. Interaction
terms were then added to these mod-
els to test whether particular causes of
death had a greater effect on YPLL for
CSS decedents than for the communi-
ty comparison group. SPSS, version
15.0, was used for all analyses.

Results
Table 1 presents descriptive informa-
tion for the study sample, as well as
the results of t tests for differences in
means and proportions for all study
variables. Mean age of decedents in
the sample was 79.4±11.1 years. Fif-
ty-six percent were female, and 20%
were African American. The unad-
justed mean YPLL for CSS decedents
was 14.5±10.6, compared with 10.3±
6.7 for the non-CSS group. On aver-
age, CSS decedents died at the age of

73.4±15.4, compared with 79.6±10.9
years for the non-CSS population.
There were also significant differ-
ences in three of the sociodemo-
graphic variables used in this study.
Although level of education was simi-
lar in both groups, there was a larger
percentage of women and a smaller
percentage of African Americans in
the CSS group. Persons with serious
and persistent mental illness were

less likely to be married at the time of
death. Most of the decedents with
mental illness had a diagnosis of some
psychotic disorder (47%), 36% had a
mood disorder, and the remaining
17% had some other diagnosis.

Table 2 presents leading causes of
death for the U.S. population (16)
and the two study groups. Heart dis-
ease was the top cause of death in all
three groups. In contrast, although
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Characteristics of decedents with serious and persistent mental illness at 
Community Support Services (CSS) and decedents in the general populationa

Total CSS Non-CSS
(N=23,477) (N=649) (N=22,828)

Variable N % N % N % p

Years of potential life lost 10.4±6.9 14.5±10.6 10.3±6.7 ≤.001
Age at death 79.4±11.1 73.4±15.4 79.6±10.9 ≤.001
Primary psychiatric 
diagnosis

Psychotic disorder — 306 47 —
Mood disorder — 234 36 —
Other diagnosis — 109 17 —

Sociodemographic factor
Education 11.5±3.0 11.3±2.9 11.5±3.0
Female 13,147 56 402 62 12,784 56 ≤.01
African American 4,695 20 91 14 4,565 20 ≤.001
Married 7,747 33 91 14 7,761 34 ≤.001

a CSS is a community mental health center; t test analyses were used to test for differences in means
(unadjusted) and proportions between the CSS and the non-CSS groups. Data are weighted.

TTaabbllee  22

Leading causes of death in the U.S. population and the study groups

Study sampleb

U.S. population 2004a Non-CSS CSS
(N=2,397,615) (N=22,828) (N=649)

Cause Rank N % Rank N % Rank N % pc

Disease of the heart 1 652,486 27.2 1 6,859 30.0 1 198 30.5 ns
Cancer 2 553,888 23.1 2 5,175 22.7 5 63 9.9 ≤.001
Cerebrovascular disease 3 150,074 6.3 3 2,370 10.4 4 64 9.8 ns
Chronic lower respiratory 

disease 4 121,987 5.1 4 2,049 9.0 2 73 11.2 .047
Accidents 5 112,012 4.7 10 406 1.8 10 16 2.5 ns
Diabetes 6 73,138 3.1 7 726 3.2 7 29 4.5 ns
Dementia 7 65,965 2.8 5 1,529 6.7 3 66 10.2 .004
Influenza or pneumonia 8 59,664 2.5 6 991 4.3 6 44 6.8 .003
Nephritis 9 42,480 1.8 9 670 2.9 9 17 2.6 ns
Septicemia 10 33,373 1.4 — 396 1.7 — 12 1.8 ns
Liver disease or cirrhosis — 8 681 3.0 8 19 2.9 ns
Suicide — — 97 .4 — 12 1.8 ≤.001
Other causes — 532,548 22.2 — 879 3.9 — 36 5.5

a Source: U.S. National Center for Health Statistics, Health, United States, 2007
b Sample data are weighted. CSS, Community Support Services, a community mental health center for persons with serious and persistent mental illness
c Chi square analysis, df=1



cancer was the second leading cause
of death in the U.S and non-CSS pop-
ulations, cancer was only the fifth
leading cause of death in the CSS
sample.

