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Background: Helping survivors of traumatic injuries achieve optimal recovery is a crucial global health
issue. Traumatic injuries present major implications for the health of patients, care systems, and world
economies. Focusing on the improvement of structures and processes that influence hospitalized trauma
patient experience is a potentially important way to improve outcomes and health-related finances. The
purpose of this study is to determine if there are associations between patient experience and clinical
outcomes for hospitalized trauma patients.

Methods: The study used a cross-sectional design. Primary data was collected in March and April 2020.
Potential participants were 95 trauma patients who received care for traumatic injuries at a United States
urban Level I trauma center from November 2018 to January 2020 and consented to be contacted for
future research. Phone surveys were used to collect quantitative and qualitative data on participants’ patient
experiences and health outcomes related to their hospitalization. Additional health outcomes were collected
from participants’ electronic health records. General linear and Poisson regressions were used to analyze
associations between experience and outcomes. Differences between injury severity groups were analyzed
using chi-square and t-tests.

Results: Thirty participants completed the phone survey, a response rate of 31.6%. Positive nurse
communication was associated with a significantly lower risk of hospital-acquired complications compared
to negative nurse communication [-33%; 95% confidence interval (CI), -61% to -5.5%]. Patients with
severe injuries had a lower risk of 30-day readmissions when reporting positive nurse communication (-56%
decrease; 95% CI, -88% to -23%), positive doctor communication (-50%; 95% CI, -81% to -19%), and
positive overall hospital rating (-56%; 95% CI, -99% to -13%) when compared to severely injured patients
who reported negative nurse and doctor communication and overall rating.

Conclusions: This study shows that aspects of patient experience, especially those related to
communication with providers, are significantly associated with clinical outcomes for acute trauma patients,
with potential implications for Continuous Quality Improvement and value-based reimbursement. Additional
research would confirm if these associations exist for larger samples and patients treated for traumatic

injuries in non-urban settings.
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Introduction

Helping trauma survivors achieve the best possible recovery
is a crucial global health issue because traumatic injury
is the third leading cause of death and disability-adjusted
life years (DALYs) (1). Over one-quarter of these trauma
survivors sustain debilitating injuries that can lead to
poor long-term health outcomes, chronic physical and
mental health issues, and loss of employment and other
productive and meaningful activity (2). While continuously
improving the patient experience for this population is
important for health care finance, ensuring optimal patient
experience can also have a major impact on an individual’s
successful recovery (3-5). According to the Donabedian
conceptual model (6), which is used to examine and evaluate
the structures, processes, and outcomes that influence
care quality, better trauma care structures and processes
should lead to improved patient outcomes (7,8). However,
the associations between trauma patient experience and
outcomes are inconsistent (9-11). Furthermore, traditional
representations of trauma care processes limit the
importance of patient experience and don’t take patient-
centered care (PCC) into account (12,13). The purpose of
this study is to determine if patient experience is associated
with important clinical outcomes in an urban level I trauma
center in the United States. Understanding whether
enhancing patient experience affects outcomes, such as 30-
day readmissions and hospital acquired complications, is
important for both the patient and the trauma health care
system. If strong associations exist, trauma care leaders
may be able to enhance the recovery of their patients and
the financial sustainability of the care they provide by
improving patient experience.

Trauma patient experience

Ensuring trauma patients achieve the best possible
outcomes is increasingly important as the prevalence of
traumatic injuries around the world has contributed to
a global public health crisis that affects both the health
and economies of nations (14,15). Vos and colleagues
estimated that around 1.83 billion people were treated
for traumatic injuries in 2019, which led to 249 million
DALYs (1), a measure of population health loss that sums
the years of life lost due to premature mortality and years
lived with a disability (16). For individuals aged 10 to 49,
road injuries are the leading cause of DALYs and males
are disproportionately affected (1). As of 2010, 5.8%
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(56.2 million) of people injured around the world required
acute care hospitalization for injury treatment (2). In
the United States (US), traumatic injuries account for
approximately 2.5 million hospital admissions per year (17)
and close to 26% of those hospitalized sustained severe
injuries that can lead to disability, reduced quality of life,
and unemployment (3,15). These debilitating injuries
account for approximately 30% of all life years lost (more
than cancer, heart disease, and HIV combined), and US$396
billion in annual healthcare costs and lost productivity (18).

The Agency for Healthcare Research and Quality
(AHRQ) defines patient experience as the “range of
interactions that patients have with the health care system,
including their care from health plans, and from doctors,
nurses, and staff in hospitals, physician practices, and other
health care facilities (19).” Focusing on patient experience
is important for care delivery and payment throughout
the world, including the United States (20), United
Kingdom (21-24), the Netherlands (25,26), Germany
(27-29), Denmark (30), and Canada (31). Furthermore,
the Organization for Economic Co-operation and
Development (OECD) recommends that all participating
countries measure and address patient experience as part
of health quality improvement initiatives (32) and the
Commonwealth Fund supports and conducts patient
experience research throughout Europe and the US to
better understand the perspectives of patients and achieve
their mission of improving health care for all (33).

