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RESEARCH AND THEORY

Early Discharge Planning and Improved Care Transitions:
Pre-Admission Assessment for Readmission Risk in
an Elective Orthopedic and Cardiovascular Surgical
Population
Brenda Ohta, Ana Mola, Peri Rosenfeld and Shauna Ford
Background/Methods: Readmission prevention is a marker of patient care quality and requires
comprehensive, early discharge planning for safe hospital transitions. Effectively performed, this process
supports patient satisfaction, efficient resource utilization, and care integration. This study developed/
tested the utility of a predictive early discharge risk assessment with 366 elective orthopedic/cardiovascular
surgery patients. Quality improvement cycles were undertaken for the design and to inform analytic plan.
An 8-item questionnaire, which includes patient self-reported health, was integrated into care managers’
telephonic pre-admission assessments during a 12-month period.
Results: Regression models found the questionnaire to be predictive of readmission (p ≤ .005; R2 = .334)
and length-of-stay (p ≤ .001; R2 = .314). Independent variables of “lives-alone” and “self-rated health”
were statistically significant for increased readmission odds, as was “self-rated health” for increased
length-of-stay. Quality measures, patient experience and increased rates of discharges-to-home further
supported the benefit of embedding these questions into the pro-active planning process.
Conclusion: The pilot discharge risk assessment was predictive of readmission risk and length-of-stay
for elective orthopedic/cardiovascular patients. Given the usability of the questionnaire in advance
of 
elective admissions, it can facilitate pro-active discharge planning essential for producing quality
outcomes and addressing new reimbursement methodologies for continuum-based episodes of care.
Keywords: care transitions; elective surgery; discharge planning; readmission risk; care continuum

Purpose
Whereas a surgical hospitalization can be categorized
as a discrete medical episode, there are crucial prehospitalization, inpatient, and post-hospitalization
transition points that require integration and communication across care settings and clinical providers. These may serve to influence the overall quality
and safety of patient care and rehabilitative outcomes,
including readmission. This pilot quality improvement
study was conducted to facilitate an improved process
for patient risk assessment and early discharge planning
in order to: 1) inform and integrate care across the pre-,
inpatient, and post-hospital settings 2) improve patient
experience and outcomes, and 3) engage patients/their
caregivers in the patient care planning process. Specifically, our pilot developed and tested the utility of an early
discharge risk assessment questionnaire applicable to
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pro-active pre-admission discharge planning for elective
orthopedic/cardiovascular surgery patients. Furthermore,
in addition to its potential for improving quality patient
outcomes, the pro-active approach to discharge planning
piloted in this study is immediately relevant to new reimbursement models emerging in the U.S. Medicare market
that require enhanced coordination and efficiency across
the continuum of care1 [1].
Background
Prevention of hospital readmission is increasingly viewed
as a marker of patient care quality, and identified by health
plans as a key component of value-based reimbursement
methodology, including new models for U.S. Medicare
reimbursement under a comprehensive care payment
model1 [1–5]. The discharge planning process, when
conducted in a timely manner and with a focus toward
patient/family engagement, supports integrated care,
efficient patient flow across care transitions, appropriate/
cost-effective use of resources, and optimizes both reimbursement and clinical quality [3, 6–13]. To effectively
plan for a safe, timely, and appropriate hospital transition,
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it is essential to accurately identify factors that predict and
contribute to patient risk for extended hospitalization and
readmission.
Unfortunately, currently available risk assessment models and tools are not readily applicable to a general medical/surgical population [14–18]. Some lack flexibility or
generalizability across hospital entry points/timeframes
and patient populations [17, 19–23]. For example, some
screening tools demonstrating efficacy in predicting
30-day readmission risk for general medical populations
are not applied until at/near hospital discharge, thereby
precluding opportunities for early discharge planning for
non-elective patients, or pre-admission planning for elective patients at highest risk [21, 22]. In addition, studies
of assessment tools developed for the pre-hospital/emergency department settings may not examine readmission
risk, nor be applicable to the inpatient setting [20, 23, 24].
Other tools/methods have limited use in the clinical setting due to complexity in scoring or need for retrospective data (i.e., a completed hospital length-of-stay, coded
clinical data available after discharge, follow-up with the
primary care doctor after discharge, etc.) [17, 21]. Lastly,
effective readmission risk tools can be found, but for specific populations, such as the LACE for congestive heart
failure, leaving a gap in application to other selected
patient populations or the patient population in general
[6, 9, 15, 16, 24].
One meta-analysis, in particular, identified 26 unique
models for readmission risk assessment [17]. Many models were found to have poor discriminative ability, some
were designed for use at hospital admission only, and
others relied on retrospective administrative data or
were intended for use only upon discharge which does
not provide adequate time for safe and timely discharge
planning. The results of the meta-analysis suggest that
the majority of the readmission risk models, focusing
primarily on chronically ill medical patients, performed
poorly. Furthermore, while some research can be found
that includes patient self-report of health variables in relation to readmission risk, existing tools generally neglected
to include patient self-assessment of health which may in
fact be a crucial indicator of readmission risk and other
important outcomes [17, 20, 21, 26].
Undoubtedly, continued work to improve performance
in this area is required to develop better, not only more
comprehensive approaches to risk assessment, but to
improve the discharge planning process as well. In fact,
Allaudeen et al (2011) discuss the need for a systematic
and consistent discharge process using risk factor data for
targeting quality improving efforts [20]. These are especially needed for hospital professionals such as nurse and
social work case/care managers who provide care coordination, transitional care and other clinical services that
contribute to timely, safe discharge planning and prevention of re-hospitalization. The absence of standardized
processes/tools for pre-admission/early hospitalization
use, and for the elective surgical patient population, is
especially notable upon review of the literature. Given
increasingly short hospital stays, limited time for patient
engagement and safe discharge planning, and changing
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reimbursement models which “bundle” hospital payments
to include the pre-, inpatient, and up to 90 day posthospital care services related to a single episode of care
(such as an elective hip replacement surgery), the need
to develop tools and processes for discharge efficiency
and safety is essential. Improved tools and processes to
enhance discharge planning and identify readmission
risk can assist busy clinicians in focusing efforts on those
patients with the greatest needs, thereby contributing to
improved patient outcomes and experiences, including
elective surgical patients who often have very brief hospital stays and would otherwise have had insufficient time
to plan and prepare. This study, therefore, focused on the
development of a brief discharge planning risk assessment questionnaire, embedded into an early pre-admission screening process, for use prior to an elective surgical
hospitalization.
Study Design and Methods
Setting and Study Population