The leading causes of death in all
three groups include heart disease,
cancer, cerebrovascular disease,
chronic lower respiratory disease, di-
abetes, dementia, influenza or pneu-
monia, and nephritis. In addition, the
CSS and non-CSS samples included
liver disease in the ten leading causes
of death. Septicemia was in the ten
leading causes of death for the U.S.
population, but it was not a leading
cause for either the CSS or non-CSS
samples. Compared with non-CSS
decedents, decedents with serious
and persistent mental illness were
more likely to die from chronic lower
respiratory disease (11.2% versus
9.0%; χ2=4.0, df=1, p=.047), demen-
tia (10.2% versus 6.7%; χ2=8.3, df=1,
p=.004), and influenza or pneumonia
(6.8% versus 4.3%; χ2=8.9, df=1,
p=.003), but they were much less
likely to die from cancer (9.9% versus
22.7%; χ2=61.2, df=1, p≤.001). Al-
though suicide did not appear in the
top ten causes of death for either
study group, our results suggest that
persons with mental illness were
more likely to have deaths attributed
to suicide (1.8% versus .4%; χ2=22.3,
df=1, p≤.001).

Table 3 shows that there were signif-
icant differences in YPLL between the

CSS and non-CSS groups for the lead-
ing causes of death, after the analysis
adjusted for gender, race, marital sta-
tus, and education. For all causes com-
bined, the CSS decedents died 12
years earlier than expected and lost
over two more years of life, compared
with persons in the general popula-
tion. There were significant differ-
ences in YPLL for all causes after tak-
ing into account gender, race, educa-
tion, and marital status. Causes of
death for which the greatest difference
in YPLL was found include accidents
(13.1 years), suicide (9.7 years), can-
cers (5.0 years), septicemia (5.0 years),
and liver disease (4.8 years).

Next, multivariate OLS regression
models were estimated to assess
whether cause of death accounted for
observed differences in YPLL. In ad-
dition, we added interaction terms to
determine whether there were causes
of death that had a differential effect
on persons with serious and persist-
ent mental illness. Results are pre-
sented in Table 4.

Model 1 shows the effect of social
factor variables. All of the social fac-
tors were related to YPLL and ac-
counted for 6% of the variance in
YPLL. Women and whites lost fewer
years of life, compared with men and
African Americans. In addition, dece-
dents in the study who were married
or had more education lost more
years of life, compared with those
who were not married and those with

less education. Each cause of death
was added in model 2. For these
analyses, heart disease was used as
the reference category because it was
the highest ranked cause of death for
both groups. Nephritis was the only
cause of death for which premature
mortality was not significantly differ-
ent from heart disease. Model 3 as-
sessed the effect of having a mental
illness, after adjusting for gender,
race, marriage, education, and causes
of death. A diagnosis of mental illness
significantly increased the YPLL, re-
gardless of cause of death.

As a final step, we entered interac-
tions terms (together and separately)
for each cause of death and having a
mental illness diagnosis to determine
whether there were particular causes
of death that had a differential effect
on YPLL for persons with serious and
persistent mental illness. The signifi-
cant interactions are presented in
model 4 of Table 4. We used the coef-
ficients in this model to predict YPLL
for each of the significant interactions.
These values are presented in Table 5.
These findings suggest that accidents,
suicide, septicemia, liver disease, and
cancer have a greater impact on pre-
mature mortality for persons with seri-
ous and persistent mental illness.

Discussion
The purpose of this study was to broad-
en the current understanding of pre-
mature mortality among persons with
serious mental illness. Consistent with
previous studies (4,6,7) we found that
for each of the leading causes of death,
persons with serious and persistent
mental illness lost more years of life,
compared with those in the general
population of Akron. Previous studies
have also suggested that persons with
serious mental illness are more likely to
die from unnatural causes, such as sui-
cide, accidents, and assault (4,6). This
was true in the study presented here as
well. However, most deaths among
persons with mental illness in this sam-
ple were attributed to natural causes.
The same causes of death appeared in
the top ten for both CSS decedents
and the general population. In addi-
tion, there were only four causes for
which we found significant differences
between the two study groups in the
proportion of people dying: cancer,
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Years of potential life lost for leading causes of death and suicide, adjusted for
sociodemographic variablesa

