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Background. Providing patients with optimal discharge disposition and follow-up services
could prevent unplanned readmissions. Despite their qualifications, physical therapists are
rarely represented on the interdisciplinary team.

Objective. This study aimed to determine the relationship between the participation of
physical therapists in interdisciplinary discharge rounds and readmission rates.

Methods. In this retrospective observational study, patients discharged by 2 interdisciplin-
ary teams with or without a physical therapist’s participation were followed for 5 months.
Adherence to the physical therapist’s recommendations for follow-up services and unplanned
30-day readmissions were tracked. Multiple logistic regression and random forest models were
used to determine factors contributing to 30-day readmission rates.

Results. The odds of 30-day readmissions were 3.78 times greater when a physical therapist
was absent from the interdisciplinary team compared with the odds of 30-day readmissions
when a physical therapist participated in the interdisciplinary team. In addition, the odds of
30-day readmission for patients discharged to their home were 2.47 times greater than those
who were not discharged to their home. An increased lack of postdischarge services was noted
when a physical therapist was not included in the interdisciplinary team.

Limitations. The nonrandom selection of patients into groups, the small sample size, and
the inability to adjust risk for unknown factors (eg, medical diagnoses, comorbidities, funding,
and functional measures) limited interpretation of the results.

Conclusion. Significantly higher readmission rates were noted for patients whose inter-
disciplinary team did not have a physical therapist and for those patients who were discharged
to their home. These preliminary findings suggest that discharge from the acute care setting is
an elaborate process and should be designed carefully. In order to identify the optimal
discharge process, future research should account for patient complexities in addition to the
composition of the interdisciplinary discharge team.
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Acute care hospitals have made
significant efforts toward increas-
ing patient satisfaction and qual-

ity of care while decreasing health care
costs.1 Although patient satisfaction is
crucial in determining the efficacy of ren-
dered services, the commonly used out-
come measure to determine the quality
of patient care is the unplanned 30-day
readmission rate.2–4 Lower readmission
rates have been related to increased
patient satisfaction.3 Lower readmission
rates also result in up to 34% lower costs
for hospital utilization and outpatient
care within 30 days of discharge.5 In
addition, the Centers for Medicaid and
Medicare Services (CMS) uses the 30-day
readmission rate to determine hospital
performance and payment adjustments.6

As a result, numerous studies have inves-
tigated the process of discharge planning
to determine the most effective pro-
cesses for minimizing readmission
rates.2,7–9

The ultimate goal of discharge planning
is to identify the optimal location and
services that a patient requires in order
to continue recovery. In the majority of
health care systems, discharge planning
in an acute care environment begins
shortly after admission. Although there
are many variations (eg, the health care
disciplines involved) to the customized
discharge plan, an interdisciplinary
approach is a common element across
each practice.10–13 The interdisciplinary
approach results in increased communi-
cation, which improves staff awareness
and streamlines discharge planning.2 For
example, Evans and Hendricks14 found
that readmission rates and length of stay
following readmission were significantly
decreased when geriatric patients were
assigned to an interdisciplinary discharge
team rather than a standard discharge
team. In another study,10 increased
communication across medical teams
through a trained coordinator signifi-
cantly increased patient satisfaction and
reduced length of stay.

Overall, the existing literature delineates
the role of different disciplines for
coordinated discharge planning. These
disciplines include registered nurses,15,16

clinical case managers,17,18 social work-
ers,9–21 and physicians.22–24 Despite

ample evidence regarding unique skills
of physical therapists in the acute care
setting,25–27 their role in discharge plan-
ning is less clear.

Physical therapists possess sufficient
education and skills to draw out valid
conclusions and form appropriate clini-
cal reasoning.25,27,28 The foundation of
the clinical reasoning formed by acute
care physical therapists involves critical
elements that can be used “dynamically”
to achieve the optimal discharge dispo-
sition of patients.29 Physical therapists
have a direct role in the evaluation and
treatment of functional limitations that
commonly occur with hospitaliza-
tion.25,26 With this knowledge, physical
therapists have a direct role in educating
patients, families, and other health care
professionals regarding follow-up ser-
vices and equipment needed for the next
level of care.1 Physical therapists can
effectively communicate with other dis-
ciplines30 and exceed their job require-
ments to ensure patient welfare and sat-
isfaction.31 These findings justify a
potential role for physical therapists in
providing discharge recommendations in
the acute setting, but currently there is
insufficient evidence regarding their role
in the interdisciplinary team.

