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BACKGROUND: Interdisciplinary rounds (IDR) have been
described to improve outcomes. However, there is limited
understanding of optimal IDR design.

PURPOSE: To systematically review published reports of
IDR to catalog types of IDR and outcomes, and assess the
influence of IDR design on outcomes.

DATA SOURCES: Ovid MEDLINE, Ovid MEDLINE In-
Process & Other Non-Indexed Citations, Journals Ovid,
Cumulative Index to Nursing and Allied Health Literature
(EBSCOhost), and PubMed from 1990 through December
2014, and hand searching of article bibliographies.

STUDY SELECTION: Experimental, quasiexperimental, and
observation studies in English-language literature where
physicians rounded with another healthcare professional in
inpatient medicine units.

DATA EXTRACTION: Studies were abstracted for study
setting and characteristics, and design and outcomes of
IDR.

DATA SYNTHESIS: Twenty-two studies were included in

the qualitative analysis. Many were of low to medium quality

with few high-quality studies. There is no clear definition of

IDR in the literature. There was wide variation in IDR design

and team composition across studies. We found three

different models of IDR: pharmacist focused, bedside

rounding, and interdisciplinary team rounding. There are

reasonable data to support an association with length of

stay and staff satisfaction but little data on patient safety or

satisfaction. Positive outcomes may be related to particular

components of IDR design, but the relationship between

design and outcomes remains unclear.

CONCLUSIONS: Future studies should be more deliber-

ately designed and fully reported with careful attention to

team composition and features of IDR and their impact on

selected outcomes. We present a proposed IDR definition

and taxonomy for future studies. Journal of Hospital Medi-

cine 2016;11:513–523. VC 2016 Society of Hospital Medicine

Interdisciplinary rounds (IDR) constitute a model of
care where healthcare team members representing
multiple disciplines meet to develop patient care plans.
IDR allow input from a range of professionals with-
out communication lag, thereby improving communi-
cation while incorporating diverse sets of information.
IDR appear to improve collaboration among physi-
cians and nurses,1 increase compliance with guide-
lines,2 improve safety and quality,3 reduce adverse
drug events,4 and possibly lower mortality.5 Recom-
mendations have been published regarding implemen-
tation of IDR.6 The Institute for Healthcare
Improvement (IHI) supports IDR as a formal daily
mechanism for identifying patient safety risks and
determining daily goals.7 IHI recommendations
include guidance on team membership, patient and
family participation, using a daily goals sheet, and

addressing safety concerns. However, there is no
standard definition of IDR. Consequently, there is var-
iation in the design and outcomes, leading to a poor
understanding of the relationship between the two.
Although IDR are increasingly being used, to our
knowledge, there is no published evidence regarding
the optimal composition of IDR teams or how specific
outcomes may be impacted by team composition or
focus. This is a particular problem in general medicine
units caring for patients with complex medical and
social issues whose care involves several professionals.
In addition, the results from other IDR settings may
not be transferable to general medicine units.

Therefore, we conducted a systematic review of
experimental, quasiexperimental, and observational
studies to (1) document types of IDR on general medi-
cine units, (2) categorize IDR interventions by similar-
ities in team composition and focus, and (3)
determine the differential impact of each category of
intervention on outcomes including measures of effi-
ciency, quality, safety, and satisfaction.

METHODS
This systematic review was performed according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.8
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Data Sources and Searches

We conducted systematic literature searches of data-
bases including Ovid MEDLINE, Ovid MEDLINE In-
Process & Other Non-Indexed Citations, Journals@O-
vid, Cumulative Index to Nursing and Allied Health
Literature (EBSCOhost), and PubMed (NCBI/National
Library of Medicine) to identify English-language
articles published from 1990 to 2014. In Ovid MED-
LINE, the librarians (E.M.J., E.B.) identified a combi-
nation of relevant Medical Subject Headings and
keywords to capture the concepts of interdisciplinary
rounds and general medicine hospital units. To iden-
tify additional relevant studies, we examined reference
lists from included studies and review articles. A
detailed search strategy for Ovid MEDLINE is
included in the Supporting Information, Appendix A,
in the online version of this article.

Study Selection

One author (V.S.B.) screened titles for abstract selec-
tion. Two reviewers (D.J.E. and V.S.B.) independently
reviewed all abstracts for full-text eligibility. A third
reviewer adjudicated all inclusion disagreements
(E.J.R.).

We included IDR studies where the attending physi-
cian or resident physician and at least one other
healthcare team member (from a different discipline)
managing a common group of patients was present.
We used this as a screening criterion rather than a
definition of IDR to include studies that would be rel-
evant to the current climate in inpatient medicine.
Although there is no accepted definition of IDR, IDR
are generally designed as a process that involves sev-
eral team members. However, we included studies
that utilized fewer team members for completeness
and to investigate possible linkages between design
and outcomes. We included experimental, quasiexperi-
mental, and observational studies on general medicine
units in the English-language literature. We were neu-
tral to cardiac monitoring status and age of general
medicine patients. We excluded studies lacking a defi-
nite IDR intervention or a study design. We excluded
health care settings other than inpatient medicine, and
intensive care units (ICUs) were excluded. A flow dia-
gram outlining the study selection process appears as
Supporting Information, Appendix B, in the online
version of this article.