In the US,, the Institute of Medicine’s 2001 “Crossing the
Quality Chasm” report, emphasized the first fundamental
change necessary for improving quality is centering care on
the experience of patients, families, and their communities
(12,34,35). The Hospital Consumer Assessment of
Healthcare Providers and Systems (HCAHPS) (36) is
used to adjust reimbursement through the Hospital Value-
Based Purchasing Program (HVBP) further solidified this
new focus by promoting and incentivizing new delivery
methods, such as care integration and coordination under
accountable care organizations (37). Patient-centered
self-reported outcomes of experience, such as HCAHPS,
have become increasingly important metrics for hospitals’
financial stability and competitive ability because they
represent individuals’ evaluation of various aspects of their
experience, including communication with providers and
overall rating of the hospital. Hospitals may receive lower
levels of reimbursement if HCAHPS scores are below the
acceptable standard (38,39).

Examining how subgroups of patients, such as those
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receiving acute trauma care, experience hospitalization is
important because different populations may evaluate their
experience in different ways. Aspects of patient experience
that a traumatically injured individual finds important, such
as pain management, may not be as important to someone
recovering from a heart attack (40). Hospital trauma centers
are crucial facilities for addressing issues that affect the
recovery of injured patients because they are the point
of entry into the health care system and facilitators of
transition to post-acute care. However, providing acute care
to this patient population is especially costly for hospitals
and clinicians because trauma patients represent a large
proportion of hospital admissions and care related costs,
while the payer mix is often disproportionately composed
of individuals of lower socioeconomic status (SES) who are
either uninsured or rely on lower-paying reimbursement
sources, such as Medicaid (4). Focusing on continuously
improving the quality and experience of acute trauma care
is paramount to ensuring patients achieve the best possible
clinical and experiential outcomes so hospitals can optimize
financial performance through operational effectiveness and
incentive-based reimbursement programs (3-5).

Patient experience, as measured by HCAHPS, is
commonly reported using the top-box methodology,
which is the percentage of patients giving the most positive
responses. Six composite measures (nurse communication,
doctor communication, responsiveness of hospital staff,
communication about medicines, discharge information,
care transition), two individual measures (cleanliness,
quietness), and two global measures (hospital rating,
willingness to recommend hospital) are publicly reported
through the Hospital Compare website (41,42). These
measures may be the best source of information hospitals
have to assess quality of interactions between patients and
providers and barriers or areas of dissatisfaction patients
may face (9,10,24,29,40,43). The scores for the two global
measures carry significant weight, as they directly impact
revenue (44). All domains measured by HCAHPS have
significant impact on the hospital rating, although two
domains, nurse communication and doctor communication,
have a greater impact on the overall score (36,40,45,46).

Health issue factors

While the HVBP has brought attention to patient
experience regarding hospital reimbursement and
reputation, it has also increased the focus on PCC because
some studies have found that patient experience measures
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are linked to patient outcomes. Proponents of HCAHPS
believe the system captures features of self-reported and
clinical care that are most important to patients because
patient experience is influenced by their expectations on
care delivery (10,11). On the other hand, opponents of
HCAHPS-based reimbursement systems, such as some
providers and administrators, believe patients care more
about non-medical, concierge-like services and that patient
experience cannot accurately capture surgical and clinical
performance that is necessary for positive health outcomes
(9,11). This difference is especially prominent in trauma
centers where care specialists possess an increased amount
of control over care decision making processes and patients
have less autonomy due to the emergent, time-sensitive
nature of cases (9).