To our knowledge, only one study28 has
investigated the role of physical thera-
pists in interdisciplinary discharge care.
The study by Smith et al28 demonstrated
that recommendations by a physical ther-
apist could have a direct impact on
reducing readmission rates. The study
was carried out in an acute care level 1
trauma center. All patients within a
4-week period with a physical therapy
evaluation order were included in this
study. In the study by Smith et al,28

a practice management coordinator
reviewed the physical therapists’ dis-
charge recommendations, which were
made at the top of every evaluation, and
subsequent progress notes in their elec-
tronic documentation. After reviewing
documents from all disciplines, the prac-
tice management coordinators then
decided whether additional forms of
communication, such as interdisciplin-
ary meetings, were needed. This process
varied based on patient complexity, the
hospital unit involved, and the assigned

care coordinator. Smith et al28 noted the
variability of the communication type
between disciplines for discharge plan-
ning was a limitation of their research.
Despite such variability, it was reported
that, when the discharge plan did not
match the recommendations of the phys-
ical therapist, a patient was 2.9 times
more likely to be readmitted within 30
days.

The purpose of this preliminary study
was to determine the relationship
between the participation of physical
therapists in interdisciplinary discharge
teams and hospital readmission rates.
The results of this study will contribute
to the development of strategies for
appropriate discharge planning in the
acute setting, which may help to reduce
30-day readmission rates and improve
quality of care. Based on the literature,
we hypothesized that a physical thera-
pist’s presence on the interdisciplinary
discharge team will increase consistency
between their recommendations and the
implemented discharge plan. Further-
more, we hypothesized that when a
physical therapist is directly involved in
discharge decision making, 30-day read-
mission rates are decreased. The physical
therapist’s determination of a patient’s
functional level and needs can provide
perspective that can further optimize the
existing discharge plan.

Method
This preliminary study was performed
utilizing electronic records from the
patients at a level 1 trauma hospital
within a county health system. This loca-
tion was selected due to the investiga-
tors’ assignments and accessibility to
resources as neurological physical ther-
apy residents. Approval from the institu-
tional review board was attained with an
exemption from the consent procedure.
In order to address the objectives of this
study, the investigators identified 2 inter-
disciplinary discharge teams that oper-
ated with and without the participation
of a physical therapist (physical therapist
participation and physical therapist
absent groups, respectively) at the level
1 trauma hospital. During the study
period, the existing discharge process
had a standardized interdisciplinary for-
mat for only 3 particular services. The
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interdisciplinary teams of the general sur-
gery and neurosurgery services had a
combined weekly team meeting that
included physical therapists and became
the physical therapist participation
group. The neurology service also had a
weekly interdisciplinary meeting that did
not include a physical therapist, and this
service became the physical therapist
absent group. The groups, therefore,
were not randomly assigned. Both teams
involved the consistent presence of case
manager, social worker, charge nurse,
dietitian, and medical resident. Further-
more, both teams had weekly meetings
in order to coordinate care and imple-
ment a discharge plan. Similar to the
study conducted by Smith et al,28 the
clinical case manager contacted repre-
sentatives from any disciplines after dis-
charge rounds if additional information
were needed. No additional interdisci-
plinary meetings were called to obtain
the required information.

The process of physical therapy consul-
tation, evaluation, treatment, and docu-
mentation of the discharge recommenda-
tion in the current study also was similar
to that of Smith et al.28 At the time of this
study, physical therapist involvement in
the discharge planning was initiated
with an electronic consultation by the
medical or surgical team. The physical
therapy visit entailed the same examina-
tion, evaluation, intervention, and
re-examination as Smith et al.28 Physical
therapists included discharge recom-
mendations in the electronic medical
record in the first line of their evaluation
or progress note.