This quality improvement pilot was conducted by the Care
Management Department at NYU Langone Medical Center
(NYULMC), a major academic medical center in New York
City. NYULMC is a 1000+ bed multi-hospital system that
provides tertiary and quaternary services to a diverse
urban population. The patient target population for this
initiative was 366 adult patients, aged 25 and above, electing to have orthopedic hip or knee replacement surgery
or cardiac valve surgery. These are high-volume surgical
populations for our medical center.
Excluded from this study were pediatric patients and
non-elective emergent/urgent patients. No patients were
eliminated from this study based on their performance on
the risk questionnaire; the entire pool of available, electively admitted surgical hip and knee patients were therefore included in this evaluation.
With guidance from the NYU School of Medicine IRB,
this initiative falls within the domain of quality improvement and not considered human subjects research. It was
not a randomized, controlled trial. Thus, the project did
not require IRB review and meets our institution’s standards for ethical adherence in research.
Research Questions

The study was designed to answer the following specific
research questions: 1) Can a brief questionnaire be developed to identify early readmission risk factors for more
effective discharge planning; 2) Is there a statistically
significant relationship between patient’s self-rating of
health and readmission risk for elective surgical patients;
and 3) Can these questions be used to identify risk for
readmission and increased hospital stay prior to admission or early in the hospital stay?
Design phase/Pre-implementation

A continuous quality process improvement approach2
was employed by the Care Management (CM) team to
develop, test, redesign, retest and finalize a discharge risk
assessment questionnaire that would be embedded into
a pre-admission assessment and early discharge planning
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process for a population of patients prior to elective surgical hospital admission [26]. Items from patient questionnaire and risk assessment tools from the literature were
reviewed and evaluated for use by the CM team for this
pilot producing a final questionnaire based on standardized, objective data elements [19, 21, 23, 26, 28–37]. The
charge of the CM team was not to develop an entirely new
risk tool for the purposes of producing a cumulative risk
score. Rather, it was to develop a brief questionnaire based
on previously published and clinically accepted patient
variables and questions that are likely to be associated
with readmission and utilization risk and would thereby
support the process for early discharge planning for elective surgical patients. The resulting set of items (refer to
Table 1) identified by the CM team as being crucial to this
charge addressed: “lives alone,” “pain,” “prior hospitalization,” “depression,” “functional status,” “high risk medications,” and “health literacy.” A final item regarding patient
perception of his or her overall health was also included
in order to examine the predictability of patient selfreported well-being on discharge outcomes [21, 26, 28].
Study Design and Implementation
The eight risk assessment questions were integrated
into the care manager pre-admission discharge planning
assessment process which was conducted telephonically
for patients one-to-four weeks prior to elective admission
for orthopedic and cardiac surgeries scheduled during
2013–2014. Names of patients assigned to the surgery
pre-admission clinic registration for hip, knee, or cardiac
valve replacement were forwarded to the nurse care managers responsible for these patient groups. Patients were
contacted by the care managers within 72 hours of the
patient name being added to the schedule. This could
occur anytime between one-to-four weeks prior to surgery
as determined by the surgeon in collaboration with the
patient. Care managers contacted patients via phone to

Art. 10, page 3 of 10

conduct the screening assessment, discuss what to expect
during hospitalization, review methods for active patient/
family participation and how to prepare for surgery, establish expectations for hospital length-of-stay, and prepare
a mutually agreed upon plan for care goals and for discharge from the hospital.
Evaluation/Analysis
Readmission and hospital length-of-stay outcomes were
retrospectively evaluated in relationship to the patient
discharge risk questionnaire responses. Regression analyses were performed using SPSS version 23 to analyze data
and an alpha level of .05 was set for all statistical tests.
Stepwise logistic regression analysis was performed to
determine which independent variable predicted likelihood of readmission within 30 days of discharge. Multivariate regression analysis was performed to examine predictive power of the questions vis-à-vis hospital utilization
(proxy utilization measure = length of stay). Transformation of the length of stay (LOS) dependent variable was
required for the regression analysis; LN (LOS) was used to
adjust for the non-normal distribution in hospital length
of stay data in order to conform to the assumptions of the
regression model. For purposes of results discussion in
this paper, LOS refers to the transformed variable of LN
(LOS).
Stepwise models examined the following independent
variables: demographic variables (patient age, gender,
race/ethnicity) and health insurance type; clinical variable
(orthopedic or cardiac surgery); plus social/functional variables (lives alone, self-rated health, prior hospitalization,
functional status, high risk medications, depression, pain,
and health literacy).
Quality process measures were also retrospectively
evaluated for (i) patient experience with the transition
of care and discharge as reported through the Hospital
Consumer Assessment of Healthcare Providers and

