
Research Article

Predictors of a Top-Box Patient
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Abstract
Hospitals commonly seek to improve patient experience as measured by the Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS) survey, yet there are limited data to guide improvement efforts. The HCAHPS survey was
developed for interhospital comparisons, whereas its use in intrahospital comparisons has not been validated. We sought to
better understand the validity of utilizing intrahospital score comparisons and to identify the factors that may predict top-box
HCAHPS scores. We performed a retrospective observational cohort study at an academic urban safety-net hospital
examining 4898 HCAHPS surveys completed by hospitalized patients. We found that while most Patient-Mix Adjustment
factors for which HCAHPS scores are adjusted were associated with top-box scores on intrahospital comparisons, few
additional variables were associated with top-box scores. Further, HCAHPS questions pertaining to nurse and doctor
communication were highly correlated with overall hospital rating, suggesting that communication-related factors may
influence a patient’s hospital experience more strongly than do administrative factors.
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Introduction

The Centers for Medicare and Medicaid Services (CMS) and

the Agency for Healthcare Research and Quality developed the

Hospital Consumer Assessment of Healthcare Providers and

Systems (HCAHPS) survey to measure and compare how

patients perceive their care across health care organizations

(1–3), The survey is scored as percentages of top-box (ie, most

positive) responses and is utilized to determine hospitals’

financial bonuses or penalties from CMS. For the fiscal year

2020, 25% of the approximately US$1.9 billion in available

value-based incentive payments was based upon HCAHPS

scores (4). Multiple studies have positively linked patient expe-

rience as measured by HCAHPS with higher quality of care (5–

10). Although the HCAHPS survey is rigorously validated

(1,3,11), there are limited data on how to improve patient

experience as measured by HCAHPS scores (12).

The HCAHPS was designed for interhospital compari-

sons, and CMS does not endorse its use for intrahospital

comparisons, such as among wards or providers (4,13).

Intrahospital comparisons are unreliable due to prohibitively

small sample sizes (14). Nonetheless, many institutions

already use HCAHPS for intrahospital comparisons. Under-

standing whether intrahospital comparisons are valid could

allow HCAHPS data to be utilized effectively to target qual-

ity improvement efforts.

Centers for Medicare and Medicaid Services adjust

HCAHPS scores for Patient-Mix Adjustment (PMA) factors,

which are unrelated to a hospital’s performance but influence

patients’ responses and impact scores (2,14,15). Prior studies

have evaluated additional variables suspected to impact

patient experience (10,16–27). As hospitals seek to improve

patient experience, understanding whether there are additional
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nonperformance-related factors for which HCAHPS scores

should be adjusted may help target performance-related vari-

ables amenable to quality improvement initiatives.

We aimed to: (1) understand whether factors known to

impact scores at the interhospital comparison level (ie, PMA

factors) also impact scores at the intrahospital level, (2) deter-

mine which, if any, patient-level variables are associated with

top-box scores for overall hospital rating and nurse and doctor

communication composites, and (3) determine which

HCAHPS questions most impact overall hospital rating.

Methods

Study Design

We performed a retrospective analysis of administrative and

clinical data from adult medical and surgical patients hospi-

talized between October 1, 2010 and September 30, 2014,

who completed the HCAHPS survey in English or Spanish.

The study was performed at Denver Health, a 525-bed

university-affiliated regional safety-net hospital, and

approved by the Colorado Multiple Institutional Review

Board. Data were acquired via electronic query of the Den-

ver Health Data Warehouse. Inclusion and exclusion criteria

are provided in Figure 1.

During the study period, HCAHPS surveys were adminis-

tered to a random sample of patients via telephone by a third-

party vendor per CMS guidelines (28). When patients

completed more than one survey (for additional visits), we ana-

lyzed only the survey pertaining to their first hospitalization.

Because of the large sample size and differences in pro-

cesses and care models for medical and surgical patients, we

analyzed medical and surgical patients separately.

