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Abstract

Background. Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) is a
standardized survey for measuring patient's experiences at US hospitals. There is a shift towards
geographically assigning patients and physicians. However, its impact on patient satisfaction scores has
not been studied.

Objective: Examine the correlation between patient experience and overall hospital rating with the number
of physicians seen and the number of times the patient was moved during a hospitalization.

Methods: A retrospective observational study was performed using select HCAHPS & Press Ganey survey
questions to assess physician satisfaction scores and overall hospital rating and recommendation
scores.

Results: There was no significant difference across the select survey questions based on the number of
times a patient was moved or the hospitalists seen during a hospitalization on most questions. A higher
case mix index was associated with an increased likelihood of receiving the highest rating for the hospital
(OR 1.39,95% Cl 1.03-1.88), p 0.03), and two other physician communication questions. An increase in the
length of stay was associated with a lower likelihood of receiving the highest rating for similar physician
communication questions (OR 0.91,95% CI 0.83 to 0.99,p 0.04)

Conclusions: The number of hospitalists seen by the patient and the number of times a patient is moved
during a hospitalization is not associated with physicians related patient satisfaction scores, overall care
received in the hospital, or if the patient would recommend the hospital to others.
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Introduction

Since 2006, the Hospital Consumer Assessment of Healthcare Providers and
Systems (HCAHPS) is a standardized survey instrument and data collection
methodology for measuring patient's experiences at US hospitals *. The goals of
HCAHPS are 3-fold: to support consumer choice, to incentivize hospitals to
improve care quality, and to enhance transparency, leading to increased
accountability?. The Affordable Care Act of 2010 enacted the Hospital Value-
Based Purchasing (HVBP) program, in which the Centers for Medicare & Medicaid
Services (CMS) partially links payments to Acute Care Inpatient Prospective
Payment System hospitals based on the HCAHPS measures®.

There is currently a shift towards geographically assigning patients and
physicians, which has demonstrated improved patient knowledge, perception of
physician time spent with the patient, improved continuity of care, and provider
satisfaction®. However, its impact on patient satisfaction scores has not been studied
yet. Patients are often moved within the hospital based on changes in their diagnosis
or clinical stability. If hospitalists are assigned geographically, these patient moves
can result in several different attending physicians responsible during a given
admission.

We hypothesized that the fewer physicians a patient sees and the less
frequently they are transferred within the hospital, the higher their satisfaction with
their care.

Methods

Our study is a retrospective, observational study. From the Press Ganey database,
we obtained records of 2113 patients cared for by the hospitalist group at Rochester
General Hospital, Rochester, New York, between January 1, 2017, through
December 31, 2017.

At Rochester General Hospital, our hospitalist model consists of dedicated
rounding and admitting teams. Our hospitalists work in a hybrid schedule with
around 75% of them working in a 7 on 7 off schedule and 25% working on a
Monday-Friday schedule. A rounding physician continues to follow their patient
unless they are transferred to specific team based geographical floors upon which
the patients are reassigned to the provider on that floor.

Using Microsoft excel, we randomly selected 300 survey results from the
database. Using our electronic medical records system, we reviewed each patient
chart for age, gender, race, length of stay (LOS), case mix index (CMI), number of
floor changes, number of attending hospitalists, and consultants seen during the
hospitalization. We used three physician-centric HCAHPS and five Press Ganey
survey questions to assess patient satisfaction scores. We used two HCAHPS and
four Press Ganey survey questions to assess overall hospital rating and
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recommendation scores (Appendix 1). The institutional review board at Rochester
General Hospital approved the study protocol.

Statistical Analysis

The study was powered at 0.90, effect size 0.5 (moderate), alpha error 0.05 for
allocation ratio of 4.33 for the number of floor changes variable, and an allocation
ratio of 1.96 for the number of hospitalist changes. The study's power was
appropriate to detect a 1 point difference in hospital rating scores and 0.5 point
difference for the rest of hospital and physician satisfaction scores. The power of
study calculations was made with the help of G*Power Version 3.1.9.6.

We performed the Wilcox Mann Whitney test, Spearman's rank-order
correlation, and binary logistic regression with proportional odds with the primary
effect function on the data using IBM SPSS statistics version 26.0.0.0.