Data Extraction and Study Quality Assessment

We drafted an abstraction tool based on published
reports of IDR.9,10 Three reviewers (V.S.B., D.J.E.,
and E.J.R.) independently tested the tool’s applicabil-
ity to several included articles. We developed the tool
in an iterative process to come up with a final version
by reviewer consensus. Two reviewers (V.S.B., S.S.S.)
abstracted all articles. Disagreements were resolved
through consensus.

We categorized abstraction elements into three cate-
gories: (1) study setting and characteristics, (2) IDR
design, and (3) IDR outcomes. Study setting and char-
acteristics included setting and location, type of unit,
study design, and number of study participants (inter-
vention vs control groups) when available. The IDR
design category included timing, location, duration,
and frequency of rounds, time per patient, presence of
geographic colocation of physician’s patients (geo-
graphic cohorting), use of team training for IDR teams,
format of IDR (scripted vs free-flowing discussion), use
of patient communication tools, and use of safety
checklists. Team composition was also included in the
IDR design category. This included attending physician,
bedside nurse, nurse leader or charge nurse, case man-
ager, pharmacist, social worker, resident, and/or medi-
cal student. Some studies referenced a nurse or nurse
leader who facilitated rounds, which we collected as a
rounds manager, based on IHI recommendations. We
were also interested in patient and family presence in
rounds and documented such when available. The IDR
outcomes category included hospital length of stay
(LOS), cost per case, use of cardiac monitors, readmis-
sion rates, rates of venous thromboembolism:prophy-
laxis and occurrence, falls, skin breakdown, hospital-
acquired infections, and patient and staff satisfaction.

We modified the 27-question Downs and Black
quality scoring tool11 to include 15 questions aligned
with study characteristics relevant to IDR (see Sup-
porting Information, Appendix C, in the online ver-
sion of this article). Scoring was yes/no (1/0) for each
quality indicator, allowing scores from 0 to 15. We
categorized studies with scores 0 to 5 as low, 6 to 10
as medium, and 11 to 15 as high-quality studies. Two
reviewers (V.S.B. and S.S.S.) independently performed
quality scoring of all articles, and disagreements were
resolved through consensus.

Data Synthesis and Analysis

Due to significant variability in IDR characteristics,
design and outcomes, a meta-analysis was not feasi-
ble. As a result, we did a narrative review of IDR
design and outcomes. To understand the potential
causal pathways that relate IDR design to outcomes,
we grouped studies with similar design and explored
similarities in outcomes in those groups. We report
the number of studies both as a number and percent-
age within each subgroup rounded to the nearest
lower whole number.

RESULTS
The searches identified 12,692 titles. We eliminated
duplicates and applied inclusion and exclusion criteria
to titles and abstracts, leading to review of 259 full-
text articles. Hand searching yielded two additional
titles. Of these, 239 articles were excluded, leaving 22
full-text articles for abstraction. Study setting and
characteristics appear as Table 1.
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IDR Design

There were three areas of focus identified: pharmacist
studies, bedside rounding studies, and interdisciplinary
team studies. Table 2 summarizes IDR team composi-
tion and design features.

Pharmacist Studies (13% of All Studies)
The three studies in this group were characterized by
a physician-resident team rounding with a pharma-
cist.12–14 Pharmacist recommendations were incorpo-
rated into patient plans of care.

Bedside Rounding Studies (18% of All Studies)
The four studies in this group were characterized by
bedside rounding as a team with patients.15–18 All
four studies included patient and family as partners in
determining plans of care. Two studies15,16 (50%)
described physician and nurse bedside rounding,
whereas the other two17,18 (50%) included a larger
complement of team members, notably a discharge
planner. Timing, duration, use of IDR scripts, and
team training were not reported.

Interdisciplinary Team Studies (68% of All Studies)
The 15 studies in this group were characterized by two
or more team members rounding with a physi-
cian.9,10,19–31 Thirteen studies (86%) reported rounding
once a day in the morning, often restricted to weekdays
only.9,14,25,27 Only four (26%) studies19,20,23,31 reported
rounding time per patient. Eight (53%) stud-
ies9,21,24,27–31 reported geographic physician-patient
colocation. Ten (66%) studies9,21–24,27–31 reported train-
ing teams. Nine (60%) studies10,20,21,23,24,28–31 reported
a scripted discussion during rounds, with adherence to
script measured in only two (13%) studies.21,28 Four
(26%) studies28–31 reported using a safety checklist.
Nurses, pharmacists, social workers, and case managers
were the most common participants in IDR. Roles and
responsibilities of individual team members were incon-
sistently described. Particularly, the role of case manager
and social worker were not clearly defined, although it
appeared that both roles contributed to discharge plan-
ning. Ten (66%) studies9,20,23,25,27–31 reported an indi-
vidual (usually a nurse or nurse leader) present as a
manager and coach for rounds.

IDR Outcomes and Relationship Between Design
and Outcomes

We report IDR outcomes within each IDR design
group. Table 2 summarizes IDR design and outcomes.

