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Abstract

Background—~Patient reported outcomes (PRO) have been increasingly emphasized; however
determining clinically valuable PRO has been problematic and investigation limited. This study
examines the association of a previously described PRO — readiness for discharge — with patient
satisfaction and readmission.

Study Design—Data from adult patients admitted to our institution from 2009 to 2012 who
completed both the Hospital Consumer Assessment of Healthcare Providers and Systems
(HCAHPS) and the Press Ganey (PG) surveys post-discharge were extracted from an existing
database of patients (comprised of 220 patients admitted for small bowel obstruction (SBO) and
98 patients with hospital stays =21 days). Using the survey question, “Did you feel ready for
discharge?” (RFD), 2 groups were constructed, those RFD and those with lesser degrees of
readiness (LRFD - less ready for discharge) using topbox methodology. Outcomes, readmission
rates, and satisfaction were compared between those RFD and those LRFD.

Results—Three hundred and eighteen patients met the inclusion criteria; 45% were female and
94% were Caucasian. Median age was 62.3 years (interquartile range [IQR] 52.5-70.8 years).
Median length of stay was 10 days (IQR 6.0-24.0 days) and 69.2% were admitted with SBO. The
30-day readmission rate was 14.3%; and 55% indicated they were RFD. Those RFD and LRFD
had similar demographics, comorbidity scores, and rates of surgery. Those RFD had higher overall
hospital satisfaction (87.3% RFD vs. 62.4% LRFD, p<0.001), higher physician communication
scores (median 3.0 RFD vs 2.0 LRFD, p<0.001), and higher nursing communication scores
(median 3.0 RFD vs. 2.0 LRFD, p<0.001). Readmission rates were similar between the groups
(11.4% RFD vs 18.2% LRFD; p=0.09).

Correspondence address: Emily R. Winslow, Assistant Professor of Surgery, Department of Surgery, University of Wisconsin
School of Medicine and Public Health, K4/746, 600 Highland Avenue, BX7375, Clinical Science Center, Madison, W1 53792, Phone:
(608) 262-2025, Fax: (608) 252-0913, winslow@surgery.wisc.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Disclosure Information: Nothing to disclose.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schmocker et al.

Page 2

Conclusions—Readiness for discharge appears to be a clinically useful patient-reported metric,
as those RFD have higher satisfaction with the hospital and physicians. Prospective investigation
into variables affecting patient satisfaction in those LRFD is needed.

Introduction

Methods

During the last decade, many aspects of clinical care and medical research have been
impacted by the focus on patient-centered care. This concept was given prominence in 2001
with the publication of Crossing the Quality Chasm by the Institute of Medicine.! Therein,
they defined 1 of the 6 priority areas for collective action as the provision of patient-centered
care, which is customized according to the patient's needs and values. As a consequence,
there was rapid expansion in the field of patient-reported outcomes (PRO).2 Patient-reported
outcomes are defined as the report of the status of a patient's health that comes directly from
the patient.3 Because the impact of medical care can best be assessed by those who actually
experience it, the appropriate use of PRO is central to the transformation of healthcare into a
more patient-centered enterprise.*

Concurrent with the emphasis on the delivery of patient-centered health care, regulations
requiring the use of a variety of healthcare quality metrics have been rapidly increasing and
impacting healthcare delivery.>’ The Affordable Care Act's establishment of the Hospital
Readmissions Reduction Program is one such regulatory program, which is having profound
effects on the clinical care delivered in hospital settings. Another critical regulation having
significant impact is the institution of Hospital VValue-Based Purchasing, which links
Medicare and Medicaid reimbursement to patient satisfaction, as measured by the Hospital
Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey.82

One relatively understudied area at present is the relationship between patient-reported
outcomes and quality metrics. The aim of this study was therefore to determine the
relationship between a previously studied patient-reported outcome (readiness for discharge)
and 2 quality metrics (readmission rates and patient satisfaction).

