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Psychiatric patients are medical-
ly underserved in many ways
(1). Compared with persons

without psychiatric diagnoses, per-
sons with mental illness have more
difficulty gaining access to health care
(2), have more chronic medical con-
ditions (3), are less likely to follow

guidelines for prevention (4), and are
at increased risk of sickness (5). Even
persons with mental illness who get
care for their chronic medical prob-
lems are less likely to use preventive
services (6–8). Because of these mul-
tiple barriers we must develop pro-
grams to better address the needs of

our patients, their providers, and the
systems that support them.

Although several interventions
have been suggested to improve
health care for persons with chronic
mental illness—including case man-
agement (9) and training psychia-
trists to provide primary care (10)—
the only interventions that have been
tested have been co-locating psychi-
atric and primary care services (11)
and medical-psychiatric units (12,
13). Although each of these interven-
tions may be effective in its context,
we believe that improvements in care
can be achieved at many points in the
cycle of care. Therefore, we offer an-
other opportunity to provide preven-
tive health services to this popula-
tion: collaboration between an in-
ternist and psychiatrists during the
inpatient stay. The opportunities of-
fered by this approach include the
availability of comprehensive servic-
es and staff and the use of the down-
time that many patients experience
while hospitalized. 

What has been called an “interfaith
marriage,” a collaboration of two
groups of physicians who do not often
work together, offers advantages to
both groups (14). This pilot study
added a board-certified internist to
the psychiatric teams of the inpatient
units of the 562-bed hospital that is
allied with the University of Vermont
College of Medicine. We tested the
hypothesis that this collaboration
would improve the processes of care
without increasing cost.
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Objective: This study examined the effects of collaboration between an
internist and psychiatrists on the processes and cost of care among psy-
chiatric inpatients. Methods: A randomized controlled study was per-
formed on the psychiatric inpatient units of an academic medical cen-
ter. All inpatients who were admitted to the units between March 2001
and January 2002 were asked to participate in the study. Patients in the
intervention group met with an internist who participated in their care
by communicating with the patients’ primary care physicians, assessing
needs, updating appropriate health maintenance services, managing
chronic and acute medical problems, and attending hospital work
rounds. Patients in the usual-care group received usual care. The
processes of care were measured by examining 17 categories that in-
volved assessment of needs, coordination of care, and completion of
health maintenance services. Resource use was measured by examining
hospital charges and length of stay. Results: A total of 139 adults partic-
ipated in the study: 55 were in the intervention group and 84 were in
the usual-care group. Patients in the intervention group showed signif-
icant improvement in 12 of the 17 categories of the processes of care.
Overall, no differences were found in hospital charges or length of stay.
Conclusions: Adding an internist to an inpatient psychiatric team is an
effective way of improving care for this traditionally underserved pop-
ulation without increasing cost. (Psychiatric Services 56:463–467, 2005)  
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Methods 
The study was a randomized con-
trolled trial on the inpatient psychi-
atric units of Fletcher Allen Health
Care in Burlington, Vermont. This
work was approved by the institution-
al review board of the University of
Vermont College of Medicine. Data
were collected from March 2001
through January 2002.

Participants and site
All patients who were 18 years and
older and were admitted to the two
inpatient psychiatric units from
March 2001 through January 2002
were eligible for this study. Both units
hold 24 beds. One of these floors
holds 12 beds and is a locked unit. Pa-
tients were excluded from our study if
they required medical consultation
before they could be randomly as-
signed into study groups. Patients on
these units had the full range of diag-
noses for which hospitalization is re-
quired. We defined patient discharge
as transfer to home, a community
care bed, the state hospital, or anoth-
er unit within the hospital complex
for a medical or surgical reason. 

Study design
After the study coordinator obtained
consent from participants, she deter-
mined whether their hospital records
contained a list of physical and men-
tal problems, current medications, re-
view of symptoms, and the Global As-
sessment of Functioning (GAF) score
(15); she also obtained information to
complete the Charlson Comorbidity
Index (16). She also administered the
Short-Form-36 Health Survey (SF-
36), a general functional status meas-
ure (17,18), and the Behavior and
Symptom Identification Scale (BA-
SIS-32), a functional status and symp-
tom instrument specific to mental
health (19). Patients were then ran-
domly assigned to a usual-care group
or an intervention group. 