Questions*
1. Do you live alone [23]? (Yes, no)
2. Self-rated health: In general, would you say your health is: excellent, very good, good, fair, or poor [26, 28]?
3. Right now, on a scale of 0 to 10, with 0 representing no pain, 5 moderate pain, and 10 the worst pain imaginable, how much
pain do you have [29]?
4. Have you had a hospitalization or emergency dept visit in the last year [19, 21]? (Yes, no)
5. Over the last 2 weeks, how often have you felt bothered by any of the following: a) Little interest or pleasure in doing things;
b) Feeling down, depressed, or hopeless [30]? (scale: 0 to 3; not at all to nearly every day)
6. Functional Status: a)Can you get out of bed or chair yourself; b) can you dress and bathe yourself; c) can you make your own
meals: d) can you do your own shopping [31, 32]? (Yes, no)
7. Are you taking any of the following medications? Pills that impact your blood clotting (Coumadin, aspirin, Plavix), Insulin/
blood sugar pills, or prescription pain meds [33, 34]? (Yes, no)
8. Health literacy: How often do you need to have someone help you when you read instructions, pamphlets, or other written
material from you doctor or pharmacy [35, 36]? (Never, rarely, sometimes, often, always)

Table 1: Assessment of Factors Associated with Readmission Risk.
*For discharge planning, the following responses were used to indicate potential for patient risk:
a) For questions 1, 4, 6, 7, a “yes” response for any item.
b) For question 2, a response of “fair” or “poor.”
c) For question 3, a score of 5 or higher.
d) For question 5, a score of 1 or higher for either or both questions.
e) For question 8, a response of “sometimes”, “often” or “always.”
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Systems (HCAHPS) patient experience survey3 [38]; the
Pearson chi-square test was used to determine if there
was a statistically significant association between preand post- pilot patient experience scores, (ii) the efficacy
of the discharge process (i.e., care manager accuracy in
predicting best option for patient discharge pre-admission compared to patient’s actual discharge disposition,
and (iii) discharge disposition type (the percentage of
patient’s able to be discharged directly home compared
to an interim skilled nursing or rehabilitation facility).
The measure of patient experience addresses the potential impact on the patient related to changes in the process of early discharge planning. The process measures,
items (ii) and (iii), address the need for reduced variation
and greater efficiency in the new processes developed
through the quality improvement effort. These measures
were evaluated in the period prior to the start of the pilot
study and after the conclusion of the pilot study, specifically for the orthopedic surgical patients. Process measures data for cardiovascular surgery patients were not
available prior to the start of the pilot study, precluding
us from making similar comparisons.
Results/Findings

Sample Description

The majority of patients (89%) were elective orthopedic; 11% were elective cardiac. Payers included Medicare
(41% Medicare fee-for-service; 12% Medicare Advantage), Medicaid (5%), and commercial plans (42%). A
majority (59%) of patients were female with 41% of
the patients being male. 44% of the patients were age
65 and older with the mean age being 65, median and
modal age being 66. The average hospital length of stay
for the study patients was 3.59 days (cardiac = 6.61 days;
orthopedic = 3.26 days). The overall 30-day readmission rate for all patients in the pilot was 3.8% (cardiac =
12.5%; orthopedic = 2.8%).
Stepwise Logistic Regression: Predicting Readmission

The stepwise logistic regression model (Table 2) was
predictive of readmission (p < .005, R2 = .334) and
explained 33.4 percent of the variance in the outcome
measure (i.e. readmission among study population).
While cardiac patients, as expected due to their clinical
complexity, had over 11.0 times greater odds of being
readmitted, the analysis (Model Five) demonstrated
that when controlling for this and all other variables in
the equation, patients who live alone have nearly a 5.0
times greater odds of readmission (p ≤ .05) and patients
who have poor/fair self-rated health have approximately an 18.0 times greater odds of 
readmission
(p ≤ .001).
Model Four, with its statistically significant contributions for “lives alone” and “self-rated health” (two out of
eight risk screening questions) accounts for over 30% of
the variance. Model Five incorporates the remaining 6
out of 8 risk screening questions. As can be seen from the
results in Table 2, while statistically significant, these add
only minimal improvement in model fit (refer to Table 2,
Models Four and Five).
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Stepwise Multiple Regression: Predicting Length of
Stay

The multiple regression model (Table 3) was predictive of
increased length of stay (p ≤ .001; R2 = .314) and revealed
that poor/fair self-rated health was a significant predictor
of increased length of stay (B = .137; p = .01). The stepwise
regression model explains 31.4 percent of the variance
in length of stay. The independent variable of self-rated
health was highly predictive of increased length of stay
(p ≤ .05).
Related Patient Quality Measures: Patient Experience
and Discharge Disposition

