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Length of hospitalization among
persons with serious mental
illness has declined (1–4). In

an analysis of data from the National
Hospital Discharge Survey, Mechanic
and colleagues (5) found that the av-
erage length of psychiatric hospital-
ization declined from 12.1 to 9.6 days
between 1988 and 1994. Among per-
sons with serious mental illness, the

average length of hospitalization de-
clined from 12.8 to 9.7 days between
1995 and 2002 (6).

Shorter hospital stays can be attrib-
uted mainly to economic factors (7,8).
Because psychiatric hospitalization is
the most expensive modality of care
for people with serious mental illness,
insurers have used a combination of
gatekeeping and utilization review

techniques to shorten hospital stays.
Under some managed care plans, a
case-based reimbursement mecha-
nism has generated incentives for
hospitals to shorten stays.

Sociodemographic and clinical
characteristics of patients (for exam-
ple, diagnosis) appear to have little
effect on length of stay (9–14). Mc-
Crone and Phelan (15) found that
psychiatric diagnosis predicted only
3% of the variation in length of psy-
chiatric hospitalization. Other stud-
ies have also shown that psychiatric
diagnoses appear to have little value
in predicting length of stay (8,14–
17). Previous psychiatric hospitaliza-
tion (18,19), suicidal ideation (20),
and level of psychopathology (17,20)
are also poor predictors, as are race,
marital status, education, occupa-
tion, employment status, and living
situation (7,14,21,22).

On the other hand, hospital charac-
teristics have been found to be strong
predictors of the length of hospital
stays and other health service use
among children, adolescents, and
women with breast cancer (9,23). Us-
ing Medicaid claims data from 1996
to 2001, Gifford and Foster (10)
found that hospital type explained
51% of variation in length of hospital-
ization among youths with mental or
substance use disorders. Regional
characteristics have also been found
to predict length of hospitalization
among populations without serious
mental illness (24–26). Ashton and
colleagues (25) found geographic dif-
ferences in length of hospital stays
among veterans with general medical
disorders. Nguyen-Huynh and John-
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ston (24) also found regional variation
in length of hospitalization for stroke
among Asians and Pacific Islanders in
the United States. However, little is
known about the effects of hospital
and regional characteristics on length
of hospital stays among people with
serious mental illness.

Moreover, few empirical studies
have used statistical models that ac-
count for the multilevel nature of
length of stay (that is, hospitals are
nested within regions that differ in
the availability of alternative re-
sources). Most empirical studies ex-
plaining inpatient length of stay have
used ordinary least squares (OLS) re-
gression models (13–15). The excep-
tion is Gifford and Foster’s 2008 study
(10); however, their study was limited
by the use of a single variable for hos-
pital type (psychiatric hospital or gen-
eral medical hospital), which did not
account for a host of other hospital
characteristics that may have an im-
pact on length of stay.

This study examined the effects of
hospital characteristics and county
mental health funding characteristics
on length of psychiatric hospitaliza-
tion among persons with serious men-
tal illness. The nature of our data al-
lowed us to apply a multilevel model-
ing strategy to examine the extent to
which contextual factors (for exam-
ple, community mental health pro-
gram funding) and hospital character-
istics were associated with length of
hospitalization among individuals
with serious mental illness.

Methods
Pennsylvania inpatient discharge
records and 2006 data from the
American Hospital Association (27)
were used to identify psychiatric hos-
pitalizations and hospital characteris-
tics. Pennsylvania inpatient discharge
data, collected from Uniform Bill–Pa-
tient Summary forms, were obtained
from the Pennsylvania Health Care
Cost Containment Council. Data
from the 2000 U.S. Census were used
to obtain county characteristics (28).

The sample consisted of 106 hospi-
tals in 42 county mental health ad-
ministrative regions in Pennsylvania.
Hospital discharge records from
45,497 adults with serious mental ill-
ness—a diagnosis of schizophrenia or

major affective disorder (ICD-9 code
295 or 296)—from these regions were
used to construct hospital-level meas-
ures. Hospitals classified as nonpsy-
chiatric (for example, specialty sub-
stance abuse services) and hospitals
in which the mean length of stay was
greater than 60 days (for example, re-
habilitative facilities) were excluded
from the model.