Pharmacist Studies
All three studies in this group were of medium qual-
ity.12–14 Two12,13 (66%) reported a reduction in LOS.
Two studies12,13 (66%) reported a reduction in cost
but used different definitions for cost. Boyko et al.13

(defined as hospital costs) and Haig et al12 (defined as
hospital charges) studies reported a decrease in both

pharmacy and total costs. Only one study14 (33%)
reported a decrease in readmission rates and a con-
comitant rise in LOS. Review of these studies suggests
a relationship between pharmacist-physician rounding
and decrease in cost and LOS.

Bedside Rounding Studies
Only one16 (25%) of the four studies is a high-quality
study.15–18 Three studies15–17 (75%) focused on
nurse-physician bedside rounding. Only one study17

reported patient satisfaction, which was measured
using a local survey. Two studies15,16 (50%) reported
increased satisfaction for rounding team members by
both physicians and nurses. One18 (25%) utilized a
complement of team members, including a discharge
planner at the bedside, and reported a decrease (not
statistically significant) in LOS. These studies suggest
(1) a relationship between bedside rounding and
patient and team satisfaction and (2) large rounding
team (possibly with a discharge planner) and
efficiency.

Interdisciplinary Team Studies
Of the 15 interdisciplinary team studies,9,10,19–31 there
were seven high-quality studies10,19,21,22,24,28,30 (46%).
LOS, cost, harm reduction, and patient and staff satis-
faction are the commonly reported outcomes.

LOS

Five (33%) studies20–22,24,26 reported a statistically
significant decrease in LOS. Several of these studies
utilized either a case manager20,21,24 or a social
worker22,26 in a discharge planning role. In these stud-
ies, physicians rounded with at least two but mostly
three team members. Three21,22,24 (20%) of the LOS
studies were of high quality, were done on teaching
units, and included a large complement of team mem-
bers including a discharge planner. All three studies
also trained teams to participate in IDR. One study21

was a two-phase study that demonstrated additional
decrease in LOS after utilizing a case manager and
training teams in communication. Two10,31 (13%; one
medium and one high quality) other studies in this
group that were designed similar to the above three
studies used a large complement of team members,
including a discharge planner and trained teams, but
did not report LOS reduction. Overall, the results
from the high-quality studies point to larger teams,
discharge planners, and team training as notable fea-
tures possibly linked to LOS reduction.

Cost

Two (13%) of the 15 studies24,27 reported a decrease
in cost per case, defined as hospital costs in the Ettner
et al. study27 and hospital charges in the Curley
et al.24 study. The Curley et al. study included a phar-
macist similar to the studies12,13 in the pharmacist
group. This led to the possibility that pharmacist

IDR in Hospitalized Medicine Patients | Bhamidipati et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 11 | No 7 | July 2016 517



T
A

B
L

E
2
.

S
tu

d
y

D
e
s
ig

n
a
n
d

O
u
tc

o
m

e
s

ID
R

S
tu

d
y

S
ub

gr
ou

p
A

ut
ho

r

Ty
p

e
of

ID
R

fo
rE

ac
h

p
at

ie
nt

S
af

et
y/

Q
ua

l-

ity

C
he

ck
lis

t

A
tt

en
d

in
g

P
hy

si
ci

an
R

es
id

en
t

P
hy

si
ci

an

Le
ad

er
N

ur
se

P
ha

rm
ac

is
t

C
as

e

M
an

ag
er

S
oc

ia
l

W
or

ke
r

P
hy

si
ca

l

Th
er

ap
is

t

R
ou

nd
s

M
an

ag
er

P
at

ie
nt

M
ed

ic
al

S
tu

d
en

t

Ti
m

e

S
p

en
t

p
er

P
at

ie
nt

G
eo

gr
ap

hi
c

C
oh

or
tin

g

O
rd

er

W
rit

in
g

Te
am

Tr
ai

ni
ng

Ph
arm

ac
ist

stu
die

s
Bo
yk
oe

ta
l.

Fre
e-fl

ow
ing

dis
cu
ss
ion

—
�

�
—

—
�

—
—

—
—

—
�

—
—

—
—

Ha
ig
et
al.

Fre
e-fl

ow
ing

dis
cu
ss
ion

—
�

�
—

—
�

—
—

—
—

—
—

—
—

—
—

Ma
ko
ws

ky
et
al.

No
tre

po
rte
d

—
�

�
—

—
�

—
—

—
—

—
—

—
—

—
—

A
ut

ho
r

LO
S

R
ea

d
m

is
si

on
s

C
os

t

p
er

C
as

e

A
d

ve
rs

e

E
ve

nt
s

P
at

ie
nt

S
at

is
fa

ct
io

n

V
TE

P
ro

p
hy

la
xi

s

A
d

m
in

is
tr

at
io

n

S
ta

ff

S
at

is
fa

ct
io

n
M

or
ta

lit
y

Fu
nc

tio
na

l

C
ap

ac
ity

S
tu

d
y

Fi
nd

in
gs

Bo
yk
oe

ta
l.