Rationale

Donabedian’s structure-process-outcome quality of care
model (DM) (6) provides a conceptual model to better
understand how improvement initiatives to enhance
patient experience for trauma patients can lead to improved
outcomes. According to the DM structural characteristics
of hospitals (doctor and nurse-to-patient ratio, hospital
size, etc.) have a direct influence on their clinical processes
(technical skill of providers, interpersonal communication,
etc.), which in turn, influence patient outcomes (patient
experience and clinical outcomes) (8). Moore and
colleagues (7) have validated the utility of the DM for
evaluating care quality in trauma centers, showing that
trauma centers with higher structural performance scores,
as indicated by quality indicators (QIs) developed by the
American College of Surgeons (ACS) (ex. having an on-call
radiologist), have higher process performance scores, also
indicated by ACS QIs (ex. not reintubating a patient within
48 hours of extubation). These higher-performing trauma
centers had better outcomes than trauma centers with lower
structure and process performance scores. However, ACS
QIs do not necessarily represent structures and processes
that relate to patient experience as measured by HCAHPS.
As discussed in the 2001 Quality Chasm Report (35),
patient experience is a crucial component of PCC,
evaluation of health care effectiveness, and continuous
quality improvement (CQI). Providers working together
with patients and their loved ones to collaboratively design
personalized care plans is one of the many aspects that
represents the interpersonal interaction and communication
at the foundation of PCC. According to the DM, having
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structures, such as a PCC culture and evaluation capability,
that promote processes, such as engaging with patients
in a respectful and compassionate manner, will lead to
improvements in patients experience and outcomes (13).
Rathert and colleagues (12) identified several PCC processes
that reflect HCAHPS composite measures. HCAHPS’s
composite measures (communication with staff, discharge
planning and education) relate almost exclusively to PCC
processes (respect for patient preferences and information,
education, communication), while the global ratings (overall
rating, would recommend hospital) can be considered a
combination of care structures and processes. However, it
is unclear if high performing PCC structures and processes
that lead to higher PCC patient-reported outcomes will also
lead to improved clinical outcomes, such as the common
clinical indicators for acute trauma patient outcomes of
hospital complications, length of stay (LOS), and 30-day
readmission rates (7,8,47-50).

Understanding patient experience and how it relates to
structures, processes, and observed clinical outcomes would
help determine if there are meaningful associations between
these measures and inform trauma department managers’
approaches to improving specific aspects of patient
experience (40). If certain aspects of patient experience, as
measured by HCAHPS, are significantly associated with
health outcomes, then managers would benefit by focusing
human and financial resources on improving those PCC
processes to improve patient outcomes.

Study objectives

In this study, we explore whether HCAHPS measures of
patient experience, representative of DM/PCC processes,
are associated with clinical outcomes for acute trauma
patients at an urban Level I trauma center. Furthermore,
we examine if there are any differences in associations based
on injury severity. Limitations of existing studies exploring
associations between patient experience and patient
outcomes are that researchers sometimes use hospital-level
data that are easily available but may not represent specific
care units within the hospital, potentially missing important
patient characteristics and introducing biases during analysis
(9,51). Other studies may use trauma patient-level data but
use it to predict which factors (specific experience domains
and/or clinical outcomes) affect overall patient satisfaction
with the hospital (52). To our knowledge, no other study
uses individual trauma patient-level data to explore whether
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specific HCAHPS domains (i.e., interpersonal interactions
with providers, discharge planning, and overall ratings)
impact clinical outcomes (i.e., 30-day readmissions,
hospital-acquired complications, and LOS) differently for
trauma patients overall and specifically for patients who are
severely injured compared to those who are not. We present
the following article in accordance with the STROBE
reporting checklist (available at https://jhmhp.amegroups.
com/article/view/10.21037/jhmhp-21-65/rc).

Methods
Study design

This study uses a cross-sectional design with the patient
as the unit of analysis. Each participant completed a
brief survey over the phone about their experience and
outcomes as a recent acute trauma patient at an US urban
level I trauma center that provides care to patients who
are injured in the St. Louis, Missouri, metropolitan area,
and surrounding rural areas in Missouri and Illinois. The
study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved
by the Saint Louis University Institutional Review Board
(IRB No. 31075) and informed consent was given by all
individuals before participating in the survey.

Recruitment and sampling

Potential participants were 95 patients admitted to this
Level I trauma center between November 2018 and
January 2020 for traumatic injuries who consented while
hospitalized to be contacted for future research. A small
pool of potential participants may lead to a small sample
size, which can limit the interpretation of results (discussed
further below). Participants were recruited and surveyed via
phone in March and April of 2020 by authors AO and KH.
Each participant was called three times over the course of
a week using a staggered schedule (once in the morning,
the afternoon, and evening) to account for individuals’
differing schedules and availability. If there was no answer,
researchers left a message to explain the purpose of the call,
leave a call-back number, and state a researcher would call
back. When someone other than the potential participant
answered, researchers asked for an appropriate time to call
back. If the potential participant answered, researchers
described the study and asked for consent to begin the
survey.
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Measures

Patient experience was measured using the standard
questions from the HCAHPS survey. These were questions
related to nurse communication (questions 1, 2, and 3),
doctor communication (questions 5, 6, and 7), overall
hospital rating (question 18), likelihood of recommending
the hospital to others (question 19), and aspects of their
care transition (questions 20, 21, and 22). Self-reported
health status was collected by asking participants to rate
their current overall health and mental/emotional health.
Demographic characteristics, including age, sex, and race,
were collected as part of this study’s survey, and used as
covariates during analysis. Injury severity scores (ISS), based
on ACS classification of not severe (ISS <16) and severe (ISS
>16) (49), were collected from each participant’s electronic
health record (EHR) and used as a covariate. The ISS has
been the most commonly used injury severity rating for
several decades and is standard practice in trauma centers
with ACS certifications (53). A list of survey questions and
answers can be found in Appendix 1.