To account for the structure of the
data, whereby individuals are nested
within hospitals and hospitals are
nested within regions, we tested a
three-level model in our preliminary
analysis that included patients, hospi-
tals, and regions. However, the model
did not support the rationale for mul-
tilevel modeling; for example, we
found no significant difference be-
tween groups. After finding that pa-
tient characteristics had little impact
on length of hospitalization, we ag-
gregated patient characteristics from
each hospital to create a hospital unit
of observation (that is, the percentage
of patients with serious mental ill-
ness) and used a two-level model.
The two-level model showed a signif-
icant difference between groups—
that is, intraclass correlation coeffi-
cients (ICCs) ≥.05 (29). This study
has been approved by the University
of Pennsylvania Institutional Review
Board.

Study variables
Study variables were based on the ex-
tended version of Andersen’s behav-
ioral model of health care utilization
(30–32) that was adapted to vulnera-
ble populations (33–36). The concep-
tual framework specifies the role of
predisposing factors (such as age and
gender), enabling factors (such as in-
come and insurance status), and need
factors (such as perceived health sta-
tus and diagnosis) as individual deter-
minants of access and health care uti-
lization. Just as important, however,
are variables related to the mental
health delivery system, such as re-
sources (for example, geographical
distribution of hospitals) and organi-
zational features (for example, system
structure) (37) that may mediate the
length of hospitalization. Although
these contextual variables have been
employed extensively to explain
health care use (38–42), they have

been largely neglected in studies of
use of psychiatric care.

Two sets of variables were con-
structed: level 1 variables included
hospital characteristics based on pa-
tient case mix and organizational fac-
tors, and level 2 variables included re-
gional and county mental health pro-
gram characteristics.

Level 1: case mix. Patient charac-
teristics at the facility level included
age, gender, race, diagnosis, admis-
sion type, insurance status, readmis-
sion rate, and percentage of patients
with a serious mental illness. All cat-
egorical patient characteristics were
made into dummy variables on the
basis of the discharge record and ag-
gregated to the hospital level with
percentages (for example, the per-
centage of females). For continuous
data (for example, age), an average
value by hospital was calculated.
Three dummy variables (white,
black, and Latino) were created for
race. A dichotomous variable was
created indicating emergency versus
nonemergency admission by aggre-
gating admission type as emergency
or urgent and admission source as ei-
ther emergency department or
transfer from another hospital emer-
gency department. Four dummy
variables were created for insurance
status—Medicaid, Medicare, private
insurance, and uninsured—on the
basis of the primary payer type. The
readmission rate was created on the
basis of the percentage of patients
who had more than one discharge
record at the same hospital during
the study period. The percentage of
patients with serious mental illness
was calculated as the ratio of psychi-
atric patients with serious mental ill-
ness over all psychiatric patients dis-
charged from the hospital.

Level 1: organization. Organiza-
tional characteristics included hospi-
tal type, hospital size defined as total
bed count, psychiatric bed count,
psychiatric discharges, staffing lev-
els, contract status with a health
maintenance organization (HMO),
psychiatric occupancy rate, and daily
reimbursement. Hospital type was
defined as general acute care hospi-
tal or specialty psychiatric hospital.
Patients discharged from state hospi-
tals, U.S. Department of Veterans
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Affairs hospitals, or long-term care
hospitals were excluded. All hospi-
tals reported whether they had a for-
mal written contract with an HMO.
The psychiatric occupancy rate was
the percentage of psychiatric beds
used by adults with psychiatric disor-
ders. Daily reimbursement was con-
structed as the total charge divided
by the length of hospitalization. Full-
time total staff was defined as the
number of staff members working
full-time at the hospital, including
psychiatrists, nurses, social workers,
and other professional staff. Log
transformations were done for hos-
pital bed counts, psychiatric bed
counts, psychiatric discharges, daily
reimbursement, and full-time hospi-
tal staff because of large variations in
these variables.

Level 2: regional and county pro-
gram characteristics. Since public
mental health services in Pennsylva-
nia are funded and administered by
county program authorities, we con-
structed variables at the level of coun-
ty mental health programs to capture
relevant organizational and financial
characteristics as a regional construct
that might be associated with psychi-
atric length of stay at the hospital lev-
el. Although Pennsylvania has 67
counties, there are 44 mental health
administrative programs because
some counties combine their pro-
gram administration for efficiency.
Two programs were dropped because
they had no inpatient hospital with
psychiatric discharges. Thus 42 men-
tal health programs were included in
the study.