#
NM

#
NM

NM
NM

NM
NM

NM
IDR

vs
co
ntr
ol:

LO
S4

.2
vs

5.5
da
ys

(P
<

0.0
00
1),

ph
arm

ac
yc

os
ts
$4
81

vs
$7
82

(P
<

0.0
01
),h

os
pit
al
co
sts

$4
,50

1v
s$

6,1
56

(P
<

0.0
00
1)

Ha
ig
et
al.

#
NM

#
NM

NM
NM

NM
NM

NM
IDR

vs
co
ntr
ol:

ad
jus

ted
LO
S5

.9
da
ys

vs
7.2

da
ys

(P
5

0.0
03
),a

dju
ste

d
ho
sp
ita
lc
os
ts
$6
,12

2v
s$

8,1
87

(P
5

0.0
01
)

Ma
ko
ws

ky
et
al.

"
#

NM
NM

NM
NM

NM
NM

NM
IDR

vs
co
ntr
ol:

co
re
me

as
ure

co
mp

lia
nc
e5

6.%
vs

45
.3%

,9
0-
da
yr
ea
dm

iss
ion

s
36
.2%

vs
45
.5%

,o
dd
sr
ati
o0

.63

B
ed

si
d

e
ro

un
d

in
g

st
ud

ie
s

A
ut

ho
r

Ty
p

e
of

ID
R

fo
r

E
ac

h
P

at
ie

nt

S
af

et
y/

Q
ua

lit
y

C
he

ck
lis

t

A
tt

en
d

in
g

P
hy

si
ci

an
R

es
id

en
t

P
hy

si
ci

an

Le
ad

er
N

ur
se

P
ha

rm
ac

is
t

C
as

e

M
an

ag
er

S
oc

ia
l

W
or

ke
r

P
hy

si
ca

l

Th
er

ap
is

t

R
ou

nd
s

M
an

ag
er

P
at

ie
nt

M
ed

ic
al

S
tu

d
en

t

Ti
m

e
S

p
en

t

p
er

P
at

ie
nt

G
eo

gr
ap

hi
c

C
oh

or
tin

g

O
rd

er

W
rit

in
g

Te
am

Tr
ai

ni
ng

Ga
lla
gh
er
et
al.

Fre
e-fl

ow
ing

dis
cu
ss
ion

—
�

—
—

�
�

—
�

�
—

�
—

—
—

—
—

Go
nz
alo

et
al.

No
tre

po
rte
d

—
�

�
—

�
—

—
—

—
—

�
�

—
—

—
—

Sh
arm

ae
ta
l.

No
tre

po
rte
d

—
�

—
—

�
—

—
—

—
—

�
—

—
—

—
—

Sp
itz
er
et
al.

Dis
ch
arg

e-
foc

us
ed

dis
cu
ss
ion

—
�

—
—

�
—

�
�

—
�

�
—

—
—

—
—

A
ut

ho
r

LO
S

R
ea

d
m

is
si

on
s

C
os

t

p
er

C
as

e

A
d

ve
rs

e

E
ve

nt
s

P
at

ie
nt

S
at

is
fa

ct
io

n

V
TE

P
ro

p
hy

la
xi

s

A
d

m
in

is
tr

at
io

n

S
ta

ff

S
at

is
fa

ct
io

n
M

or
ta

lit
y

Fu
nc

tio
na

l

C
ap

ac
ity

S
tu

d
y

Fi
nd

in
gs

Ga
lla
gh
er
et
al.

#
NM

NM
NM

NM
NM

NM
NM

NM
To
tal

nu
mb

er
of
dis

ch
arg

es
inc

rea
se
db

y7
5%

co
mp

are
d

to
the

ye
ar
pri
or
fro
m
am

ed
ica

la
dm

iss
ion

su
nit

im
pro

vin
gm

ed
ica

lp
ati
en
to
cc
up
an
cy

of
su
rgi
ca
lb
ed
s

Go
nz
alo

et
al.

NM
NM

NM
NM

NM
NM

"
NM

NM
Po
st-
IDR

su
rve

y:
Nu

rsi
ng

sa
tis
fac

tio
ng

rea
ter

tha
np

rov
ide

rs
ati
sfa

cti
on

(P
<

0.0
1);

nu
rsi
ng

sa
tis
fac

tio
ng

rea
ter

tha
nr
es
ide

nt
sa
tis
fac

tio
n(

P<
0.0

1)
wi
th
IDR

Sh
arm

ae
ta
l.

NM
NM

NM
NM

NM
NM

"
NM

NM
Pre

-po
st
IDR

:n
urs

ing
pe
rce

pti
on

of
im
pro

ve
dc

om
mu

nic
ati
on

7%
vs

54
%

(P
<

0.0
01
),i
mp

rov
ed

rou
nd
ing

wi
th
ho
sp
ita
list

s3
%
vs

49
%
(P
<

0.0
01
),p

os
itiv

ei
mp

ac
to
nw

ork
flo
w
5%

vs
56
%
(P
<

0.0
01
),v

alu
ea

sa
tea

m
me

mb
er
26
%
vs

56
%
(P

5
0.0

18
)

Sp
itz
er
et
al.

