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BACKGROUND: Real-time feedback about patients’ per-
ceptions of the quality of the care they are receiving could
provide physicians the opportunity to address concerns
and improve these perceptions as they occur, but physi-
cians rarely if ever receive feedback from patients in real
time.

OBJECTIVE: To evaluate if real-time patient feedback to
physicians improves patient experience.

DESIGN: Prospective, randomized, quality-improvement
initiative.

SETTING: University-affiliated, public safety net hospital.

PARTICIPANTS: Patients and hospitalist physicians on
general internal medicine units.

INTERVENTION: Real-time daily patient feedback to pro-
viders along with provider coaching and revisits of patients
not reporting optimal satisfaction with their care.

MEASUREMENTS: Patient experience scores on 3
provider-specific questions from daily surveys on all

patients and Hospital Consumer Assessment of Healthcare

Providers and Systems (HCAHPS) scores and percentiles

on randomly selected patients.

RESULTS: Changes in HCAHPS percentile ranks were sub-

stantial (communication from doctors: 60th percentile ver-

sus 39th, courtesy and respect of doctors: 88th percentile

versus 23rd, doctors listening carefully to patients: 95th per-

centile versus 57th, and overall hospital rating: 87th percen-

tile versus 6th (P 5 0.02 for overall differences in

percentiles), but we found no statistically significant differ-

ence in the top box proportions for the daily surveys or the

HCAHPS survey. The median [interquartile range] top box

score for the overall hospital rating question on the

HCAHPS survey was higher in the intervention group than in

the control group (10 [9, 10] vs 9 [8, 10], P 5 0.04).

CONCLUSIONS: Real-time feedback, followed by coaching

and patient revisits, seem to improve patient experience.
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In 2010, the Centers for Medicare and Medicaid Serv-
ices implemented value-based purchasing, a payment
model that incentivizes hospitals for reaching certain
quality and patient experience thresholds and penal-
izes those that do not, in part on the basis of patient
satisfaction scores.1 Although low patient satisfaction
scores will adversely affect institutions financially,
they also reflect patients’ perceptions of their care.
Some studies suggest that hospitals with higher patient
satisfaction scores score higher overall on clinical care
processes such as core measures compliance, readmis-
sion rates, lower mortality rates, and other quality-of-
care metrics.2–11

The Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS) survey assesses
patients’ experience following their hospital stay.1 The

percent of top box scores (ie, response of “always” on
a four point scale, or scores of 9 or 10 on a 10-point
scale) are utilized to compare hospitals and determine
the reimbursement or penalty a hospital will receive.
Although these scores are available to the public on
the Hospital Compare website,12 physicians may not
know how their hospital is ranked or how they are
individually perceived by their patients. Additionally,
these surveys are typically conducted 48 hours to 6
weeks after patients are discharged, and the results
are distributed back to the hospitals well after the
time that care was provided, thereby offering pro-
viders no chance of improving patient satisfaction dur-
ing a given hospital stay.

Institutions across the country are trying to improve
their HCAHPS scores, but there is limited research
identifying specific measures providers can implement.
Some studies have suggested that utilizing etiquette-
based communication and sitting at the bedside13,14

may help improve patient experience with their pro-
viders, and more recently, it has been suggested that
providing real-time deidentified patient experience sur-
vey results with education and a rewards/incentive
system to residents may help as well.15

Surveys conducted during a patient’s hospitalization
can offer real-time actionable feedback to providers.
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We performed a quality-improvement project that was
designed to determine if real-time feedback to hospi-
talist physicians, followed by coaching, and revisits to
the patients’ bedside could improve the results
recorded on provider-specific patient surveys and/or
patients’ HCAHPS scores or percentile rankings.

METHODS
Design

This was a prospective, randomized quality-
improvement initiative that was approved by the Col-
orado Multiple Institutional Review Board and con-
ducted at Denver Health, a 525-bed university-
affiliated public safety net hospital. The initiative was
conducted on both teaching and nonteaching general
internal medicine services, which typically have a
daily census of between 10 and 15 patients. No proto-
col changes occurred during the study.

Participants

Participants included all English- or Spanish-speaking
patients who were hospitalized on a general internal
medicine service, had been admitted within the 2 days
prior to enrollment, and had a hospitalist as their
attending physician. Patients were excluded if they
were enrolled in the study during a previous hospitali-
zation, refused to participate, lacked capacity to partic-
ipate, had hearing or speech impediments precluding
regular conversation, were prisoners, if their clinical
condition precluded participation, or their attending
was an investigator in the project.