Regional and county program
characteristics included community
mental health expenditures (dollar
expenditures per 10,000 popula-
tion), which represented the total
amount of outpatient funds provided
to the county mental health program
by Medicaid and the state office of
mental health in 2006; percentage of
the county mental health budget
used for residential care; poverty
rate, which was the percentage of
residents in the county who were liv-
ing below the federal poverty level;
and county size, which was opera-
tionalized as the total county popula-
tion. Log transformations for com-
munity mental health expenditures

and total population were conducted
because of the large variation by
county program.

Length of hospitalization
Length of hospitalization, the de-
pendent variable, refers to the aver-
age length of psychiatric hospitaliza-
tion of patients who were hospitalized
at the same hospital. Log transforma-
tion for length of hospitalization was
conducted to account for positive
skewness.

Statistical analysis
Descriptive statistics were conducted
to analyze patient, hospital, and coun-
ty mental health program characteris-
tics. To account for the multilevel
structure of the data, in which hospi-
tals (level 1) are nested within mental
health program units (level 2), hierar-
chical linear modeling (HLM) was
employed (43).

Our analytic strategy used an un-
conditional model, which included a
level-1 random intercept, without any
independent variables. This allowed
us to see the variability in hospital and
program units by calculating ICCs,
which represent the proportion of
variance in the outcome between
groups (43). We then created condi-
tional models by adding patient case
mix characteristics, hospital charac-
teristics, and program-level charac-
teristics separately in different mod-
els. To identify predictors of length of
hospitalization, fixed effects using the
conditional models were employed.
Considering the relatively small ob-
served missing values on the patient
level, listwise deletion was conduct-
ed. HLM Software 6.08 was used to
conduct multilevel analyses.

Results
Table 1 presents hospital and county
mental health program characteris-
tics. The mean length of psychiatric
hospitalization was 10.0 days. The
mean age of patients was 45.5 years.
The 106 hospitals reported a mean
percentage of female patients of 55%.
Other reported means were as fol-
lows: white patients, 80%; patients
with affective disorders, 75%; and ad-
missions through the emergency de-
partment, 86%. In terms of primary
payer type, the percentage of patients

with private insurance was the high-
est (36%), followed by Medicare
(34%) and Medicaid (26%). About
17% of patients were hospitalized at
the same hospital more than once
during the study period.

In terms of hospital organizational
characteristics, most were general
acute care hospitals (87%), and most
had a formal written contract with an
HMO (71%). The overall psychiatric
occupancy rate was 65%. In terms of
regional characteristics, the percent-
age of the county mental health budg-
et used for residential care was 27%,
and the average percentage of per-
sons living below the federal poverty
level was 12%.

Table 2 shows predictors of length
of psychiatric hospitalization from
HLM models. The variables of age,
race, total number of psychiatric dis-
charges, total number of full-time
personnel, and total population of the
region were excluded in the model
because of multicollinearity, whereas
other variables that were more
amenable to the policy-relevant issue
of psychiatric hospitalization re-
mained in the model. Because of the
large number of variables in the
study, only variables that were statisti-
cally significant predictors are pre-
sented. All random effects were sta-
tistically significant (p<.05), indicat-
ing that there was significant variabil-
ity in length of hospitalization be-
tween hospitals across county mental
health programs. The proportion of
variance explained in length of hospi-
talization that was attributable to hos-
pital characteristics was 84%, and the
proportion of variance that was attrib-
utable to county mental health pro-
gram characteristics was 16%.

Among hospital-level patient char-
acteristics, insurance status, percent-
age of patients readmitted to the
same hospital, and percentage of pa-
tients with serious mental illness were
statistically significant predictors of
length of stay when the analysis did
not control for hospital characteristics
and county mental health program
characteristics (model 1). Stays were
longer at hospitals with a higher per-
centage of Medicare patients than at
hospitals with a higher percentage of
patients with private insurance and
uninsured patients. Stays were also
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longer at hospitals with a higher per-
centage of patients with serious men-
tal illness as a proportion of all psy-
chiatric discharges and at hospitals
with a higher readmission rate. Re-
garding hospital-level organizational
characteristics (model 2), stays at psy-
chiatric hospitals were longer than

stays at general acute care hospitals
(p<.01).

In model 3, after the analysis con-
trolled for hospital characteristics,
stays were longer in hospitals that
were located in counties where the
county mental health program re-
ceived a larger percentage of the

state’s mental health budget and
where a smaller share of the budget
was used for residential care. Other
significant predictors found in model
2 (primary payer, type of hospital,
readmission rate, and percentage of
patients with serious mental illness)
remained as significant predictors in
model 3 with the same directions.

