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Introduction

Collecting representative patient satisfaction data in the healthcare industry is critical for guiding

decisions about how healthcare is provided and ensuring maximum financial reimbursement from the

Centers for Medicare and Medicaid (CMS). The HCAHPS (Hospital Consumer Assessment of Healthcare

Providers and Systems, pronounced “H-caps”) survey is sent after discharge from an in-patient hospital

stay to a sampling of adult patients and asks about the patient’s ratings of hospital staff communication,

the hospital environment, the overall rating a patient would give the hospital, and whether the patient

would recommend the hospital. The survey results are sent to CMS where they are adjusted to create

standardized ratings for health systems across the United States. CMS uses these results to impact

Medicare reimbursement rates and funding. Many of these results are posted on publicly viewable

websites in an effort to improve transparency and to allow for more informed decision making by

patients on where they choose their care.

Our capstone partner organization is a large, national health system that recently changed from

administering the HCAHPS survey by phone to mail. The organization is interested in understanding what

impact, if any, this survey methodology change had on HCAHPS survey results, including response rates

and survey ratings. Our review of existing literature found that survey respondents typically provide

more positive ratings when completing a survey by phone than by mail (Elliott et al., 2009), a finding that

CMS acknowledges and accounts for by applying a “mode adjustment” to survey ratings collected by

mail. This mode adjustment is intended to normalize ratings provided by phone compared to by mail and

the expected outcome is these differences will be zero (or close to zero) after the adjustment is applied.

Studies also showed some demographic factors impact patient satisfaction scores (Barr, 2004). We did

not, however, find any existing studies that address the potential interaction between survey mode

changes and demographics and whether that potential interaction impacts survey ratings.
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To explore the potential interaction between survey mode, demographics, and survey rating, we

compared responses to the 77,452 surveys our capstone partner administered by phone and the 39,635

surveys administered by mail during the 3rd quarter of 2022 and 2023, respectively. Our study included

an analysis of responses based on the four demographic questions in the standardized HCAHPS survey

that ask about the patient’s race, Spanish/Hispanic/Latino heritage, language most spoken at home, and

education, as well as data provided by the hospital about patient age and gender. We explored

differences in response rates and survey ratings based on demographic profile and how the survey

results from our capstone partner were compared to the existing CMS mode adjustments applied to all

HCAHPS survey results nationwide.

Organizational Context

Our capstone partner organization is a large, integrated health system operating over 140

hospitals across the United States. The health system includes hospitals, physician practices, ambulatory

surgery centers, imaging centers, physical therapy locations, home health, and hospice services

throughout the central and eastern portions of the country.

The organization has a rich history of delivering compassionate, personalized care to all, with

special attention to persons living in poverty and those most vulnerable. In fiscal year 2022, the health

system provided $2.3 billion in care for impoverished persons and those who utilized community benefit

programs. A cornerstone of the organization includes its mission of caring for everyone with dignity and

respect, valuing the patients and families they serve and those they serve alongside (Capstone Partner,

2023).

As mandated by the Center for Medicare and Medicaid Services (CMS), all hospitals across the

country administer a patient satisfaction survey for a sampling of discharged hospitalized patients,

known as the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS,

pronounced “H-caps”). Before July 1, 2023, our partner health system contracted with Professional
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Research Consultants (PRC) to administer the survey via phone. Beginning July 1, 2023, they changed

vendors and contracted with Qualtrics to administer the survey via postal mail.

Our capstone partner organization is interested in understanding what impact, if any, this survey

methodology change had on HCAHPS survey results, including response rates and survey ratings.

Problem of Practice

What is HCAHPS?

HCAHPS is a 29-item survey instrument (see Appendix C for the complete survey instrument) and

data collection methodology. It utilizes a 4-point Likert scale (never, sometimes, usually, and always) to

measure patients’ perceptions of their hospital experience. The survey includes 19 core questions

aggregated into 10 critical aspects of a patient's hospital experience: communication with nurses,

communication with doctors, the responsiveness of hospital staff, communication about medicines,

discharge information, care transition, the cleanliness of the hospital environment, the quietness of the

hospital environment, overall rating of the hospital, and willingness to recommend the hospital. The

survey questions included in each of the aggregated categories are listed in Table 1 below. An additional

10 questions are either administrative, provide data for adjusting patient mix across hospitals, or collect

demographic data required by congressionally-mandated reporting requirements (Centers for Medicare

& Medicaid Services, 2022).

Table 1: List of survey questions included in each of the 10 HCAHPS categorical scores

Composite Topics

Nurse Communication (Q1, Q2, Q3)

Doctor Communication (Q5, Q6, Q7)

Responsiveness of Hospital Staff (Q4, Q11)

Communication About Medicines (Q13, Q14)

Discharge Information (Q16, Q17)
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Care Transition (Q20, Q21, Q22)

Individual Items

Cleanliness of Hospital Environment (Q8)

Quietness of Hospital Environment (Q9)

Global Items

Overall Rating of Hospital (Q18)

Willingness to Recommend Hospital (Q19)

Note: Data in table comes from Centers for Medicare & Medicaid Services “The HCAHPS Survey –
Frequently Asked Questions (2023, August 3).

How is HCAHPS Administered?

CMS requires hospitals to participate in and administer a standardized patient satisfaction survey

for discharged patients. HCAHPS is the first national, standardized, publicly reported survey of patients’

perspectives of hospital care (CMS, 2021) and allows more than 6,000 hospitals nationally to benchmark

their outcomes utilizing the quantitative results (CMS, 2022). The National Quality Forum endorsed the

HCAHPS survey in December 2005, and the federal Office of Management and Budget approved the

national implementation of HCAHPS for public reporting purposes. The first surveys were administered

in October 2006, and the first public reporting of results occurred in March 2008 (CMS, 2022). HCAHPS is

administered between 48 hours and 6 weeks after discharge to a random sample of adult inpatients

(regardless of insurance type) admitted in the medical, surgical, or maternity care service lines and who

meet the CMS criteria for survey eligibility. Those criteria include at least one overnight stay in the

hospital as an inpatient and with a non-psychiatric Medicare Severity Diagnosis Related Group (MS-DRG)

representing the principal diagnosis at discharge. CMS requires hospitals to administer HCAHPS monthly

by one of four survey modes: mail only, phone only, mixed (mail with phone follow-up), or active

interactive voice response. Each mode requires multiple attempts to contact patients (Centers for

Medicare & Medicaid Services, 2022).
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Capstone Partner HCAHPS Strategic Direction

Though the standardized HCAHPS survey allows hospitals to benchmark their performance

compared to other hospitals, our capstone partner is not satisfied with the timeliness of the HCAHPS

data and the content of the questions asked in the survey. The health system implemented a “real-time”

email survey for all discharged patients not selected for the CMS-mandated HCAHPS Survey. This

non-HCAHPS survey enables the organization to ask specific questions of importance that are not

included in the HCAHPS survey, is less expensive to administer than HCAHPS, and provides real-time,

actionable results as the online surveys are completed. For these reasons, the health system has shifted

its focus to administering as many of its own emailed online surveys as possible while reducing the

number of HCAHPS surveys it distributes.