Other measures of effectiveness included (i) patient
experience with care transitions and discharge, (ii) care
manager accuracy in predicting best option for patient
discharge pre-admission compared to patient’s actual
discharge disposition, (iii) the percentage of patient’s

able to be discharged directly home compared to an
interim skilled nursing or rehabilitation facility. Specific
findings related to these measures are: Examples of these
associated measures of program effectiveness exhibited
positive results as follows:
• Elective orthopedic hip and knee surgery patient
experience scores for satisfaction with the care
transition process increased from the 50th percentile
to the 60th percentile for an overall increase of 20%
between the time of the start of the pilot in 2013
compared to the experience scores received after the
conclusion of the pilot in 2014 (p > .05 at p = .068).
For the same time period, patient satisfaction with
discharge increased from the 88th percentile to the
95th percentile, for an overall increase of greater than
7% (p < .05 at p = .013).
• Percentage of knee replacement patients being
discharged directly to home, rather than to skilled
nursing or acute rehabilitation care, increased from
42% (pre-pilot) to 60% after the conclusion of the
pilot.
• Percentage of pre-admission discharge plans that
matched the actual discharge disposition increased
from 62% (pre-pilot) to 82% after the conclusion of
the pilot for knee replacement patients.
Study Limitations and Next Steps

This study of a discharge risk questionnaire and early
planning process was piloted on a specific orthopedic and
cardiac surgery population. The generalizability of its findings to the broader patient population is therefore limited. In addition, although our study examined a sample
of 366 patients, the low rate of readmission occurrences,
while certainly desirable from a clinical perspective, necessitates caution in interpreting these findings. The discriminatory power of the discharge risk questionnaire, tested
on a population with a relatively low number of outcome
events (i.e., readmission rates), could not be examined.
Further application of the risk questionnaire to a larger
and more diverse sample would enhance generalizability
and allow for more advanced analysis of the psychometric
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Independent Variables
Age

Model 1
OR (CI)
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Model 2
OR (CI)

Model 3
OR (CI)

Model 4
OR (CI)

Model 5
OR (CI)

1.02
(.97–1.01)

1.00
(.94–1.07)

.99
(.93–1.05)

.98
(.91–1.04)

.97
(.91–1.04)

1.14
(.36–3.63)

1.10
(.35–3.53)

1.52
(.44–5.22)

.78
(.20–3.12)

.87
(.21–3.68)

1.28
(.25–6.48)

1.33
(.26–6.75)

2.04
(.36–11.52)

2.45
(.36–16.92)

1.84
(.22–15.27)

3.57
(.38–33.06)

3.75
(.40–35.11)

3.78
(.36–39.60)

2.97
(.17–52.75)

3.31
(.12–88.01)

.99
(.20–4.82)

1.04

1.57
(.29–8.54)

.90
(.15–5.54)

1.15
(.16–8.09)

.59
(.15–2.33)

.91
(.20–4.26)

.79
(.15–4.32)

.72
(.13–4.12)

7.66**
(1.66–35.40)

14.83***
(2.45–89.78)

11.71*
(1.64–83.50)

Lives Alone^

5.12*
(1.40–18.69)

4.96*
(1.31–18.72)

Self-Rated Health^

14.65****
(3.46–62.00)

18.24****
(3.39–98.20)

Gender (ref. male)
Female
Race/Ethnicity (ref. white)
Black
Asian
Other Race/Ethnicity
Insurance (ref. Medicare FFS)
Other
Surgery (ref. Orthopedic)
Cardiac

Pain^

.59
(.12–2.87)

Prior Hospitalization
(last 12 months)^

1.59
(.39–6.58)

Depression^

.58
(.05–6.29)

Functional Status^

1.58
(.30–8.32)

High Risk Medications^

.55
(.12–2.49)

Health Literacy^

.41
(.52–3.17)

Constant
df
Nagelkerke R²

.01***

.04

.03

.02

.04

5

6

7

9

15

.02

.02

.09

.31****

.33***

n = 366

Table 2: Logistic Regression Analysis: Odds Ratios of Readmission.
*p ≤ .05; **p ≤ .01; ***p ≤ .005; ****p ≤ .001.
^ Items comprising discharge risk screening tool.
Odds ratio, Exp(B), is a relative measure of effect of an outcome occurring given a particular exposure, compared to
the odds of the outcome occurring in the absence of that exposure.
(e.g., test-retest) and analytic (e.g., discriminatory) properties of the questionnaire.
With regard to a potential source of confound, it should
be acknowledged that the questionnaire’s implementation could itself have influenced the outcome it was
aiming to predict. In this way, the questionnaire’s administration at pre-admission may have contributed to the
patient’s course of treatment, discharge, and readmission.