Patient Sample

An existing database of patients with complete patient satisfaction data was used for this
study. This database was constructed from hospital records and included only patients who
returned satisfaction surveys over the defined interval. This dataset of 318 patients was
comprised of 2 distinct subgroups and had been collected for earlier studies. It included
patients admitted for small bowel obstruction (SBO) (n=220 or 69.2% of the total sample)
and patients with hospital stays longer than 21 days (n=98 or 30.8% of the total sample). All
patients with a diagnosis of SBO were included. The most recent 100 patients (98 of whom
were included in this sample) with hospital stays =21 days (from a larger group of 278
patients) who had detailed clinical data extracted for a earlier study were included. This
resulted in a patient population that was diverse and included both medical and surgical
patients. In addition, there was variety in the acuity of the hospital course, including both
routine and complex admissions, as well as emergent and elective admissions. All patients
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had completed both the Hospital Consumer Assessment of Healthcare Providers and
Systems (HCAHPS) and the institutional Press Ganey (PG) surveys between 2009 and 2012.
For the overall group (n= 318) patient accrual by year was as follows: 5% (n=15) in 2009,
8% (n=27) in 2010, 46% (n=147) in 2011, and 41% (n=129) in 2012. For each subgroup
patient accrual by year followed a similar pattern. For the SBO group, accrual by year was
5% (n=12) in 2009, 9% (n=19) in 2010, 43% (n=95) in 2011, and 43% (n=94) in 2012. For
patients with hospital stays longer than 21 days group, the accrual was 3% (n=3) in 2009,
8% (n=8) in 2010, 53% (n=52) in 2011, and 36% (n=35) in 2012. Those who completed
only one of these surveys were not included in our sample. Standard HCAHPS exclusions
applied (e.g. those who were aged younger than 18 years, psychiatric or rehabilitation
admissions, discharge to nursing facilities, admitted as observation status, those already
surveyed within previous 90 days). At our facility, > 85% of patients are eligible to be
surveyed and all of those eligible are sent surveys through a third party vendor. All patients
from the database were included, with the exception of 2 patients who had missing data for
the central variable — readiness for discharge. Patients had previously undergone detailed
retrospective chart reviews. Variables collected included demographic (e.g. age, gender),
clinical (e.g. comorbidities, admitting diagnosis), and structural data related to inpatient
hospital admission (e.g. admitting service, route of admission). Primary diagnosis was
determined by clinical chart review, including review of admitting notes, daily notes,
discharge summaries, imaging studies, and relevant laboratory studies. Billing records were
not used for this study. The distance that patients traveled from home to the hospital facility
was calculated using the patient's home address and standard mapping programs.
Comorbidities were defined by the standard definitions within the Charlson comorbidity
index scoring system.10

Surveys were distributed as part of the processes for standard care by the institution's chosen
vendor (Press Ganey). Surveys were mailed between 48 hours and 6 weeks after discharge,
the standard HCAHPS recommended time frame. Meanz SD time in our sample between
discharge and a resulted survey was 37+ 12.1 days Because the date that surveys are sent
was not available and the resulted date included all aspects of records submission to the
vendor (which is only done on a weekly basis and includes processing time), this is only an
estimate of the true time period for survey completion by patients. Institutional Review
Board (IRB) approval was obtained prior to study inception.

A question from the institutional Press Ganey survey was used to determine readiness for
discharge: “Did you feel ready for discharge?” This question had 5 possible responses: very
poor, poor, fair, good, and very good (Figure 1). Those who responded with the highest
response (very good) were deemed “ready for discharge” (RFD). Patients with all other
responses were combined and deemed “less ready for discharge” (LRFD). This
categorization was chosen for a number of reasons. First, the psychometric properties of the
survey as designed by Press Ganey allowed for either a mean score or a topbox methodology
to analyze results on the institutional level.11 The topbox methodology to categorize patients
dichotomously was chosen for a number of reasons. Foremost was the principle that survey
respondents who respond with the highest response have been shown to be distinct from
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those who choose all other responses in a variety of settings (e.g. automobile and airline
industries, business settings, entertainment parks).12-13 Second, the CAHPS consortium has
created a standard practice of using the topbox response as the response to which all other
responses are compared.® Third, to further validate the topbox methodological approach, we
also examined RFD as a continuous variable (as opposed to the dichotomous topbox
methodology just described.) When correlation analysis was used to compare RFD as a
continuous variable to physician communication and hospital satisfaction, similar results
were obtained (see Results section). For these reasons, the results are reported here using the
most recognizable and standard format of topbox response.® /14