Even with the change in its HCAHPS strategic direction, the health system continues to

participate in the CMS survey and ensure they meet the mandated minimums for the number of

completed surveys collected. Our capstone organization seeks to meet the CMS requirements and its

internal preference to not experience a significant change in response rate or survey ratings for

demographic categories such as gender, race, reason for admission, etc., due to the change in modality

from phone to mail.

Relevant Stakeholders

Over 33.3 million patient hospitalizations occur annually in the United States throughout the

country’s 6,000 hospitals (American Hospital Association, 2022). Patients are admitted to a hospital for

everything from minor elective surgery to the birth of their first child to the devastating consequences of

a significant trauma, stroke, or cardiac event. As one of the largest health systems in the country, the

health system discharged more than 700,000 patients across their health system in 2022). Though the

direct stakeholders of the results of this study are the members of the leadership team for the health
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system, in the end, the patients and their families are the final stakeholders for whom they are working

to improve outcomes.

Literature Review

Background

We completed an extensive literature review that was initially broad and included topics such as

the history of HCAHPS, drivers of the patient experience, and the impact of the patient experience on

patient outcomes and quality. As our research progressed, we focused more specifically on the impact of

a survey modality change specific to the administration of HCAHPS, relying heavily on two articles

published in Health Services Research. To better understand the background of HCAHPS as well as the

related CMS requirements for hospitals, we reviewed the American Hospital Association (AHA) and the

Center for Medicare and Medicaid Services (CMS) data depositories, which contain extensive material

about the HCAHPS survey history, survey requirements, survey tool, and survey methodology. Finally, to

gain a more in-depth understanding of the relevance of the HCAHPS survey to hospitals and health

systems, we reviewed healthcare-related industry websites and books. While nearly a hundred articles

were reviewed, approximately 40 identified were pertinent to our research focused on understanding

the impact of a survey methodology change on patient satisfaction survey results.

The Importance of the HCAHPS Results

There are three primary reasons hospitals and health systems are interested in the data provided

by the HCAHPS survey. First, the results expose health systems to reputational risks - the survey results

can either enhance or diminish the reputation of hospitals and health systems. Second, meaningful

financial implications for health systems related to HCAHPS outcomes exist. Third, a significant body of

research indicates that survey methodology can impact a survey's overall results, which can lead to

changes in outcomes that affect reputational risk and financial impacts.
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Reputational Opportunities and Risks

Hospitals and health systems are ultimately in the service industry - caring for patients and their

families. While their primary function is to care for patients clinically, like any other business, how they

provide the service to patients and families matters. As such, the retention of existing patients and the

acquisition of new patients are critical to the long-term success of health systems. CMS reports Patient

Experience Star Ratings for all hospitals, calculated by averaging responses for the 10 HCAHPS categories

of aggregated survey questions. This consistency in approach allows consumers to compare hospital

patient experience scores nationwide. To provide transparency and easier decision-making for

consumers, this data is presented in a simple “star rating” format to make it easier to understand and

assess hospital information (Centers for Medicare & Medicaid Services, 2022). In addition, the official

HCAHPS scores for all surveyed hospitals and health systems are publicly reported on Care Compare on

Medicare.gov (www.medicare.gov/care-compare) quarterly, with the oldest quarter of surveys rolling off

as the newest quarter rolls on. Each day, approximately 5,100 patients complete the HCAHPS (Centers for

Medicare & Medicaid Services, 2022).

Many factors impact the overall outcome of the HCAHPS scores for hospitals, and most facilities

have specific initiatives to improve their outcomes. For example, hospitals may train employees in how

they should engage with patients and family members. Many hospitals follow Studer’s Five

Fundamentals of Service, known by the acronym “AIDET” (Acknowledge, Introduce, Duration,

Explanation, Thank You), which, when used consistently, correlates closely with higher patient

satisfaction scores (Studer, 2003). However, demographic factors have an impact on patient satisfaction

scores as well. Elements such as primary language spoken at home, ethnicity, education, and race have

been shown to influence how patients rate their hospital experience. McFarland et al. (2015) completed

a large multivariate regression analysis and determined that "hospital size and primary language
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(‘non-English speaking’) most strongly predicted unfavorable HCAHPS scores while education and white

ethnicity most strongly predicted favorable HCAHPS scores" (McFarland et al., 2015, p. 1).

Financial Implications

The vast majority of hospitals across the country rely on reimbursement from the federal

government for a significant portion of their patient population covered through the Medicare program.

In 2017, the American Hospital Association (AHA) reported that more than 40% of a typical hospital’s

patient volume comes from Medicare patients. To incentivize (and penalize) hospitals based on their

patient satisfaction results, in 2011, CMS instituted a Value-Based Purchasing (VBP) program that ties a

portion of the Inpatient Prospective Payment System (IPPS) to performance on quality measures.

HCAHPS is the basis for the Person and Community Engagement (PCE) domain, which accounts for 25%

of a hospital’s Hospital VBP Total Performance Score (TPS) (Centers for Medicare & Medicaid Services,

2022). In addition to the financial impact on hospitals based on VBP, stronger patient experience scores

improve patient retention and, thus, financial sustainability for the health system (Mehta, 2015).

The Impact of Survey Methodology on Survey Ratings

Survey methodology profoundly impacts a survey's overall rating or score. Multiple studies have

demonstrated that respondents tend to provide higher ratings when a survey is administered by phone

than when it is administered by mail. In 2006, Elliot et al. conducted a randomized mode experiment of

HCAHPS with a sample of 27,229 discharges representing 45 hospitals nationwide. The study, published

in 2009, found that, in general, evaluation results were more positive when the survey was administered

via phone than by mail. Notably, these differences in ratings were “large enough to substantially bias

comparisons among hospitals choosing different modes unless mode adjustments are made” (Elliott et

al., 2009, p. 513). These findings align with a similar study by De Vries et al. that determined that, in

general, HCAHPS survey respondents “were more likely than mail respondents to give positive

evaluations of care” (De Vries et al., 2005, p. 2134). More specifically, administration via telephone
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increased “the propensity for more favorable evaluations of care” for more than half of the HCAHPS

questions examined (De Vries et al. 2005, p. 2120). These findings also align with a Drake et al. (2014)

study examining how responses differed between phone and mail administration of a survey asking

patients to report on their experiences with healthcare providers and office staff in the last 12 months.