Variables and Measurement

Performance-related and nonperformance-related variables

that may impact patient experience were selected a priori

Figure 1. Inclusion and exclusion criteria. *Approximate values based on institutional estimates.
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based on literature review and the authors’ collective clinical

expertise. Table 1 lists these variables grouped into 7

domains: HCAHPS PMA factors, patient demographics,

quality, utilization, patient flow, provider, and patient care.

All categorical variables were categorized per HCAHPS

guidelines. Response percentile is a rank order of the time

between discharge and survey completion and was calcu-

lated per HCAHPS guidelines (29).

Table 1. HCAHPS Patient-Mix Adjustment Factors, Demographics, and Variables Postulated to be Predictive of Top-Box HCAHPS Scores.

Variables

Service

Medicine, N (%) Surgery, N (%)

Patients 3046 (100) 1852 (100)
Patient-Mix Adjustment Factors

Self-reported health status, N (%)
Excellent 315 (10) 340 (18)
Very good 496 (16) 481 (26)
Good 810 (27) 549 (30)
Fair 713 (23) 282 (15)
Poor 444 (15) 86 (5)
Missing/unknown 268 (9) 114 (6)

Self-reported education, N (%)
Complete more than 4-year college degree 170 (6) 137 (7)
Graduate from a 4-year college 203 (7) 177 (10)
Complete some college or 2-year degree 668 (22) 449 (24)
Graduate from high school or earn a GED 845 (28) 510 (28)
Complete some high school but did not graduate 404 (13) 218 (12)
Complete the eighth grade or less 397 (13) 226 (12)
Missing/unknown 359 (12) 135 (7)

Patients with primary language other than English, N (%) 506 (17) 315 (17)
Age, years (mean + SD) 55 þ 14 49 þ 15
Mean response percentile (lag time/monthly sample size of surveys received) 0.5 þ 0.3 0.5 þ 0.3

Patient demographics
Gender, N (%)

Female 1,488 (49) 858 (46)
Male 1,558 (51) 994 (54)

Hispanic/Latino/Spanish ethnicity, N (%) 1379 (45) 811 (44)
Race, N (%)

White 2178 (72) 1470 (79)
Asian, Black, Native Hawaiian, other Pacific Islander, American Indian, or Alaskan Native 864 (28) 381 (21)

Payer, N (%)
Medicare 1011 (33) 337 (18)
Medicaid 1027 (34) 508 (27)
Commercial 215 (7) 418 (23)
Medically indigent 697 (23) 452 (24)
Self-pay 72 (2) 57 (3)
Other/unknown 24 (1) 80 (4)

Homeless, N (%) 463 (15) 179 (10)
History of psychiatric diagnosis, N (%) 1431 (47) 567 (31)
Discharged with a psychiatric diagnosis, N (%) 916 (30) 340 (18)
History of substance abuse diagnosis, N (%) 1184 (39) 497 (27)
Discharged with substance abuse diagnosis, N (%) 793 (26) 270 (15)

Quality-related factors
Inpatient, urgent or emergent encounter within 30 days prior to index encounter, N (%) 616 (20) 227 (12)
Return for inpatient, urgent or emergent care before survey, N (%) 521 (17) 308 (17)

Utilization-related factors
Outpatient primary or subspecialty encounter within 365 days prior to index encounter, N (%) 1884 (62) 990 (53)
Outpatient follow-up primary or sub-specialty encounter before survey, N (%) 1599 (52) 826 (45)

Patient flow-related factors
Transfer from outside hospital, N (%) 102 (3) 130 (7)
ED length of stay, hours (mean + SD) 6.1 þ 6.2 7.1 þ 5.1
Bed changes (median [IQR]) 0 (0-1) 0 (0-1)
Discharge time (mean + SD) 15:50 þ 2:32 15:44 þ 2:45

(continued)
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A patient’s address and payor were used to determine

homelessness. Substance use disorders and psychiatric ill-

ness were determined from International Classification of

Disease, Ninth Revision codes for the index hospitalization

and all outpatient encounters during the preceding 3 years.

Hours spent in the emergency department (ED) included

time in both the waiting room and an examination room.