Indeed, this should have been expected and desired given
that the primary goal of the clinical staff was to optimize
patient care. This systematic bias, however, would have
served to weaken, not strengthen, observed relationships
between questionnaire responses and outcome measures
because clinical intervention would have compensated
for any anticipated need of the patient. Consequently,
any relationship that emerged as statistically significant
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IndependentVariables
Age
Gender (ref. male)
Female
Race/Ethnicity (ref. white)
Black
Asian
Other Race/Ethnicity
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Model 1
β

Model 2
β

.01****

Model 3
β
.00

–.07

Model 4
β
.00

.00

.00

–.04

–.04

–.30
–.08

.02
.10
.04

Model 5
β

.03
.11
.05

.09
.06
.11*

.12
.04
.08

.12
.03
.07

–1.28*

−.02

–.03

–.04

.68****

.68****

.67*

Lives Alone^

–.04

–.04

Self-Rated Health^

.14**

.13*

Insurance (ref. Medicare FFS)
Other
Surgery (ref. Orthopedic)
Cardiac

Pain^

–.01

Prior Hospitalization
(last 12 months)^

.02

Depression^

.03

Functional Status^

–.01

High Risk Medications^

–.03

Health Literacy^
Constant

.05
.75****

1.03****

.95****

.96****

.98****

df

5

6

7

9

15

R²

.05**

.07****

.29****

.31****

.31****

n = 366

Table 3: Multivariate Regression Analysis: Hospital Length of Stay.
*p ≤ .05; **p ≤ .01; ***p ≤ .005; ****p ≤ .001.
^ Items comprising discharge risk screening tool.
Length of stay measured in days.
Beta coefficients (β) refer to how much the dependent variable (ie., length of stay) will change per standard deviation
increase or decrease in the independent, or predictor, variable.
can be viewed as especially robust given that the direction of contamination bias would have “stacked the deck”
against it.
As mentioned, future studies with a larger and more
diverse patient population will be required to further
elucidate the utility of this questionnaire. Given the timeframe and scope of this pilot quality improvement study,
however, its statistically significant findings and its preadmission discharge process nonetheless provide a useful starting point for care transitions redesign efforts for
hospitals.
Discussion
Three primary lessons can be gleaned from this pilot
study: 1) Early evaluation of patient utilization and readmission risk is possible and has the potential to impact
the quality and safety, and cost of patient care transitions:
2) Engagement of the clinician (i.e., the nurse care
manager) is required for a comprehensive, effective
workflow to improve patient care planning and transition
management; and 3) Direct patient input regarding

self-rated health is a key variable in assessing patient risk
for extended utilization and readmission risk. Each of
these three points is discussed in more detail below.
To address the first point, in this pilot study, the discharge risk assessment questionnaire was administered
in advance of hospital admission. Such pre-admission
discharge risk assessment is a novel approach allowing
clinicians to engage patients and their caregivers at the
earliest possible point in the care trajectory for targeted
discharge planning. This is highly important in order to
quickly identify and help to mitigate factors which may
place surgical patients at risk for adverse outcomes including re-admissions. Results demonstrated that the questionnaire holds promise in predicting elective surgical
patients with higher hospital utilization and readmission
risk. The benefits of early assessment are evident for both
the care manager and patient in allowing them to collaborate in planning for more patient-centered discharges and
aligning expectations for care planning and goal setting,
which may positively impact patient satisfaction, safety,
and overall experience.
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While a risk assessment questionnaire that can be initiated at the patient’s earliest point of entry into the healthcare system may positively improve discharge and care
transition planning, it single-handedly, will not transform
the quality of care transitions nor reduce readmissions.
Nor can it be developed in isolation of the clinicians who
carry out this essential work. This is the second important
lesson of our pilot study: the need to centrally involve
the clinical nurse care manager in the development process for both the risk questionnaire and the associated
discharge planning workflow. The partnership of nurse
care managers was of vital importance to this pilot initiative. The final risk questionnaire and discharge planning
model was clinically driven by our team of care managers,
producing a questionnaire and approach that increased
care manager ownership in, and follow-through with, the
process. As reported by the care managers, the availability
of an easy-to-use discharge risk screening questionnaire
was an effective method to facilitate patient engagement,
initiate further discussion related to patient goals and
preferences, and could be applied in real time to prepare
the patient in developing an appropriate plan for safe discharge and care transition.
Given that patients do not experience their care needs
as discrete episodes (i.e., the surgical experience may not
in fact be viewed separately from the quality of recovery experienced after discharge), a comprehensive care
management/transitional care effort is required which
employs skilled clinical care managers to conduct effective preadmission planning, careful communication and
coordination throughout the inpatient stay, and diligent
discharge planning follow-through, inter-agency/provider
interface, and patient outreach in the immediate postacute care days. Inclusion of clinicians, from the very start
of the process, is critical to overall success of the initiative and ultimately to the successful transition of patients
across the healthcare continuum.
Thirdly, and possibly the most important finding, the
study demonstrates that directly soliciting the patient’s
rating of his/her health is a key predictor associated
with risk of re-hospitalization and utilization of hospital
resources. While clinical, utilization, and demographic
variables are common to high risk assessment, patient selfreported variables are not as common. The implication is
clear: Patient input is important in assessing risk and in
the discharge planning process. This pilot demonstrated
that patients can be reliable sources of information about
their own health and their self-assessments can help to
predict outcomes. In our study, patient self-assessment of
health and living alone were statistically significant risk
factors that may be considered “early warning signals” of
those patients with highest risk of readmissions or longer
hospital utilization. Other variables, such as depression,
functional status, previous admission history, etc., while
expected to yield statistically relevant findings based on
previous results documented in the literature, did not.
This may be due to the mitigating effect of the care manager’s role in pre-admission planning and the level of
patient engagement. It may also be related to sample size,
or lack of generalizability of previous research findings to
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our specific surgical population. These non-statistically
significant variables, however, did contribute to the overall positive findings of our model, and remain useful in
providing information necessary for effective discharge
planning and overall care coordination/care transition
processes.
Conclusion
This unique pre-admission risk questionnaire was found
to be predictive of readmission risk and increased length
of stay in a pilot quality improvement study with two
elective surgical populations. Embedded into an early
discharge planning process which incorporated mutually
agreed upon patient-clinical goals, related findings also
support the questionnaire’s utility in improving patient
satisfaction with discharge and improvements in the percentage of patients able to be discharged directly home,
rather than discharged to nursing facilities following surgery.
Given the flexibility of this questionnaire to be administered in advance of an elective surgery admission, it
has the potential to support pro-active discharge planning decision making and early intervention to address
patient needs in advance of hospitalization and surgery.
Such efforts are relevant not only to improved care quality, but to delivery of effective, integrated care transitions
critical under new healthcare delivery and reimbursement
models.
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Notes
1
Comprehensive Care Payment Model: U.S. Centers for
Medicare & Medicaid Services (CMS) implemented the
Comprehensive Care for Joint Replacement payment
model on April 1, 2016, beginning with Joint Replacement surgery. This new reimbursement method “bundles” the payment for the episode of care related to
the joint replacement surgery from the date of surgery until 90 days following hospital discharge. Joint
Replacements are the first of what is expected to be a
number of procedures and diagnoses CMS will convert
to this new payment model over time. Hospital performance related to clinical quality measures, discharge
disposition/cost of post-hospital care, readmissions,
and other clinical or utilization outcomes can potentially impact reimbursement under this methodology.
Care redesign related to patient risk identification,
discharge planning, care transitions, and continuumbased services is a key factor for readiness for this new
payment methodology [1].
2
Continuous Quality Process Improvement Cycle: Our
study utilized the FOCUS-PDCA approach, an acronym which represents The Deming Cycle or Shewhart
Cycle. This model of continuous quality improvement
begins with the FOCUS stage: Find an opportunity to
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3