Based on the study performed by De Vries et al. (2005), the average hospital could improve its overall

survey results simply by changing from a mail survey to a telephone survey. In one domain, physical

environment, the study found that scores in this composite “would have improved by 1.51 hospital-level

standard deviations, enough to move a hospital from the 7th percentile to the 50th percentile” (De Vries

et al., 2005, p. 2136).

One possible explanation for phone surveys receiving higher overall scores is that mail surveys

might “increase perceived impersonality and may encourage reporting of some sensitive information”

(Bowling, 2005, p. 288). Phone surveys may also cause respondents to consider social norms and either

respond as they think the interviewer expects or respond more favorably to appear more conforming,

leading to social desirability bias (Bowling, 2005). Qualtrics, the vendor now administering our capstone

partner organization’s HCAHPS survey via mail, reported a similar impact on HCAHPS results based on

their experience. Qualtrics clients that moved from a phone distribution to a mail distribution for

HCAHPS surveys saw an average -4.03 point decrease in overall ratings (Qualtrics, 2023).

Knowledge of the impact the changes the health system has made to the HCAHPS survey sample

size and mode of administration will help inform whether additional changes need to be made that will

allow them to maximize the utility of the results received from HCAHPS while primarily focusing on the

non-HCAHPS related internal email patient satisfaction survey.
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CMS Mode Adjustment to Ratings

CMS acknowledges the impact of the HCAHPS modality on the survey results. To account for the

differences in HCAHPS results between phone, mixed method, and mail surveys, CMS calculates and

applies a mode adjustment to survey results collected via phone or mixed methods. Survey results

collected by mail are the reference and are not adjusted. The CMS Mode Adjustment was established

after a nationwide 2006 mode experiment conducted by CMS compared responses from patients

randomly assigned to complete the HCAHPS survey by mail, phone, mail with phone follow-up, or active

interactive voice response (HCAHPS Online, 2008).

In 2021, CMS conducted a large-scale experiment to update the mode adjustments for current

HCAHPS measures in the mail-only, telephone-only, and Mixed modes of the survey to be applied

beginning with patients discharged in January 2023. The experiment used a random sample of acute care

hospitals participating in HCAHPS from patients discharged between April and September 2021 from the

46 participating hospitals. The intent of the 2021 mode experiment was to more accurately capture the

impact of the mode of survey administration on how patients respond.

The original mode adjustment from the 2021 survey reported “top box” (for example, responses

of always) and “bottom box” (for example, responses of sometimes or never) scores for each of the 10

HCAHPS categories. A hypothetical set of responses collected by phone might show that in the

Communication with Nurses category, 82.5% of respondents selected the top box (always), 9.7% selected

a middlebox (usually), and 7.8% selected a bottom box (sometimes or never). These percentages are

then adjusted by applying the most recent CMS mode adjustments noted in Table 2.
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Table 2: HCAHPS Survey Mode Adjustments of Bottom and Top Box Percentages to a Reference of Mail

Bottom Box Top Box

Composite Topics Phone Only Mixed Phone Only Mixed

Nurse Communication -1.40% -1.5% -5.1% -0.9%

Doctor Communication -2.00% -1.0% -2.3% -0.7%

Responsiveness of Hospital Staff -2.00% -2.5% -2.4% 1.7%

Communication About Medicines 0.40% 0.3% -6.3% -1.9%

Discharge Information 1.40% 0.4% -1.4% 0.4%

Care Transition 1.40% 0.9% -0.6% -1.3%

Individual Items

Cleanliness of Hospital Environment -1.20% -0.9% -0.9% -0.7%

Quietness of Hospital Environment -2.10% -0.8% -6.6% -0.8%

Global Items

Overall Rating of Hospital 0.00% -0.9% -0.5% 0.2%

Willingness to Recommend Hospital 0.20% -0.3% -3.0% 1.0%

Note: Table is from HCAHPS Online, 2023.

In this example, the 82.5% of top box responses would be adjusted by -5.1% for an adjusted total

of 77.4% of responses categorized as top box. The 7.8% of bottom box responses would be adjusted by

-1.4% for an adjusted total of 6.4% of responses categorized as bottom box. Finally, to calculate the

adjusted middle box percentage, the top, and bottom box percentages would be subtracted from 100%,

resulting in 16.2% of responses categorized as middle box (100% – 77.4% top box – 6.4% bottom box =

16.2% middle box).
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Conceptual Framing & Project Questions

Though several conceptual frameworks exist that address methods for improving the overall

patient experience, physician engagement, and the connection between the patient experience and

overall health outcomes, we did not find any frameworks that address the impact of a survey modality

change on survey ratings based on both response rates and demographics of respondents. Given this, we

developed the novel conceptual framework shown in Figure 1 that indicates the response rates and

demographics of respondents may be impacted by survey modality, and this may impact survey results.

Survey results have effects on health systems, including reputational opportunities and risks, as well as

financial implications.

Figure 1: Conceptual Framework Model for Survey Mode Impact on HCAHPS

Based on this novel conceptual framework, our capstone partner is interested in an analysis of

survey results collected by phone compared with those collected by mail which address the impact of

survey methodology on survey ratings, potential risks, and opportunities, as well as potential financial

implications for the organization. The aim of this research seeks to address the following questions:
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The Impact of Survey Methodology on Survey Ratings

● Question 1a: How does the overall response rate differ, if at all?

● Question 1b: What differences, if any, are there in the survey ratings for the 10 HCAHPS survey

categories based on the demographic profile of respondents?

● Question 1c: What differences, if any, are there in the survey ratings based on the demographic

profile of respondents?

Reputational Risks and Opportunities

● Question 2: What are the changes, if any, on the Overall Hospital HCAHPS rating?

Financial Implications

● Question 3: How do the results for the 10 survey categories differ, if at all, from the current CMS

HCAHPS Mode Adjustments?

Project Design

Recruitment

PRC and Qualtrics administer the HCAHPS survey as contracted vendors under the direction of

our capstone partner. At the end of each month, they determine the population of patients eligible to be

surveyed during the past month using criteria defined by the Centers for Medicare & Medicaid Services

(Centers for Medicare & Medicaid Services, 2023). They then provide this list of patients to PRC and

Qualtrics, and PRC and Qualtrics then use simple random sampling to select a subset of participants from

the population. CMS guidelines require that “Hospitals must submit at least 300 completed HCAHPS

Surveys in a rolling four-quarter period (unless the hospital is too small to obtain 300 completed

surveys). The absence of a sufficient number of HCAHPS-eligible discharges is the only acceptable reason

for submitting fewer than 300 completed HCAHPS Surveys in a rolling four-quarter period” (Centers for

Medicare & Medicaid Services, 2023, p. 67).
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PRC and Qualtrics calculate the estimated minimum sample size to achieve the required

response rate for each hospital based on historical and expected return rates. There is no overall

sampling rate across the health system - it is specific to each hospital.