The HCAHPS survey was used to abstract the satisfaction data relevant to the study
question. Specifically, satisfaction with physician communication was determined using the
following HCAHPS questions: “During this hospital stay, how often did doctors treat you
with courtesy and respect?”, “During this hospital stay, how often did doctors listen
carefully to you?”, “During this hospital stay, how often did doctors explain things in a way
you could understand?” All of these questions had the following possible responses: never,
sometimes, usually, and always. These were analyzed by assigning each response a score
from 1-4 (1 = never, 4 = always). A physician communication composite was then
constructed from the responses to the 3 questions, with the composite score being the
number of topbox responses for the 3 questions with the maximum score being 3 (or topbox
response to all of the questions). This dichotomized variable (topbox or not topbox) was the
primary communication composite domain. Additionally, to demonstrate the consistency of
this approach, the physician communication composite was also examined as a continuous
variable and calculated by determining the mean response (1-4), with the highest possible
score being 4 (a response of 4 to all 3 questions). Hospital satisfaction was determined using
the summary HCAHPS question: “Using any number from 0 to 10, where 0 is the worst
hospital possible and 10 is the best hospital possible, what number would you use to rate this
hospital during your stay?” Responses 9 and 10 were considered “topbox”, according to
HCAHPS standard prescription.1®

In addition, we evaluated differences in the discharge process between the groups using the
questions: “During this hospital stay, did doctors, nurses or other hospital staff talk with you
about whether you would have the help you needed when you left the hospital?” and
“During this hospital stay, did you get information in writing about what symptoms or health
problems to look out for after you left the hospital?” Finally, we calculated a nursing
communication composite using the method described here. The included questions were:
“During this hospital stay, how often did nurses treat you with courtesy and respect?”,
“During this hospital stay, how often did nurses listen carefully to you?”, and “During this
hospital stay, how often did nurses explain things in a way you could understand?”

All patients received care at a single tertiary care academic medical center. The discharge

process involved a standardized workflow created and implemented by patient providers, a
case manager, pharmacy, nursing, and therapy services. A written individualized summary
was presented to patients at discharge, which included education for self-care, medications,
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future appointments, necessary therapies and equipment. In addition, a pharmacist
performed medication teaching, including reasons for each new medication or changes to
previous medications. Any drain or wound care education was performed primarily by
nursing staff. This process was performed according to standard hospital policies and was
without significant change over the study period.

Post Discharge Utilization

The 30-day readmission rate was determined from retrospective chart review and was
defined as readmission to any hospital within 30 days of discharge. Inpatient and outpatient
notes were reviewed in detail, and admission to outside hospitals was abstracted if noted in
the medical record. Patients were not directly contacted, due to limitations imposed by
human studies approval. HCAHPS satisfaction scores for overall hospital rating and the
physician communication domain were the primary outcomes, and these were examined as a
function of readiness for discharge. Secondary outcomes were communication with nurses,
number of post-discharge clinic visits, number of emergency department (ED) visits, and
number of readmissions. Hospital contacts were calculated by using the total of the number
of ED visits, readmissions, and clinic visits. Urgent contacts were defined as unplanned
readmissions and ED visits. Clinic visits to any provider for any reason were tabulated, as it
was difficult to accurately discern planned follow-up visits from urgent visits to evaluate
new symptoms.

Statistical Analysis

Results

Statistical analysis was performed using the chi-square test, Student's T-test, and Mann-
Whitney U test as applicable using SPSS statistical software version 21.0, released 2012,
IBM Corp). Additionally, correlations between the various measures were calculated using
Spearman's rank correlation (rs) analyses.

The analysis sample consisted of a total of 318 patients. Of these, 45% were female and
94% were Caucasian. Median age was 62.3 years (interquartile range 52.5 to 70.8), and
median body mass index (BMI) was 26.9 kg/m? (interquartile range 23.2 to 31.0 kg/m?).
median length of stay (LOS) was 10.0 days (interquartile range 6.0 to 24.0 days), and 62.6%
of patients had an operative procedure during their admission. Primary admission diagnoses
included gastrointestinal diagnoses (48.4%), hematologic diagnoses (10.0%), injury-related
admissions (6.3%), and other assorted diagnoses (11.9%) (consisting largely of urologic or
gynecologic malignancies). The remaining 23.4% of patients were admitted for various
other primary conditions (including pulmonary, cardiac, and neurologic conditions.) The
overall 30-day readmission rate was 14.5%.