After being asked the standard HCAHPS items,
questions related to health outcomes were surveyed and
used as predictors. Participants were asked to recall whether
their LOS was longer than they expected, if they were
readmitted to emergency or acute care within 30 days after
discharge, and if they developed one or more of the eight
most common hospital-associated complications for trauma
patients. Common complications include pneumonia,
urinary tract infection, drug or alcohol withdrawal
syndrome, thrombophlebitis, unplanned intubation, and
unplanned return to ICU (49). An additional outcome,
actual LOS, was collected from each participant’s EHR.

Statistical analysis

To address non-response bias, participants and non-
responders were compared based on the key demographic
and health-related characteristics of age, sex, race, LOS,
and ISS. HCAHPS reliability and construct validity were
demonstrated by Keller and colleagues (54) but have not
been evaluated for a subset of the HCAHPS survey in a
specific population of Level I trauma patients in the US.
Cronbach’s coefficient alpha was used to estimate the
internal consistency reliability for each of the composite
measures of nurse communication, doctor communication,
care transition, and an overall set of items. Reliability of
the measures is considered acceptable if the Cronbach’s
alpha is greater than or equal to 0.7 (55). Spearman
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correlation coefficient between the composite measures
(nurse communication, doctor communication, and
care transition) and the two global measures (overall
hospital rating, recommendation of hospital) was used
to measure the convergent validity of the composite
measures (56). Discriminant validity was evaluated for
each of the composite measures (nurse communication,
doctor communication, and care transition) by measuring
correlations of the measures with overall health and overall
mental health, respectively (36). The expectation is the
composite measures are significantly correlated with global
measures and all measures are correlated with overall health
and overall mental health.

Following standard linear mean scoring or top-box
scoring, all individual measures were coded into continuous
scales (0-10) or binary scales (0/1). Then at the patient
level, the continuous scale of composite measures is
the arithmetic average of the individual measures. The
composite measures were rated as positive only when all the
individual measures were most positive (i.e., with value of
1 in the binary scale) (57). The main patient group variable
was participants’ ISSs. The difference between not-severe
and severe groups was compared using chi-square tests,
t-tests, or Wilcoxon tests whenever applicable.

For the binary outcomes of being readmitted for
emergency or acute care within 30 days of discharge,
developing complications, and staying longer than
expected, we used Poisson regression to test the difference
in proportion of the outcomes (58) and incorporated
robust error variance to get reliable estimates. All models
included single independent variables and the associations
with outcomes were tested for severe injury, nurse
communication, doctor communication, care transition,
hospital rating, recommending of hospital, overall health,
and overall mental health. We further stratified the analysis
by injury group (not-severe/severe). Multivariate analysis
was not attempted due to the small sample size. Analysis
was conducted using SAS 9.4 (59) Proc Genmod step and a
P value less than 0.05 was considered significant.

Results
Sample size

Of the 95 initial potential participants, 18 had phone
numbers on file that were either disconnected or not-in-
service. Additionally, 42 didn’t answer a working number
three times or were not available when the call was
answered. Five patients answered but declined participation.
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Figure 1 Participant flow diagram.

In total, 30 individuals completed the survey, a response
rate of 31.5% (Figure I).

Descriptive analyses

The average time between hospital discharge and survey for
the sample was 11.87 (standard deviation =3.55) months,
ranging from 3.87 to 16.07 months. Table I provides a
demographic description of participants and comparisons
by ISS. Additional race/ethnicity choices were included as
a survey option, but all respondents fell into either White
or Black/African American categories. There were no
significant demographic differences between the severely
injured and not-severely injured groups.

In this sample, 20 participants (67%) gave the hospital
an overall positive rating and 24 participants (80%) would
“definitely” recommend the hospital to their friends
or family. Half of the participants (n=15) experienced
positive nurse communication (giving the highest scores
on all 3 questions) and positive care transition. Doctor
communication scores were slightly lower, with 11 (37%)
participants considering their interactions positive. Only 3
(10%) participants considered their overall health excellent,
while 7 (23%) reported excellent overall mental health.
In total, 7 (23%) participants had at least one readmission
within 30 days of discharge and had LOSs longer than they
expected. Only 4 (13%) participants experienced hospital-
acquired complications. The mean LOS for all participants
was 8.2 days (£6.7 days) (1able 2). There were no significant
differences in these measures by severity group and none of
the participants were missing data.