Cause CSS Non-CSS Difference p

All causes 12.1 9.7 2.4 .001
Disease of the heart 11.8 9.2 2.6 .001
Cancer 16.5 11.5 5.0 .001
Cerebrovascular disease 10.7 8.7 2.0 .001
Chronic lower respiratory disease 11.5 9.8 1.7 .007
Influenza or pneumonia 10.0 8.0 2.0 .004
Liver disease or cirrhosis 15.4 10.6 4.8 .001
Diabetes 13.2 10.9 2.3 .034
Dementia 9.7 7.9 1.8 .001
Accidents 23.7 10.6 13.1 .001
Septicemia 14.4 9.4 5.0 .006
Nephritis 11.9 9.0 2.9 .018
Suicide 22.2 12.5 9.7 .038

a Analysis of covariance, with adjustment for gender, race, education, and marital status. Data are
weighted. CSS, Community Support Services, a community mental health center for persons with
serious and persistent mental illness.



chronic lower respiratory disease, de-
mentia, and pneumonia.

Much previous work has been
based on samples of consumers who
have been hospitalized or on mixed
inpatient and outpatient samples (5).
The study presented here adds to
previous work in this area by examin-
ing premature mortality in a sample
of consumers with serious and per-
sistent mental disorders who received
treatment primarily in a community-
based treatment setting. The majority
of individuals with serious and per-
sistent mental illness live in the com-
munity; thus the sample in this study
is more representative than state hos-
pital samples. The results presented
above suggest that although con-
sumers in community settings experi-
ence a significant degree of prema-
ture mortality, they may experience it
to a lesser degree than consumers
who were recently hospitalized be-
fore their death.

We found that a community-based
sample of adults with severe and per-
sistent mental illness lost 14.5 years of
potential life, a difference of 4.2 years
from the Akron sample. This gap is
smaller than that reported by Dem-
bling and colleagues (6), who report-
ed an 8.8-year difference in YPLL.
This difference may represent overall

higher mortality in an urban sample,
compared with that of a statewide
population, especially because Akron
is a city with a poverty rate nearly
twice the national average and an un-
employment rate near 10% (17).

This study also makes a contribu-
tion by taking into account differ-
ences in social factors. Although we
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Unstandardized regression coefficients for years of potential life lost regressed on social factors, cause of death, and 
diagnosis of mental illnessa

Model 1 Model 2 Model 3 Model 4

Variable b SE b SE b SE b SE

Social factor
Female (reference: male) –1.7 .10∗∗ –1.4 .10∗∗ –1.4 .09∗∗ –1.4 .09∗∗

White (reference: African American) –2.7 .12∗∗ –2.5 .11∗∗ –2.6 .11∗∗ –2.6 .11∗∗

Married (reference: not married) 1.3 .10∗∗ 1.3 .10∗∗ 1.4 .10∗∗ 1.4 .10∗∗

Education (in years) .2 .02∗∗ .2 .02∗∗ .2 .02∗∗ .2 .02∗∗

Cause of death (reference: heart disease)
Cerebrovascular disease –.5 .16∗∗ –.5 .16∗∗ –.5 .16∗∗