#*
NM

NM
NM

"
NM

NM
NM

NM
Sy
ste

m-
wi
de

pa
tie
nt
sa
tis
fac

tio
ns

urv
ey

sh
ow

ed
hig

hr
ati
ng
so

fp
ati
en
t

sa
tis
fac

tio
no

np
lan

of
ca
re;

LO
Sr

ed
uc
tio
nr
ep
ort
ed

on
ly
in
ca
rdi
olo

gy
pa
tie
nts

In
te

rd
is

ci
p

lin
ar

y

te
am

st
ud

ie
s

A
ut

ho
r

Ty
p

e
of

ID
R

fo
r

E
ac

h
P

at
ie

nt

S
af

et
y/

Q
ua

lit
y

ch
ec

kl
is

t

A
tt

en
d

in
g

P
hy

si
ci

an
R

es
id

en
t

P
hy

si
ci

an

Le
ad

er
N

ur
se

P
ha

rm
ac

is
t

C
as

e

M
an

ag
er

S
oc

ia
l

W
or

ke
r

P
hy

si
ca

l

Th
er

ap
is

t

R
ou

nd
s

M
an

ag
er

P
at

ie
nt

M
ed

ic
al

S
tu

d
en

t

Ti
m

e
S

p
en

t

p
er

P
at

ie
nt

G
eo

gr
ap

hi
c

C
oh

or
tin

g

O
rd

er

W
rit

in
g

Te
am

Tr
ai

ni
ng

Ca
me

ron
et
al.

No
tre

po
rte
d

—
�

—
—

�
—

—
—

—
—

—
—

—
—

—
—

Cu
rle
ye

ta
l.

Sc
rip
ted

dis
cu
ss
ion

—
—

�
—

—
�

�
�

—
—

—
—

—
�

�
�

Bhamidipati et al | IDR in Hospitalized Medicine Patients

518 An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 11 | No 7 | July 2016



T
A

B
L

E
2
.
C

o
n
ti
n
u
e
d

In
te

rd
is

ci
p

lin
ar

y

te
am

st
ud

ie
s

A
ut

ho
r

Ty
p

e
of

ID
R

fo
r

E
ac

h
P

at
ie

nt

S
af

et
y/

Q
ua

lit
y

ch
ec

kl
is

t

A
tt

en
d

in
g

P
hy

si
ci

an
R

es
id

en
t

P
hy

si
ci

an

Le
ad

er
N

ur
se

P
ha

rm
ac

is
t

C
as

e

M
an

ag
er

S
oc

ia
l

W
or

ke
r

P
hy

si
ca

l

Th
er

ap
is

t

R
ou

nd
s

M
an

ag
er

P
at

ie
nt

M
ed

ic
al

S
tu

d
en

t

Ti
m

e
S

p
en

t

p
er

P
at

ie
nt

G
eo

gr
ap

hi
c

C
oh

or
tin

g

O
rd

er

W
rit

in
g

Te
am

Tr
ai

ni
ng

Ell
rod

te
ta
l.

Sc
rip
ted

dis
cu
ss
ion

—
�

�
—

�
�

�
—

—
�

—
—

90
s

—
�

�
Ett
ne
re
ta
l.

No
tre

po
rte
d

—
�

�
�

—
—

—
�

—
�

—
—

—
�

—
�

Jit
ap
un
ku
le
ta
l.

No
tre

po
rte
d

—
�

�
—

�
—

—
�

�
—

—
—

—
—

—
—

Mu
dg
ee

ta
l.

Sc
rip
ted

dis
cu
ss
ion

—
�

�
—

�
—

�
�

�
—

—
—

—
—

—
—

O’L
ea
ry
et
al.

(te
am

wo
rk,

tea
ch
ing

un
it)

Sc
rip
ted

dis
cu
ss
ion

�
—

�
�

�
�

�
�

—
�

—
—

—
�

—
�

O’L
ea
ry
et
al.

(im
ple

me
nta

tio
ns

tud
y)

Sc
rip
ted

dis
cu
ss
ion

�
�

�
�

�
�

�
�

—
�

—
—

—
�

—
�

O’L
ea
ry
et
al.

(te
am

wo
rk,

ho
sp
ita
list

un
it)

Sc
rip
ted

dis
cu
ss
ion

�
�

—
�

�
�

�
�

—
�

—
—

—
�

—
�

O’L
ea
ry
et
al.

(Im
pro

vin
g

sa
fet
y,
tea

ch
ing

un
it)

Sc
rip
ted

dis
cu
ss
ion

�
—

�
�

�
�

�
�

—
�

—
—

80
s

�
—

�

O’M
ah
on
ye

ta
l.

Sc
rip
ted

dis
cu
ss
ion

—
�

�
�

�
�

�
—

�
�

—
—

45
–1
20

s
—

—
—

So
uth

wi
ck

et
al.

Sc
rip
ted

dis
cu
ss
ion

—
�

�
—

�
�

�
—

—
—

—
—

—
�

—
�

Va
zir
an
ie
ta
l.