Reliability and validity

Internal consistency reliability of the study’s patient
experience measures for this specific acute trauma patient

© Journal of Hospital Management and Health Policy. All rights reserved.

)

sample was achieved for the overall set of patient experience
measures (Cronbach’s Alpha =0.80), nurse communication
(Cronbach’s Alpha =0.74), and doctor communication
(Cronbach’s Alpha =0.74). Validity of the study’s patient
experience measures for this specific acute trauma patient
sample was partially achieved as the Spearman’s correlation
coefficient was above 0.4 for pairwise correlation between
doctor communication and recommendation; care
transition and recommendation; and overall hospital rating
and recommendation. As for discriminant validity, all items
were weakly correlated (r<0.2) with overall health or overall
mental health, except between care transition and overall
mental health (r=0.37).

Associations between patient experience and outcomes

We identified one significant association for the entire
sample between patient experience and the outcome of
hospital-acquired complications (HACs). We observed
positive nurse communication (the risk factor) was
associated with a significantly lower risk of HACs (the
outcome) [6.7% among participants with positive nurse
communications experienced HACs compared to 40%
among participants with negative nurse communications;
difference: -33%, P=0.02, 95% confidence interval (CI),
-61% to =5.5%] (Figure 2).

In the subgroup analysis stratified by injury severity, we
did not observe any significant correlations between patient
experience ratings and outcomes in the not severely injured
group (ISS <16). On the other hand, the severely injured
group (ISS >16) experienced significantly lower rates of
30-day readmissions when participants reported positive
nurse communication (56% decrease; 95% CI, -88% to
-23%), positive doctor communication (50% decrease; 95%
CI, -81% to -19%), positive overall hospital rating (56%
decrease; 95% CI, -99% to -13%), and that they would
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Table 1 Characteristics of level I trauma patients in the sample and univariate comparison by injury severity score
ISS group
Characteristics Sample total (n=30) P value
Not severe (ISS <16) (n=15) Severe (ISS =16) (n=15)

Sex, n (%) 0.715
Male 15 (50.0) 7 (46.7) 8 (53.3)
Female 15 (50.0) 8 (53.3) 7 (46.7)

Age group, n (%) 0.121
18-54 20 (66.7) 8 (53.5) 12 (80.0)
55+ 10 (33.3) 7 (46.7) 3(20.0)

Race, n (%) 0.409
White 22 (73.3) 12 (80.0) 10 (66.7)
Black 8 (26.7) 3(20.0) 5(33.3)

Highest level of education, n (%) 0.69
College graduate or higher 9 (30.0) 4 (26.7) 5(33.3)
Some college or less 21 (70.0) 11 (73.3) 10 (66.7)

Overall mental or emotional health self-rating, n (%) 0.283
Excellent/very good/good 26 (86.7) 12 (80.0) 14 (93.3)
Fair/poor 4(13.3) 3(20.0) 16.7)

Overall health self-rating, n (%) 0.666
Excellent/very good/good 23 (76.7) 12 (80.0) 11 (73.3)
Fair/poor 7 (23.3) 3(20.0) 4 (26.7)

Bivariate comparisons by injury severity group for categorical variables with chi-square test, continuous variables with independent

samples t-test. ISS, injury severity score.

recommend the hospital to others (57% decrease, 95% CI,
-105% to -8.6%) (I'igure 3).

Discussion

In this cross-sectional study, we have demonstrated the
reliability and validity of HCAHPS domains used in
this analysis measuring doctor communication, nurse
communication, care transition, and global quality scores,
specifically to trauma patients at an urban Level I trauma
center. Furthermore, a positive patient experience with
regards to nurse or doctor communication was significantly
associated with lower rates of 30-day readmissions and
lower risk of inpatient complications for patients with
severe injuries. Under the DM, and supported by this study,
positive patient experiences regarding communication
have the potential to positively influence patient clinical
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outcomes. These findings support the importance of
continuously enhancing processes related to communication
between providers and patients to enhance the intrinsic
value of care for trauma patients, optimize value-based
reimbursement based on patient experience ratings, and
improve health outcomes. To our knowledge, this was the
first study to report association between nurse and doctor
communications and clinical outcomes for severely injured
trauma patients.

