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The authors compared statewide
mortality rates for people with se-
vere mental illness who were
served in public mental health
systems of care in Vermont and
Oklahoma. In both states, mortal-
ity rates for younger service re-
cipients, but not for older recipi-
ents, were significantly higher
than those for the general popu-
lation. In interpreting cross-re-
gion comparisons, several possi-
ble causes of variation, including
differences in caseload composi-
tion and causes outside the con-
trol of the public mental health
authority, must be considered.
(Psychiatric Services 53:1025–
1027, 2002)

Arecent article in this journal (1) il-
lustrated the potential power of

large-scale studies of mortality rates
for people with mental disorders in
the evaluation of systems of care. In
that article, Currier reported that na-
tional mortality rates for people with

mental disorders in six of the seven
countries analyzed increased substan-
tially as psychiatric hospitalization
rates declined between 1960 and
1995. Similarly, the National Associa-
tion of State Mental Health Program
Directors has endorsed the computa-
tion and publication of statewide mor-
tality rates for people served in public
mental health systems of care (2).

After publication of mortality rates
for public mental health clients in
Massachusetts (3), Barreira (4), the
state’s deputy mental health commis-
sioner, urged caution in interpreting
such data. Although Barreira ac-
knowledged the importance of atten-
tion to mortality in measuring service
system performance, he cited the
need to make multistate comparisons
focusing on active clients and to con-
sider the impact of other risk factors.

We address these concerns in this
report by examining mortality rates
for people with severe mental illness
who had recently been served by the
state mental health systems in Ver-
mont and Oklahoma. The analysis
controlled for variation in three of the
most important risk factors for mor-
tality: age, gender, and race. On the
basis of the findings, we propose stan-
dard procedures for measuring and
reporting multistate comparisons of
mortality rates and suggest directions
for further research.

Methods
The study particpants were persons
18 to 79 years of age who had a seri-
ous mental illness and were served by
community-based public mental

health programs for adults with se-
vere and persistent mental illness in
either Vermont or Oklahoma be-
tween 1992 and 1998. Eligibility cri-
teria for the two states’ programs
were similar; both included a broad
range of diagnoses with similar lists of
symptoms and functional criteria.
Persons with a diagnosis of primary
substance abuse, mental retardation
or developmental disabilities, and V
code problems and conditions were
excluded.

In 1997 a total of 3,362 people who
met the study criteria were served in
Vermont, and 20,914 were served in
Oklahoma. These figures represented
.8 percent of adults in the target age
group in Vermont and .9 percent in
Oklahoma.

Information about individuals
served in the public mental health
system is maintained in each state
mental health agency. Information
about deaths of state residents is
maintained in each state’s vital
records mortality database. For our
analysis, anonymous person-level
data sets were constructed from the
mental health and vital records data-
bases. These data sets included only
the date of birth, the sex, and the race
of each person represented. Because
this project involved program evalua-
tion using anonymous data, institu-
tional review board approval was not
required.

A two-year mortality rate was de-
termined for individuals served dur-
ing each year by measuring the over-
lap between the mental health and
mortality databases. Because the data

Mortality of Mental Health Service
Recipients in Vermont and Oklahoma
JJoohhnn  AA..  PPaannddiiaannii,,  PPhh..DD..
SStteevveenn  MM..  BBaannkkss,,  PPhh..DD..
JJaanneett  BBrraammlleeyy,,  PPhh..DD..
RReebbeeccccaa  MMoooorree,,  MM..SS..

Dr. Pandiani and Dr. Bramley are affiliated
with the Vermont Department of
Developmental and Mental Health
Services, 103 South Main Street, Water-
bury, Vermont 05671-1601 (e-mail,
jpandiani@ddmhs.state.vt.us). Dr. Banks is
with the Bristol Observatory in Bristol,
Vermont. Ms. Moore is with the Oklahoma
Department of Mental Health and
Substance Abuse Services in Oklahoma
City. An earlier version of this paper was
presented at the annual Conference on
Behavioral Healthcare Evaluation held
December 6–8, 2000, in Orlando.



sets did not include person identifiers,
probabilistic population estimation
was used to determine the number of
individuals in each mental health data
set who also appeared in each mortal-
ity data set. The two-year mortality
rates included deaths that occurred
during the treatment year and the
subsequent year.

Probabilistic population estimation
is a statistical procedure that provides
valid and reliable measures of the size
and overlap of data sets that do not in-
clude unique person identifiers.
These estimates are based on a com-
parison of the distribution of dates of
birth in the data sets to the known dis-
tribution of dates of birth in the gen-
eral population. More detailed de-
scriptions of this procedure, with veri-
fication, have been published else-
where (5,6). In our analysis, the prob-
abilistic estimates of the number of
deaths were, on average, within .9 per-
cent of the true value, and the 95 per-
cent confidence intervals included the
true value in 94 percent of the cases.

The six annual mortality rates gen-
erated by this procedure were aver-
aged to account for potential year-to-

year variation and to increase the pre-
cision of the estimates. The averaged
mortality rates for service recipients
in three age groups and in the two
gender groups were compared with
the mortality rates for the general
population of each state and for the
general population of the United
States. Because the population of
Vermont is almost exclusively white,
the results for Oklahoma reported
here describe the white population of
that state.

Results
As Table 1 shows, relative risk de-
creased with increasing age for both
genders in both states. Among service
recipients aged 50 or older, the mor-
tality rates were frequently no differ-
ent from the rates for other residents
of the states. In the youngest age group,
women had significantly greater rela-
tive risk of mortality than men, but
gender differences among the older
service recipients were inconsistent
and frequently insignificant.