Intervention

Participants were prescreened by investigators by
reviewing team sign-outs to determine if patients had
any exclusion criteria. Investigators attempted to sur-
vey each patient who met inclusion criteria on a daily
basis between 9:00 AM and 11:00 AM. An investigator
administered the survey to each patient verbally using
scripted language. Patients were asked to rate how
well their doctors were listening to them, explaining
what they wanted to know, and whether the doctors
were being friendly and helpful, all questions taken
from a survey that was available on the US Depart-
ment of Health and Human Services website (to be
referred to as here forward “daily survey”).16 We con-
verted the original 5-point Likert scale used in this
survey to a 4-point scale by removing the option of
“ok,” leaving participants the options of “poor,”
“fair,” “good,” or “great.” Patients were also asked
to provide any personalized feedback they had, and
these comments were recorded in writing by the
investigator.

After being surveyed on day 1, patients were
randomized to an intervention or control group using
an automated randomization module in Research
Electronic Data Capture (REDCap).17 Patients in both
groups who did not provide answers to all 3 questions

that qualified as being top box (ie, “great”) were
resurveyed on a daily basis until their responses were
all top box or they were discharged, met exclusion cri-
teria, or had been surveyed for a total of 4 consecu-
tive days. In the pilot phase of this study, we found
that if patients reported all top box scores on the ini-
tial survey their responses typically did not change
over time, and the patients became frustrated if asked
the same questions again when the patient felt there
was not room for improvement. Accordingly, we
elected to stop surveying patients when all top box
responses were reported.

The attending hospitalist caring for each patient in
the intervention group was given feedback about their
patients’ survey results (both their scores and any spe-
cific comments) on a daily basis. Feedback was pro-
vided in person by 1 of the investigators. The
hospitalist also received an automatically generated
electronic mail message with the survey results at
11:00 AM on each study day. After informing the hos-
pitalists of the patients’ scores, the investigator pro-
vided a brief education session that included
discussing Denver Health’s most recent HCAHPS
scores, value-based purchasing, and the financial con-
sequences of poor patient satisfaction scores. The
investigator then coached the hospitalist on etiquette-
based communication,18,19 suggested that they sit
down when communicating with their patients,19,20

and then asked the hospitalist to revisit each patient
to discuss how the team could improve in any of the
3 areas where the patient did not give a top box
score. These educational sessions were conducted in
person and lasted a maximum of 5 minutes. An inves-
tigator followed up with each hospitalist the following
day to determine whether the revisit occurred. Hospi-
talists caring for patients who were randomized to the
control group were not given real-time feedback or
coaching and were not asked to revisit patients.

A random sample of patients surveyed for this initi-
ative also received HCAHPS surveys 48 hours to 6
weeks following their hospital discharge, according to
the standard methodology used to acquire HCAHPS
data,21 by an outside vendor contracted by Denver
Health. Our vendor conducted these surveys via tele-
phone in English or Spanish.

Outcomes

The primary outcome was the proportion of patients
in each group who reported top box scores on the
daily surveys. Secondary outcomes included the per-
cent change for the scores recorded for 3 provider-
specific questions from the daily survey, the median
top box HCAHPS scores for the 3 provider related
questions and overall hospital rating, and the
HCAHPS percentiles of top box scores for these
questions.
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Sample Size

The sample size for this intervention assumed that the
proportion of patients whose treating physicians did
not receive real-time feedback who rated their pro-
viders as top box would be 75%, and that the effect
of providing real-time feedback would increase this
proportion to 85% on the daily surveys. To have
80% power with a type 1 error of 0.05, we estimated
a need to enroll 430 patients, 215 in each group.

Statistics

Data were collected and managed using a secure, Web-
based electronic data capture tool hosted at Denver
Health (REDCap), which is designed to support data
collection for research studies providing: (1) an intui-
tive interface for validated data entry, (2) audit trails
for tracking data manipulation and export procedures,
(3) automated export procedures for seamless data
downloads to common statistical packages, and (4)
procedures for importing data from external sources.17

A v2 test was used to compare the proportion of
patients in the 2 groups who reported “great” scores
for each question on the study survey on the first and
last day. With the intent of providing a framework
for understanding the effect real-time feedback could
have on patient experience, a secondary analysis of
HCAHPS results was conducted using several different
methods.

First, the proportion of patients in the 2 groups
who reported scores of 9 or 10 for the overall hospital
rating question or reported “always” for each doctor
communication question on the HCHAPS survey was
compared using a v2. Second, to allow for detection
of differences in a sample with a smaller N, the
median overall hospital rating scores from the
HCAHPS survey reported by patients in the 2 groups
who completed a survey following discharge were
compared using a Wilcoxon rank sum test. Lastly, to
place changes in proportion into a larger context (ie,
how these changes would relate to value-based pur-
chasing), HCAHPS scores were converted to percen-
tiles of national performance using the 2014
percentile rankings obtained from the external vendor
that conducts the HCAHPS surveys for our hospital
and compared between the intervention and control
groups using a Wilcoxon rank sum test.