Linking payment and public perception to self-reported
patient experience encourages continuous improvement
of the patient experience to maximize reimbursement
and increase demand for services at a specific hospital.
To ensure quality and patient experience remain a major
focus of health care delivery, the Centers for Medicare
& Medicaid Services (CMS) place significant importance
on patient experience self-reports. Under the HVBP,
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Table 2 Comparison of patient satisfaction measures and outcomes by ISS group

ISS group
Characteristic Sample total (n=30) P value
Not severe (ISS <16) (n=15) Severe (ISS =16) (n=15)

Predictors, n (%)
Positive nurse communication 15 (50.0) 9 (60.0) 6 (40.0) 0.273
Positive doctor communication 11 (36.7) 6 (40.0) 5(33.3) 0.705
Positive care transition 15 (50.0) 7 (46.7) 8 (53.3) 0.715
Excellent overall health 3(10.0 1(6.7) 2(13.3 0.543
Excellent overall mental health 7 (23.3) 2(13.3) 5(33.3) 0.195
Positive would recommend 24 (80.0) 13 (86.7) 11 (73.3) 0.361
hospital
Positive overall hospital rating, 20 (66.7) 11 (73.3) 9 (60.0) 0.439
(score of 9-10)

Outcomes, n (%)
All-cause 30-day readmission 7 (23.3) 2 (13.3) 5(33.3) 0.195
Longer than expected hospital 7 (23.3) 4 (26.7) 3(20.0) 0.516
stay
Hospital-acquired complications 4 (13.3) 1(6.7) 3 (20.0) 0.422
Length of stay (mean, SD) 8.2 (6.66) 6.7 (4.67) 9.8 (8.06) 0.118

Bivariate comparisons by ISS group for categorical variables with chi-square test, continuous variables with Wilcoxon rank test. Nurse
communication, doctor communication, and care transition are considered positive when all responses to questions in those categories
are all top-box (or the most positive/highest scoring, i.e., “always”) responses. Positive “would recommend hospital” indicates the
participant selected “definitely yes” to the question asking whether they would recommend the hospital to others. ISS, injury severity
score.

. o )

fﬁqpattlents wfh%at}t‘ggt;e Difference in complications developed during hospital stay between positive & negative
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Figure 2 Associations between patient experience and hospital-acquired complications.
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% patients % patients

with outcome with outcome

and positive and negative
Factor experience experience P value
Nurse Communication 0.0% 55.6% 0.0008*
Doctor Commumication 0.0% 50.0% 0.0016*
Care Transition 25.0% 42.9% 0.4600
Overall Hospital Rating 11.1% 66.7% 0.0112*
Would Recommend Hospital 18.2% 75.0% 0.0208*
Overall Health 0.0% 38.5% 0.0044*
Overall Mental Health 20.0% 40.0% 0.3980

* Statisitcally significant effect
Outcome = 30-day readmissions
Original figure created using Tableau Desktop 2021.1
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Difference in % 30-day readmissions between severely injured patients who reported
positive & negative experience groups effect size (95% confidence interval)

-56% (-88%, —23%)

-50% (-81%, ~19%)

-18% (-65%, 30%)

-56% (-99%, ~13%)

~57% (-105%, -8.6%)

-38% (-65%, ~12%)

—20% (-66%, 26%)

-100% -90% -80% -70% -60% -50% —40% -30% -20% -10% 0% 10% 20% 30%

Figure 3 Association between severely injured patient experience (ISS >16) and 30-day readmissions. ISS, injury severity score.

two percent of Medicare payments reimbursed through
the Inpatient Prospective Payment System (IPPS) are
redistributed by CMS, and patient experience accounts
for 25% of the performance score that determines these
payments (9,39,44,60). Second, the HCAHPS scores
are publicly reported, with hospitals being assigned a
star rating (one star to five stars) by CMS. Additionally,
multiple public reporting systems, such as U.S. News &
World Report Hospital Rankings & Ratings and Hospital
Compare, are integrating patient experience performances
into their scoring systems that are available to assist
individuals making decisions on where to receive health care
services (9,61).

Factors that influence patients’ self-reports on hospital
experience include expectations patients have regarding
their care and recovery, related to preconceived biases
towards the health care system, their own health, and
previous health care-related experiences (62). For example,
a person in good health before being injured may expect
their hospitalization to be shorter than it ultimately is.
Severe pain, how that pain is managed, and how the patient
perceives empathy for pain from providers also have a
significantly strong influence on how a patient perceives
and reports their experience. Appropriate communication
with providers can help patients manage expectations
and understand the pain management process (3,40). A
patient’s experience during discharge is another important
series of interactions with care providers because it may

© Journal of Hospital Management and Health Policy. All rights reserved.

ultimately determine whether the patient has an adverse
event after hospitalization. Approximately 17% of people
hospitalized are readmitted to acute care within 30 days
because inadequate discharge planning and education can
make a patient feel uncertain about what to expect during
post-acute care and how to respond in certain adverse
circumstances (63). Ineffective communication during
discharge can also lead an injured patient to be unprepared
to self-manage pain at home, which can lead to greater
discomfort, distress, and fear (64). Effective discharge
planning is crucial because HCAHPS surveys are mailed
to a random sample of patients between 48 hours and
six weeks after discharge (42). How a patient perceives
the cause of an adverse event or the level of preparation
during discharge are especially influential on HCAHPS
because that individual completes the survey at home
while simultaneously being responsible for their own care.
Inadequate education during discharge and unsuccessful
pain and care management at home will likely negatively
impact how a patient rates their experience with the
hospital (40).