No
tre

po
rte
d

—
�

�
�

—
—

—
�

—
�

—
—

—
�

—
�

Wi
ld
et
al.

Dis
ch
arg

ef
oc
us
ed

dis
cu
ss
ion

—
�

—
—

�
�

�
—

�
—

—
—

2–
5m

in
—

—
—

Yo
oe

ta
l.

No
tre

po
rte
d

—
�

�
—

�
�

—
�

�
—

—
—

—
—

—
�

A
ut

ho
r

LO
S

R
ea

d
m

is
si

on
s

C
os

t

p
er

C
as

e

A
d

ve
rs

e

E
ve

nt
s

P
at

ie
nt

S
at

is
fa

ct
io

n

V
TE

P
ro

p
hy

la
xi

s

A
d

m
in

is
tr

at
io

n

S
ta

ff

S
at

is
fa

ct
io

n
M

or
ta

lit
y

Fu
nc

tio
na

l

C
ap

ac
ity

S
tu

d
y

Fi
nd

in
gs

Ca
me

ron
et
al.

25
#*

NM
NM

NM
NM

NM
NM

NM
NM

In
1,0

00
pa
tie
nts

se
en

in
am

ed
ica

la
dm

iss
ion

su
nit
s,

26
%
we

re
dis

ch
arg

ed
ho
me

,w
hic

hw
as

pe
rce

ive
da

sa
pp
rop

ria
te,

no
co
mp

ari
so
np

rov
ide

d
Cu
rle
ye

ta
l.

#
NM

#
NM

NM
NM

"
NM

NM
IDR

vs
co
ntr
ol,

me
an

LO
S5

.46
vs

6.0
6d

ay
s(

P5
0.0

06
),t
ota

lc
ha
rge

s
$6
,68

1v
s$

8,0
90

(P
5

0.0
02
)

Ell
rod

te
ta
l.

NM
NM

NM
NM

NM
"

NM
#

NM
Pre

po
st
IDR

,V
TE

pro
ph
yla

xis
rat
es

65
%
vs

97
%

Ett
ne
re
ta
l.

NM
NM

#
NM

NM
NM

"
NM

NM
IDR

sa
ve
dc

os
to
fh
os
pit
al
ad
mi
ss
ion

wi
th
sa
vin

gs
of
$9
78

co
ns
ide

rin
gI
DR

co
sts

an
dh

os
pit
al

co
sts

vs
ho
sp
ita
lc
os
ts
for

IDR
vs

co
ntr
ol
pa
tie
nts

Jit
ap
un
ku
le
ta
l.

#…
NM

NM
NM

NM
NM

"
NM

NM
Me

an
LO
Si
nI
DR

vs
1o

fth
ec

on
tro
lg
rou

ps
(to
tal

3c
on
tro
ls)

in
the

60
-t
o7

4-
ye
ar-

old
ag
eg

rou
pp

ati
en
ts,

8.7
vs

12
da
ys

(P
<

0.0
5)

Mu
dg
ee

ta
l.

#*
NM

NM
#

NM
NM

NM
#

"
IDR

vs
co
ntr
ol:

LO
S7

.3
da
ys

vs
7.8

da
ys

(P
5

0.1
8),

in
ho
sp
ita
lm

ort
ali
ty

3.9
%
vs

6.4
%
(P

5
0.0

3),
fun

cti
on
al
de
cli
ne

3.2
%
vs

5.4
%

(P
5

0.0
4)

O’L
ea
ry
et
al.

(te
am

wo
rk,

tea
ch
ing

un
it)

X
NM

NM
NM

NM
NM

"
NM

NM
IDR

vs
co
ntr
ol:

rat
ing

sb
yn

urs
es

on
co
mm

un
ica

tio
nw

ith
ph
ysi
cia

ns
74
%
co
n-

tro
l4
4%

(P
5

0.0
2),

res
ide

nts
82
%
vs

77
%
(P

5
0.0

1)

IDR in Hospitalized Medicine Patients | Bhamidipati et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 11 | No 7 | July 2016 519



T
A

B
L

E
2
.
C

o
n
ti
n
u
e
d

A
ut

ho
r

LO
S

R
ea

d
m

is
si

on
s

C
os

t

p
er

C
as

e

A
d

ve
rs

e

E
ve

nt
s

P
at

ie
nt

S
at

is
fa

ct
io

n

V
TE

P
ro

p
hy

la
xi

s

A
d

m
in

is
tr

at
io

n

S
ta

ff

S
at

is
fa

ct
io

n
M

or
ta

lit
y

Fu
nc

tio
na

l

C
ap

ac
ity

S
tu

d
y

Fi
nd

in
gs

O’L
ea
ry
et
al.

(im
ple

me
nta

tio
ns

tud
y)

NM
NM

NM
X

NM
NM

"
NM

NM
Pre

-po
st
IDR

:te
am

wo
rk
rat
ing

76
%
vs

80
%
(P

5
0.0

2),
ran

ge
of
sc
ore

0–
10
0

O’L
ea
ry
et
al.