All comments collected from patients during their
daily surveys were reviewed, and key words were
abstracted from each comment. These key words were
sorted and reviewed to categorize recurring key words
into themes. Exemplars were then selected for each
theme derived from patient comments.

RESULTS
From April 14, 2014 to September 19, 2014, we
enrolled 227 patients in the control group and 228 in
the intervention group (Figure 1). Patient demo-
graphics are summarized in Table 1. Of the 132

patients in the intervention group who reported any-
thing less than top box scores for any of the 3 ques-
tions (thus prompting a revisit by their provider), 106
(80%) were revisited by their provider at least once
during their hospitalization.

Daily Surveys

The proportion of patients in both study groups
reporting top box scores tended to increase from the
first day to the last day of the survey (Figure 2); how-
ever, we found no statistically significant differences
between the proportion of patients who reported top
box scores on first day or last day in the intervention
group compared to the control group. The comments
made by the patients are summarized in Supporting
Table 1 in the online version of this article.

HCAHPS Scores

The proportion of top box scores from the HCAHPS
surveys were higher, though not statistically signifi-
cant, for all 3 provider-specific questions and for the
overall hospital rating for patients whose hospitalists
received real-time feedback (Table 2). The median
[interquartile range] score for the overall hospital rat-
ing was higher for patients in the intervention group
compared with those in the control group, (10 [9, 10]
vs 9 [8, 10], P 5 0.04]. After converting the HCAHPS
scores to percentiles, we found considerably higher
rankings for all 3 provider-related questions and for
the overall hospital rating in the intervention group
compared to the control group (P 5 0.02 for overall
differences in percentiles [Table 2]).

No adverse events occurred during the course of the
study in either group.

DISCUSSION
The important findings of this study were that (1)
daily patient satisfaction scores improved from first
day to last day regardless of study group, (2) patients
whose providers received real-time feedback had a
trend toward higher HCAHPS proportions for the 3
provider-related questions as well as the overall rating
of the hospital but were not statistically significant,
(3) the percentile differences in these 3 questions as
well as the overall rating of the hospital were signifi-
cantly higher in the intervention group as was the
median score for the overall hospital rating.

Our original sample size calculation was based
upon our own preliminary data, indicating that our
baseline top box scores for the daily survey was
around 75%. The daily survey top box score on the
first day was, however, much lower (Figure 2).
Accordingly, although we did not find a significant
difference in these daily scores, we were underpow-
ered to find such a difference. Additionally, because
only a small percentage of patients are selected for the
HCAHPS survey, our ability to detect a difference in
this secondary outcome was also limited. We felt that
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it was important to analyze the percentile compari-
sons in addition to the proportion of top box scores
on the HCAHPS, because the metrics for value-based
purchasing are based upon, in part, how a hospital
system compares to other systems. Finally, to improve
our power to detect a difference given a small sample
size, we converted the scoring system for overall hos-
pital ranking to a continuous variable, which again
was noted to be significant.

To our knowledge, this is the first randomized
investigation designed to assess the effect of real-time,
patient-specific feedback to physicians. Real-time feed-
back is increasingly being incorporated into medical
practice, but there is only limited information avail-
able describing how this type of feedback affects out-
comes.22–24 Banka et al.15 found that HCAHPS scores
improved as a result of real-time feedback given to
residents, but the study was not randomized, utilized
a pre-post design that resulted in there being differen-
ces between the patients studied before and after the
intervention, and did not provide patient-specific data
to the residents. Tabib et al.25 found that operating
costs decreased 17% after instituting real-time feed-
back to providers about these costs. Reeves et al.26

conducted a cluster randomized trial of a patient feed-
back survey that was designed to improve nursing

care, but the results were reviewed by the nurses sev-
eral months after patients had been discharged.

The differences in median top box scores and per-
centile rank that we observed could have resulted
from the real-time feedback, the educational coaching,
the fact that the providers revisited the majority of the
patients, or a combination of all of the above. Gross
et al.27 found that longer visits lead to higher satisfac-
tion, though others have not found this to necessarily
be the case.28,29 Lin et al.30 found that patient satis-
faction was affected by the perceived duration of the
visit as well as whether expectations on visit length
were met and/or exceeded. Brown et al.31 found that
training providers in communication skills improved
the providers perception of their communication
skills, although patient experience scores did not
improve. We feel that the results seen are more likely
a combination thereof as opposed to any 1 component
of the intervention.

The most commonly reported complaints or con-
cerns in patients’ undirected comments often related
to communication issues. Comments on subsequent
surveys suggested that patient satisfaction improved
over time in the intervention group, indicating that
perhaps physicians did try to improve in areas that
were highlighted by the real-time feedback, and that

FIG. 1. Enrollment and randomization.
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patients perceived the physician efforts to do so (eg,
“They’re doing better than the last time you asked.”
“They sat down and talked to me and listened
better.” “They came back and explained to me about
my care.” “They listened better.” “They should do
this survey at the clinic.” See Supporting Table 1 in
the online version of this article).

