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Abstract

The Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey has received increased attention
to determine which demographics may influence patient satisfaction after Total Hip and Knee Arthroplasty. The purpose of
this study was to evaluate the various effects that patient-specific factors, medical comorbidities, and demographics had on
patient satisfaction. Two thousand and ninety-two patients underwent lower extremity total joint arthroplasty at our insti-
tution between 2014 and 2018. Nine hundred twenty-three of these patients responded to their HCAHPS survey (44%). Most
patients (609, 66%) underwent primary total knee arthroplasty followed by 244 (26.4%) total hip arthroplasties, 35 (3.8%)
revision total knee arthroplasties, 28 (3.0%) bilateral total knee arthroplasties, and 7 (0.8%) revision total hip arthroplasties.
Increasing age and length of stay were associated with a decrease in patient satisfaction whereas patients who were married
reported higher satisfaction. Patients discharged to a rehabilitation facility had a 12% decrease in top-box response rate
compared to those discharged home. Contrary to our hypothesis, specific procedure type and the presence of comorbidities
failed to predict patient satisfaction. The results of this study shed light on the intricate relationship between patient satis-
faction and patient-specific factors. Furthermore, health care workers can counsel patients on expected satisfaction when
considering total hip and knee arthroplasty.
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comprises 30% of the TPS. Of the CMS reimbursements,
some of the highest payments come directly from Total
Hip Arthroplasty (THA) and Total Knee Arthroplasty
(TKA), collectively referred to as Total Joint Arthroplasty
(TIJA) (6,7).

Introduction

Value-Based Purchasing Program is a Centers for Medicare
& Medicaid Service (CMS) initiative that rewards hospitals
for the quality of care provided with incentivized payments
(1,2). These payments are based on a total performance
score (TPS), which include various measures such as adher-
ing to clinical practice guidelines, quality of medical care

provided, and patient satisfaction during their hospital visit
(2,3). In October 2012, CMS reduced the base operating
diagnosis-related group (DRG) payments to create an
incentive fund distributed to top-performing hospitals and
withheld funding from underperforming hospitals based on
their TPS (4,5). To track and measure patient satisfaction
nationally, the Hospital Consumer Assessment and Health-
care Provider Systems Survey (HCAHPS) was created as a
standardized instrument and data collection tool, which
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Patient satisfaction has become a cornerstone for under-
standing and improving patient care and has implications for
a vast audience including patients, nurses, hospital staff,
administrators, and treating physicians. An understanding
of the modifiable and nonmodifiable factors that may con-
tribute to patients’ satisfaction would be invaluable in
improving patient-centered care. In regard to TJA, studies
have linked medical comorbidities to increased short-term
complications and worse functional outcomes in patients
undergoing primary and revision TJA (8—10). To name a
few, a recent meta-analysis demonstrated that patients with
diabetes, chronic lung disease, and kidney disease were at
higher risk of surgical site infections, post-operative venous
thromboembolism, and surgical complications, respectively
(8). In addition to optimizing clinical outcomes, patients’
satisfaction has become paramount as a standardized com-
parator between hospitals as a surrogate for quality of care.
However, there remains a paucity of research analyzing how
these factors may impact their satisfaction.

The purpose of this study was to evaluate the various
effects that patient-specific factors and demographics had
on HCAHPS surveys in patients who underwent TJA. The
primary aim of the study was to evaluate the association
between medical comorbidities and patient satisfaction.
Furthermore, we sought to answer the following questions:

1. Do patient medical comorbidities have an effect on
patient satisfaction, with a focus on medical condi-
tions that have been shown to influence outcomes
after TJIA?

2. Are there patient-specific social factors and general
demographics that influence satisfaction after TJA?

3. Does undergoing a more complex procedure with a
more difficult recovery (revision TKA and THA ver-
sus primary) have an effect on patient satisfaction?

The authors hypothesize that medical comorbidities and
patients undergoing more complex procedures would have
decreased satisfaction paralleling the inferior outcomes that
have been documented in the literature.