Among service recipients under 50
years of age, the relative risk of mor-
tality (compared with the general

population of the same state) was sig-
nificantly higher in Vermont than in
Oklahoma. When relative risks for
the two states were standardized with
reference to mortality rates for the
United States, a very different picture
emerged. In three of these four age
and gender groups, the relative risk of
mortality was not different between
the two states. Differences in the
mortality rates for the general popu-
lation in the two states, not differ-
ences in the mortality rates for service
recipients, accounted for most of the
difference in relative risk.

Discussion and conclusions
The relative risks of mortality for peo-
ple with serious mental illness com-
puted in this study were within the
range reported in the literature (7).
The patterns of relative risk associated
with age and gender groups were also
consistent with the literature (8).
These earlier studies, however, tend-
ed to focus on small, narrowly defined
patient populations. This study, by
contrast, demonstrated state-level
measures of the relative risk of mor-
tality for people served in community-
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1992 to 1997, relative to state and national mortality rates for the general population, by age and gendera

Odds Odds Odds Odds
ratio 95% CI ratio 95% CI p ratio 95% CI ratio 95% CI p

18 to 34 years
Male 7.5  6.2–10.2 4.2 3.1–5.2 <.001 7.5 6.2–0.2 6.1 4.5–7.7 .08
Female 12.6 10.7–16.3 5.7 4.4–7.1 <.001 9.4 7.9–12.1 8.7 6.6–10.7 .51

35 to 49 years
Male 4.3  3.5–6.1 2.4 1.7–3.1 <.001 3.8 3.0–5.2 3.1 2.2–4.1 <.001
Female 5.5  4.3–7.7 1.6 0.8–2.5 <.001 4.7 3.7–6.7 2.2 1.0–3.3 <.001

50 to 64 years
Male 1.8  1.4–2.7 1.7 1.0–2.4 .65 1.9 1.4–2.9 2.2 1.3–3.2 .28
Female 1.4  0.9–2.5 1.0 0.4–1.6 .32 1.4 1.0–2.6 1.2 0.0–5.2 .54

65 to 79 years
Male 1.8  1.5–2.3 1.7 0.0–3.4 .91 1.9 1.6–2.5 1.8 0.0–3.6 .91
Female 1.1  0.8–1.7 2.0 1.2–2.8 .08 1.1 0.9–1.7 2.1 1.2–2.9 .07

state general population
Relative risk compared with 

Risk of mortality among white adults receiving community services for severe and persistent mental illness in Vermont

national general population

a Mortality rates are based on computations for each fiscal year from 1992 to 1997 using client data from community mental health services databases 
and mortality data from vital records databases. Because the client and mortality databases do not share unique person identifiers, probabilistic 
population estimation was used to calculate the number of clients who died in the year of treatment or the subsequent year. Mortality rates for each 
year from 1992 to 1997 were averaged to adjust for year-to-year variation.

Age and gender of 
community services 
recipients

Vermont Oklahoma Vermont Oklahoma

Relative risk compared with



based programs. These measures can
be used to compare the performance
of public mental health systems of
care in a larger number of states.

In response to Barreira’s concern,
this study focused specifically on a pe-
riod close to that during which servic-
es were received. Earlier studies of
mortality among recently discharged
psychiatric patients found that most
mortality occurred during the first two
years after discharge (9) and that
there was little elevation in risk of
mortality after ten years (7).

Many of these earlier studies used
follow-up interviews with family mem-
bers and other key informants to de-
rive mortality rates (7). More recently,
direct linkage between mental health
and vital records databases has been
used increasingly to study client out-
comes (3,9). This study used a method
that may be more acceptable in the
context of growing concern about con-
fidentiality of medical records (10).

As multistate comparisons of mor-
tality become increasingly available,
caution will be needed both in inter-
preting the findings and in identifying
policy implications. A wide range of
potential causes of variation must be
considered. They include differences
in caseload composition and causes
outside the control of the state men-
tal health authority, as well as causes
over which the state has some con-
trol. In addition, it is important to rec-
ognize that complex systems of care
should not be evaluated on the basis
of any single indicator of program
performance.

There are substantial differences in
caseload composition across states
that are related to differences in the
scope of authority of state mental
health agencies and differences in ac-
cess to care for people in various risk
groups. These differences have im-
portant implications for mortality
rates. To help adjust for case-mix dif-
ferences, this study reported mortali-
ty rates for specific age and gender
groups. Other case-mix variables
should be considered as well.

A wide range of potential causes of
mortality should be considered in all
cross-state comparisons. In this study
an apparent cross-state difference in
mortality for service recipients was
accounted for by differences in the

mortality rate of the general popula-
tion of the two states. Other potential
explanations of differences in mortal-
ity rates include differences in socioe-
conomic status, access to health care,
and lifestyle factors. Mental health
treatment variables, such as the use of
psychoactive medication, may also
have a role. Future research should
test the ability of such factors to ex-
plain differences in mortality rates.

Finally, the quality of care provided
by a state mental health system should
never be judged by a single measure.
Several different client outcomes
should be monitored to provide a bal-
anced assessment of performance.
These outcomes may include change
in clinical status and rates of employ-
ment and involvement with the crimi-
nal justice system. Outcome measures
should also be complemented by
measures of access to care, including
the overall level of access and access
for special populations, and measures
of adherence to evidence-based prac-
tice patterns in the delivery of servic-
es to people in need.

Cross-state comparisons of the
functioning of mental health service
delivery systems (and comparisons
across regions within states) can have
a beneficial effect on the quality of
care. Appropriate attention to case
mix and contextual factors as well as
consideration of a range of quantita-
tive indicators of service system per-
formance is essential to achieving this
goal. We hope this paper contributes
to progress in that direction. �
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