In the physical therapist absent group,
the interdisciplinary team met weekly to
determine the discharge plan. Physical
therapists were not represented in this
meeting, and there was no formalized
contact between the physical therapist
treating a patient and the interdisciplin-
ary team. Per hospital protocol, the clin-
ical case manager in the physical thera-
pist absent group identified the physical
therapist’s discharge recommendations
from the evaluation or progress notes in
the electronic medical record. The treat-
ing physical therapists for each patient
were tasked with contacting the case
manager or physician to discuss the

patient’s needs. The case manager docu-
mented each meeting in the electronic
medical record. Although the interdisci-
plinary meetings were intended to com-
plete discharge planning, the medical
doctors ultimately determined the dis-
charge plan, which was then coordi-
nated by case management and social
work.

In the physical therapist participation
group, interdisciplinary rounds took
place once a week. The morning of
rounds, each primary physical therapist
completed a form detailing current func-
tional status and discharge recommenda-
tions for each patient seen in the physi-
cal therapist participation group. This
information was brought to the rounds
meeting, which consisted of 1 or 2 rep-
resentatives from the case management,
social work, nursing, and dietary ser-
vices, as well as the medical residents for
each service. The case manager pre-
sented each patient, who was then dis-
cussed by the team. The participating
physical therapist only provided input on
patients with physical therapy orders. If
information on a patient was not pro-
vided by the primary physical therapist,
the electronic medical record was
accessed immediately to examine the pri-
mary physical therapist’s documentation
for discharge recommendations. At least
one physical therapist representative
participated in all round meetings during
the study period. During the first 2
months of data collection, 2 neurological
physical therapy residents attended the
rounds meeting (Z.K., A.E.). Three staff
physical therapists with more than 3
years of acute care experience at the
hospital underwent training by the resi-
dents detailing information discussed in
rounds. In subsequent months, the
trained therapists rotated monthly to
attend rounds.

The goal of the interdisciplinary dis-
charge team was to discuss and finalize
discharge planning. Discussion included
all aspects of discharge planning related
to each discipline. In the physical thera-
pist participation group, the physical
therapist would discuss various issues,
including, but not limited to, functional
status and safety for discharge home,
level of assistance needed, durable med-

ical equipment (DME) needs, and
follow-up rehabilitation services needed.
Clinical case management coordinated
requests for referrals from physicians as
needed for home or outpatient physical
therapy. The representing physical ther-
apist also facilitated the communication
with primary physical therapist regard-
ing any concerns or needs for further
assessment or documentation by serving
as the primary contact person.

The study followed patients receiving
care by neurology, neurosurgery, and
general surgery services who also
received physical therapy between
December 2013 and May 2014. Inclusion
criteria included patients with a referral
to physical therapy for consultation. The
patients must have been present in the
hospital for at least one interdisciplinary
rounds meeting. Patients were excluded
if they did not have a physical therapy
consultation, were discharged prior to
rounds, were discharged prior to the
physical therapy consultation, refused
physical therapy evaluation, or if they
died before a 30-day readmission.

For both the physical therapist participa-
tion and physical therapist absent
groups, the investigators updated the
patient list weekly through the secure
electronic medical record system.
Weekly discharges were tracked for both
groups. The physical therapists’ final dis-
charge recommendations were deter-
mined via the electronic medical
records. Thereafter, electronic discharge
notes placed by physicians, case manag-
ers, or social workers were used to iden-
tify the actual discharge location and
referrals. These findings were used to
determine match versus mismatch status
between recommendations. If actual dis-
charge location and referrals placed
were the same as the physical therapist’s
recommendations, the status was
deemed a match. If discharge location
was different, or if recommended refer-
rals for further rehabilitative services
were not placed, the status was deemed
a mismatch. A mismatch for the recom-
mended discharge disposition was fur-
ther investigated by determining the
underlying reason behind the mismatch.
See Table 1 for operational definitions of
“match” and “mismatch.” Eight main cat-
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egories of mismatch were determined
according to common experience of the
investigators (Tab. 2).