(te
am

wo
rk,

ho
sp
ita
list

un
it)

NM
NM

NM
NM

NM
NM

"
NM

NM
IDR

vs
co
ntr
ol:

ve
ry
hig

ho
rh
igh

rat
ing

sb
yn

urs
es

on
co
mm

un
ica

tio
na

nd
co
l-

lab
ora

tio
nw

ith
ph
ysi
cia

ns
84
%
vs

54
%
(P

5
0.0

5)

O’L
ea
ry
et
al.
(im

pro
vin

g
sa
fet
y,
tea

ch
ing

un
it)

NM
NM

NM
#

NM
NM

NM
NM

NM
IDR

vs
co
nc
urr

en
tc
on
tro
lv
sh

ist
ori
ca
lc
on
tro
l:r
ate

of
pre

ve
nta

ble
ad
ve
rse

ev
en
ts/
10
0p

ati
en
td
ay
s0

.9
vs

2.8
(P

5
0.0

02
)v
s2

.1
(P

5
0.0

2)
O’M

ah
on
ye

ta
l.

#
NM

NM
NM

NM
NM

"
NM

NM
De
cre

as
ei
na

ve
rag

eL
OS

by
0.5

da
ys

in
pa
tie
nts

wi
th
CH

F,
PN

A,
or
AM

I(P
<

0.0
13
),0

.6
da
ys

for
all

oth
er
dia

gn
os
es

(P
�

0.0
01
);i
mp

rov
em

en
tin

co
re

me
as
ure

co
mp

lia
nc
ew

ith
HF

65
%
pre

-ID
R,

76
%
po
st-
IDR

(P
<

0.0
01
),

AM
Ip
re-

IDR
89
%,

96
%
po
st-
IDR

(P
<

0.0
02
)a
nd

CA
P(
27
%

pre
-ID

Rt
o

70
%
po
st-
IDR

(P
<

0.0
01
)

So
uth

wi
ck

et
al.

#
#

NM
NM

X
NM

"
NM

NM
IDR

vs
co
ntr
ol
rel
ati
ve

LO
S0

.76
vs

0.9
3(

P5
0.0

10
)

Va
zir
an
ie
ta
l.

X
NM

NM
NM

NM
NM

"
NM

NM
IDR

vs
co
ntr
ol
gro

up
:p
hy
sic

ian
sr
ep
ort
ed

mo
re
co
lla
bo
rat
ion

wi
th
nu
rse

st
ha
n

co
ntr
ol
gro

up
(P
<

0.0
01
);n

urs
es

in
IDR

an
dc

on
tro
lg
rou

pr
ep
ort
ed

sim
i-

lar
lev

els
of
co
lla
bo
rat
ion

wi
th
ph
ysi
cia

ns
(P

5
0.4

7)
Wi
ld
et
al.

X
NM

NM
NM

NM
NM

"
NM

NM
IDR

vs
co
ntr
ol:

LO
S2

.7
da
ys

vs
3.0

4d
ay
s(

P5
0.4

);s
taf
fs
ati
sfa

cti
on

qu
es
-

tio
nn
air
e:
im
pro

ve
dc

om
mu

nic
ati
on

on
as

ca
le
of
1–
10

pe
rce

ive
db

yd
oc
-

tor
s8

.25
vs

nu
rse

sa
nd

an
cil
lar
ys

taf
f6
.10

(P
5

0.3
9)

Yo
oe

ta
l.

#
X

NM
NM

NM
NM

NM
NM

NM
IDR

vs
co
ntr
ol:

me
an

LO
S6

.1
da
ys

vs
6.8

da
ys

(P
5

0.0
08
)

N
O

TE
:—

5
no

tr
ep

or
te

d;
"5

in
cr

ea
se

;#
5

de
cr

ea
se

;�
5

pr
es

en
t/i

nc
lu

de
d.

Ab
br

ev
ia

tio
ns

:A
M

I,
ac

ut
e

m
yo

ca
rd

ia
lin

fa
rc

tio
n;

C
AP

,c
om

m
un

ity
-a

cq
ui

re
d

pn
eu

m
on

ia
;C

H
F,

co
ng

es
tiv

e
he

ar
tf

ai
lu

re
;H

F,
he

ar
tf

ai
lu

re
;I

D
R,

in
te

rd
is

ci
pl

in
ar

y
ro

un
ds

;L
O

S,
le

ng
th

of
st

ay
;N

M
,n

ot
m

ea
su

re
d;

PN
A,

pn
eu

m
on

ia
;V

TE
,v

en
ou

s
th

ro
m

bo
em

bo
lis

m
;X

,n
o

ch
an

ge
.*

LO
S

de
cr

ea
se

no
ts

ta
tis

tic
al

ly
si

gn
ifi

ca
nt

.…
LO

S
de

cr
ea

se
on

ly
in

1
su

bg
ro

up
of

pa
tie

nt
s.

Bhamidipati et al | IDR in Hospitalized Medicine Patients

520 An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 11 | No 7 | July 2016



presence in IDR could influence cost reductions. This
hypothesis could have been more definitive if the
several other studies20–22 that utilized a pharmacist
also measured cost.