Data Collection

CMS guidelines must be followed when administering the HCAHPS survey. Hospitals and their

selected vendors are provided with detailed administrative procedures, including scripts for patient calls

(Appendix A) and the mail survey instrument that must be used (Appendix C). The vendors must adhere

to the guidelines published in the CMS CAHPS® Hospital Survey (HCAHPS) Quality Assurance Guidelines

for surveys conducted by phone (Appendix B) and by mail (Appendix D) (Centers for Medicare &

Medicaid Services, 2023).

PRC administered the HCAHPS survey via phone until June 30, 2023, and Qualtrics began

administering the HCAHPS survey via mail as of July 1, 2023. We are collecting and analyzing data from

the same period for 2022 and 2023 to reduce potential response variation due to seasonal differences.

Data collected includes all HCAHPS Survey results from our capstone partner hospitals:

1. Collected by PRC by phone from a sample of patients discharged from the hospital between July

1, 2022, and September 30, 2022.

2. Collected by Qualtrics by mail from a sample of patients discharged from the hospital between

July 1, 2023, and September 30, 2023.

Data from PRC for phone surveys were received on October 23, 2023, in a .csv file. Consistent

with CMS guidelines, PRC made initial phone calls to the sampled patients between 48 hours and 6

weeks (42 calendar days) after initial discharge and up to five follow-up phone calls within 6 weeks (42

calendar days) of the initial phone call. The data includes 77,452 unique patients from 89 hospitals

across 12 states as described in Appendix F, with 24,822 successful responses. Hospitals not meeting the
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CMS guidelines for HCAHPS participation (Children’s Hospitals, Behavioral Health Hospitals, etc.) were

excluded from the data set.

Data from Qualtrics mail surveys were retrieved via the Qualtrics online portal on December 22,

2023, as a .csv file. Consistent with CMS guidelines, the first HCAHPS cover letter and questionnaire were

mailed to 39,635 unique patients between 48 hours and 6 weeks (42 calendar days) after initial

discharge. A second cover letter and questionnaire were sent to sampled non-respondents

approximately 21 calendar days after the first mailing. This data set includes successful responses from

7,726 unique patients who responded to the mailed survey, representing 62 Hospitals.

HCAHPS Survey Tool Validity and Reliability

The HCAHPS survey is a valid tool that ensures objective and comparable survey results across

hospitals. According to Tevis et al. (2014), after adjusting the results for “mode of administration, ...

patient-reported health status, education, age, primary language, service line, hospital response rate,

and service-age interaction, the HCAHPS Survey has been shown to have satisfactory internal consistency

reliability and hospital-level reliability” (p. 151). Reliability ranged from 0.66–0.89 with a median of 0.88

at the hospital level and from 0.51–0.88 with a median of 0.72 for internal consistency. Tevis et al. found

that, based on these results, hospitals and health systems can make valid comparisons of patient

experiences across hospitals (2014).

Data Analysis

We analyzed the data received from PRC and Qualtrics using both R and Excel. In addition to the

data collected on the HCAHPS survey, our data set included demographic data (gender and age) from the

health system regarding each respondent. Below, we describe the analysis and type of statistical tests

administered for each research question.
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Question 1a: How does the overall response rate differ, if at all?

To answer this question, we first calculated the overall response rate for the surveys

administered by PRC and Qualtrics and then ran a z-test to compare the two proportions.

Question 1b: What differences, if any, are there in the survey ratings for the 10 HCAHPS survey

categories based on the demographic profile of respondents?

We first calculated the average scores for each data set for the 10 survey categories used by

CMS. We ran t-tests to look for significant differences at the HCAHPS survey category level without

separating by demographic. To look for differences by demographic profile, we then ran two-way

ANOVAs with a dependent variable of the average rating for each of the 10 survey categories and

independent variables of survey mode (phone vs mal) and demographic (gender, age, race, highest level

of education, Spanish/Hispanic/Latino heritage, language most spoken at home).

Question 1c: What differences, if any, are there in the response rates based on the demographic

profile of respondents?

PRC provided demographic data for those who did not respond to the phone survey, however,

Qualtrics did not provide demographic data for respondents who did not respond to the mailed survey.

Given this lack of demographic data for non-respondents from Qualtrics, we could not determine

response rates by demographics. However, we calculated the percentage of respondents for each

demographic variable and compared differences between surveys collected by phone and mail. We then

ran z-tests to compare the two proportions.

Question 2: What are the changes, if any, on the Overall Hospital HCAHPS rating?

To determine if there was a statistically significant difference in the Overall Hospital rating

provided by respondents via phone vs via mail, we ran a Welch two-sample independent t-test. The data

for both the PRC and Qualtrics data sets are left skewed, though the large sample sizes (24,822 and
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7,726, respectively) allow for some violation of normality. However, the differences in sample sizes

indicate that a Welch’s t-test may be more robust than a student’s t-test.

Question 3: How do the results for the 10 survey categories differ, if at all, from the current CMS

HCAHPS Mode Adjustments?

To compare whether the current CMS HCAHPS Mode Adjustments accurately reflect the

differences in responses from patients who completed the survey via phone as compared to those who

completed the survey via mail, we first calculated average scores for each data set for the 10 survey

categories defined by CMS and described in Table 1. We then calculated the top, middle and bottom box

scores using the process described in the CMS Mode Adjustment to Ratings section above. We then

added the published CMS HCAHPS Mode Adjustment (as shown in Table 2) to each PRC score (collected

via phone). We compared those to the scores from the surveys administered by Qualtrics (collected via

mail and considered baseline for mode adjustment).

Data Collection Challenges

The HCAHPS data was provided by PRC in a .csv file which included data on all patients sampled,

both respondents and non-respondents. Since the data file contains data about all sample members, we

can determine the response rate by demographic variables.