In order to track readmission rates, each
patient also was followed for 30 days
after discharge to determine any
unplanned readmissions through the
hospital system. Planned readmissions
were not included in the analysis. Emer-

gency department visits without admis-
sion were not considered in this study.

Data Analysis
All data were organized using Microsoft
Excel 2011 (Microsoft Corp, Redmond,
Washington) and statistical analysis was
performed using SAS software (version
9.4, SAS Institute Inc, Cary, North Caro-

lina) and R software (http://www.
r-project.org). Descriptive analysis was
used to summarize data including the
frequency of discharge disposition,
match and mismatch frequency, and the
reason behind mismatch (Tabs. 1 and 2).
The explanatory variables (covariates)
included: group (physical therapist par-
ticipation, physical therapist absent) and
discharge disposition (home vs inpatient
facility). The control variables in the
model included the length of stay (in
days) in acute care, sex, age, and adher-
ence status (match versus mismatch). A
significance level of .05 was used for all
analyses. Given the binomial response
variable (30-day readmission: yes�1,
no�0) and the 6 explanatory variables, a
multiple logistic regression model was
used for analysis.

Furthermore, as an alternative and con-
firmatory approach, a classification tree-
based model was also fit. Classification
trees are computer intensive (machine
learning) methods for constructing pre-
diction models from data. A tree is built
by recursively partitioning the data using
a “greedy” algorithm that yields a simple
prediction model within each partition.

Table 2.
Reasons for Mismatch Between Recommended and Actual Discharge Disposition

Reason for Mismatch Explanation

Physical Therapist
Absent Group

(n�137)

Physical Therapist
Participation

Group (n�223)

Physician consult A consultation for a physiatrist or geriatrician was recommended by the
physical therapist and was not entered by the attending service. In this
hospital system, admission to an inpatient rehabilitation facility or
skilled nursing facility is not possible without this consultation.

5.77% 1.82%

Finances Patient was limited from receiving recommended services due to
financial constraints.

1.92% 3.64%

Patient choice Patient chose a different discharge location than that recommended by
the physical therapist.

17.31% 12.73%

Denied by rehabilitation
facility

Inpatient facility was unable to accommodate the patient because of a
lack of beds.

21.15% 7.27%

No outpatient physical
therapy referral given

Attending physical therapist recommended continuation of
rehabilitation in the outpatient setting, but the referral was not placed
prior to discharge.

36.54% 41.82%

No home health physical
therapy referral given

Attending physical therapist recommended continuation of
rehabilitation in the home health setting, but the referral was not
placed prior to discharge.

17.31% 5.45%

Staff disagreement Another staff member disagreed with the physical therapist’s
recommendations, and they were not followed.

0% 20%

Not described in chart The discharge location for the patient was not available in the
electronic medical record.

0% 3.64%

Table 1.
Operational Definitions of Terminology Used for Discharge Planning and Readmission

Term Definition

Discharge disposition Location to which the patient was released from the acute care
setting and the referrals made.

Discharge disposition match Actual discharge location and referrals match the
recommendations made by the physical therapist.

Discharge disposition mismatch Actual discharge location and referrals differ from the
recommendations made by the physical therapist.

Readmission Any unplanned admission within 30 days of initial discharge to
the hospital system of the current study.

Primary physical therapist Physical therapist who is directly involved in individual patient
care. The primary physical therapist is responsible for providing
information for rounds therapist and documenting discharge
recommendations.

Rounds therapist Physical therapist who disseminates information from the
primary physical therapist to the interdisciplinary discharge
team.
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Consequently, the partitioning can be
viewed graphically as a decision tree.
The word “greedy” is used because splits
are chosen on the explanatory (or con-
trol) variables to minimize misclassifica-
tion error, among all variables and poten-
tial splits within each variable. The
introductory book on statistical learning
by James et al32 is an excellent resource.
Classification tree models are useful in
capturing nonlinear (interactive) behav-
ior among covariates, they can fit both
continuous and factor covariates, and
they have the added benefit of providing
a simple way to summarize the data

structure. The classification tree can be
further improved by an ensemble
method called random forest, which
essentially “votes” on readmission status
through “majority rule” models by build-
ing many tree models into a forest. Such
an approach also helps to reduce vari-
ance of single tree and improves predic-
tion accuracy. This approach also allows
for accessing variable importance,
because each tree in the forest applies
the “greedy algorithm” to a slightly per-
turbed data set and available explanatory
variables (using bootstrap samples).