Discussion
Examining factors related to variation
in length of hospitalization is particu-
larly relevant for health care policy
makers because the number of hospi-
tal days attributed to psychiatric con-
ditions is greater than that attributed
to any other medical disorder (44). In
our multilevel model, we found that
hospital stays were longer at psychi-
atric hospitals, at facilities with a
greater proportion of patients with
serious mental illness (need factor),
and at facilities with a higher percent-
age of reimbursement from Medicare
(enabling factor). In addition, at a
county level, hospital stays were
longer in areas where fewer public
mental health dollars were allocated
to residential care as a percentage of
overall mental health funding (con-
textual factor).

Although we found longer stays at
hospitals with a larger percentage of
patients with serious mental illness,
we cannot conclude that the severity
of symptoms is greater for inpatients
with serious mental illness than for
inpatients with other mental disor-
ders. Psychiatric patients who are ad-
mitted to a hospital likely have similar
levels of symptom severity in order to
meet insurance criteria for admission.
An alternative explanation is that pa-
tients with serious mental illness have
high rates of comorbid mental and
general medical conditions, which
may complicate their treatment and
lengthen their stay.

The finding that stays were longer
at psychiatric hospitals may be associ-
ated with practice patterns that go be-
yond crisis stabilization. However, we
cannot draw firm conclusions be-
cause the data set that we used limits
our ability to determine whether the
psychiatric hospitals had treatment
philosophies that were different from
those of the other hospitals. Before
policy recommendations can be
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Characteristics of 106 hospitals (level 1) and 42 county mental health 
administrative regions (level 2)

Variable Mean SD Range

Dependent variable
Length of stay (days) 10.0 3.0 4–22
Length of stay (log transformation) 2.3 .3 1–3

Level 1: hospital characteristics
Psychiatric case mix

Age 46 12 18–78
Gender (mean %)

Male 45 9 13–76
Female 55 9 24–87

Race (mean %)
White 80 25 <1–100
Black 14 20 0–89
Latino 5 17 0–99

Primary diagnosis (mean %)
Schizophrenia 25 12 0–77
Affective disorder 75 12 23–100

Admission type (mean %)
Emergency 86 35 0–100
Nonemergency 15 22 0–96

Primary payer (mean %)
Medicaid 26 18 0–72
Medicare 34 24 0–100
Private insurance 36 21 0–89
Uninsured 4 4 0–16

Readmission (to the same unit during the study) 
(mean %) 17 6 0–30

Patients with schizophrenia or amajor affective 
disorder  (mean %) 63 21 4–92

Organizational characteristics 
Hospital type (N and %)

General acute care hospital 92 87
Psychiatric hospital 14 13

Hospital beds 271 215 13–1,492
Hospital beds (log transformation) 5 <1 3–7
Psychiatric beds only 28 34 0–277
Psychiatric beds (log transformation) 3 2 0–6
Daily reimbursement (psychiatric only) ($) 1,326 486 479–2,465
Daily reimbursement (log transformation) ($) 7 <1 6–8
Total full-time hospital personnel 1,356 1,680 10–12,229
Total full-time hospital personnel (log

transformation) 7 1 2–9
Occupancy rate (psychiatric beds) (mean %) 65 25 0–100
Hospital discharges (psychiatric only) 620 604 5–3,406
Hospital discharges (log transformation) 6 1 2–8
Formal written contract with an HMO (N and %)a 75 71

Level 2: regional characteristics
Community mental health expenditure (log

transformation) 14 4 0–18
Mental health budget spent on residential care

(mean %) 27 19 0–73
Poverty rate (mean %) 12 4 5–24
Population (log transformation) 12 <1 11–14

a Health maintenance organization



made, further investigation is re-
quired using chart reviews and specif-
ic data collection efforts focusing on
practice patterns.

An unexpected finding was that
hospitals with longer stays had higher
rates of readmission. Previous studies
on the relationship between hospital
readmission and length of stay have
been inconclusive, with some studies
showing higher rates of readmission
to be associated with shorter stays
(45–47) and others finding no rela-
tionship (48). Our finding may sug-
gest that seriously ill patients with
longer stays return to the hospital af-
ter discharge because a suitable
placement is lacking. Further re-
search on hospital practice patterns
related to discharge planning and
available residential community re-
sources is warranted to validate this
explanation.