We performed analysis, including incomplete surveys and excluding
incomplete surveys. The results reported in this article include incomplete surveys.

Results

Of the 300 surveys analyzed, one survey did not have any patient satisfaction
questions answered and was excluded from the data analysis. Fewer than 10% of
survey responses were incomplete for all variables. The distribution of the
responses to the survey questions was positively skewed. The average age of the
patient was approximately 70 years. The majority of the patients were white
(n=252, 85.4%). African Americans and Hispanics constituted 7.5 %( n=22) and
2.4 %( n=7) of total patients, respectively. 53% (n=159) were females.

The mean number of floor changes, attending hospitalists, and consultants
seen during the hospitalization were 1.15, 2.37, and 1.13, respectively. The average
length of stay (LOS) and case mix index (CMI) were 4.38 days and 1.47,
respectively. Only 2 % (n=9) of the patients had a LOS>14 days (Tablel).

https://scholar.rochesterregional.org/advances/vol2/iss1/2
DOI: 10.53785/2769-2779.1080



Verghese et al.: Hospital movement and satisfaction scores

Table 1. Descriptive Statistics

Variable Number of Mean Median SD
patients

LOS 299 4.38 3 4.43

CMI 295 1.47 1.03 1.21

Age (years) 299 70.43 72 14.53

No. of floor 299 1.15 1 0.69

changes

No. of 299 2.37 2 1.05

Hospitalist

during

hospitalization

No. of consult 299 1.13 1 0.98

during

hospitalization

Note: LOS- Length of Stay, CMI- Case-mix index, SD- Standard

Deviation

We dichotomized the data by dividing the number of floor transfers into low
(0-1) and high (>=2) floor change groups. We had 243 (81%) patients in the low
and 56(19%) patients in high floor transfer groups, respectively. In the low floor
change group, 11.9% of patients did not have any floor change. In the high floor
changes group, 71.4% had two changes, 21.4% had three changes, and 7.1% had
four changes. Both groups were similar in terms of patient demographics, language,
insurance, and the number of hospitalists seen during the hospitalization. The two
groups were significantly different in terms of LOS (median of 3 vs. 5, p<0.05),
CMI (median 1.02 vs. 1.34, P<0.05), and the number of consultants during
hospitalization (median of 1 vs. 2, p <0.05) (Table 2).

There was no significant difference between the groups across 14 different
physician satisfaction and hospital ranking/ recommendation questions on the
Wilcox Mann Whitney test (Table 2). The results were similar after excluding
incomplete surveys and after excluding zero floor changes from the analysis.
Similarly, we divided the number of hospitalists seen by a patient during a
hospitalization into low (< 2) and high hospitalist change groups (>3). The median
for low and high hospitalist change groups was 2 and 3, respectively. The two
groups were similar in terms of patient demographics, number of floor changes,
language spoken, education, insurance carrier, and the number of consultants seen
during the hospitalization. The two groups differed in the median LOS (3 vs. 5, p
<0.05) and median CMI (0.99 vs. 1.1 p<0.05). Similar to the floor changes results,
there was no significant difference between the groups across 14 different physician
satisfaction and hospital recommendation and ranking questions on the Wilcox
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Mann Whitney test (Table 3) with and without the incomplete surveys. We also
analyzed the data using the Chi-square test by dividing the survey responses into
dichotomous variables (highest rating vs. all others). The result was similar to the
Wilcox Mann Whitney test.