Number of bed changes included all movement except from

the ED to the ward at admission and to and from the oper-

ating room, when applicable. Clinical orders were queried to

determine discharging team, diet, medications (nonopioids,

opioids), and restraint use.

Number of Physicians Index (NPI; the number of unique

physicians caring for a patient) and Usual Provider of Con-

tinuity index (the greatest number of a patient’s encounters

with a single physician, divided by the total number of

encounters) were calculated from physician billing data

using methods described by Turner et al (30).

Charlson Comorbidity Index score was calculated based

on comorbidities identified at the time of discharge. Facility

and physician billing charges were used to calculate average

total charges per day, number of diagnostic or therapeutic

activities, and number of procedures.

We conducted multiple validations of data warehouse

queries via direct chart review and modified query criteria

until queries accurately captured the data.

Statistical Methods

Data were analyzed with SAS Enterprise Guide 5.1 (SAS

Institute, Inc).

Outcomes

Presence or absence of top-box HCAHPS scores (ie, 9 or 10

on a 10-point numeric Likert scale or “always” on a 4-point

Table 1. (continued)

Variables

Service

Medicine, N (%) Surgery, N (%)

Discharged before Noon, N (%) 205 (7) 188 (10)
Delay between DC order and DC time, hours: minutes (mean + SD) 2:00 þ 1:34 3:06 þ 2:17

Provider-related factors
Team assignment, N (%)

Teaching 2214 (73) N/A
Nonteaching 832 (27) N/A

Number of Physicians Index (NPI), (mean + SD)
All patients 1.9 þ 1.2 1.9 þ 1.2
Excluding patients with ICU days 1.7 þ 1.0 1.4 þ 0.7

Usual Provider of Continuity (UPC) Index (mean + SD) 0.8 þ 0.2 0.8 þ 0.3
Patients seen by consultants, N (%) 1362 (45) 743 (40)

Patient care-related factors
Patients with MICU days, N (%) 757 (25) 39 (2)
Patients with SICU days, N (%) 24 (1) 449 (24)
ICU length of stay, hours (median [IQR]) 40 (25-69) 41 (22-82)
Hospital length of stay, day (median [IQR]) 3 (2-5) 3 (2-5)
Charlson Comorbidity Index (median [IQR]) 3 (1, 4) 1 (0, 2)
Patients with different diets (hospital diet), N (%)

Regular 637 (21) 486 (26)
Not regular ever 1,025 (34) 354 (19)
NPO ever, N (%) 1375 (45) 1008 (55)

Medications, N (%)
Patients receiving non-opioid pain medications 1954 (64) 1288 (70)
Patients receiving opioid pain medications 1921 (63) 1833 (99)

Highest pain score reported (mean + SD) 6 þ 3 8 þ 2
Last pain score reported (mean + SD) 3 þ 3 4 þ 3
Patients with restraints used, N (%) 224 (7) 165 (9)
Patients in isolation ever, N (%) 308 (10) 45 (2)
Total daily charges per day (median [IQR]) 5304 (4102-7057) 12 334 (8251-16 941)
Average number of therapeutic/diagnostic activities per day (median [IQR]) 1.5 (1–2) 1.2 (1–1.5)
Number of invasive or operative procedures (median [IQR]) 0 (0-1) 1 (1-1)
Patients with operating room activity, N (%) 20 (1) 799 (43)

Abbreviations: DC, discharge; ED, emergency department; GED, general equivalency diploma; HCAHPS, Hospital Consumer Assessment of Healthcare
Providers and Systems ICU, intensive care unit; IQR, interquartile range; MICU, medical intensive care unit; NPO, nothing by mouth; SD, standard deviation;
SICU, surgical intensive care unit.
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Likert scale of “always” to “never”) for overall hospital

rating, doctor communication composite, and nurse commu-

nication composite were examined (28). For the composites,

if all 3 included questions were answered, “always,” the

composite was coded as top-box; otherwise the composite

was coded as not-top-box.

Patient-Mix Adjustment Factors and Association With
Top-Box Scores

Per HCAHPS guidelines, hospital-level survey results are

adjusted for PMA factors. The purpose of this is both to

adjust for nonperformance-related variables that may impact

patient experience and to account for response bias. In

advance of multivariable modeling, unadjusted associations

between PMA factors and each top-box score outcome were

assessed using logistic regression.