To examine the relationship between the predictor variable, readiness for discharge, and the
primary outcomes, a correlation analysis was first performed. A significant correlation
between readiness for discharge (as a continuous variable) and the physician communication
composite domain was found (rs= 0.309; p < 0.001; Figure 2A). This was true with either
method of calculating the physician communication composite. In addition, the 2 methods
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for calculating the physician communication composite had a very strong correlation with
one another (rs = 0.997; p < 0.001). When comparing readiness for discharge as a
continuous variable to the overall hospital rating, there was a significant correlation as well
(rs = 0.361; p < 0.001; Figure 2B). These strong correlations between readiness for discharge
and satisfaction held true in both subgroups — those admitted for SBO and those with
prolonged hospital stays. (We also conducted a sensitivity analysis by comparing those who
responded to the readiness for discharge question with the topbox response (i.e. “very
good™)) to those who responded with the next best response (i.e. “good”). We found no
change in our results with a continued significant difference between groups for all outcome
variables (physician communication, nursing communication, hospital satisfaction, and
information giving about care after discharge) (Supplemental Table 1, available online).
Given these results, patients were classified as RFD using the dichotomized topbox method.

To further examine the relationship between readiness for discharge and satisfaction,
patients were grouped into RFD and those with lesser degrees of readiness for discharge
(LRFD). More than half (n=175 [55%]) of patients indicated they were RFD (Figure 1).
Those RFD were then compared with those LRFD with respect to basic demographic and
clinical variables (Table 1). There were no significant differences in terms of age, gender,
race, BMI or comorbidities. A similar fraction had operative procedures during the
admission (61.7% RFD vs 63.6% LRFD). The distance traveled to the hospital from home
was similar between groups (Table 1). Those patients LRFD had longer hospital stays
(median 14.0 days LRFD vs 8.0 days RFD, p=0.003) than those patients RFD.

When patients RFD were compared to those LRFD, significant differences in satisfaction
were seen (Table 2). Most importantly, patients RFD had significantly higher satisfaction
scores for the physician communication composite (median 3.0 RFD vs 2.0 LRFD, p<0.001)
and the nursing communication composite (median 3.0 RFD vs. 2.0 LRFD, p<0.001).
Calculating the physician composite using the alternate method of average response for the
questions also demonstrated a similar result (p<0.001; data not shown). Those who reported
feeling RFD also had significantly higher overall satisfaction with the hospital (87.3% RFD
vs. 62.4% LRFD, p<0.001). Finally, both HCAHPS questions related to discharge
preparation (i.e. post-discharge hospital needs and written instructions) were similarly
strongly related to readiness for discharge (Table 2).

When these same outcome measures as a function of readiness for discharge were examined
in the subgroup of patients admitted with SBO, significant differences persisted for all
outcome variables (Supplemental Table 2, available online). When examined in the
subgroup of those with prolonged hospital stays, similar patterns were seen (Supplemental
Table 3, available online), but not all reached statistical significance, likely due to the
smaller sample size in this subgroup.

The 3 separate questions regarding physician communication that comprise the composite
score were also examined individually for the entire cohort. Each showed a similar and
significant relationship to readiness for discharge (Table 3).
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With respect to readmission, patients who felt less ready for discharge had a nonsignificant
trend toward higher rates of readmission when compared to those who were RFD (18.2%
LRFD vs 11.4% RFD; p=0.09; Table 4). Similarly, there was a nonsignificant result towards
an increased number of urgent post-discharge visits in patients who felt less ready for
discharge (22.3% LRFD vs 15.4% RFD, p=0.11; Table 4). There were no differences
between groups in the percentage of patients undergoing ED evaluations, total number of
clinic visits, or total number of encounters (Table 4). When those patients admitted for
prolonged hospital stays and for SBO were examined as subgroups, similar patterns can be
seen in post-discharge use (Supplemental Tables 4 and 5, available online). Not surprisingly,
those admitted for prolonged stays, had higher rates of readmission and number of urgent
visits when compared to those in the SBO group.