The importance of nurses’ communication with trauma
patients in our findings emphasizes the strategic benefit
of investing in continuous improvement of structures
and processes that support nursing communication. A
systematic review conducted by Rouleau and colleagues (65)
found 22 articles that report the efficacy of a nursing care
performance framework (NCPF), based partially on the
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DM, for describing the improvement of nursing-sensitive
patient conditions (outcomes) by supporting nurses with
the necessary resources (structure: staff supply, working
conditions, economic stability) that strengthen nursing
services (processes: assessment, care planning, evaluation).
There are several limitations to our study that should
be considered when interpreting results. First, although
our study’s response rate of 31.5% is greater than the
response rate achieved in the national HCAHPS survey
(26.7% in 2017) (66), the major limitation of this study
is the small sample size of 30 participants. With only 30
participants, we were not able to apply multivariate models
to adjust for potential confounders or attempt to prove
causal connections. This small sample size is due to having
a small potential sample size of only 95 patients. These
95 individuals participated in a previous research study
in the site hospital, which consisted of 225 patients, and
consented to being contacted later for future research.
This small sample size caused some of our statistical tests
to not meet the criteria for appropriately comparing
groups. Independent samples #-tests to compare the means
of two groups using continuous variables (ISS, LOS)
should have a sample size of at least 30 and each cell of a
chi-square test of homogeneity for categorical variables
(HACs, readmissions) should have a count of at least
five (67), but several cells in our chi-square tests had counts
of less than five. Furthermore, we believe the small sample
size led to an upper CI interval greater than 100% in the
“would recommend hospital” in analysis for the severely
injured subgroup. Although this major limitation impacts
the validity of the resulting relationships between patient
experience and outcomes, this study presents an exploratory
perspective on the topic and informs the development of
further research that can more definitively test the proposed
hypothesis. Future research should include a larger sample
size that will allow analysis of causal relationships, provide
more context to why patients have and perceive different
experiences, reduce biases, and improve internal validity.
Second, a cross-sectional study design restricts the ability
to adjust for nonresponse bias, as patients with extreme
positive or extreme negative experiences are more likely
to respond to a survey (68). Even though the HCAHPS
survey has been thoroughly tested in the U.S., our study
is still subject to uncertainties about those who did not
respond. In response to this limitation, the study sample
and non-responders were compared in key demographic
and health related factors (Table 3). There were 95 total

© Journal of Hospital Management and Health Policy. All rights reserved.
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potential patients. Thirty participated in the study and 65
did not. These two groups were statistically significantly
different in mean age (P=0.04), ISS (P=0.002), and LOS
(P=0.008). The two groups, however, did not have a
statistically significant difference in proportions in sex or
race. Participants were significantly older, more severely
injured, and had longer lengths of stay than patients
who did not respond to the survey but differences in
proportions were not significant for gender (P=0.133)
and race (P=0.053). Given study participants and non-
responders differed significantly in health-related factors,
which are known to influence HCAHPS scores (62), it
is possible experience scores would have been different
if the sample size was larger and differences in health
factors between participants and non-responders were
not significant. Third, the clinical outcomes were self-
reported and were subject to recall-bias. The standard
cutoff time for HCAHPS responses is six weeks, but the
average time between hospital discharge and study survey
was almost one year. We were able to manage recall bias
for several of the survey questions related to health factors,
such as readmissions and complications, by confirming
these responses in the participants’ EHRs. While all these
responses were recalled correctly by participants, we were
unable to perform similar confirmations on responses about
their interactions with care providers. However, Black and
Jenkinson (69) state that a delay between care delivery
and a survey asking about that experience and associated
outcomes may be needed to allow the patient to realize
all potential benefits of their health care experience and
distinguish between minor inconveniences and serious
failings by providers. Associations between experience and
clinical outcomes are not causal relationships, which limits
the claim that improving patient experience will lead to
better health outcomes. Furthermore, these associations
could be confounded by other differences in the patients.
Future research that reduces time between discharge and
survey, and includes additional patient characteristics, such
as insurance status or comorbidities, would allow more
complete analysis of causal relationships to provide greater
context into patient experience while controlling for a
larger number of important patient factors. For example,
a global study found that individuals with high morbidity
were more likely to report poor patient experience that
those with low morbidity (70). Interviewer bias is another
limitation inherent in a phone-based survey study. The
differing ways multiple interviewers may phrase or order
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Table 3 Comparison of study participants and non-responders
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Survey respondent group