Results
Three hundred ninety-eight patients
were followed: 250 patients belonged
to the physical therapist participation
group, and 148 belonged to the physical
therapist absent group. Of these
patients, 27 and 11 patients were elimi-
nated from the physical therapist partic-
ipation and physical therapist absent
groups, respectively, because they did
not meet the inclusion criteria. As a
result, 223 and 137 patients from the
physical therapist participation and phys-
ical therapist absent groups, respec-
tively, were included in the data analysis.
Group characteristics and the prevalence
of disposition recommendations are pre-
sented in Table 3.

Readmission
Multiple logistic regression analysis indi-
cated that group (physical therapist
absent or physical therapist participa-
tion) and discharge disposition were the
only significant predictive factors for
readmission (Tab. 4). The odds of read-
mission were 3.78 times greater (278%
increase in odds) for patients in the phys-
ical therapist absent group compared
with those in the physical therapist par-
ticipation group, while controlling for
the other variables in the model. The
covariate of discharge disposition also
had a significant effect on readmission.
The odds of 30-day readmission for
patients discharged to their home were
2.47 times greater (147% increase in
odds) than for patients who were dis-
charged to other inpatient facilities,
while controlling for other variables

Table 3.
Characteristics of Physical Therapist Absent and Physical Therapist Participation Groups

Characteristic
Physical Therapist
Absent (n�137)

Physical Therapist
Participation

(n�223)

Hospital service Neurology Neurosurgery
General surgery

Age (y), X (SD) 56 (14.97) 47 (16.76)

Length of stay (d), X (SD) 12.19 (12.12) 17.31 (14.5)

Length of stay �10.5 d (%) 63 40

Age �48.5 y (%) 24 50

Readmission (%)

Overall 25.36 9.95

From home 30 12

Adherence (%)

Mismatches 40 27

Matches 60 73

Discharge location (%)

Home 50 66

Inpatient 50 34

Table 4.
Analysis of Maximum Likelihood Estimates for the Full Logistic Regression Model Related to Odds of Readmission

Parameter df Estimate
Standard

Error
Wald

�2 P >�2
Odds Ratio

Point Estimate

95% Wald
Confidence

Limits

Intercept 1 �3.60 0.70 26.42 �.0001

Sex (female) 1 0.44 0.30 2.02 .16 1.55 0.847 2.840

Adherence (mismatch) 1 0.29 0.31 0.84 .36 1.33 0.721 2.460

Group (physical therapy absent)a 1 1.33 0.33 16.41 �.0001 3.78 1.987 7.196

Disposition (home)a 1 0.91 0.36 8.24 .012 2.47 1.226 4.989

Length of stay 1 0.02 0.01 3.47 .06 1.02 0.999 1.041

Age 1 0.002 0.01 0.07 .79 1.00 0.984 1.022

a P�.05.
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(Tab. 4). Other factors did not have a
statistically significant predictive value
for readmission.

Results from the confirmatory classifica-
tion tree-based model also indicated that

physical therapist participation and dis-
charge disposition were the 2 most
important covariates for percent correct
readmission classification. See Figure 1
for the complete decision tree, which
was built using all covariates (but did not

find sex useful for splitting). Simply put,
patients were less likely to be readmitted
if they belonged to the physical therapist
participation group compared with the
physical therapist absent group. It is
noteworthy that physical therapist par-
ticipation is the root node, and the split
to the left creates a terminal leaf so that
201/223 or approximately 90% of
patients in the physical therapist partici-
pation group did not experience 30-day
readmissions. The next important cova-
riate was discharge disposition, which
only recursively splits on the physical
therapist absent group. As shown in Fig-
ure 1, 47/59 (80%) of patients in the
physical therapist absent group with dis-
position of “inpatient” did not experi-
ence readmission within 30 days after
discharge. As we move farther and far-
ther down the tree, fewer and fewer
patients are being partitioned and classi-
fied. It is also interesting to note that the
“greedy” algorithm found the splits for
length of stay at 10.5 days and for age at
48.5 years. For example, the left terminal
node states that 10/17 (59%) of patients

Figure 1.
Classification tree analysis. The figure starts at the root of the tree related to the variable group. This node terminates on the left. The
remaining patients are then partitioned by other variables.