Chronic lower respiratory disease .6 .17∗∗ .6 .16∗∗ .6 .16∗∗

Influenza or pneumonia –1.3 .22∗∗ –1.4 .22∗∗ –1.4 .22∗∗

Liver disease or cirrhosis 2.8 .27∗∗ 2.8 .26∗∗ 2.7 .27∗∗

Diabetes 1.6 .26∗∗ 1.6 .25∗∗ 1.6 .25∗∗

Alzheimer’s disease –1.2 .19∗∗ –1.3 .19∗∗ –1.3 .19∗∗

Septicemia 1.5 .34∗∗ 1.5 .33∗∗ 1.4 .34∗∗

Nephritis –.2 .27 –.2 .27 –.2 .27
Suicide 15.1 .65∗∗ 14.8 .65∗∗ 13.4 .68∗∗

Cancer 2.0 .12∗∗ 2.1 .12∗∗ 2.0 .12∗∗

Accidents 7.5 .33∗∗ 7.5 .33∗∗ 6.9 .34∗∗

Mental illness diagnosis
(reference: no) 4.6 .27∗∗ 3.4 .29∗∗

Mental illness × suicide 14 2.10∗∗

Mental illness × cancer 4.0 .89∗∗

Mental illness × accident 15.3 1.70∗∗

Mental illness × liver disease 4.3 1.50∗

Mental illness × septicemia 6.7 2.10∗∗

Constant 10.6 .20∗∗ 9.8 .20∗∗ 9.6 .20∗∗ 9.6 .20∗∗

Adjusted R2 .062 .146 .158 .163

a Only leading causes of death and significant interactions are shown. Data are weighted. Listwise deletion resulted in N=21,571 for all models.
∗p≤.01

∗∗p≤.001

TTaabbllee  55

Years of potential life lost and cause of death, by study groupa

CSS Non-CSS
Cause of death (N=647) (N=20,924) Difference

Accidents 35.3 16.6 18.7
Suicide 40.5 23.1 17.4
Septicemia 21.2 11.1 10.1
Liver disease 20.1 12.4 7.7
Cancer 19.1 11.7 7.4
Heart disease 13.1 9.7 3.4

a Predicted values of years of potential life lost are calculated from the interaction model (model 4)
of Table 4. CSS, Community Support Services, a community mental health center for persons with
serious and persistent mental illness.



were limited to measures contained
in the death record, our consideration
of the role these factors play in pre-
mature mortality makes an important
contribution to the literature. Our
findings suggest that although gen-
der, race, marital status, and educa-
tion are importantly related to YPLL,
premature mortality among persons
with serious and persistent mental ill-
ness cannot be explained by sociode-
mographic differences.

We also asked whether differences
in cause of death accounted for any of
the differences in premature mortali-
ty and whether the relationship be-
tween cause of death and YPLL is
moderated by a diagnosis of mental
illness. We found that differences in
premature mortality are not ex-
plained by differences in cause of
death. Moreover, our results show
that when premature mortality for
heart disease was used as the refer-
ence group, premature mortality re-
lated to suicide, cancer, accidents, liv-
er disease, and septicemia was
greater for persons with serious and
persistent mental illness than for per-
sons in the general population.

Our finding that suicide and acci-
dents are a source of premature mor-
tality among persons with mental ill-
ness is consistent with previous re-
search (4,6,18–20). However, our work
adds to the growing body of literature
that highlights the need for better pre-
ventive health care for persons with
mental illness. Morbidity and mortali-
ty from the most common causes of
death in this sample (heart disease,
respiratory diseases, cerebrovascular
disease, and cancer) may be reduced
by effective medical care that attempts
prevention, early detection, and
chronic disease management.

As noted above, one important lim-
it of our study is that we were re-
stricted to the measures contained in
the death records. For example, we
did not have access to better meas-
ures of socioeconomic status. There-
fore, the results we report may be re-
lated to differences in income be-
tween the CSS and non-CSS groups.

Conclusions
We found that a community-based
sample of individuals with serious
and persistent mental illness died

prematurely, compared with a demo-
graphically similar general popula-
tion sample. Social factors were re-
lated to premature mortality, but
they did not account for the differ-
ences in YPLL that we observed. Al-
though total YPLL and the differ-
ence in YPLL between the individu-
als with mental illness and the gener-
al population were smaller than
those from hospital-based samples,
deaths were largely from preventa-
ble causes. Heart disease was the top
cause of death.

Recent efforts to improve access
and quality of primary care health
services by integrating such services
within the community mental health
center appear to be a promising ap-
proach to addressing these preventa-
ble causes of death. The concept of
the mental health care home (21)
holds great promise. Integrating
mental health care, primary health
care, and wellness-promoting activi-
ties in a single center may ensure ac-
cess to the interventions needed to
reverse the causes of preventable ear-
ly death.
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