Predictors of Top-Box Scores

Unadjusted associations between independent covariates

were assessed using a Student t test or Wilcoxon Rank Sum

test for continuous variables depending on results of normal-

ity tests and by a chi-square test for categorical variables.

These covariates were then adjusted for PMA factors

(Table 2) (2,15).

Table 2. Final Multivariable Logistic Regression Models, Adjusted for HCAHPS PMA Factors.

Predictor1 Coefficient SE Odd ratio 95% CI

Overall hospital rating among surgical patients (N ¼ 688)
Self-reported health status �0.2600 0.0990
Self-reported education 0.1810 0.0893
Primary language other than English 1.3250 0.4519
Age 0.00892 0.00734
Mean response percentile (lag time rank/monthly sample size) 0.2179 0.3796
Average total charges per day (unit ¼ $1000) 0.000032 0.000016 1.03 1.0-1.06
Interaction—return for inpatient, urgent, or emergent care before survey and last
documented pain score before discharge

0.2629 0.1060 1.30 1.06-1.6

Intercept 0.2254 0.6525
c Index 0.708
Hosmer and Lemeshow goodness-of-fit test 0.5918

Nurse communication composite among medical patients (N ¼ 2568)
Self-reported health status �0.2049 0.0607
Self-reported education �0.00674 0.0602
Primary language other than English �0.3152 0.2247
Age 0.0127 0.00522
Mean response percentile (lag time rank/monthly sample size) �0.0218 0.2531
Discharged with a psychiatric diagnosis �0.5297 0.155 0.59 0.43-0.80
Intercept 0.7419 0.4202
c Index 0.613
Hosmer and Lemeshow goodness-of-fit test 0.5745

Nurse communication composite among surgical patients (N ¼ 1651)
Self-reported health status �0.361 0.0609
Self-reported education 0.1122 0.0552
Primary language other than English 0.0445 0.2064
Age �0.00366 0.00613
Mean response percentile (lag time rank/monthly sample size) 0.1033 0.232
Charlson Comorbidity Index �0.0364 0.012 0.96 0.94-0.99
Hospital length of stay (days) 0.1145 0.0501 1.12 1.02-1.24
Narcotic pain medications ordered 2.2826 1.1205 9.80 1.09-88.13
Average total charges per day (unit ¼ $1000) 0.000022 0.000009717 1.02 1.003-1.04
Intercept �1.5306 1.1746
c Index 0.639
Hosmer and Lemeshow goodness-of-fit test 0.8135

Physician communication composite among medical patients (N ¼ 857)
Self-reported health status �0.2354 0.0642
Self-reported education 0.1219 0.0636
Primary language other than English �0.057 0.2436
Age �0.00037 0.00548
Mean response percentile (lag time rank/monthly sample size) �0.2533 0.2668
Number of Physicians Index (NPI) �0.1412 0.0569 0.87 0.78-0.97

(continued)
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Independent adjusted covariates were then assessed for

collinearity within each domain before including them in

multivariable logistic regression models using a McNemar

test for categorical variables and either a Pearson product-

moment correlation coefficient or Spearman rank correlation

coefficient for continuous variables. The more predictive

variable was retained for multivariable modeling if any vari-

ables were considered highly collinear.

To identify the most significant variables, a multivariable

logistic regression model was constructed for each domain

using backward variable deletion of the least significant risk

factors using a P value exceeding .05 as the criterion for

variable removal, after adjustment for PMA factors. All vari-

ables remaining in each domain’s model were subsequently

modeled together.

Following selection of a final main effects model, 2-way

interaction terms that were considered clinically relevant a

priori and had an unadjusted P <.25 were tested in the main

effects model using backward deletion of the least significant

terms. If a final model was selected, goodness-of-fit or calibra-

tion was assessed using the Hosmer-Lemeshow test. The area

under the receiver operating characteristic curve (ie, the logis-

tic regression c index statistic) was calculated to quantify the

predictive accuracy or discrimination of the final model. Influ-

ence diagnostics were used to examine the role of individual

subjects, specifically the presence of extreme observations not

well explained by the model, in the final models selected.