Participants in the usual-care group
were cared for by the psychiatric
house staff who had rotations in the
inpatient unit that lasted for a month
and who saw patients daily and fol-
lowed their progress by one of the
four psychiatric attending physicians
who were permanently assigned to
the units. Consultations from medical

specialists were obtained by using the
usual hospital services.

Participants in the intervention
group were seen within 24 hours of
admission by the internist who was in-
volved with the study. The internist
worked in conjunction with the usual-
care team. He obtained a compre-
hensive medical history from the pa-
tient, performed a physical examina-
tion, and communicated with the pri-
mary care provider about health
maintenance services, chronic med-
ical problems, and current medica-
tions. On the basis of this information
the list of medical problems and cur-
rent medications was updated, and
arrangements were made for com-
pletion of the health maintenance
services specified by the U.S. Pre-
ventive Services Task Force (20), ei-
ther as an inpatient or after dis-
charge. In addition, the internist or-
dered specialty consultations as
needed, made plans for alcohol and
nicotine abatement, managed acute
and chronic nonpsychiatric illnesses
during the stay, and attended work
rounds daily. At discharge, the in-
ternist again communicated with the
primary care provider about new
medications, medical problems, and
plans for the completion of health
maintenance services, for example,
scheduling a mammogram.

After the patient was discharged,
the research assistant reviewed the
chart for evidence that appropriate
health maintenance services had
been initiated or completed. 

Outcome variables
We chose outcome variables from
two domains: processes of care and
resource use. We looked at processes
of care in terms of the functions of a
general internist: developing a needs
assessment that documented med-
ical problems and current medica-
tions, updating appropriate health
maintenance services, and coordi-
nating care with outpatient primary
care providers. 

Developing a needs assessment in-
volved updating the list of problems
to include physical problems, psy-
chosocial issues, family risk factors,
allergies, and environmental prob-
lems; updating a current medication
list; and looking for potential adverse

drug reactions. Appropriate health
maintenance services were chosen
on the basis of recommendations of
the U.S. Preventive Services Task
Force (20). These services were ei-
ther completed during the hospital-
ization or arranged for at discharge.
Coordination of care involved calling
primary care providers at admission
and discharge. In all, 17 individual
elements of the processes of care
were recorded. Rates for the individ-
ual element were calculated as the
number of patients who received the
element divided by the number for
whom it was appropriate, either by
age, risk, or not having been record-
ed by the primary care provider,
multiplied by 100. Summary scores
for three subdomains—needs assess-
ment, health maintenance, and coor-
dination of care—were calculated as
the percentage of appropriate ele-
ments that were completed for each
patient. 

We defined resource use as the to-
tal charges reported in the hospital’s
administrative database that is used
for billing purposes, as well as length
of stay. In addition, we looked at use
of hospital inpatient days and emer-
gency department visits for a year af-
ter discharge, although data were not
available for all patients. 

Statistical analyses
Because many of the variables we
studied were not normally distrib-
uted, we used nonparametric statis-
tics. Statistical significance for unad-
justed comparisons between active
and usual-care groups was calculated
by using the Wilcoxon rank sum test
for continuous outcomes and the chi
square test or Fisher’s exact test for
dichotomous outcomes. To adjust for
baseline differences between the two
groups, we used robust linear regres-
sion with Huber iterations followed
by biweight iterations (21). STATA
8.2 was used to analyze the data. 

Results
Baseline characteristics
During the study period 272 patients
were admitted to the psychiatric
units. Twelve required medical con-
sultation before they were to be ran-
domly assigned into study groups,
and 121 refused to participate in the

PSYCHIATRIC SERVICES ♦ http://ps.psychiatryonline.org ♦ April 2005   Vol. 56   No. 4446644

rub4.qxd  3/21/2005  11:12 AM  Page 464



study. The remaining 139 patients
were randomly assigned into groups:
55 patients were assigned to the in-
tervention group and 84 patients
were assigned to the usual-care
group. An administrative error result-
ed in unequal group sizes, but that
did not violate randomness or intro-
duce treatment assignment bias. The
groups’ baseline characteristics are
shown in Table 1. No significant dif-
ferences were found between the
groups in age, sex, diagnosis, func-
tioning, identification of a primary
care provider, or admission to a psy-
chiatric unit during the previous year.
Although a majority of patients did
not have any comorbid medical con-
ditions, patients in the intervention
group had slightly more of these con-
ditions (p=.023).