For psychiatric hospitalizations,
Medicare reimbursement rates are
generally higher than Medicaid reim-
bursement rates or compensation for
uninsured patients. Also, patients
with psychiatric disorders who are
Medicare enrollees are often serious-
ly disabled (recipients of Social Secu-
rity Disability Insurance), which may

also explain why patients with
Medicare as a funding source had
longer stays than those with private
insurance (49,50).

An important contribution of this
study is our use of a multilevel statis-
tical model to reflect the nested
structure of hospitals within county
mental health administrative pro-
grams. In many states, particularly
Pennsylvania, which has a county-lev-
el delivery system, mental health pro-
grams are involved in allocating men-
tal health resources and managing
state dollars. Our model allowed us to
examine the relationship between
public mental health expenditures on
outpatient and residential care and
psychiatric hospitalization in a hospi-
tal other than a state hospital. Greater
expenditure on community outpa-
tient care might be expected to re-
duce inpatient utilization, but this
was not a finding of our study. The
Dartmouth Atlas project yielded a
similar result: researchers found that
greater supply generated greater de-
mand for both outpatient and inpa-
tient care (51).

However, in examining specific re-
source allocations, we found shorter
stays in hospitals located in regions

where a larger proportion of public-
sector expenditures were allocated to
residential care. Although the finding
has face validity, no conclusions
about causality can be drawn because
we do not know whether the hospi-
talized patients were the ones who
used the residential services. A study
that links hospital discharges with ad-
mission to residential facilities would
be needed. Furthermore, a compre-
hensive picture of residential re-
sources, including supported housing
programs subsidized by federal
funds, housing programs run by local
religious organizations, and housing
units supported by foundations and
charitable organizations, is needed to
establish a more accurate relation-
ship between residential resources
and length of hospitalization.

An analytic limitation in this study
is the relatively small group size (for
example, the average number of hos-
pitals per county mental health pro-
gram was 2.5). Recent empirical re-
search by Clarke (52) found that two-
level models, unlike OLS models,
generated unbiased estimates of the
fixed effects and standard errors with
one exception—a model with a very
small group size (≤2). Clarke (52)
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Hierarchical linear models of predictors of length of psychiatric hospitalization at 106 hospitalsa

Model 1b Model 2c Model 3d

Variable Coefficient SE Coefficient SE Coefficient SE

Level 1: hospital characteristics
Patient case mix 
Primary payer (reference: Medicare)

Medicaid –.005 .003 –.005 .003 –.005 .003
Private insurance –.008∗∗∗ .001 –.008∗∗∗ .001 –.009∗∗∗ .001
Uninsured –.019∗ .009 –.016∗ .007 –.017∗ .007

Readmission rate (to same unit during the study) .017∗∗ .005 .020∗∗∗ .004 .018∗∗∗ .004
Percentage of patients with schizophrenia or

major affective disorder .004∗ .001 .003∗ .001 .004∗∗ .001
Organizational characteristic: general acute

care hospital (reference: psychiatric hospital) –.274∗∗ .100 –.266∗ .105
Level 2: regional characteristics

Community mental health expenditure (log) .020∗∗ .007
Percentage of mental health budget spent on

residential care –.003∗ .001

a Nonsignificant variables included gender, primary diagnosis, admission type (emergency or nonemergency), daily reimbursement, occupancy rate, hos-
pital beds (log), psychiatric beds (log), and contract with a health maintenance organization.

b Model 1 included only patient case mix.
c Model 2 added hospital characteristics to model 1.
d Model 3 added regional characteristics to model 2.

∗p<.05
∗∗p<.01

∗∗∗p<.001



demonstrated that a multilevel model
with an average of five observations
per group might be more reliable.
Thus further studies are recommend-
ed utilizing a multilevel model with a
larger group size.

Conclusions
Using a hierarchical methodology and
administrative data, this study identi-
fied significant hospital and contextu-
al features, such as hospital type and
community mental health expendi-
tures, that were related to length of
hospitalization for persons with seri-
ous mental illness. Further studies
should investigate differences on hos-
pital admission of symptom levels by
diagnosis to determine whether reim-
bursement policies should risk-adjust
for individuals with serious mental ill-
ness. Also, the extent of variation in
treatment philosophy between gener-
al hospitals and specialty hospitals re-
quires examination. Finally, the ex-
tent to which supportive and support-
ed housing is a substitute for hospital
care requires more comprehensive
study.
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