Because this sample was diverse and included distinct subgroups, several secondary
analyses of the primary outcomes were also performed (Table 5). When only patients
admitted for bowel obstruction were considered, those RFD had significantly higher scores
for physician communication (median 3.0 RFD vs. 2.0 LRFD; p<0.001) and hospital
satisfaction (84.2% RFD vs. 61.5% LRFD; p<0.001). Similar findings were seen among the
smaller subgroup of those admitted with prolonged LOS. When patients were examined as a
function of admitting service (medical vs. surgical service), RFD again was significantly
associated with higher physician communication scores and better overall satisfaction with
the hospital in both subgroups.

Finally, correlation analyses between length of hospital stay and satisfaction were performed
in the overall sample (Figure 3A and 3B). There was no evidence of correlation between
LOS and overall score for satisfaction with the hospital, but there was a very weak (rs=
-0.117) negative correlation between LOS and physician communication. Similar patterns
persisted for both the patient subgroups examined. For those with SBO as an admitting
diagnosis, LOS was not significantly correlated with either the overall hospital rating (r
=0.131, p=0.07) or physician communication scores (rs=0.025, p=.72). For those with
prolonged hospital stays, LOS has a weak negative correlation with physician
communication scores (rg =—0.252, p=0.014) and no correlation with overall hospital score
(rs =—0.152, p=0.145).

To further evaluate the potential confounding effect of LOS in this study, the subgroup of
patients admitted for SBO was examined. Among these 220 patients, there was no difference
in median LOS between those RFD and LRFD (7.0 RFD vs. 7.0 LRFD; p=0.78), but the
differences in scores for physician communication persisted and remained highly significant
(Table 5). Similarly, when only patients admitted to the medical service were considered,
there was no difference in median LOS between those RFD and LRFD and satisfaction
scores remained significantly different between groups.

Discussion

The major finding in this study is the association of PRO with an important quality metric.
Specifically, we demonstrate a strong and significant association between patient-reported
readiness for discharge and patient satisfaction. This association holds for satisfaction across
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multiple domains, namely physician communication, nursing communication, and overall
hospital experience. This is a novel finding that, to our knowledge, has not been previously
investigated, but is consistent with a previous report demonstrating an association between
global patient satisfaction and patient satisfaction with discharge planning as measured by
HCAHPS surveys.16

Underlying Mechanism of Associations

Although intriguing, the directionality and mechanism of the relationship between patient-
reported readiness for discharge and patient satisfaction have not been elucidated by this
study. The most basic explanation is that a patient's satisfaction might be directly and
negatively impacted by being discharged from the hospital before the patient felt ready.
Although patients might meet specific discharge criteria and no longer require inpatient care,
they still might believe they are prepared to continue their convalescence outside the
hospital. This type of situation is one for which PRO might be ideal, as its use would add a
new dimension to the typical clinical data used to direct discharge teaching and processes.
An alternative mechanism is that these variables might be related by way of a third variable,
such as discharge teaching. In this scenario, effective discharge teaching might lead to a
patient's feeling ready for discharge and to higher levels of satisfaction. This latter postulate
is supported by earlier findings suggesting that patient satisfaction scores capture effective
patient and provider communications.216 However, even if the relationship between
readiness for discharge and satisfaction is not causal or direct, that does not imply that it is
not useful. In fact, because a third variable, such as effective discharge teaching, would be
best assessed by patients, use of a PRO would still be required and might be best represented
by a more readily reported surrogate, such as readiness for discharge.