Table 2. Comparison of low floor change and high focr changs aroup
Zero to one-floor changes | Two and more floor P-
during hospitalization change: during the valoe
(Low floor changes group) | hospitalization (High floar
(n 343} change: group)in S&)
hlean Median | 2D Mean | Medizn | ED
LOS 384 3 509 671 5 543 =0.05
CA (n=239 and 5§) 138 Loz 107 124 134 164 | <003
Age TO46 T30 1495 | TO2E T1.50 1267 | =005
No of floor change: [i¥:33 1 032 135 2 .61 =0.05
No of hozpitalist during | 2.31 2 [ 164 2 1.43 =0.05
admision
No of conzult during 1 1 080 1ao 2 111 0.0s
admiwions
How will you rate the 203 E] 1.41 2.Te E] 1467 | =03
hozpifal on a grade of 0
to 107
Would you recommend | 3.66 4 038 EX 4 038 | =03
thiz hoapital (1 fo 4)7
How often did doctors 384 4 043 381 4 [135] =005
treat you with courtesy
and respect (1 to 4)7
Hirmy often doctors listen | 3.7 4 056 364 4 074 .05
carefully to von (1 to 4)7
Huow often doctors ER:1 4 (X1 EXZ) 4 038 | =05
explain things in 8 way
wou could understand (1
to d)?
Time physician spent 438 5 [ 4346 5 075 =05
with vou (1 to &)
Phyician's concern far | 441 5 08D 433 4 0T | =0
your questions and
wiorries {1 fo 5
How well the phyzidan | 443 5 0.E1 437 4.5 [} =0.05
Lept vou informed (1
toS)?
Friendliness/conrtesy of | 4.39 5 072 459 5 038 | =0E
phyzician {1 fo &)
Slkdll of phy=ician {1 to5) | 4.68 5 [iX 466 5 [ S
Extent to which voun felt | 4.32 5 oTe 4.53 5 0T | =0E
ready to be discharged
{1 to &)
Haow well the staff 455 5 065 4.61 5 062 | =0
worked together to care
for vou (1 to 57
Lilkelihood of vour 4.60 5 (X 471 5 033 =0.05
recommending this
hoxpital to othersy(1 to 5}
Overall rating of care 456 5 074 4.60 5 061 =05
siven at hozpital (1 to 5)
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Table 3. Comparizan of low hospital changes with high hospitalist changes

1 or fewer afttending

3 or more hospitalist during

hozpitalists during the hozpitalization({(High

hozpitalization {(low hospitalist | hospitalist changes

change: group)lin= 108 eroupin=101)

Mean Median | 5D hlean Median =D i

value

LOS 2106 3 184 114 5 635 <0.03
ChD 133 000 1.01 1.7 11 1= <0.03
Age G228 71 1522 | 7267 Ta 1283 =005
Ko of floor changes 108 1 056 118 1 .88 =005
No of hespitalist during | 2 040 352 3 008 <0.03
admizion
Ko of consult doring 107 1 (k] 124 1 103 =005
Admizions
Eating of the hospital 2.TE Bl 163 g0 Bl 157 =003
{zcored on 1 to 11 rather
than 0 to 10}
Would yon recommmend 36438 4 .50 37 4 055 =005
thixz hospital {1 to 4)
How often did doctors 38367 4 04z 3.3 4 043 =003
treat you with courtesy
and respect (1 to 4)
How often doctors listen | 5.63 4 64 376 4 051 =005
carefully to vou(l to 4)
How often doctors 364 4 0.63 360 4 056 =0.035
explain thing: in 8 way
vou could understand(l
to )
Time phyzician spent 434 5 [ 440 5 0TE .05
with von (1 to 5)
Phyrician's comcern for 434 5 oTe 443 5 076 =005
your questions and
worries (1 fo §)
How well the phyzican 442 5 0.7 444 5 078 =005
Lept voun informed (1 to
&)
Friendlineszcourtesy of | 4.33 5 074 468 5 .61 =003
phyzician {1 to 5)
1kill of phyziciam (1 to &) | 4.63 5 .66 4.76 5 04z =0.03
Extent to which youn felt | 448 5 .82 4.61 5 .60 =0.035
ready to be discharged (1
to 5)
How well staff worked 433 5 063 462 5 .62 =005
together to care for yom(l
to &)
Likelihood of your 4.64 5 060 4.4 5 076 =005
recommending this
hozpital to others(1 fo
Overall rating of care 4.54 5 075 467 5 062 =005
given at hoxzpital (1 to &)
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On the application of Spearman's rank-order correlation when comparing
low and high hospitalist changes, a positive correlation was noted with the CMI
and the following questions:

a. What number would you use to rate this hospital during your stay ( rs
0.155, p 0.008),

b. How often doctors explain things in a way you could understand (rs
0.136, p 0.023),

. How well the physician kept you informed (rs 0.172, p 0.004),

. Friendliness/courtesy of physician(rs0.137, p 0.022),

. The skill of the physician (rs 0.127, p 0.035),
The extent to which you felt ready to be discharged (rs 0.198,p 0.001).