Characteristic Sample total (N=95) P value
Participants (N=30) Non-responders (N=65)
Age (mean, SD) 49.6 (17.81) 55.1 (17.56) 47.1 (17.48) 0.04*
ISS (mean, SD) 13.0 (7.48) 16.5 (8.91) 11.5 (6.18) 0.002*
LOS (mean, SD) 6.2 (5.19) 8.2 (6.66) 5.3 (4.07) 0.008*
Gender (N, %) 0.133
Female 37 (38.9) 15 (40.5) 22 (59.5)
Male 58 (61.1) 15 (25.9) 43 (74.1)
Race (N, %) 0.053
Black 39 (41.1) 8 (20.5) 31 (79.5)
White 56 (58.9) 22 (39.3) 34 (60.7)

Bivariate comparisons by responder group for categorical variables with chi-square test, continuous variables with independent samples
t-test. *, statistically significant difference. SD, standard deviation; ISS, injury severity score; LOS, length of stay.

questions in a survey can influence the way participants
respond and how data are collected (71). To reduce
interviewer bias, a phone script including exact phrasing
for each survey question and set of possible responses was
developed by the authors and strictly followed for each
phone call. Taking the outlined limitations into account,
our study provided new exploratory evidence about the
importance of patient experience, especially in the form
of communication with providers, for hospitalized trauma
patient outcomes.

Conclusions

In this cross-sectional study, we were able to gather 30
responses from 95 discharged trauma patients through
phone interviews. The reliability and validity of these
surveys were tested using correlation tests. Overall,
positive nurse communications were associated with 33%
fewer complications during hospital stays. Furthermore,
we observed more significant associations with patient
experience measures for patients with severe injuries,
with positive communication reported between patients
and providers being associated with lower risk of 30-day
readmissions. These results support the continuous focus
on studying and improving patient experience for all trauma
patients, especially for those with more severe injuries, and
bolstering the role of communication in enhancing the
experience of trauma patients. The importance of patient

© Journal of Hospital Management and Health Policy. All rights reserved.

experience in hospital payment and reputation suggests
that trauma departments should focus on continuously
improving patient experience processes, especially in the
domains of communication, and that nurses and doctors
should be leaders in these efforts. Doing so may allow
hospitals to capitalize on the benefits of value-based
payment systems and ensure trauma patients receive the
highest quality care and best outcomes possible.
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Supplementary

Appendix 1: survey questions

Please answer the following questions as they refer to your hospitalization after your traumatic injury.

During this hospital stay, how often did nurses treat you with courtesy and respect?

Never/sometimes/usually/always

During this hospital stay, how often did nurses listen carefully to you?

Never/sometimes/usually/always

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

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

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?

Worst hospital possible=0 — best hospital possible = 10

Would you recommend this hospital to your friends and family?

Definitely no/probably no/probably yes/definitely yes

During this hospital stay, staff took my preferences and those of my family or caregiver into account in deciding what
my health care needs would be when I left.

Strongly disagree/disagree/agree/strongly agree

When I left the hospital, I had a good understanding of the things I was responsible for in managing my health.
Strongly disagree/disagree/agree/strongly agree

When I left the hospital, I clearly understood the purpose for taking each of my medications.

Strongly disagree/disagree/agree/strongly agree

After discharged from this hospital stay, did you have inpatient visit or emergency room visit within 30 days for any
reason?

None/Inpatient visit only/emergency room visit only/both inpatient and emergency room visit

During this hospital stay, did you have to stay in the hospital longer than you expected?

Yes/no/not sure

During this hospital stay, did you have any of the following?

Pneumonia/urinary tract infection/drug and alcohol withdrawal syndrome/thrombophlebitis/unplanned intubation/
cardiac arrest/unplanned return to ICU/acute kidney injury/none of the above/not sure

Please answer the following questions about yourself.

What is your age?

18-24/25-34/35-44/45-54/55-64/65-74/75-84/85+

What is your sex?

Male/female

Choose one or more races that you consider yourself to be:

White/Black or African American/American Indian or Native American/Asian/Native Hawaiian or Pacific Islander/
other

What is the highest level of grade or level of school that you have completed?

8" grade or less/some high school but did not graduate/high school graduate or GED/some college or 2-year degree/4-
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year college graduate/more than 4-year college degree
e Whatis your zipcode?
e In general, how do you rate your overall health?
Excellent/very good/good/fair/poor
. In general, how would you rate your overall mental or emotional health?

Excellent/very good/good/fair/poor
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