The relationship between readiness for discharge and readmission has been previously
studied with mixed findings.17-1% Weiss and colleagues'® examined both patient-reported
and nurse-perceived readiness for discharge using a novel Readiness for Hospital Discharge
Scale. Using this tool, they demonstrated that a standardized nursing assessment of a
patient's readiness for discharge is highly predictive of readmission risk, but their findings
have been conflicting.17:19 In one study patient report of readiness for discharge was
predictive of readmission risk (2007)19, and in a later study (2010), it was not.1” Our
findings demonstrated at most a relatively weak association of patient-reported readiness for
discharge with readmission and post-discharge use. Taken together, these data suggest that a
weak association between the two might exist, raising the possibility of a mediating variable.
Examining our data, it is possible that readiness for discharge is only related to readmission
in so much as it is predictive of patient satisfaction. Patients who felt most ready for
discharge might be highly satisfied as a result, making them less likely to return to the
hospital within 30 days. Patient satisfaction and readmission have previously been shown to
be negatively and significantly correlated.16 Conversely, the causal relationship might be
either in the opposite direction or bidirectional. Stated differently, could low levels of
patient-reported readiness for discharge actually be leading to readmission? Patients who felt
ill prepared for discharge might be returning to the hospital for readmission as a result of
believing that they were not ready to leave initially. The intricate relationships here are
avenues ripe for future research.
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Although this study examines a large cohort of patients from a variety of clinical care
settings, there are a number of limitations to consider. First, this is a single center study
performed in a demographically homogeneous group of patients. To better understand the
relationship between readiness for discharge and satisfaction, examination of these variables
at other centers would be helpful. Because the HCAHPS survey does not have a question
related to readiness for discharge, this question is not readily examinable on a national level,
and will require institutions with data related to discharge readiness to examine their own
data. A second limitation is that some of the survey data used here might have been
completed by the patient in retrospect. Because the standard HCAHPS survey process is to
send surveys anytime from 48 hours up to 6 weeks after dischargell, a patient might not
complete the survey until after a readmission has occurred. This type of situation raises the
concern for recall bias. Patients with intervening significant clinical events who complete
their surveys in a more delayed fashion might base their responses on more than the initial
hospital stay. This is an inherent limitation of any study using HCAHPS data. However,
previous data have shown that a more delayed survey return has only minimal effect on the
overall outcomes examined.2? This suggests that the effect of recall bias in a study such as
ours is likely to be small, but this remains a limitation of our study. Completion of a PRO
related to RFD at the time of discharge would be most helpful to our ability to understand
the relationship of these components. In addition, although the potential effect of
nonresponse bias should be considered for any survey results, this issue has been well
studied for the HCAHPS survey and nonresponse weighting is not recommended?°. A third
potential limitation is that the extent to which other clinical events influenced our findings is
unknown. Because this study includes both medical and surgical patients, it would be
difficult to classify hospital complications similarly in those subsets. Also, the association of
RFD and satisfaction remained significant in the subset of patients with hospital stays longer
than 3 weeks (a surrogate for complicated hospital stays), suggesting that our findings are
not merely the result of a difference in clinical outcomes. Fourth, as with any study
examining readmission, accurately measuring readmission to all facilities is challenging.
Depending on the patient population examined, readmission to nonindex hospitals ranges
from 22% to 47% of total readmissions.?1-23 Qur readmission rate in both groups is
therefore likely to be underestimated. In a large surgical patient population at our facility
where all readmissions were captured by primary patient contact, the total readmission rate
was 10.2% 24 compared to 14.5% seen in this study. However, because patients who were
least satisfied with their initial hospital stay might be more likely to seek care at another
hospital if readmission is required, this effect might be different between those RFD and
LRFD and remains a limitation of our conclusions relative to readmission.

Although those RFD and LRFD overall were quite similar, the LRFD group had a
significantly longer LOS compared with the group that was RFD. The relationship between
hospital LOS and satisfaction has been previously examined and has shown inconsistent
results.25-31 We have examined this relationship in our patient population and found no
correlation between increasing LOS and decreasing satisfaction with the hospital. We did
find a very small but significant correlation between longer LOS and decreasing satisfaction
with physician communication. Because of both the very low correlation value and the fact
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that satisfaction differences remained highly significant in subgroups without a difference in
LOS, the impact of the difference in LOS between those RFD and those LRFD is likely to
have been minimal.

Future Directions

Summary

In practice, assessment of a patient's readiness for discharge in real time will likely help to
improve patient satisfaction and better inform the discharge planning process. This could be
easily and serially assessed on each hospital day and used to identify those patients in need
of potential educational, social, or medical intervention. At our institution we have recently
instituted a new discharge approach, that includes daily updates from the care team to the
patient about the current plan for discharge day and time. Our data provide support for this
approach, by demonstrating that readiness for discharge is associated with increased patient
satisfaction. Our new process does not currently incorporate use of PRO, but this might well
be an excellent metric to reexamine after the implementation of this discharge approach to
determine its effect on patient-reported readiness for discharge.