=~ D O O

A similar positive correlation was noted between the higher number of
consultants seen during the hospitalization and the questions on:

a. Physician's concern for your questions and worries (rs 0.137, p 0.023),
b. The extent to which you felt ready to be discharged (rs 0.153, p 0.010),
c. How well the staff worked together to care for you (rs 0.143, p 0.016).

There was no statistically significant correlation between LOS and patient
satisfaction with physicians or the patient's hospital rating/recommendation
questions on univariate analysis.
We performed a binomial logistic regression analysis to ascertain the effect
of CMI, LOS, number of floor changes, hospitalists, and consultants on the
likelihood of receiving the highest rating on the survey while controlling for them.
A higher CMI was associated with an increased likelihood of receiving the highest
rating for the following questions:
a. How will you rate the hospital (Odds ratio (OR) 1.39,95% CI 1.03-1.88,
p 0.03),

b. How often doctors explain things in a way you could understand (OR
1.51,95% CI11.04 to 2.19, p 0.03),

c. How well the physician kept you informed (OR 1.32,95% C11.01t0 1.73,
p 0.03).

An increase in the LOS was associated with a lower likelihood of receiving
the highest rating for the questions how well the physician kept you informed (OR
0.91, 95% CI 0.83 to 0.99,p 0.04) and friendliness/courtesy of physician (OR
0.9,95% C1 0.83 t0 0.99, p 0.02).

A higher number of floor changes were associated with a decreased
likelihood of receiving the highest rating for the question physician’'s concern for
your questions and worries (OR 0.68, 95% CI 0.47 to 0.99,p 0.045).

https://scholar.rochesterregional.org/advances/vol2/iss1/2
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The higher number of hospitalists seen during the hospitalization was
associated with a higher likelihood of receiving the highest rating for the Press
Ganey survey on the rating of care at the hospital (OR 1.42, 95% CI 1.01to 2, p
0.04) but not for a similar HCAHPS question (OR 1.29, 95 % CI 0.93 to 1.79).

A higher number of consultants seen during the admission were associated
with a higher likelihood of receiving the highest rating for the questions physician's
concern for your questions and worries (1.42,95% CI 1.03 to 1.96, p 0.03), the
extent to which you felt ready to be discharged (1.67, 95% CI1 1.18 to 2.38, p 0.004),
how well the staff worked together to care for you (OR 1.47,1.05 to 2.05, p 0.02)
and for recommending this hospital to others on the Press Ganey survey question
(OR1.45, 95 % CI 1.02 to 2.06, p 0.03) but not for a similar HCAHPS question
(1.09,95 % C1 0.78 to 1.52, P 0.59).

Discussion

Interventions such as multidisciplinary rounds and geographic localization of
patients and staff have improved the perception of teamwork and staff
communication®. Patients are most satisfied when they feel that a doctor
understands their concerns and can effectively communicate regarding their
diagnosis and treatment>®. Patients are dissatisfied when they are made to wait
without explanation, moved to different wards, and when they felt invisible to the
healthcare staff ’.

Our study demonstrated that the number of times a patient was moved
between floors and the number of hospitalists seen during an admission did not
affect 14 different physician satisfaction and hospital ranking/ recommendation
questions without adjusting for CMI or LOS.

When adjusted for other independent variables, an increase in the number
of hospitalists was not associated with a change in physician or hospital satisfaction
metrics except for the rating on the hospital's care on the Press Ganey survey but
not the HCAHPS survey. The lower end of 95% CI for the OR was 1.01. This result
is similar to a retrospective study by Turner et al. that found no statistical
significance between the total number of unique hospitalist physicians and patient
satisfaction scores®.

Similarly, the frequency of floor changes was not associated with a
significant change in physician or hospital satisfaction metrics barring perception
of physician concern where there was a negative association after controlling for
other independent variables. The higher end of the confidence interval for the odds
ratio was 0.99. As other physician satisfaction metrics were not affected by the floor
changes, and the odds ratio is close to 1, we question this finding's significance.