Figure 2.
A summary of the random forest analysis, including variable importance. The x axis depicts
the percentage of variable importance rescaled to 35% for an easier depiction, where the sum
of all variable importance equals 100%.
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who were in the physical therapist
absent group, with disposition of inpa-
tient, with matching adherence, with a
length of stay of 10.5 days or more, and
who were 48.5 years of age or older did
not experience readmission. The level of
importance of the aforementioned vari-
ables was further highlighted by the ran-
dom forest analysis that is depicted in
Figure 2, which further supports physi-
cal therapist group and discharge dispo-
sition as important factors related to
readmission. Note that Figure 1 does not
directly relate to either Figure 2 or logis-
tic regression. Logistic regression, classi-
fication trees, and random forests yield
consistent and compelling findings
related to the links between physical
therapist presence in the discharge deci-
sion making and disposition and the odds
of readmission.

Descriptive Analysis
Group characteristics are presented in
Table 3 and indicate differences in the
proportion of patients with home dis-
charge disposition (physical therapist
absent group�50%, physical therapist
participation group�66%), length of stay
�10.5 days (physical therapist absent
group�63%, physical therapist participa-
tion group�40%), mismatch status
(physical therapist absent group�40%,
physical therapist participation group�
27%), and younger than 48.5 years of age
(physical therapist absent group�24%,
physical therapist participation group�
50%). Thirty percent of patients in the
physical therapist absent group who
were discharged home were readmitted
to the hospital, whereas only 12% of
patients in the physical therapist partici-
pation group were readmitted. The top
mismatch reason for both groups was
“no outpatient physical therapy referral
given” (Tab. 2).

Discussion
The results of this preliminary study indi-
cate that several factors may predict the
30-day readmission rate of patients dis-
charged from the physical therapist par-
ticipation and physical therapist absent
groups. Patients had 3.78 times greater
odds of being readmitted if they were in
the physical therapist absent group than
if they were in the physical therapist par-
ticipation group, while controlling for

other variables. Given that adherence to
discharge recommendations was not a
significant predictive factor in readmis-
sion, this finding could not be directly
linked to the participation of physical
therapists. However, the tree-based
model and the random forest analysis
indicated that mismatch status could
potentially be an important variable in
increasing the likelihood of readmission
(Figs. 1 and 2).

In addition, our descriptive analysis indi-
cated that the physical therapist partici-
pation group had a greater adherence
rate (73% compared with 60% in the
physical therapist absent group). Further
investigation of a larger sample size is
warranted to further validate this
assumption. Analysis of 760 patients by
Smith et al28 indicated that patients were
2.9 times more likely to be readmitted
when physical therapy discharge recom-
mendations were not implemented by
the discharge team. Lack of services had
a significant contribution to the overall
number of mismatches reported by
Smith et al. In our study, lack of
follow-up services recommended for a
home discharges (outpatient or home
health rehabilitation) was the primary
reason behind mismatches (Tab. 2). Lack
of services for outpatient and home
health rehabilitation services combined
explained 47% and 54% of reasons
behind mismatch for the physical thera-
pist participation and physical therapist
absent groups, respectively. Smith et al28

rightfully argued that patients receiving
neurosurgery have a higher likelihood of
unplanned readmission that may impose
a greater demand on discharge planning
and lead to increased likelihood of mis-
matches. The study by Shah et al33 also
indicated a greater likelihood of
unplanned readmission in patients
receiving neurosurgery. In our study,
patients receiving neurosurgery were
part of the physical therapist participa-
tion group and had fewer mismatches
and lower readmission rates (Tab. 3).
Therefore, it is possible that differences
in readmission rates could be linked to
physical therapist participation and their
contribution to a comprehensive dis-
charge planning.