Methods

After institutional review board approval, the authors quer-
ied patients who were hospitalized for primary or revision
THA and TKA, or bilateral TKA’s between January 2014
and December 2018 at our academic community hospital
(N =2092). Bilateral TKA’s at our institution are performed
during a single procedure. Electronic health records were
retrospectively reviewed to determine if patients met inclu-
sion criteria and were admitted for the appropriate DRG
codes. Informed consent was not necessary given the retro-
spective nature of the study. Patients were included if they
were over 18 years of age, had one of the aforementioned
procedures, and successfully filled out an HCAHPS survey.
Patients were excluded if they failed to complete the

survey or underwent surgery for either infection or fracture
(N = 1169). Completed surveys from all patients who met
inclusion criteria were included in our analysis (N = 923).

The HCAHPS survey is a reliable survey that consists of
32 questions administered to adult hospital inpatients within
48 hours to 6 weeks of discharge (11). Surveys were distrib-
uted in 1 of 3 survey modes: mail only, telephone only, or
mixed (mail with telephone follow-up). Patients who met
inpatient criteria with appropriate DRG codes were prospec-
tively enrolled following the CMS HCAHPS Quality Assur-
ance Guidelines protocol (11). At our institution, patients are
enrolled to be sent the survey for quality improvement initia-
tives, irrespective of their involvement in the present study.
The HCAHPS survey is divided among 8 domains: Commu-
nication with Nurses, Communication with Doctors, Staff
Responsiveness, Pain Management, Communication about
Medications, Discharge Information, Cleanliness and/or
Quietness, and Overall Hospital Rating.

Hospital Consumer Assessment of Healthcare Providers
and Systems survey responses were converted into a “top-
box” response variable, described by CMS (2). The top-box
represents the highest mark for each survey question. If a
patient scores a question in the top-box range, that response
is graded as a 1. Any other non-top-box response is graded a
0. For example, consider the question “Would you recom-
mend this hospital to your friends and family?” with the
answers being (1) definitely no, (2) probably no, (3) prob-
ably yes, and (4) definitely yes. Definitely yes would be
considered the top-box answer and get credited as 1,
whereas answers 1-3 would receive no credit (a score of
0). We subsequently used the survey response scores from
the HCAHPS survey questions to create a composite satis-
faction score.

A review of the patient’s medical records was performed
to record comorbidities and demographics. Demographics
included patient age, gender, body mass index (BMI), mar-
ital status, type of procedure (Primary TKA, Primary THA,
Revision TKA, Revision THA, Bilateral TKA), length of
stay (LOS), discharge disposition, and home living arrange-
ments. Patient comorbidities included smoking status, dia-
betes mellitus (DM), obstructive sleep apnea (OSA), chronic
kidney disease (CKD), chronic obstructive pulmonary dis-
ease (COPD), and hypertension (HTN). Cardiovascular dis-
ease was not included as a comorbid condition because
patients were risk stratified as minimal cardiovascular risk
because our institution is not considered a cardiac center.

Data Analysis

The calculated top-box score was used to create the contin-
uous primary outcome variable for this study, top-box
response percentage (%), using the following computation:
# top-box responses/# completed responses*100 (11). Multi-
variable linear regression was used to compare the range of
potential predictive variables to each patient’s top-box
response score in order to study the effects of demographics,
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comorbidities, and hospital course on HCAHPS scores. Cov-
ariates analyzed in the initial model included: gender, age,
BMI, length of hospital stay, comorbid conditions, proce-
dure type, discharge disposition, marital status, living
arrangement, and smoking status. Sub analysis subsequently
assessed predictors of top-box response score following each
individual procedure type included in this study (primary/
revision TKA, primary/revision THA, bilateral TKA) using
a multivariable linear regression model in a forward stepwise
fashion. Accordingly, only significant predictors of the out-
come variable (top-box response score) were reported in this
model. All statistical analyses were performed using SPSS
(version 25.0, IBM Corp). B-values with corresponding stan-
dard error and beta values from each regression were
reported with statistical significance set to P < .05.

Results

Overall, from January 2014 to December 2018, 2092 patients
underwent TJA at our community hospital by 10 orthopedic
surgeons. Of these, 923 patients responded to the HCAHPS
survey (44% response rate). The mean time between hospital
discharge and survey completion was 37 days, with a standard
deviation of + 19 days. The average top-box response score
was 72.9% with a standard deviation + 25.8%.