The HCAHPS data provided by Qualtrics was provided as an Excel file. It did not, however, include

data for the entire sample. It included data only for those in the sample who responded to the survey

and it excluded data for those who did not respond. The lack of non-respondent data means we could

not calculate response rates by demographic variables for the Qualtrics data. Though we asked our

capstone partner for this information several times, it was not provided. It is unclear if Qualtrics does not

have access to this data or if our requests were not addressed for other reasons. Qualtrics was, however,

able to provide the total number of surveys mailed to patients for each hospital, and from that, we were

able to calculate overall response rates.
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Though the data sets from PRC and Qualtrics include similar information, not all data was

comparable. Differences include that Qualtrics collapsed the highest level of education completed

question from 6 response levels to 3, did not include text data about the primary “other” language

spoken at home, did not include data for admission source, did not include data for the principal reason

for admission, and reported pediatrics as the admitting provider specialty for 16 patients who are aged

18 to 76. Other differences included Qualtrics not using the CMS-defined variable names for some data

and some hospitals represented in the PRC data set but not the Qualtrics data set. There are two main

reasons for the differences in represented hospitals. First, the implementation with Qualtrics was a

phased approach, which means specific markets were excluded. Second, because CMS doesn't require

HCAHPS for Critical Access Hospitals, the decision was made not to administer HCAHPS (and use only the

real-time listening online survey) for these hospitals.

Findings

Finding 1a: The response rates for surveys conducted by mail are 39.19% lower than response rates for

surveys conducted by phone.

Results indicate that the response rates for surveys conducted via phone compared to those

conducted via mail were significantly different (z = 45.37, p < .00001).

Table 3: Overall Response Rate

PRC (phone) Qualtrics (mail) p value

Overall Response Rate 32.05% 19.49% p < .0001
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Finding 1b: There are differences for 9 of 10 survey categories based on whether the survey

was completed by phone or mail.

To answer this question, we first ran t-tests to compare the differences between survey

ratings for each category, regardless of demographic profile, for surveys collected by phone vs by mail.

Results indicated a significant difference in survey rating for 9 of the 10 survey categories, as shown in

Table 4 below. There was no significant difference in rating for Doctor Communication. Survey ratings for

all other survey categories were higher/better when collected by phone than when collected by mail.

Discharge Information is rated 1 for Yes and 2 for No, with lower scores indicating a more positive rating.

Table 4: Survey Ratings by Survey Category

HCAHPS Survey Category PRC (phone) Qualtrics (mail) p value

Nurse Communication 3.74 3.72 p = 0.002

Doctor Communication 3.73 3.72 p > .05

Responsiveness of Hospital Staff 3.49 3.45 p < .001

Communication About Medicines 3.32 3.20 p < .001

Discharge Information 1.11 1.15 p < .001

Care Transition 3.47 3.42 p < .001

Cleanliness of Hospital Environment 3.59 3.53 p < .001

Quietness of Hospital Environment 3.56 3.44 p < .001

Overall Hospital Rating 8.84 8.61 p < .001

Recommend the Hospital 3.66 3.61 p < .001
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Finding 1c: The demographic profile of those who responded is significantly different for each

demographic variable.

We could not calculate response rates by demographic profile since Qualtrics could not provide

demographic data for patients who were sent a survey but did not respond. We were, however, able to

calculate the percentage of respondents in each demographic category. After doing this, we then

conducted a z-test for proportions for each level of each demographic category. We found that for every

demographic category, there were statistically significant differences in the proportion of responses for

either all or most levels of that demographic variable.

Gender

As shown in Table 5, there were more female (61.78%) than male (38.22%) respondents for

surveys collected by phone. The same pattern of more female (55.37%) and fewer male (44.63%)

respondents was present for surveys collected by mail, but both the difference in the proportion of

female respondents for phone compared to mail and the difference in the proportion of male

respondents for phone compared to mail was significant.

Table 5: Proportion of Responses by Gender

Gender PRC (phone) Qualtrics (mail) p value

Male 38.22% 44.63% p < .001

Female 61.78% 55.37% p < .001

Age

Differences in the percentage of respondents that fell into each age group indicate that a higher

number of younger respondents responded to the phone survey, and a higher number of older

respondents responded to the mail survey. All results belo were significant with p < .001.
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Figure 2: Proportion of Responses by Age

Race

Respondents who indicated two or more races in their survey response were categorized as

mixed, and those who indicated one race were categorized as the race they indicated. Z-test results

showed significant differences in the proportion of respondents who indicated they were mixed, white,

Black, or Asian. Notably, the percentage of responses from participants who indicated they were Black

decreased by 51.02%. Responses from participants who indicated they were white increased by 18.85%.

Table 6: Proportion of Responses by Race

Race PRC (phone) Qualtrics (mail) p value

Mixed 6.59% 1.33% p < .001

White 74.83% 88.94% p < .001

Black or African-American 15.60% 7.64% p < .001

Asian 1.97% 1.13% p < .001

Native Hawaiian or Pacific Islander 0.18% 0.15% p > .05

American Indian or Alaska Native 0.82% 0.80% p > .05
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Highest Level of Education

Z-tests comparing the highest level of education of respondents indicated significant differences

in the proportion of respondents in all levels of the education demographic category. The percentage of

respondents who indicated they were high school graduates or less dropped by 14.85% for surveys

collected via mail, and increased for respondents who indicated they had some college or were 4-year

graduates (7.22%) or had more than 4-year college degrees (27.48%).

Table 7: Proportion of Responses by Highest Level of Education

Highest level of education PRC (phone) Qualtrics (mail) p value

High school graduate or less 43.38% 36.94% p < .001

4-year college graduate or some college 45.01% 48.26% p < .001

More than 4-year college degree 11.61% 14.80% p < .001

Spanish/Hispanic/Latino Heritage

Z- tests indicated a significant difference in the percentage of respondents who noted either

being or not being of Spanish/Hispanic/Latino heritage. For surveys collected by mail, the percentage of

respondents who indicated being of Spanish/Hispanic/Latino heritage dropped by 63.18% and increased

9.36% for respondents who indicated not being of Spanish/Hispanic/Latino heritage.

Table 8: Proportion of Responses by Spanish/Hispanic/Latino heritage

Spanish/Hispanic/Latino heritage PRC (phone) Qualtrics (mail) p value

Yes 12.90% 4.75% p < .001

No 87.10% 95.25% p < .001
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Language Most Spoken at Home

The percentage of respondents who indicated that Spanish was the language they spoke most

often at home dropped by 80.87%. The percentage of respondents who indicated that English was the

language they spoke most often at home increased by 6.76%.

Table 9: Proportion of Responses by Language Most Spoken at Home

Language most spoken at home PRC (phone) Qualtrics (mail) p value

English 92.16% 98.39% p < .001

Spanish 7.32% 1.40% p < .001

Some other language 0.52% 0.21% p < .001

Finding 1d: In some cases the demographic profile or the combination of demographic profile and

survey mode impacted survey category rating.