In addition to the above findings, the
overall agreement between physical
therapist recommendations and patients’
actual discharge disposition for the phys-
ical therapist participation group was rel-
atively high (73%). The findings in this
study support the high accordance rate
found in previous work.28 This result
may be because the physical therapist’s
recommendations are valued and dis-
cussed during a collaborative process, or
because of agreement between disci-
plines independent of interdisciplinary
communication.

Similar to the study by Smith et al,28 this
study was conducted in a level 1 trauma
and teaching hospital. However, the
higher agreement (83%) noted by Smith
et al may be the result of the study pop-
ulation, the larger sample size (762 ver-
sus 359), or differences in the discharge
planning process.6 Smith et al noted that
patients receiving surgical or neurology
care comprised 27% and 7% of their
patient population, respectively. Further-
more, their discharge planning team had
established additional forms of commu-
nication, including additional meetings
for patients with complex conditions or
for different hospital units. To our
knowledge, no additional interdisciplin-
ary meetings outside the weekly dis-
charge planning rounds occurred in our
study. In addition, at the time of this
study, only the neurology, neurosurgery,
and general surgery units had the formal-
ized interdisciplinary team meetings,
which limits the sample size.

Another unique finding of this study was
the increased likelihood of readmission
(odds ratio�2.47) for patients who were
directly discharged home from the acute
care setting compared with patients dis-
charged to inpatient facilities, while con-
trolling for other variables. Smith et al28

reported a 6.9 times greater likelihood of
readmission for patients discharged to an
extended care facility. This discrepancy
could be unique to each facility, and the
difference between reporting probability
(relative risk) and odds ratio results. In
our study, fewer than 2% of patients from
each group were discharged to an
extended care facility. This result could
be due, in part, to the fact that the major-
ity (64%) of the payer mix in the hospital
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system in our study is unfunded and may
not have the financial support to con-
sider extended care facilities. Our study
showed that a greater percentage of
patients were discharged home from the
physical therapist participation group
(66%) than from the physical therapist
absent group (50%). However, the phys-
ical therapist absent group had higher
readmission rates (30%) for patients who
were discharged home compared with
the physical therapist participation
group (12%) (Tab. 3). In addition to the
fact that lack of follow-up services was
the primary reason behind mismatches,
the increased readmissions in the case of
a home discharge may further underline
the importance of the physical thera-
pist’s presence in discharge planning.

It is reasonable to assume that, by partic-
ipating in discharge planning, physical
therapists reinforced the importance of
follow-up services, leading to better com-
pliance with follow-up care in the phys-
ical therapist participation group. Home
health and outpatient rehabilitation ser-
vices could play a role in preventing
unwanted outcomes (eg, falls) and read-
missions. Home health services can be
crucial in modifying a patient’s environ-
ment and provide necessary treatment
and education to return to prior level of
function. Similarly, outpatient physical
therapy is important in helping patients
reach their goals and attaining their max-
imum functional capacity. Other psycho-
social factors, access to care, and
patient/family education and understand-
ing of postdischarge needs also could
contribute to readmissions following
home discharge. This may indicate the
need for a more comprehensive dis-
charge planning for patients discharged
to home and those who may have a
higher readmission risk.

We are aware that other factors inherent
to individual differences—such as age,
length of stay, and medical complica-
tions—also could have contributed to
the differences observed. Our tree-based
model indicated that patients experi-
enced fewer readmissions if length of
stay was greater than 10.5 days (Fig. 1).
Smith et al28 observed a similar relation-
ship with an increased likelihood of read-
mission for shorter length of stay. It is

possible that shorter length of stay is
associated with insufficient time for
interdisciplinary planning and discharge
care. Our results also indicate that older
patients (�48.5 years of age) were less
likely to be readmitted. However, this
was the least significant covariate in the
multiple logistic regression model. In
this study, the group receiving neurosur-
gery had the highest number of young
patients. Explaining the results of the
covariate may be unique to this facility or
to the surgical population. Further dis-
cussion of this topic is beyond the scope
of this study. Given that the admitting
diagnoses were not tracked beyond
attending services, additional studies are
needed to understand the potential role
of age and length of stay.