Hospital Consumer Assessment of Healthcare
Providers and Systems Questions and Impact
on Overall Hospital Rating

To assess the strength of correlation between overall hospital

rating and the nurse or doctor communication composite

score, Pearson partial correlation coefficients were calcu-

lated while adjusting for the effect of PMA factors. Compo-

site scores were calculated by converting individual nurse

and doctor communication questions to continuous scores

and finding the mean score across the 3 questions constitut-

ing each composite.

Missing Data

If a variable was included in a specific statistical test,

then subjects with missing data were excluded in that

analysis (ie, complete case analysis). The pain score vari-

ables were only available after January 2013 and thus

analysis using those covariates was limited to patients dis-

charged after January 2013. The surgical service at our

institution has only teaching teams, so no analyses of teach-

ing versus nonteaching team were conducted for surgical

patients.

Results

From October 2010 to September 2014, 57016 patients were

admitted to the general medical or surgical services, and

4898 of these completed an HCAHPS survey (Figure 1). Our

institutional HCAHPS survey response rate during this time

period was approximately 25%. Except for pain score and

NPI for surgical patients, only 12 of the 41 variables had

missing data, and for none of these variables did the amount

of missing data exceed 10%; 37% of the data needed to

calculate NPI for surgical patients were missing because of

limitations in physician billing data. Comparisons between

medical and surgical patients for the analyzed variables are

summarized in Table 1.

Table 2. (continued)

Predictor1 Coefficient SE Odd ratio 95% CI

Homeless 0.5455 0.2336 1.73 1.09-2.73
Interaction—discharged with a psychiatric diagnosis and last documented pain score
before discharge

�0.1165 0.0525 0.89 0.80-0.99

Intercept 1.4058 0.4704
c Index 0.632
Hosmer and Lemeshow goodness-of-fit test 0.1078

Physician communication composite among surgical patients (N ¼ 1666)
Self-reported health status �0.3241 0.0605
Self-reported education 0.151 0.0551
Primary language other than English 0.3623 0.2106
Age 0.0047 0.00442
Mean response percentile (lag time rank/monthly sample size) �0.4244 0.2337
Average total charges per day (unit ¼ $1000) 0.000039 0.00001 1.04 1.02-1.06
Intercept 0.1912 0.3641
c Index 0.648
Hosmer and Lemeshow Goodness-of-fit test 0.5993

Abbreviations: HCAHPS PMA, Hospital Consumer Assessment of Healthcare Providers and Systems Patient-Mix Adjustment; SE, standard error.
aBinary variables are coded 0 for no or 1 for yes.
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Patient-Mix Adjustment Factors and Association With
Top-Box Scores

Most PMA factors were associated with top-box scores,

except for service line and mean response percentile

(Table 2).

Predictors of Top-Box Scores

For medical patients, after PMA adjustment, no variables

were found to predict top-box overall hospital rating (Fig-

ure 2). For surgical patients, after PMA adjustment, factors

associated with top-box overall hospital rating included

white race, medically indigent status, and having higher

average daily charges; factors associated with not-top-box

overall hospital rating included having Medicare insurance;

being discharged with a psychiatric diagnosis; and returning

for inpatient, urgent, or emergent care before completing the

survey (Figure 2).

For both medical and surgical patients, several additional

variables were associated with nurse and doctor communi-

cation scores, but most variables were not (Supplemental

Appendix Figures 1 and 2).

After PMA adjustment, modeling for each domain, and

testing relevant interaction terms, no covariates emerged as

being significantly associated with overall hospital rating

among medical patients (Supplemental Appendix Table 1).