Overall, patient demographics demonstrated a mean age
(years) of 67 + 9.3 and a mean BMI (kg/m?) of 31.8 + 6.50.
The average LOS (days) was 2.2 + 1.3 with 742 (80.4%)
patients being discharged home and 174 (18.9%) being dis-
charged to a rehabilitation facility. In terms of comorbidities,
593 (64.5%) patients had a diagnosis HTN, 148 (16.1%) with
DM, 111 (12.1%) with OSA, 78 (8.9%) with COPD, and
8 (1%) with CKD. A total of 221 (23.9%) patients had mul-
tiple comorbidities documented. Additional demographics
can be seen in Table 1.

Regression analysis demonstrated that each additional
year of increasing age was associated with a 0.35% decrease
in top-box score (P <.001). For each additional day spent in
the hospital (LOS) there was a 3.3% decrease in top-box
score (P < .001). As compared to married patients, those
patients who were single, divorced/separated, or widowed
had a 5.38% (P = .033), 9.07% (P = .002), and 5.31%
(P = .036) decrease in top-box score, respectively. As com-
pared to disposition home or home with home health ser-
vices, those who went to a rehabilitation facility had a 12%
decrease in top-box score (P < .001). Finally, patients living
with a spouse had 6.1% higher score than those living alone
(P <.02). No specific procedure type had a significant effect
on patient satisfaction. In addition, smoking and medical
comorbidities such as OSA, DM, CKD, COPD, and HTN
were not found to independently influence patient satisfac-
tion (P > .05). A detailed analysis of the included covariates
in the multivariable regression can be seen in Table 2.

Sub analysis of the covariates as predictors of patient
satisfaction for each individual procedure type included in
this study (primary/revision TKA, primary/revision THA)

Table I. Demographic Statistics.

Age (y) 67 + 93
Body mass index (kg/m?) 31.8 + 6.50
Length of stay (days) 22 + 13
Gender
Male 369 (40%)
Female 554 (60%)

Medical comorbidities

Hypertension 598 (64.8%)

Diabetes mellitus 141 (15.3%)

Obstructive sleep apnea 108 (11.7%)

COPD 75 (8.1%)

CKD 8 (1%)
Procedure

609 (66%)
244 (26.4%)

Primary total knee arthroplasty
Primary total hip arthroplasty

Revision total knee arthroplasty 35 (3.8%)

Revision total hip arthroplasty 7 (0.8%)

Bilateral total knee arthroplasty 28 (3.0%)
Lives with

Alone 180 (19.5%)

Spouse/significant other 548 (59.4%)

Other 195 (21.2%)
Marital status

Married 568 (61.5%)

Single 127 (13.8%)

Divorced/Separated 93 (10.1%)

Widowed 126 (13.7%)

Unknown 9 (1%)
Smoking status

Never 536 (58.1%)

Former 308 (33.4%)

Current 59 (6.4%)

Unknown 20 (2.2%)
Discharge disposition

Home 246 (26.7%)

Home with home health care 496 (53.7%)

Rehabilitation facility 77 (8.3%)
Skilled nursing facility 97 (10.5%)
Unknown 7 (0.8%)

Abbreviations: CKD, chronic kidney disease; COPD, chronic obstructive
pulmonary disease; M, meters; Kg, kilograms; Y, years.

can be seen in Table 3. This sub analysis found that there
were no variables which significantly affected top-box
response rate in patients undergoing bilateral TKA. There-
fore, this procedure type was not included in Table 3.

Discussion

Centers for Medicare & Medicaid Service has placed
increased emphasis on hospitals to improve the patient expe-
rience while simultaneously enhancing patient care and opti-
mizing clinical outcomes. To the authors’ knowledge, this is
the first study to investigate how medical comorbidities
influence patient satisfaction after TJA, and few that have
looked at the social demographics and complexity of proce-
dure as variables affecting satisfaction. From the results of
our study, patients who were younger, married, lived with a
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Table 2. Multivariable Regression: HCAHPS Top-Box Response