Harm Reduction

Only three (20%) studies10,23,31 reported reduction in
patient harm as a result of IDR. Utilization of safety
and quality checklists28,31 did not reliably demon-
strate a decrease in adverse events. Two studies10,23

(13%) reported a decrease in mortality. Both studies
had a large complement of team members, but we
could not isolate any specific features in their model
that would link their IDR design to outcomes.

Patient Satisfaction

Only one (6%) study10 in this group reported improv-
ing patient satisfaction with IDR. This study did not
include patients in IDR. With this being the only
study in this group that reported patient satisfaction,
we could not identify an IDR feature that could have
led to improved patient satisfaction.

Staff Satisfaction

Although staff satisfaction has not been clearly linked
to clinical outcomes, conceptual models32 have been
proposed linking staff satisfaction to patient reported
outcomes. Several studies (71%) measured and
reported improvement9,19–21,24,26–28,30,31 in staff satis-
faction (all participants). Some studies reported more
nursing satisfaction than physician,16 and some
reported more physician satisfaction than nurse.19

Rounds manager, team training, and geographic
cohorting were commonly reported in many of these
studies.9,27,29–31 However, we did not see a specific
IDR model that could be linked to staff satisfaction.

DISCUSSION
In a systematic review of the literature on IDR in gen-
eral medicine units, we found significant variability in
IDR design, outcomes, and reporting. We found 3 dif-
ferent models of IDR: pharmacist focused, bedside
rounding, and interdisciplinary team studies. There
are data to suggest a relationship between IDR and
improvements in LOS and staff satisfaction but little
data on patient safety or satisfaction. Our review did
not reveal clear causal pathways between IDR design
and outcomes but allowed for generation of some
hypotheses that require further testing:

� Physician-pharmacist rounding may be related to
decrease in LOS and cost.
� Presence of discharge planner, team training, and

large complement of team members may be related
to LOS reduction.
� Physician-nurse or team rounding in general may be

related to staff satisfaction.

The reviewed studies underscore the absence of a
standardized definition of IDR, with no common pro-

cess or outcome measures across studies. Few studies
provided complete information on design, and even
fewer reported similar outcomes, making it difficult to
identify links between IDR characteristics and out-
comes. As a result, we provide recommendations for
an IDR definition and suggested future taxonomy
studies (Table 3).

Several studies (59%) were interested in LOS. From
the high-quality studies21,22,24 that reported LOS
reductions, it is notable that large teams, discharge
planner presence, and team training are common fea-
tures. This may be worth further investigation when
focused on using IDR to decrease LOS, particularly in
community settings, as these studies were done in aca-
demic institutions. Real-time input from several team
members, presence of a discharge planner, and highly
effective teams could be a potential causal pathway to
increased unit efficiency but should be rigorously
tested.

All four studies12,13,24,27 that reported decreased
hospital costs utilized a pharmacist, with three12,13,24

of the four also reporting decreased LOS. Decreasing
medication utilization and costs through pharmacist
participation in IDR, as well as a decrease in LOS,
could explain the hospital cost decreases found in
these studies. Overall, it appears that pharmacist
interventions tend to focus on cost and utilization.

It appears that geographic cohorting, team training,
and utilizing a rounds manager are common features
in studies that report staff satisfaction.9,27–31 Although
we cannot draw any conclusions from this finding, the
association can be used to generate a hypothesis.
Although staff satisfaction could conceivably be
improved through the improved communication inher-
ent in IDR, it is also possible that team efficiency and
satisfaction is further enhanced by geographic cohort-
ing, team training, and utilizing a rounds manager.

The role of safety checklists remains unclear, as the
gains demonstrated in the O’Leary et al. study31 were
not replicable, as the IDR intervention expanded28 to
several other units in their institution. The role of
IDR in preventing adverse events is also unclear.

Although we were interested in patient and family
participation and patient-reported outcomes, in the
bedside rounding studies,15–18 only one study17 meas-
ured patient satisfaction. Overall, this review revealed
limited data10,17 on patient satisfaction due to IDR.
As a result, the relationship between patient and fam-
ily participation in IDR and outcomes remains unclear
and needs further study.

This review has limitations. Due to the small sam-
ple sizes and inconsistent reporting of data among
studies, we had insufficient power for a v2 analysis to
generate meaningful meta-analytic results. Our search
strategy, although inclusive, could have missed
articles, so we compensated by manual searches.
Selection of outcome-driven studies could have
eliminated quality improvement reports. Lack of
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publications of negative studies is also a potential
problem that could have biased the review toward the
positive impact of IDR interventions. Lastly, although
the Downs and Black scoring tool is validated, our
modified version has not been validated.

CONCLUSIONS
Our review revealed that IDR may be an important
tool for improving efficiency and staff satisfaction,
with the potential to improve safety. However, more
deliberately designed and completely reported studies
are needed to fully understand optimal IDR design.
Given the difficulties of implementing robust, random-
ized, and controlled studies in this setting, standardiz-
ing the design and reporting elements of IDR is
necessary to inform decision making surrounding the
development, implementation, and proposed expan-
sion of these programs. In Table 3 we propose an
IDR definition and suggested taxonomy for future
studies.
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