Compared with participants, pa-
tients who were ineligible for the
study or refused enrollment were old-
er (mean±SD age of 37.2±12.3 years
compared with a mean of 43.3±17.9
years; t=–3.3, df=270, p=.001) and

had more comorbid medical condi-
tions (mean Charlson score of .38±.77
among participants compared with a
mean score of .19±.49 among nonpar-
ticipants; t=–2.32, df=270, p=.016).
Participants and nonparticipants did
not differ in terms of gender (35 per-
cent men among participants com-
pared with 41 percent men among
nonparticipants), GAF score (mean
score of 42±14 among participants
compared with a mean score of
43±16 among nonparticipants), or
whether they had a primary care
provider (86 percent among partici-
pants compared with 81 percent
among nonparticipants). 

Outcomes
As shown in Table 2, the intervention
group had better scores on every indi-
vidual element of the processes of
care than the usual-care group.
Twelve of 17 individual comparisons
were statistically significant. The
summary scores for needs assess-
ment, health maintenance, and coor-

dination of care were all significantly
better in the intervention group.

Although the length of stay was
shorter in the intervention group, the
difference was not statistically signifi-
cant. Total hospital costs were similar
in the two groups (Table 2). There
were no significant differences in use
of hospital services after discharge
(mean of 4.2±11.3 inpatient-days com-
pared with a mean of 4.4±19.6 inpa-
tient-days) or emergency department
visits (mean of 1.1±3.2 visits compared
with a mean of .7±2.2 visits).

Discussion
This randomized, controlled trial of
the effect of an internist’s collaborat-
ing with an inpatient psychiatry team
demonstrated significant improve-
ments in the processes of care with no
overall change in costs. The expenses
generated by having the internist
manage acute and chronic medical
conditions and provide preventive
services were offset by savings in oth-
er areas. Because length of stay was
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Baseline characteristics of 139 adult inpatients, by whether they received usual care or treatment from an internist who co-
ordinated care with the psychiatric team 

Usual-care group Intervention group 
(N=84) (N=55)

Test 
Variable N % N % statistica df p

Age (mean±SD years) 37.5±12.2 36.8±12.4 z=.38 137 .7
Male 33 39 25 45 χ2=.52 1 .47
Diagnoses

Affective disorder 49 58 40 73 χ2=2.99 1 .084
Psychotic disorder 21 25 10 18 χ2=.89 1 .35
Stress disorder 9 11 6 11 χ2=.001 1 .97
Eating disorder 0 0 1 2 .22
Personality disorder 6 7 1 2 .16
Drug and alcohol use 6 7 8 15 χ2=2.01 1 .16
Anxiety disorder 2 2 0 0 .25

GAF score (mean±SD)b 42±14 45±17 z=–.68 119 .5
BASIS-32 score (mean±SD)c 2.06±.75 2.25±.67 z=–1.34 137 .18
SF-36 physical component 

summary score (mean±SD)d 44.3±11.7 44.5±12.1 z=.06 137 .95
SF-36 mental component 

summary score (mean±SD)d 24.4±12.5 22.4±12.1 z=–1 137 .32
Charlson Comorbidity score (mean±SD)e .12±.39 .31±.6 z=–2.28 137 .023
Identification of a primary care provider 67 80 49 82 χ2=.08 1 .76
Admission to a psychiatric unit within 

one year before study admission 8 10 7 13 χ2=.35 1 .55

a Some proportions did not meet the assumptions of the chi square test and were analyzed with Fisher’s exact test, which has no test statistic.
b As measured by the Global Assessment of Functioning. Possible scores range from 0 to 100, with higher scores indicating higher functioning. 
c As measured by the Behavior and Symptom Identification Scale. Possible scores range from 0 to 128, with higher scores indicating greater severity of

symptoms.
d As measured by the Short-Form-36 Health Survey. Possible scores range from 0 to 100, with higher scores indicating better functioning.
e Possible scores range from 0 to 23, with higher scores indicating more comorbid conditions. 
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only minimally affected, we posit that
having a general internist wisely over-
seeing the ordering of tests and con-
sultations (for example, not ordering
stress tests for noncardiac chest pain)
produced efficiency and economy of
care.