In summary, this study has identified a strong and positive relationship between PRO,
namely readiness for discharge, and an important quality metric, specifically patient
satisfaction with hospital care. This is a novel finding and one in need of further study to
understand how best to incorporate a patient's assessment of discharge readiness into the
structural processes of transitions in care.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 2.

Correlation between readiness for discharge and satisfaction measures for total group. (A)
Plot of the total patient population; since many of the points overlapped secondary to the
same responses to both questions, a very small random number was added or subtracted to
the response to improve the visual depiction of the data. The values y-axis represents the
actual patient response to the readiness for discharge question. The value on the x-axis
represents the number of topbox responses to the physician communication composite
questions. (B) Plot of the total patient population; since many of the points overlapped
secondary to the same responses to both questions, a very small random number was added
or subtracted to the response to improve the visual depiction of the data. The values y-axis
represents the actual patient response to the readiness for discharge question. The value on
the x-axis represents the response to the overall hospital rating question.

J Am Coll Surg. Author manuscript; available in PMC 2016 December 01.

10



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Schmocker et al.

Physician Communication Composite

Page 16
Correlation Between Physician Communication
Composite and Length of Stay ¢ =0.117
- seeee e e . . . . p=0044
0 10 20 30 40 50 60 70 80 90 100 110 120
Length of Stay (days)

J Am Coll Surg. Author manuscript; available in PMC 2016 December 01.




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Schmocker et al.

10

Overall Hospital Rating

Page 17

Correlation Between Overall Hospital Rating and Length of Stay

r,=0.005
p=0.926

0 10 20 30 40 50 60 70 80 90 100 110 120

Length of Stay (days)

Figure 3.
(A) Correlations of patient length of stay and physician communication scores. Plot of the

total patient population; many of the points overlap secondary to the same responses to both
questions. The value on the y-axis represents the number of topbox responses to the
physician communication composite questions. The values x-axis represents length of stay
in days. (B) Correlations of patient length of stay and overall hospital satisfaction scores.
Plot of the total patient population; some of the points overlap secondary to the same
responses to both questions. The value on the y-axis represents the response to the overall
hospital rating question. The values x-axis represents length of stay in days.
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Table 1

Characteristics of Patients by Readiness for Discharge

Characteristic Ready for discharge (n=175) | Less ready for discharge (n=143) | p Value
Age, y median, (IQR) 64.2 (54.4-71.0) 60.6 (51.0-70.4) 0.26
Female, n (%) 83 (47.4) 60 (42.0) 0.37
Caucasian, n (%) 165 (94.2) 133(93.0) 0.64
Distance from hospital, median miles (IQR) 56.3 (11.6-82.3) 54.3 (23.0-104.0) 0.33
BMI, kg/m2, median (IQR) 27.4 (23.4-31.4) 26.6 (23.0-30.4) 0.15
Charlson Comorbidity Index, median (IQR) 2.0 (0.0-2.0) 1.0 (0.0-3.0) 0.71
Length of stay, d, median (IQR) 8.0 (5.0-20.0) 14.0 (6.0-29.0) 0.003
Surgery during admission, n (%) 108 (61.7) 91 (63.6) 0.73

Diagnosis, n (%) 0.10
Gastrointestinal 91 (52.0) 63 (44.1)

Urologic/gynecologic malignancies 22 (12.6) 16 (11.2)
Hematologic 22 (12.6) 10 (7.0)
Injury related 9(5.1) 11 (7.6)
Infectious 4(2.3) 12 (8.4)
Neurologic 4(2.3) 7(4.9)

Other 23 (13.1) 24 (16.7)

IQR, interquartile range
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Table 2

Comparison of Quality Metrics as a Function of Readiness for Discharge

Variable Ready for Less ready for p Value
discharge (n=175) discharge (n=143)