Table 3. Multivariable Regression: HCAHPS Top-Box Response

Rate. Rate, by Procedure Type.
Std. P- Procedure (significant
Variable B error Beta  Value top-box predictors) B Std. error Beta P-value
Gender Primary TKA
Female Reference LOS —3.262 0.839 —0.157 <.001
Male 0.921 1.736 0.017 .596 Age —0.321 0.118 —0.109 .007
Age —0.351 0.091 —0.126 <.001 Married 4.375 2.181 0.081 .045
BMI —0.028 0.137 —0.007 .840 Revision TKA
LOS —3.282 0.655 —-0.162 <.001 LOS —5.991 2.450 —0.392 .02
Comorbidity Primary THA
Any -0.377 1.868 —0.007 .840 Married 11.334 3.135 0.227 <.001
OSA 0.071 2.664 0.001 .979 Revision THA
CKD —2.559 9.234 —-0.009 .782 Gender (male) 41.001 8.205 0.961 .008
DM 2.706 2.378 0.038 .256 BMI 2917 0.990 0.567 .042
COPD 0316 3.133 0.003 .920
HTN —0.850 1.802 —00l6 .637 Abbreviations: BMI, body mass index; HCAHPS, Hospital Consumer
Assessment of Healthcare Providers and Systems; LOS, length of stay; THA,
Procedure
. total hip arthroplasty; TKA, total knee arthroplasty.
Primary TKA Reference Bold values indicate statistical significance p < 0.05.
Bilateral TKA 5.240 6.745  —0.027 0.406
Revision TKA —5.609 1.947 0.053 0.115
E”n,"a.ry -I_—I_T_": ;g;g’ 325 882? 82;3 comorbidities complicate clinical outcomes after TJA
hevision 1A ’ ’ ’ ’ (12—17). Yang et al found that diabetic patients undergoing
Discharge disposition . . . . :
Home/Home health aid Reference primary TJA were at increased risk for postoperative medi-
SNF/Rehabilitation 12.012 2.126 —0.183 <.001 cal complications including surgical site infections and had
Marital status worse functional outcome scores (16). Furthermore, studies
Married Reference have shown that HTN, cardiovascular disease, diabetes, and
Single —5384 2515 072 .033 CKD have all been shown to be associated with worse out-
Divorced/Separated -9.070 2.866 —.106 .002 .
Widowed 5305 2523 _071 .036 comes after TJIA (8,17-20). However, the aforementioned
Lives with: investigations failed to include how patient’s medical
Alone Reference comorbidities relate to their satisfaction after surgery. The
Spouse/Significant 6.192 2.595 o118 .017 authors hypothesized that the presence of comorbidities
other would be associated with decreased patient satisfaction.
s O;herst . 4.508 2.599 0.086 .083 Despite including medical comorbidities in the analysis,
molker Stats smoking status, presence of DM, COPD, CKD, HTN, OSA
Never Reference T . 8
Former 0.046 2012 0.001 982 were not found to be significantly correlated with patient
Current —3.057 4001 —0.026 .445 satisfaction and indicates that after TJA surgery, patient

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmon-
ary disease; DM, diabetes mellitus; HCAHPS, Hospital Consumer Assess-
ment of Healthcare Providers and Systems; HTN, hypertension; OSA,
obstructive sleep apnea; THA, total hip arthroplasty; TKA, total knee
arthroplasty.

Bold values indicate statistical significance p < 0.05.

spouse had a shorter LOS after surgery, and those who were
discharged home reported the highest satisfaction. Gender,
BMI, presence of medical comorbidities, complexity of the
procedure, and smoking status were not found to be predic-
tors of patient satisfaction.

Included in the analysis was the evaluation of patient
comorbidities and their effect on patient satisfaction.
Although studies have documented HCAHPS scores among
TJA patients based on various patient demographics, to the
authors knowledge, this is the first paper to include specific
medical comorbidities and their association with patient
satisfaction (12—15). Studies have shown that medical

satisfaction and overall hospital experience is not impacted
by the presence of the medical comorbidities that the authors
examined. It is difficult to determine why the presence of
these comorbidities did not influence satisfaction. It is pos-
sible that although medical comorbidities can impact clinical
outcomes, patient satisfaction may be resistant to these
comorbidities and is likely multifactorial in nature. This
information can be useful when counseling patients on the
benefits of making the decision to undergo TJA, carefully
weighing the increased risks of complications, but also
informing that satisfaction may be unaffected.