It could be argued that some of the
needs assessment for preventive serv-
ices done by the study internist could
be performed by the psychiatric
teams and that implementing health
maintenance services (for example,
smoking and alcohol plans) could be
improved with systems changes. In-
deed, a new database has been devel-
oped on these units to address some
of these issues. However, we believe
that the coordination of care offered
in this type of collaboration is a
unique contribution. 

The study had several limitations. A

large number of eligible patients re-
fused to participate in the study,
many because of fatigue or suspicion.
It is not clear whether these patients
would have refused medical attention
by the internist if it was offered in a
nonresearch, nonacute setting. We
are also unsure of adherence to fol-
low-up visits or tests.

Data were collected for patients at
one academic medical center, and the
results may not generalize to patients
at other locations. However, the
range of medical complexity and psy-
chiatric diagnoses found in our center
appears to be typical of that found in
general hospitals in the United States. 

Our estimates of the resources
used are based on hospital charges.
Although not perfectly representative
of costs, they were recorded in identi-
cal fashion for both study groups and

therefore provide an unbiased com-
parator. Some of the tests associated
with prevention were arranged to
take place after hospitalization, and
we have no way of knowing whether
these were done. Often these were
the more expensive tests, for exam-
ple, mammograms. The costs of these
preventive measures were not fac-
tored into the study, because they
were not borne by the hospital. How-
ever, these are appropriate costs of
good care and are routinely covered
by insurers as part of their obligations
to care for these patients. 

Several potentially important out-
comes were not measured in this
study. For example, transfers to oth-
er units for more intensive or spe-
cialized care may have been de-
creased by the presence of an in-
ternist, and patients with more med-
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Outcomes of 139 adult inpatients, by whether they received usual care or treatment from an internist who coordinated care
with the psychiatric team 

Usual-care group (N=84) Intervention group (N=55)
Test 

Variable N % N % statistica df p

Process of care
Needs assessment

Updated problem list completed 74 91 53 98 .14
Physical examination completed 74 91 52 96 .32
Review of systems reflected in 

problem list 37 46 50 93 <.001
Medication list reviewed 2 22 47 96 <.001
Family risk plan stated 4 6 32 64 <.001
Needs assessment summary scoreb 59±20 89±14 z=–7.9 133 <.001

Health maintenance
Alcohol risk plan 9 13 17 35 χ2=8.51 1 .006
Tobacco risk plan 1 1.4 20 41 <.001
Stool cards 2 10 9 90 <.001
Mammogram 0 0 9 90 <.001
Pap test 0 0 20 80 <.001
Digital rectal examination and pros-

tate specific antigen test 0 0 3 75 .018
Tetanus vaccine 0 0 32 59 <.001
Flu vaccine 0 0 11 58 <.001
Pneumonia vaccine 0 0 5 46 .26
Lipid screening 1 2 22 82 <.001
Health maintenance summary scoreb 3±7 56±34 z=–8.88 135 <.001

Coordination of care
Primary care physician called at 

admission 2 40 30 83 .061
Primary care physician called at 

discharge 2 40 29 81 .083
Coordination of care summary scoreb 40±55 81±40 z=–2 40 .046

Resource use
Length of stay (mean±SD days) 11.5±9 10.9±7.3 z=–.07 139 .95
Total hospital costs (mean±SD) $8,527±6,512 $8,558±5,703 z=–.41 137 .68

a Some proportions did not meet the assumptions of the chi square test and were analyzed with Fisher’s exact test, which has no test statistic.
b The summary scores were calculated as the percentage of appropriate elements that were completed for each patient.
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ical problems may have been admit-
ted to the psychiatry units because of
his presence. 

Conclusions
This randomized, controlled trial
demonstrated that collaboration be-
tween an internist and psychiatrists
resulted in improved patient care
with no overall difference in the cost
of care. ♦
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