improve; Organize a team; Clarify current knowledge
and process; Understand variation in process, and Start
PDCA/PDSA cycles to improve. PDCA/PDSA refers to:
Plan or pilot test the new action/intervention; Do, or
implement, the action/intervention; Check, or Study,
the outcomes by collecting and analyzing data related
to the intervention; and Act by implementing the
intervention or process changes if the analysis finds
them to be effective, or repeat the PDCA cycle for further improvements/refinement [27].
HCAHPS/Press-Ganey Patient Experience Survey:
Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) patient experience survey,
available through authorized vendors such as PressGaney Associates, Inc., is a part of the value-based purchasing initiative required under the U.S. Affordable
Care Act/2010 national health care reform legislation.
It allows healthcare consumers to provide feedback
on their experiences of care across key domains such
as care from doctors and nurses, environment of care,
discharge and care transitions, as well as overall ratings. Scores can be reported as percentile ranks which
reflect hospital performance in relation to its peer hospitals. Movement upward in percentile ranking generally require substantial organizational improvement
efforts [38].

References
1. Centers for Medicare and Medicaid (CMS).
Comprehensive Care for Joint Replacement Model.
Updated 03/31/2016; Available at: https://innovation.
cms.gov/initiatives/cjr
2. Berwick, DM, Nolan, TW and Whittington, J.
The triple aim: Care, health, and cost. Health
Affairs, 2008; 27(1): 759–769. DOI: http://dx.doi.
org/10.1377/hlthaff.27.3.759
3. Jencks, SF, Williams, MV and Coleman, EA.
Rehospitalizations among patients in the Medicare
fee-for-service program. New England Journal of
Medicine, 2009; 360(14): 1418–1428. DOI: http://
dx.doi.org/10.1056/NEJMsa0803563
4. Song, Z, Rose, S, Safran, D, Landon, BE, Day, MP
and Chernew, ME. Changes in healthcare spending
and quality 4 years into global payment. New England Journal of Medicine, 2014; 317(18): 1704–1714.
DOI: http://dx.doi.org/10.1056/NEJMsa1404026
5. Tsai, TC, Joynt, KE, Orav, EJ, Gawande, AA and
Jha, AK. Variation in surgical readmissions and relationship to quality of hospital care. New England
Journal of Medicine, 2013; 369(12): 1134–1142. DOI:
http://dx.doi.org/10.1056/NEJMsa1303118
6. Fox, MT, Persaud, M, Maimets, I, Brooks, D,
O’Brien, K and Tregunno, D. Effectiveness of early
discharge planning in acutely ill or injured hospitalized older adults: a systematic review and metaanalysis. BMC Geriatrics, 2013; 13: 70. DOI: http://
dx.doi.org/10.1186/1471-2318-13-70
7. Naylor, MD, Brooten, DA, Campbell, RL, Maislin, G,
McCauley, KM, Schwartz, JS, et al. Transitional
care of older adults hospitalized with heart failure:

Ohta et al: Early Discharge Planning and Improved Care Transitions

a randomized, controlled trial. Journal of American
Geriatrics Society, 2004: 52(5): 675–684. DOI: http://
dx.doi.org/10.1111/j.1532-5415.2004.52202.x
8. Naylor, M, Brooten, D, Jones, R, Lavizzo-Mourey, R,
Mezey, M and Pauly, M. Comprehensive discharge
planning for the hospitalized elderly. A randomized clinical trial. Annals of Internal Medicine,
1994; 120(12): 999–1006. DOI: http://dx.doi.
org/10.7326/0003-4819-120-12-199406150-00005
9. Ouslander, JG, Lamb, G, Tappen, R, Herndon, L,
Diaz, S, Roos, BA, et al. Interventions to reduce
hospitalizations from nursing homes: evaluation
of the INTERACT II collaborative quality improvement project. Journal of American Geriatrics Society, 2011; 59(4): 745–753. DOI: http://dx.doi.
org/10.1111/j.1532-5415.2011.03333.x
10. Kodner, D. Integrated care: Meaning, logic, applications, and implications – a discussion paper.
International Journal of Integrated Care, 2002;
2(Oct–Dec.). Available from: http://www.ijic.org/
articles/10.5334/ijic.67/. DOI: http://dx.doi.org/
10.5334/ijic.67
11. Coleman, EA, Smith, JD, Frank, JC, Eilertsen, TB,
Thiare, JN and Kramer, AM. Development and
testing of a measure designed to assess the quality
of care transitions. International Journal of Integrated Care, 2002; 2(Apr–Jun). Available from:
http://www.ijic.org/articles/10.5334/ijic.60/. DOI:
http://dx.doi.org/10.5334/ijic.60
12. Glenny, C, Stolee, P, Sheiban, L and Jaglal, S.
Communicating during care transitions for older
hip fracture patients: family caregiver and health
care provider’s perspectives. International Journal
of Integrated Care, 2013; 13(Oct 31). Available from:
URN:NBN:NL:UI:10-1-114752
13. McLeod, J, McMurray, J, Walker, JD, Heckman, GA
and Stolee, P. Care transitions for older patients
with musculoskeletal disorders: Continuity from
the providers’ perspective. International Journal of
Integrated Care, 2011; 11(Apr–Jun). Available from:
URN:NBN:NL:UI:10-1-101377
14. Enderlin, CA, McLeskey, N, Rooker, JL,
Steinhauser, C, D’Avolio, D, Gusewelle, R, et. al.
Review of current conceptual models and frameworks to guide transitions of care in older adults.
Geriatric Nursing, 2013; 34(1): 47–52. DOI: http://
dx.doi.org/10.1016/j.gerinurse.2012.08.003
15. Gruneir, A, Dhalla, IA, van Walraven, C, Fischer, HD,
Camacho, X, Rochon, PA, et al. Unplanned
readmissions after hospital discharge among
patients identified as being at high risk for readmission using a validated predictive algorithm. Open
Medicine, 2011; 5(2): 104–111.
16. Hansen, LO, Young, RS, Hinami, K, Leung, A and
Williams, MV. Interventions to reduce 30-day rehospitalization: a systematic review. Annals of Internal
Medicine, 2011; 155(8): 520–28. DOI: http://dx.doi.
org/10.7326/0003-4819-155-8-201110180-00008
17. Kansagara, D, Englander, H, Salanitro, A, Kagen, D,
Theobald, C, Freeman, M, et al. Risk prediction

Ohta et al: Early Discharge Planning and Improved Care Transitions

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

models for hospital readmission: A systematic
review. Journal of the American Medical Association,
2011; 306(15): 1688–1698. DOI: http://dx.doi.
org/10.1001/jama.2011.1515
Tena-Nelson, R, Santos, K, Weingast, E,
Amrhein, S, Ouslander, J and Boockvar, K.
Reducing potentially preventable hospital transfers:
results from a thirty nursing home collaborative.
Journal American Medical Director Association, 2012;
13(7): 651–656. DOI: http://dx.doi.org/10.1016/j.
jamda.2012.06.011.
Jack, B, Greenwald, J, Forsythe, S, O’Donnell, J,
Johnson, A, Schipelliti, L, et al. Developing the
tools to administer a comprehensive hospital
discharge program: the Re-Engineered Discharge

(RED) program. In: Henrikson, K, et al. (Eds.)
Advances in Patient Safety: New Directions and Alternative Approaches, Performance and Tools, Rockville,
MD: Agency for Healthcare Research and Quality;
2008; AHRQ Publication No. 08-0034-3.
Allaudeen, N, Vidyarthi, A, Maselli, J and
Auerbach, A. Redefining readmission risk factors
for general medicine patients. Journal of Hospital
Medicine, 2011; 6(2): 54–60. DOI: http://dx.doi.
org/10.1002/jhm.805
Coleman, EA, Min, S, Chomiak, A and Kramer, A.
Posthospital care transitions: Patterns, complications, and risk identification. Health Serv Research,
2004; 39(5): 1449–1466. DOI: http://dx.doi.
org/10.1111/j.1475-6773.2004.00298.x
Donze, J, Aujesky, D, Williams, D and
Schnipper, JL. Potentially avoidable 30-day
hospital readmissions in medical patients: Derivation and validation of a prediction model. Journal of the American Medical Association, 2013;
173(8): 632–638. DOI: http://dx.doi.org/10.1001/
jamainternmed.2013.3023.
McCusker, J, Bellavance, F, Cardin, S and
Trepanier, S. Screening for Geriatric Problems in
the Emergency Department: Reliability and Validity.
Academic Emergency Medicine, 1998; 5(9): 883–893.
DOI: http://dx.doi.org/10.1111/j.1553-2712.1998.
tb02818.x
Takahashi, PK, Chandra, A, Cha, S and Borrud, A.
The relationship between elder risk assessment
index score and 30-day readmission from the nursing home. Hospital Practice, 2011; 39(5): 91–96.
DOI: http://dx.doi.org/10.3810/hp.2011.02.379.
Wang, H, Robinson, RD, Johnson, C,
Zenarosa, NR, Jayswal, RD, Keithley, J and
Delaney, KA. Using the LACE index to predict
hospital readmissions in congestive heart failure
patients. BMC Cardiovasc Disord, 2014; 14: 97. DOI:
http://dx.doi.org/10.1186/1471-2261-14-97
Mossey, JM and Shapiro, E. Self-rated health: a predictor of mortality among the elderly. Am J Public
Health, 1982; 72(8): 800–808. DOI: http://dx.doi.
org/10.2105/AJPH.72.8.800
Deming, WE. Out of the Crisis (First MIT Press
edition 2000). Cambridge, Mass: MIT Press, 2000.