We next looked for significant interactions between survey mode and demographic profile for

each of the 10 HCAHPS survey categories. Table 10 is an overview of significant interactions found

between survey mode (phone vs mail) and the demographic category noted for each HCAHPS survey

category.
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Table 10: Significant Interactions Demographic Category and Survey Mode

Interaction between demographic category and survey mode

Survey Category
Gender Age Race

Highest
Level of

Education

Spanish/
Hispanic
/Latino

Language
most

spoken at
home

Nurse Communication Yes

Doctor Communication Yes

Responsiveness of Hospital Staff Yes

Communication About Medicines Yes Yes

Discharge Information Yes Yes

Care Transition Yes Yes Yes Yes Yes

Cleanliness of Hospital Environment

Quietness of Hospital Environment

Overall Hospital Rating Yes

Recommend the Hospital

The following sections provide detailed results of our statistical analysis of potential significant

interactions between survey mode and demographic profile. Data for each of the 10 survey categories is

presented, including whether a main effect was seen for demographic or for survey mode, as well as

details about the survey ratings when a significant interaction between survey mode and demographic

profile was found. Highlights include:

● A main effect of each of the six demographic variables was found for Doctor

Communication, Communication About Medicines, Cleanliness of Hospital Environment,

Quietness of Hospital Environment, Overall Hospital Rating, and Recommend the

Hospital
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● In general, younger respondents provided more positive survey ratings, and older

respondents reported more negative survey ratings

● In general, respondents who indicated being of Spanish/Hispanic/Latino heritage

provided more positive survey ratings than those who indicated not being of

Spanish/Hispanic/Latino heritage

Nurse Communication

Table 11: Main Effects and Significant Interactions for Nurse Communication

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender No Yes No

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes Yes

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Nurse Communication by demographic category (gender, age, race,

highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and survey

mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4) and

indicates that respondents rated Nurse Communication higher when responding by phone (3.74 out of 4)

than when responding by mail (3.72 out of 4).

In addition to a main effect for survey mode, a two-way ANOVA for Nurse Communication and

gender revealed no main effect for gender. This indicates that ratings of Nurse Communication differed
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based on survey mode, but did not differ based on gender. There was no significant interaction between

survey mode and gender, indicating that modalities are not performing differently for different genders.

In addition to a main effect for survey mode, a two-way ANOVA for Nurse Communication and

age revealed a main effect for age (p<.0001). This indicates that, in addition to survey mode, ratings of

Nurse Communication differed based on age. Average ratings for Nurse Communication, in general,

became lower the older a respondent was, with ratings from 18- to 24-year-olds averaging 3.78 out of 4,

and ratings from respondents 90 years and older averaging 3.65 out of 4. There was no significant

interaction between survey mode and age, indicating that modalities are not performing differently for

different ages.

In addition to a main effect for survey mode, a two-way ANOVA for Nurse Communication and

race revealed a main effect for race (p=.0381). This indicates that, in addition to survey mode, ratings of

Nurse Communication differed based on race. Average ratings for Nurse Communication were highest for

respondents who indicated they were Native Hawaiian or Pacific Islander (3.76 out of 4) or Asian (3.75

out of 4) and lowest for respondents who indicated they were American Indian or Alaska Native (3.72

out of 4). There was no significant interaction between survey mode and race, indicating that modalities

are not performing differently for different races.

In addition to a main effect for survey mode, a two-way ANOVA for Nurse Communication and

highest level of education revealed a main effect for the highest level of education (p=.003). This

indicates that, in addition to survey mode, the rating of Nurse Communication differed based on highest

level of education. Average ratings for Nurse Communication were higher from respondents who had a

high school diploma or less (3.74 out of 4) or more than a 4-year college degree (3.74 out of 4) than they

were from respondents with some college or a 4-year degree (3.72 out of 4). There was no significant

interaction between survey mode and highest level of education, indicating that modalities are not

performing differently for different levels of education.
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In addition to a main effect for survey mode, a two-way ANOVA for Nurse Communication and

Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino heritage (p<.0001).

This indicates that, in addition to survey mode, the rating of Nurse Communication differed based on

Spanish/Hispanic/Latino heritage. Average ratings for Nurse Communication were higher from

respondents who indicated being of Spanish/Hispanic/Latino heritage (3.79 out of 4) than they were

from respondents who indicated not being of Spanish/Hispanic/Latino heritage (3.73 out of 4). The

two-way ANOVA also revealed that for Nurse Communication there was a significant interaction between

survey mode (phone vs mail) and whether respondents indicated they were of Spanish/Hispanic/Latino

heritage or not (F=4.079, p=.048), indicating that modalities are performing differently based on whether

respondent indicated being of Spanish/Hispanic/Latino heritage. Average ratings from respondents who

indicated they were of Spanish/Hispanic/Latino heritage were higher when responding by phone (3.80

out of 4) than when responding by mail (3.73 out of 4). Average ratings from respondents indicated they

were not of Spanish/Hispanic/Latino heritage were also higher when responding by phone (3.73 out of

4) than when responding by mail (3.72 out of 4). The effect size for this interaction (h2<.01) indicates no

practical significance of the interaction between survey mode and Spanish/Hispanic/Latino descent.

However, the non-normality of the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Nurse Communication and

language most spoken at home revealed a main effect for language most spoken at home (p<.0001). This

indicates that, in addition to survey mode, the rating of Nurse Communication differed based on

language most spoken at home. Average ratings for Nurse Communication were higher from

respondents who indicated speaking mainly Spanish at home (3.81 out of 4) than from respondents who

indicated speaking mainly English at home (3.73 out of 4). There was no significant interaction between

survey mode and language most spoken at home, indicating that modalities are not performing

differently based on language most spoken at home.
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Doctor Communication

Table 12: Main Effects and Significant Interactions for Doctor Communication

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes No Yes

Age Yes No No

Race Yes No No*

Highest Level of
Education

Yes Yes** No

Spanish/Hispanic/
Latino

Yes No No

Language most
spoken at home

Yes Yes** No

* A significant interaction was revealed, but post hoc analysis showed this interaction was between
different race categories across survey modes, and not the same race category across survey modes.

** In parsing out demographic effects, a main effect of survey mode was found, which contradicts the
overall effect detailed in Table 10. This may be due to differences in sample size attributed to missing
data.

A two-way ANOVA for Doctor Communication and gender revealed a main effect for gender

(p<.0001) but no main effect for survey mode. This indicates that rating of Doctor Communication

differed based on gender but did not differ based on survey mode. Average ratings for Doctor

Communication were higher from females (3.73 out of 4) than they were from males (3.72 out of 4).