Interestingly, after adjusting for other independent variables, a higher CMI
was associated with a higher hospital ranking and better perception of physician
communication by patients. A similar effect of CMI on Medicare star ratings for
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the patient experience was observed in another study®. CMI is used as an indicator
of the severity of illness in the hospital; however, it does have limitations®. CMI is
determined from the diagnosis-related group (DRG), which can be higher for
patients undergoing procedures like cardiac angiogram, appendectomy,
cholecystectomy, to name a few. Patients with a higher CMI but not seriously ill
likely underwent a procedure leading to a better outcome and, subsequently, better
satisfaction scores'®. We also hypothesize that a higher CMI predicts a higher
patient severity, which sets a lower expectation/reference point for patients and
families with the patient's overall hospital course. It is similar to what has been
observed in other consumer marketing and cognitive studies done in the non-
medical field'>*2, It also reflects a more complicated hospitalization requiring more
frequent communication with patients and family and a multidisciplinary approach,
including more consultations with other sub-specialties leading to higher patient
satisfaction scores and recommendations. Such a patient going home instead of a
rehabilitation facility is perhaps a more satisfying outcome for the patient and their
family, leading to improved patient satisfaction with their physicians and overall
care they have received at the hospital.

An increase in LOS adjusted for other independent variables was negatively
associated with the hospital's rating, physician communication, and physician's
friendliness. A similar negative association between LOS and patient satisfaction
scores was observed in lung cancer patients after resection and lumbar spine
surgery patients attributed to unanticipated poor outcomes.*®

In our study, an increase in the number of consultants after controlling for
other independent variables was positively associated with improved perception of
physician concern, readiness for discharge, staff working together, and overall
hospital recommendation, which was an unexpected finding. A study by Rohtagi et
al. on co-management of the surgical patients by hospitalists with an orthopedic
consultant did not show a significant change in patient satisfaction**. We did not
find any other study that evaluated consultants' effect on patient satisfaction of
hospitalist-covered patients. The possible reasons for this finding could be
improved perception of care if a specialist was involved and reinforcement of
discharge readiness by the specialist. It will be interesting to see if this finding is
replicated in future studies.

There are several limitations to our study. Our study was a single-center
retrospective observational study. Our sample size is small and was powered to
detect a 1.0 point difference in hospital rating and 0.5 points in the rest of the
variables. We included incomplete surveys to achieve our targeted sample size.
However, removing incomplete surveys did not change the study results. Some of
the odd ratios have 95 % CI close to 1, raising the possibility of false-positive
results. We identified questions on the survey that the physician's role could have
impacted. However, the other aspects of care received during hospitalization, like

https://scholar.rochesterregional.org/advances/vol2/iss1/2
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nursing, food, hospitality, and the hospital's overall ambiance, could have made a
difference. These patients may have also been seen by a medical resident and
advanced practice practitioners and their impact on these scores, if any, are not
known.

Conclusion

The number of hospitalists seen by the patient and the number of times a patient is
moved during a hospitalization is not associated with physician-related patient
satisfaction scores, overall care received in the hospital, or if the patient would
recommend the hospital to others. A higher case mix index and more consultants
during hospitalization were associated with improvement in specific satisfaction
metrics and hospital ranking. In contrast, an increased length of stay was associated
with worse performance on specific satisfaction metrics and hospital ranking.
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Appendix 1

Physician Satisfaction questions
A. HCAHPS questions:

1.

2.

3.

During this hospital stay, how often did doctors treat you with courtesy
and respect? (Never, sometimes, usually, always)

During this hospital stay, how often did doctors listen carefully to you?
(Never, sometimes, usually, always)

During this hospital stay, how often did doctors explain things in a way
you could understand? (Never, sometimes, usually, always)

B. Press Ganey questions:

Time physician spent with you (very poor, poor, fair, good, very good)
Physician concern for your questions and worries ((very poor, poor, fair,
good, very good)

How well the physician kept you informed(very poor, poor, fair, good,
very good)

Friendliness/courtesy of physician(very poor, poor, fair, good, very
good)

The skill of Physician(very poor, poor, fair, good, very good)

Hospital rating and recommendation questions
A. HCAHPS questions:

1.

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?

Would you recommend this hospital to your friends and family? (
Definitely no, probably no, probably yes, definitely yes)

B. Press Ganey questions:

1.

2.

The extent to which you felt ready to be discharged(very poor, poor,
fair, good, very good)

How well the staff worked together to care for you? (very poor,
poor,fair,good,very good)

Likelihood of your recommending the hospital to others (very poor,
poor, fair, good, very good)

Overall rating of care given at the hospital (very poor, poor, fair, good,
very good)
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