Art. 10, page 9 of 10

28. Lorig, K, Stewart, A, Ritter, P, González, V,
Laurent, D and Lynch, J. Stanford Chronic Disease
Self-Management Study in Psychometrics reported
in Outcome Measures for Health Education and other
Health Care Interventions, Thousand Oaks CA: Sage
Publications, 1996; p. 25.
29. Hjermstad, J, Fayers, PM, Haugen, DF,
Caraceni, A, Hanks, GW and Loge, JH. Studies
comparing Numerical Rating Scales, Verbal Rating
Scales, and Visual Analogue Scales for assessment
of pain intensity in adults: a systematic literature
review. Journal of Pain Symptom Management, 2011;
41(6): 1073–93. DOI: http://dx.doi.org/10.1016/j.
jpainsymman.2010.08.016
30. Kroenke, K, Spitzer, RL and Williams, JW. The
Patient Health Questionnaire-2 – Validity of a twoitem depression screener. Medical Care, 2003; 41(11):
1284–1292. DOI: http://dx.doi.org/10.1097/01.
MLR.0000093487.78664.3C
31. Lawton, MP and Brody, EM. Assessment of
older people: Self-maintaining and instrumental
activities of daily living. The Gerontologist, 1969;
9(3): 179–186. DOI: http://dx.doi.org/10.1093/
geront/9.3_Part_1.179
32. Pearson, V. Assessment of function. In: Kane, R and
Kane, R (Eds.), Assessing Older Persons. Measures,
Meaning and Practical Applications, 2000;
pp. 17–48. New York: Oxford University Press.
33. Morandi, A, Bellelli, G, Vasilevskis, EE, Turco, R,
Guerini, F and Torpilliesi, T. Predictors of
rehospitalization among elderly patients admitted to
a rehabilitation hospital: the role of p
 olypharmacy,
functional status, and length of stay. Journal of
American Medical Director Association, 2013;
14(10): 761–7. DOI: http://dx.doi.org/10.1016/j.
jamda.2013.03.013
34. Budnitz, DS, Lovegrove, MC, Shehab, N and
Richards, CL. Emergency hospitalizations for
adverse drug events in older Americans. New England
Journal of Medicine, 2011; 365(21): 2002–2012.
DOI: http://dx.doi.org/10.1056/NEJMsa1103053
35. Morris, NS, MacLean, CD, Chew, LD and
Littenberg, B. The Single Item Literacy Screener:
Evaluation of a brief instrument to identify limited
reading ability. BMC Family Practice, 2006; 7(21).
36. Mitchell, SE, Sadikova, E and Jack, B. Health
literacy and 30-day postdischarge hospital utilization. Journal of Health Communication, 2012, 17:
325–338. DOI: http://dx.doi.org/10.1080/108107
30.2012.715233
37. Jack, B, Chetty, VK, Anthony, D, Greenwald, JL,
Sanchez, GM, Johnson, AE, et al. The ReEngineered Discharge: A RCT of a comprehensive
hospital discharge program. Annals of Internal Medicine, 2009; 150(178): e188.
38. Giordano, LA, Elliott, MN, Goldstein, E,
Lehrman, WG and Spencer, PA. Development,
implementation, and public reporting of the HCAHPS
survey. Med Care Res Rev, 2010; 67(1): 27–37. DOI:
http://dx.doi.org/10.1177/1077558709341065

Art. 10, page 10 of 10

Ohta et al: Early Discharge Planning and Improved Care Transitions

How to cite this article: Ohta, B, Mola, A, Rosenfeld, P and Ford, S 2016 Early Discharge Planning and Improved Care Transitions:
Pre-Admission Assessment for Readmission Risk in an Elective Orthopedic and Cardiovascular Surgical Population. International
Journal of Integrated Care, 16(2): 10, pp. 1–10, DOI: http://dx.doi.org/10.5334/ijic.2260
Submitted: 06 October 2015

Accepted: 11 May 2016

Published: 24 May 2016

Copyright: © 2016 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

International Journal of Integrated Care is a peer-reviewed open access journal published
by Ubiquity Press.

OPEN ACCESS