There was a significant interaction between survey mode and gender (F=4.076, p<.05), indicating that

modalities are performing differently based on gender. Average ratings from females were higher when

responding by phone (3.74 out of 4) than by mail (3.72 out of 4). Average ratings from males were the

same when responding by phone (3.71 out of 4) and by mail (3.71 out of 4). The effect size for the
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interaction (h2<.01) indicates no practical significance. However, the non-normality of the overall rating

data may impact the effect size.

A two-way ANOVA for Doctor Communication and age revealed a main effect for age (p<.0001)

but no main effect for survey mode. This indicates that rating of Doctor Communication differed based

on age, but did not differ based on survey mode. Average ratings for Doctor Communication became

progressively lower the older a respondent was, with ratings (regardless of survey mode) from 18- to

24-year-olds averaging 3.83 out of 4, and rating from respondents 90 years and older averaging 3.63 out

of 4. There was no significant interaction between survey mode and age, indicating that modalities are

not performing differently for different ages.

A two-way ANOVA for Doctor Communication and race revealed a main effect for race (p<.0001)

but no main effect for survey mode. This indicates that rating of Doctor Communication differed based

on race, but did not differ based on survey mode. Regardless of survey mode, ratings provided by Asian

(3.79 out of 4) and Black (3.77 out of 4) respondents were highest, and ratings provided by Native

Hawaiian or Pacific Islander (3.70 out of 4) and white (3.72 out of 4) respondents were lowest. There was

a significant interaction between survey mode and race (F=2.931, p=.0119), indicating that modalities

are performing differently based on race. However, post hoc analysis showed significant differences

between survey modes for different race categories, and not for the same race category. This indicates

that the interaction between race and survey mode is driven by differences between race categories

across survey modes and not differences in the same race category across survey modes. The effect size

for the interaction (h2<.01) indicates no practical significance. However, the non-normality of the overall

rating data may impact the effect size.

A two-way ANOVA for Doctor Communication and highest level of education revealed a main

effect for the highest level of education (p=.0291) and a main effect for survey mode (p=.0318). This

indicates that the rating of Doctor Communication differed based on highest level of education, with
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higher ratings from respondents who had a high school diploma or less (3.74 out of 4) or more than a

4-year college degree (3.73 out of 4) than from respondents with some college or a 4-year degree (3.72

out of 4). In the parsing out of demographic effects of highest level of education on Doctor

Communication a main effect of mode was found, in contradiction to the overall effect noted in Table 10.

This may be due to differences in sample size attributed to missing data. There was no significant

interaction between survey mode and highest level of education, indicating that modalities are not

performing differently for different levels of education.

A two-way ANOVA for Doctor Communication and Spanish/Hispanic/Latino heritage revealed a

main effect for Spanish/Hispanic/Latino heritage (p<.0001) but no main effect for survey mode. This

indicates that rating of Doctor Communication differed based on Spanish/Hispanic/Latino heritage, but

did not differ based on survey mode. Respondents who indicated being of Spanish/Hispanic/Latino

heritage provided higher ratings (3.84 out of 4) than respondents who indicated not being of

Spanish/Hispanic/Latino heritage (3.72 out of 4). There was no significant interaction between survey

mode and Spanish/Hispanic/Latino heritage, indicating that modalities are not performing differently

based on whether a respondent is of Spanish/Hispanic/Latino heritage.

A two-way ANOVA for Doctor Communication and language most spoken at home revealed a

main effect for language most spoken at home (p<.0001) and a main effect for survey mode (p=.0286).

This indicates that rating of Doctor Communication differed based on language most spoken at home,

with respondents who indicated speaking mainly Spanish at home providing higher ratings (3.89 out of

4) than respondents who indicated speaking mainly English at home (3.72 out of 4). In parsing out the

demographic effects of language most spoken at home on Doctor Communication, a main effect of mode

was found, in contradiction to the overall effect noted in Table 10. This may be due to differences in

sample size attributed to missing data. There was no significant interaction between survey mode and
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language most spoken at home, indicating that modalities are not performing differently based on

language most spoken at home.

Responsiveness of Hospital Staff

Table 13: Main Effects and Significant Interactions for Responsiveness of Hospital Staff

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender No Yes No

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes Yes

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Responsiveness of Hospital Staff by demographic category (gender,

age, race, highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and

survey mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4)

and indicates that respondents rated the Responsiveness of Hospital Staff higher when responding by

phone (3.49 out of 4) than when responding by mail (3.45 out of 4).

In addition to a main effect for survey mode, a two-way ANOVA for Responsiveness of Hospital

Staff and gender revealed no main effect for gender. This indicates that ratings of Responsiveness of

Hospital Staff differed based on survey mode but did not differ based on gender. There was no significant

interaction between survey mode and gender, indicating that modalities are not performing differently

for different genders.
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In addition to a main effect for survey mode, a two-way ANOVA for Responsiveness of Hospital

Staff and age revealed a main effect for age (p<.0001). This indicates that, in addition to survey mode,

ratings of Responsiveness of Hospital Staff differed based on age. Average ratings for Responsiveness of

Hospital Staff increased from 18- to 24-year-olds (3.54 out of 4) through 35- to 39-year-olds (3.62 out of

4), but then dropped beginning with 40- to 44-year-olds (3.41 out of 4). This lower rating continued with

an average rating of 3.44 out of 4 for age categories 40- to 44-year-olds through respondents older than

90 years. There was no significant interaction between survey mode and age, indicating that modalities

are not performing differently for different ages.

In addition to a main effect for survey mode, a two-way ANOVA for Responsiveness of Hospital

Staff and race revealed a main effect for race (p<.0001). This indicates that, in addition to survey mode,

ratings of Responsiveness of Hospital Staff differed based on race. Average ratings for Responsiveness of

Hospital Staff were highest for respondents who indicated they were Native Hawaiian or Pacific Islander

(3.58 out of 4) and lowest for respondents who indicated they were Black (3.42 out of 4). There was no

significant interaction between survey mode and race, indicating that modalities are not performing

differently for different races.

In addition to a main effect for survey mode, a two-way ANOVA for Responsiveness of Hospital

Staff and highest level of education revealed a main effect for the highest level of education (p<.0001).