The overall readmission rate in our study
was 16%, very similar to the previously
reported rate of 18%.28 As of 2012, the
national average 30-day readmission rate
for Medicare beneficiaries is reported to
be 18.4%.6 In our study, the readmission
rate for the physical therapist participa-
tion group (9.95%) was far below the
national average. These findings, cou-
pled with substantial literature regarding
the benefits of individualized discharge
planning,2,7–9 support the conclusion
that the presence of a physical therapist
in discharge planning rounds may help
reduce readmission rates and the result-
ing costs to the health care system.

Limitations
The main limitation of this study is the
nonrandom selection of patient in each
group. This study was a retrospective
and observational investigation of 2
existing interdisciplinary discharge
teams. The physical therapist participa-
tion group followed patients receiving
neurosurgical and general surgery. The
physical therapist absent group followed
patients receiving neurology services.
Patients, therefore, were not randomly
assigned to groups. Furthermore, the
current study did not control for disease
severity, comorbidities, demographics,
or psychological factors. The existing
selection bias and lack of valid risk
adjustment between groups does not
allow one to make solid conclusions
regarding the relationship between a
physical therapist’s participation in dis-

charge planning rounds and 30-day read-
mission rates. It is important to account
for differences in patient diagnoses;
comorbidities, and complexities in order
to better understand and identify all fac-
tors that could potentially contribute to
readmission rates. Therefore, further
research with valid risk adjustment and
comparison of similar patient popula-
tions is warranted to identify the true
impact of physical therapists’ participa-
tion in discharge planning.

Additional limitations of this study
include the small sample size unique to
our facility and the population that it
serves. This small sample size limits the
ability to generalize these findings and
make conclusions or decisions based on
these findings alone. It also is important
to note that we were unable to track
readmissions occurring outside the hos-
pital system in the current study. It is
possible, therefore, that patients were
misclassified in the nonreadmission
group. Without follow-up with each indi-
vidual patient or the participation of
additional facilities, we were not able
track and account for readmissions that
may have occurred in other hospitals.

Finally, we were unable to confirm
whether readmissions were due to a pre-
ventable medical cause or due to the
disregard of the physical therapist’s rec-
ommendations in cases of mismatch. The
CMS states that a readmission is consid-
ered to be potentially preventable if it is
related to inadequate discharge planning
or discharge follow-up or to poor coor-
dination between inpatient and outpa-
tient health care teams.34 Therefore, we
suggest that readmissions that occur as a
result of falls associated with a lack of
follow-up physical therapy or home
health services could be considered pre-
ventable. Further studies are needed to
directly investigate the role of follow-up
rehabilitation services in preventing
medical complications and readmissions.
The overall results of this investigation
indicate the importance of interdisciplin-
ary discharge planning.

In conclusion, the findings from this
study indicated a significant increase in
the odds of unplanned readmissions and
lack of recommended follow-up services
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when physical therapists were absent
from the interdisciplinary discharge team
compared with when they participated
in the team. Accurate identification of a
patient’s functional capacity, need for
appropriate DME, rehabilitation needs,
and safety for return to home is unique to
the physical therapy discipline. As a
result, a physical therapist’s recommen-
dations could have a significant impact
on patient satisfaction and have a net
effect of reduced health care costs. It is
important to note that results from this
study are preliminary and only offer a
starting point for additional research into
the role of physical therapists as a part of
the discharge planning team in acute
care settings. Further research is needed
to identify how other factors—including
specific diagnoses, comorbidities, insur-
ance coverage, and frequency of physical
therapy treatments in the acute care set-
ting—affect readmission rates. Addi-
tional research could provide much-
needed evidence regarding the vital role
of physical therapists in discharge plan-
ning of patients from the acute care
setting.
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