The number of subjects with complete data included in each

model is shown in Supplemental Appendix Table 2. Addi-

tional variables were retained as significant covariates in

Figure 2. Predictive variables for top-box HCAHPS overall hospital score odds ratio (OR) with 95% CI * ¼ no data as all surgical services
are teaching teams. HCAHPS indicates Hospital Consumer Assessment of Healthcare Providers and Systems.
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models for overall hospital rating for surgical patients and

for nurse and doctor communication. However, while the

Hosmer-Lemeshow test for each model suggested the mod-

els fit the data, the c-statistics suggested poor predictive

accuracy for all models except the overall hospital rating

model for surgical patients, for which the predictive accu-

racy was fair. Additionally, the influence diagnostics for

all models indicated the presence of extreme observations

not well explained by the model, suggesting inadequate

model fit.

Hospital Consumer Assessment of Healthcare
Providers and System Questions and Impact on Overall
Hospital Rating

For both medical and surgical patients, both nurse and doctor

communication were significantly positively correlated with

overall hospital rating after controlling for PMA factors.

Partial correlation coefficients between overall hospital rat-

ing and doctor communication were 0.54 and 0.57 for med-

ical and surgical patients, respectively, (P < .0001). Partial

correlation coefficients between overall hospital rating and

nurse communication were 0.59 and 0.64 for medical and

surgical patients, respectively (P < .0001).

Discussion

Key findings of this study include: (1) the majority of PMA

factors utilized by CMS to adjust HCAHPS scores at the

interhospital level also influenced scores at the intrahospital

level; (2) most other patient-level variables hypothesized to

influence HCAHPS scores were not associated with top-box

scores; (3) for the few variables that were significantly cor-

related with top-box scores, multivariable models were lim-

ited in utility due to poor fit and low predictive accuracy;

and (4) both nurse and doctor communication scores were

highly correlated with overall hospital rating at the intrahos-

pital level.

The HCAHPS survey has been extensively studied and

validated (1,3,11) and CMS adjusts for nonperformance-

related factors known to impact HCAHPS responses when

comparing hospitals (2). Our findings suggest that HCAHPS

case-mix approaches perform well when applied at the

patient level within an institution, and that single-

institution sample sizes may be large enough so as not to

invalidate intrahospital comparisons. Although CMS recom-

mends against using HCAHPS data for intrahospital compar-

isons, many institutions nonetheless already do so. Our

findings suggest this may be a useful strategy, but further

guidelines on how to utilize these data most effectively

are needed.

Although we found close associations with top-box scores

for PMA factors, we did not find associations for most other

variables. We found no association between overall hospital

rating and number of procedures, Charlson Comorbidity

Index, or length of stay, although in surgical patients, higher

average daily cost was associated with increased odds of a

top-box score. Cost may be a proxy for severity of illness,

and it is possible that Charlson Comorbidity Index did not

capture the acuity of illness in surgical patients who, at our

level-one trauma center, are often younger and healthier at

baseline. We found no correlation between overall hospital

rating and readmissions in medical patients, but in surgical

patients, overall hospital rating was negatively correlated

with having a subsequent inpatient, urgent, or emergency

encounter before being surveyed. Prior work examining

length of stay and/or illness complexity has yielded mixed

results. Although one study found no relationship between

satisfaction and either length of stay or comorbidity index,

others found that longer length of stay, higher illness com-

plexity, and readmissions are associated with lower satisfac-

tion scores (18,19,25–27,31–34). However, not all of these

studies account for PMA factors.

Two systematic reviews found consistent positive asso-

ciations between patient experience and clinical outcomes,

best practices, safety culture, and appropriate resource utili-

zation (5,6). We did not find correlations between top-box

scores and process-related or resource-related variables such

as outside hospital transfers, number of bed changes, ED

wait times, discharges before noon, isolation status, or

restraint use.

We found that neither provider continuity nor team struc-

ture (teaching vs nonteaching) was associated with top-box

overall hospital rating. We did find trends suggesting that

less provider continuity negatively affected nurse and doctor

communication scores, but these associations did not persist

in multivariable modeling. Turner et al similarly found a

trend toward lower satisfaction with doctor communication

when there was less provider continuity (30). Wray et al

found that nonteaching services yielded higher patient satis-

faction compared to teaching services but did not utilize the

HCAHPS survey (35). Lappe et al found higher Press Ganey

scores, but no difference in HCAHPS scores, for physician

performance-related questions among patients cared for by a

solo hospitalist as compared to a team including residents or

advance practice providers (20).