Composite score for physician communication n, median (IQR) of topbox 3.0 (2.0-3.0) 2.0 (1.0-3.0) <0.001
responses*
Composite score for nursing communication (median no., IQR of topbox 3.0 (2.0-3.0) 2.0 (1.0-3.0) <0.001
responses)*
Overall satisfaction with hospital, n (%) topbox of question respondents 138/159 (87.3) 83/133 (62.4) <0.001
During this hospital stay, did doctors, nurses or other hospital staff talk with you 135/142 (95.1) 87/104 (83.7) 0.003
about whether you would have the help you needed when you left the hospital? n
(%) topbox of composite questions respondents
During this hospital stay, did you get information in writing about what symptoms 134/139 (96.4) 88/104 (84.6) 0.001

or health problems to look out for after you left the hospital? n (%) topbox of
composite questions respondents

IQR, interquartile range.

*
Composite communication score represents the mean number of topbox responses for the questions. The maximum score is 3 (topbox response to

all three questions).
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Comparison of Responses for Individual Physician Communication Questions by Readiness for Discharge

Table 3

Variable Ready for discharge (n=175) | Less ready for discharge (n=143) | p Value
n/n % n/n %

Treat you with courtesy and respect? 152/163 (93.3) 95/134 (70.9) <0.001

Listen carefully to you? 140/163 (85.9) 74/132 (56.1) <0.001

Explain things in a way you could understand? 130/163 (79.8) 70/132 (53.0) <0.001

Answers to all 3 questions are used to create the physician communication composite.
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Table 4

Post-Discharge Utilization Comparison

Variable Ready for discharge (n=175) | Less ready for discharge (n=143) | p Value
Readmission, n (%) 20 (11.4) 26 (18.2) 0.09
Emergency department visit, n (%) 8 (4.6) 12 (8.4) 0.16
Clinic visits, median (IQR) 1.0 (1.0-3.0) 1.0 (0.0-2.0) 0.55
Urgent visits, n (%) 27 (15.4) 32 (22.3) 0.11
Total encounters, median (IQR)* 20(1.0-30) 20(1.0-30) 0.91

IQR, interquartile range.

*
Total encounters = number of readmisisons + number of emergency department visits + number of clinic visits.

J Am Coll Surg. Author manuscript; available in PMC 2016 December 01.

Page 21



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Schmocker et al. Page 22
Table 5
Analysis of Satisfaction and Length of Stay by Diagnostic Group and by Admitting Service
Variable Ready for discharge | Less ready for discharge | p Value
Admitted for bowel obstruction
n 133 87
Composite score for physician communication, n, median, (IQR) 3.0 (2.0-3.0) 2.0 (1.0-3.0) <0.001
Overall satisfaction with hospital n (%) topbox of question respondents 101/120 (84.2) 48/78 (61.5) <0.001
Length of stay, d (median, IQR) 7.0 (4.0-11.0) 7.0 (4.5-10.5) 0.78
Prolonged length of stay
n 42 56
Composite score for physician communication, n, median, (IQR) 3.0 (2.0-3.0) 2.0 (1.0-3.0) 0.12
Overall satisfaction with hospital n (%) topbox of question respondents 37/39 (94.9) 35/55 (63.6) 0.001
Length of stay, d, median (IQR) 26.0 (23.0-33.3) 33.0 (26.3-44.5) 0.003
Admitted to surgical service
n 129 94
Composite score for physician communication, n, median, (IQR) 3.0 (3.0-3.0) 2.0(1.0-3.0) <0.001
Overall satisfaction with hospital n (%) topbox 102/116 (87.9) 60/90 (66.7) <0.001
Length of stay, d, median (IQR) 8.0 (5.0-13.5) 11.0 (6.0-28.3) 0.001
Admitted to medical service
n 46 49
Composite score for physician communication, n, median, IQR) 3.0 (2.0-3.0) 2.0 (0.8-3.0) 0.01
Overall satisfaction with hospital n (%) topbox 36/43 (83.7) 23/43 (53.5) 0.003
Length of stay, d, median (IQR) 22.0 (6.0-28.0) 22.0 (5.0-30.5) 0.85

IQR, interquartile range.

[C.E. Please query author about last row, 25.0 (24.0) because it seems to be inconsistent with other median (IQR) entries.]
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