In regard to procedure type, literature has shown that
revision TJA carries an increased risk of morbidity and
decreased functional outcomes compared to primary TJA
(21-24). Specifically, Nichols and Vose (21) found that
when controlling for patient characteristics and comorbid
diagnoses, the presence of any complication during the index
hospitalization was lower for the primary TKA and THA
than for revision procedures (21). Contrary to our hypothesis
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that satisfaction would parallel clinical outcomes based on
procedure complexity, the present analysis failed to show
any differences in satisfaction based on procedure type. Our
results differ from a recent study by Eftekhary et al (25), who
found that as compared to revision THA, primary THA
patients had a significantly higher top-box scores (25).
Potential reasons for this difference include overall quality
improvement measures between the different study time
periods, our exclusion of patients having surgery for pros-
thetic joint infection, or differences in methodology of ana-
lyzing patient satisfaction scores. Lastly, bilateral TKA
carries with it increased morbidity and double the rehabilita-
tion which the authors postulated would influence satisfac-
tion after surgery (26). In concordance with the increased
complexity of revision procedures, undergoing bilateral
TKA did not have an effect on patient satisfaction. Because
of a paucity of literature on patient satisfaction after revision
and bilateral TJA, further research is needed before we can
draw confident conclusions and educate patients accordingly
on their expected satisfaction after these procedures.

Consistent with previous literature, increased LOS,
increased age, and discharge to rehabilitation facilities were
associated with lower patient satisfaction (27). Studies have
shown that shorter LOS and discharge home instead of to a
rehabilitation facility has been associated with higher patient
satisfaction and at least equal, if not better, functional out-
comes (12,28,29). This information can be used to help edu-
cate patients on their expected satisfaction with planned
discharge home versus rehabilitation facility. Physicians,
hospital staff, and nurses can confidently counsel patients
on the benefits of being discharged home and leaving the
hospital sooner after these procedures with the understand-
ing this will lead to improved satisfaction. Our findings also
echo previous studies that have shown increasing age is
associated with a decreased patient satisfaction (30). Further
research is needed to elucidate the reasons behind this find-
ing and potential interventions to improve patient satisfac-
tion in an older cohort.

Our data demonstrates that patients who are married or
live with a spouse reported significantly higher satisfaction
rates. The support from a spouse or close partner after sur-
gery cannot be overstated. This support can come in the form
of positive reinforcement, empathy, or physical support, and
have been shown to positively affect patient outcomes, pain
tolerance, and physical function (31,32). Keefe et al demon-
strated that spouse-assisted coping skill training in patients
with osteoarthritis demonstrated significant improvements in
outcomes and pain control compared to those without spou-
sal involvement (32). Concurrently, a patient’s self-efficacy
beliefs are another important factor to consider when reco-
vering from arthroplasty surgery. Patients with higher self-
efficacy have been shown to tolerate higher pain intensity
and have better physical function (31). Therefore, patients
with poor self-efficacy and those without a spouse or close
partner support can lead to perceived worse outcomes and
lower satisfaction rates.

Our in-depth analysis of the effect of medical comorbid-
ities and social demographics on TJA patient satisfaction can
provide useful information for the health care provider in
treating patients with osteoarthritis and aid in counseling and
predicting realistic outcomes for patients after TJA surgery.

The authors note some limitations of this study. First, due
to the retrospective nature of the study we acknowledge the
potential for selection bias. The HCAHPS survey is ran-
domly distributed to a set number of patients for completion
and by design is unable to capture all patients who under-
went TJA surgery. This could have a potential effect on the
results as these results are limited to only those who respond
to the surveys. However, our response rate was 44% which is
above the national average and likely captured a large and
diverse sample of patients. Second, our study was performed
at one institution which limits generalizability to other
patient populations. Third, because our institution was not
a high-risk cardiac center, patients with significant cardiac
comorbidities were not analyzed. Fourth, we included med-
ical comorbidities into the analysis to better appreciate their
effect on patient satisfaction; however, we were unable to
analyze the association with post-operative complications
and readmission rates. It would have been beneficial to be
able to follow patients for complications, outcomes, and
readmission rates.

Conclusion

The present study adds valuable information to a growing
body of literature surrounding the potential factors that influ-
ence patient satisfaction. Our results showed that medical
comorbidities did not influence patient satisfaction after
TJA. In addition, patients undergoing revision and bilateral
TJA were not found to have decreased satisfaction as com-
pared to those undergoing primary TJA. In practice, physi-
cians and health care providers can use this information to
counsel patients on anticipated satisfaction when consider-
ing surgery. Future research should aim to correlate patient
satisfaction with complications, readmissions, and func-
tional outcomes after TJA and identify specific interventions
to improve satisfaction are needed.
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