We have examined an extensive list of possible predictors

of patient experience, seeking to identify modifiable factors

that remain after adjusting for nonperformance-related fac-

tors known to influence patients’ ratings and thus to target

improvement interventions. Our findings suggest that

unmeasured interpersonal factors, such as communication

and managing expectations, likely influence patient satisfac-

tion more so than easily measured variables.

Communication is key to excellent inpatient care. We

previously found that communication among care teams and

utilizing words that patients can understand are critical for

optimizing patient experience (36). Similarly, we previously

demonstrated that a real-time feedback initiative aimed at

improving communication improved HCAHPS scores (37).

Jackson et al described 2 models that predicted a patient’s

overall experience at an urgent care clinic, with key
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variables being the patient’s age, patient–doctor interaction,

patient functioning, and symptom improvement, but these

models explained only 40% or less of the variance observed,

suggesting similar influence of unmeasured factors (38).

Kravitz et al found that meeting patients’ expectations was

associated with better patient experience (39), and Tackett

et al found etiquette-based medicine physician behaviors

correlated with higher physician-specific Press-Ganey rat-

ings (40). Communication training has been the target of

several interventions aimed at improving patient satisfaction

scores, with mixed results (41–43).

Although factors such as NPO status, number of bed

changes, isolation status, and discharge time did not directly

correlate with satisfaction scores, we suspect that communi-

cation and expectation setting around these factors do mat-

ter. Consistent with prior work by Elliott et al (44) and

Iannuzzi et al (18), we found that nurse and doctor commu-

nication composite scores were strongly correlated with

top-box overall hospital rating. This suggests that effective

communication plays a substantial role in patients’ experi-

ence of their hospital care. Our study was not designed to

detect unmeasured factors such as expectations or the provi-

der–patient interaction, and future research should target

these areas.

Our study has several limitations. First, because we

assessed only dichotomized top-box versus not-top-box

scores, the analyzed variables could have affected patient

experience without being detected in our analysis. Nonethe-

less, we designed our analysis this way to reflect how CMS

reports and utilizes HCAHPS data. Second, HCAHPS survey

response rates are typically under 30%, and our institution’s

was approximately 25% during the study period (45). We

were unable to analyze nonresponders, as data about them

were not available. However, because PMA adjustment

eliminates most observed nonresponse bias (15,46), and in

following CMS methodology, we did not attempt to weigh

for nonresponse. Third, subjects with missing data were

excluded from analyses (ie, complete case analysis).

Because of the relatively low level of missing data, we

choose not to utilize an imputation approach (47), although

there are benefits and weaknesses to different approaches

(48). Notably, the 2 variables with the most missing

data—pain scores and NPI (for surgical patients)—were not

missing data at random, but rather due to systematic issues

with data availability. Fourth, our data came from our data

warehouse. Although this type of data has many known lim-

itations, we conducted multiple validations to maximize

accuracy. Fifth, our study was conducted at the patient level.

Since this was a single-hospital study, there may not be

enough variability in some of the processes studied to deter-

mine whether they affect patient experience. Nonetheless,

many of the factors already known to affect HCAHPS scores

were similarly found to affect scores in our study. Finally,

our single-institution results may not be generalizable.

Our study has several strengths. Data were examined at

the patient level, which may yield a more differentiated

analysis than data examined at the interhospital level. Fur-

ther, our analysis included a large number of HCAHPS sur-

veys. Finally, we rigorously validated and revised our data

queries to maximize accuracy.

Conclusion

We found strong associations between top-box HCAHPS

scores and many of the PMA factors known to impact scores;

however, we found no additional performance-related or

nonperformance-related variables that were strongly and

consistently associated with top-box scores. Nurse and doc-

tor communication scores most impacted overall hospital

rating. It is likely that unmeasured factors pertaining to com-

munication and interpersonal interactions influence a

patient’s hospital experience more strongly than measured

variables.
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