Our study has several limitations. First, we did not
randomize providers, and many of our providers

(approximately 65%) participated in both the control
group and also in the intervention group, and thus
received real-time feedback at some point during the
study, which could have affected their overall practice
and limited our ability to find a difference between
the 2 groups. In an attempt to control for this possi-
bility, the study was conducted on an intermittent
basis during the study time frame. Furthermore, the
proportion of patients who reported top box scores at
the beginning of the study did not have a clear trend
of change by the end of the study, suggesting that
overall clinician practices with respect to patient satis-
faction did not change during this short time period.

Second, only a small number of our patients were
randomly selected for the HCAHPS survey, which
limited our ability to detect significant differences in
HCAHPS proportions. Third, the HCAHPS percen-
tiles at our institution at that time were low. Accord-
ingly, the improvements that we observed in patient
satisfaction scores might not be reproducible at insti-
tutions with higher satisfactions scores. Fourth, time
and resources were needed to obtain patient feedback
to provide to providers during this study. There are,
however, other ways to obtain feedback that are less
resource intensive (eg, electronic feedback, the utiliza-
tion of volunteers, or partnering this with manager
rounding). Finally, the study was conducted at a sin-
gle, university-affiliated public teaching hospital and
was a quality-improvement initiative, and thus our
results are not generalizable to other institutions.

In conclusion, real-time feedback of patient experi-
ence to their providers, coupled with provider educa-
tion, coaching, and revisits, seems to improve

TABLE 1. Patient Demographics

All Patients HCAHPS Patients

Control,

N 5 227

Intervention,

N 5 228

Control,

N 5 35

Intervention,

N 5 30

Age, mean 6 SD 55 6 14 55 6 15 55 6 15 57 6 16
Gender

Male 126 (60) 121 (55) 20 (57) 12 (40)
Female 85 (40) 98 (45) 15(43) 18 (60)

Race/ethnicity
Hispanic 84 (40) 90 (41) 17 (49) 12 (40)
Black 38 (18) 28 (13) 6 (17) 7 (23)
White 87 (41) 97 (44) 12 (34) 10 (33)
Other 2 (1) 4 (2) 0 (0) 1 (3)

Payer
Medicare 65 (29) 82 (36) 15 (43) 12 (40)
Medicaid 122 (54) 108 (47) 17 (49) 14 (47)
Commercial 12 (5) 15 (7) 1 (3) 1 (3)
Medically indigent 4 (2) 7 (3) 0 (0) 3 (10)
Self-pay 5 (2) 4 (2) 1 (3) 0 (0)
Other/unknown 19 (8) 12 (5) 0 (0) 0 (0)

Team
Teaching 187 (82) 196 (86) 27 (77) 24 (80)
Nonteaching 40 (18) 32 (14) 8 (23) 6 (20)

Top 5 primary discharge diagnoses*
Septicemia 26 (11) 34 (15) 3 (9) 5 (17)
Heart failure 14 (6) 13 (6) 2 (6)
Acute pancreatitis 12 (5) 9 (4) 3 (9) 2 (7)
Diabetes mellitus 11 (5) 8 (4) 2 (6)
Alcohol withdrawal 9 (4)
Cellulitis 7 (3) 2 (7)
Pulmonary embolism 2 (7)
Chest pain 2 (7)
Atrial fibrillation 2 (6)

Length of stay, median (IQR) 3 (2, 5) 3 (2, 5) 3 (2, 5) 3 (2, 4)
Charlson Comorbidity Index,

median (IQR)
1 (0, 3) 2 (0, 3) 1 (0, 3) 1.5 (1, 3)

NOTE: All P values for above comparisons were nonsignificant. Abbreviations: HCAHPS, Hospital Con-
sumer Assessment of Healthcare Providers and Systems; IQR, interquartile range; SD, standard deviation.
*Not tested for statistical significance.

FIG. 2. Daily survey results.

TABLE 2. HCAHPS Survey Results

HCAHPS Questions

Proportion Top Box* Percentile Ranky

Control,

N 5 35

Intervention,

N 5 30

Control,

N 5 35

Intervention,

N 5 30

Overall hospital rating 61% 80% 6 87
Courtesy/respect 86% 93% 23 88
Clear communication 77% 80% 39 60
Listening 83% 90% 57 95

NOTE: Abbreviations: HCAHPS, Hospital Consumer Assessment of Healthcare Providers and Systems. *P
> 0.05. yP 5 0.02.
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satisfaction of patients hospitalized on general internal
medicine units who were cared for by hospitalists.
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