This indicates that, in addition to the survey mode, the rating of Responsiveness of Hospital Staff differed

based on the highest level of education. Average ratings for Responsiveness of Hospital Staff were higher

from respondents who had a high school diploma or less (3.49 out of 4) or more than a 4-year college

degree (3.48 out of 4) than they were from respondents with some college or a 4-year degree (3.46 out

of 4). There was no significant interaction between the survey mode and the highest level of education,

indicating that modalities are not performing differently for different levels of education.
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In addition to a main effect for survey mode, a two-way ANOVA for Responsiveness of Hospital

Staff and Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino heritage

(p<.0001). This indicates that, in addition to survey mode, the rating of Responsiveness of Hospital Staff

differed based on Spanish/Hispanic/Latino heritage. Average ratings for Responsiveness of Hospital Staff

were higher from respondents who indicated Spanish/Hispanic/Latino heritage (3.53 out of 4) than

respondents who indicated not Spanish/Hispanic/Latino heritage (3.47 out of 4). The two-way ANOVA

also revealed that for Responsiveness of Hospital Staff, there was a significant interaction between

survey mode (phone vs mail) and whether respondents indicated they were of Spanish/Hispanic/Latino

heritage or not (F=6.561, p=.0104), indicating that modalities are performing differently based on

whether respondents indicated they were of Spanish/Hispanic/Latino heritage or not. Average ratings

from respondents indicated they were of Spanish/Hispanic/Latino heritage were higher when

responding by phone (3.60 out of 4) than when responding by mail (3.46 out of 4). Average ratings from

respondents indicated they were not of Spanish/Hispanic/Latino heritage were also higher when

responding by phone (3.48 out of 4) than when responding by mail (3.45 out of 4). The effect size for this

interaction (h2<.01) indicates no practical significance of the interaction between survey mode and

Spanish/Hispanic/Latino heritage. However, the non-normality of the overall rating data may impact the

effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Responsiveness of Hospital

Staff and language most spoken at home revealed a main effect for language most spoken at home

(p<.0001). This indicates that, in addition to survey mode, the rating of Responsiveness of Hospital Staff

differed based on the language most spoken at home. Average ratings for Responsiveness of Hospital

Staff were higher from respondents who indicated speaking mainly Spanish at home (3.59 out of 4) than

they were from respondents who indicated speaking mainly English at home (3.47 out of 4). There was
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no significant interaction between survey mode and language most spoken at home, indicating that

modalities are not performing differently based on language most spoken at home.

Communication About Medicines

Table 14: Main Effects and Significant Interactions for Communication About Medicines

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes Yes No

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes Yes

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Communication About Medicines by demographic category (gender,

age, race, highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and

survey mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4)

and indicates that respondents rated Communication About Medicines higher when responding by

phone (3.32 out of 4) than when responding by mail (3.20 out of 4).

In addition to a main effect for survey mode, a two-way ANOVA for Communication About

Medicines and gender revealed a main effect for gender (p<.0001). This indicates that, in addition to

survey mode, ratings of Communication About Medicines differed based on gender. Average ratings for

Communication About Medicines were higher from female respondents (3.31 out of 4) than from male
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respondents (3.23). There was no significant interaction between survey mode and gender, indicating

that modalities are not performing differently for different genders.

In addition to a main effect for survey mode, a two-way ANOVA for Communication About

Medicines and age revealed a main effect for age (p<.0001). This indicates that, in addition to survey

mode, ratings of Communication About Medicines differed based on age. Average ratings for

Communication About Medicines became progressively lower the older a respondent was, with ratings

from 18- to-24 year-olds averaging 3.53 out of 4 and ratings from respondents 90 years and older

averaging 3.16 out of 4. There was no significant interaction between survey mode and age, indicating

that modalities are not performing differently for different ages.

A two-way ANOVA for Communication About Medicines and race revealed no main effect for

race. This indicates that ratings of Communication About Medicines did not differ based on respondents’

race. There was a significant interaction between survey mode and race (F=2.727, p=.0181), indicating

that modalities are performing differently based on race. Post hoc analysis showed significant differences

between survey modes for respondents who indicated they were white (p<.0001), with average ratings

by phone of 3.32 out of 4 and ratings by mail of 3.18 out of 4. There were no significant differences for

any of the other race categories (mixed, Black, Asian, Native Hawaiian or Pacific Islander, and American

Indian or Alaska Native). The effect size for the interaction (h2<.01) indicates no practical significance.

However, the non-normality of the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Communication About

Medicines and highest level of education revealed a main effect for the highest level of education

(p<.0001). This indicates that, in addition to survey mode, the rating of Communication About Medicines

differed based on highest level of education. Average ratings for Communication About Medicines were

higher from respondents who had a high school diploma or less (3.25 out of 4) than they were from

respondents with more than a 4-year college degree (3.16 out of 4) or respondents with some college or
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a 4-year degree (3.18 out of 4). There was no significant interaction between survey mode and highest

level of education, indicating that modalities are not performing differently for different levels of

education.

In addition to a main effect for survey mode, a two-way ANOVA for Communication About

Medicines and Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino

heritage (p<.0001). This indicates that, in addition to survey mode, the rating of Communication About

Medicines differed based on Spanish/Hispanic/Latino heritage. Average ratings for Communication

About Medicines were higher from respondents who indicated Spanish/Hispanic/Latino heritage (3.43

out of 4) than respondents who indicated not Spanish/Hispanic/Latino heritage (3.25 out of 4). The

two-way ANOVA also revealed that for Communication About Medicines there was a significant

interaction between survey mode (phone vs mail) and whether respondents indicated they were of

Spanish/Hispanic/Latino heritage or not (F=5.905, p=.0151), indicating that modalities are performing

differently based on whether respondents indicated they were of Spanish/Hispanic/Latino heritage or

not. Average ratings from respondents indicated they were of Spanish/Hispanic/Latino heritage were

higher when responding by phone (3.56 out of 4) than when responding by mail (3.31 out of 4). Average

ratings from respondents indicated they were not of Spanish/Hispanic/Latino heritage were also higher

when responding by phone (3.30 out of 4) than when responding by mail (3.20 out of 4). The effect size

for this interaction (h2<.01) indicates no practical significance of the interaction between survey mode

and Spanish/Hispanic/Latino heritage. However, the non-normality of the overall rating data may impact

the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Communication About

Medicines and language most spoken at home revealed a main effect for language most spoken at home

(p<.0001). This indicates that, in addition to survey mode, the rating of Communication About Medicines

differed based on the language most spoken at home. Average ratings for Communication About
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Medicines were higher from respondents who indicated speaking mainly Spanish at home (3.58 out of 4)

than from respondents who indicated speaking mainly English at home (3.25 out of 4). There was no

significant interaction between the survey mode and the language most spoken at home, indicating that

modalities are not performing differently based on the language most spoken at home.

Discharge Information

Table 15: Main Effects and Significant Interactions for Discharge Information

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes Yes Yes

Age Yes Yes No

Race No Yes No

Highest Level of
Education

No Yes No

Spanish/Hispanic/
Latino

Yes Yes Yes

Language most
spoken at home

No Yes No

Each two-way ANOVA for Discharge Information by demographic category (gender, age, race,

highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and survey

mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4) and

indicates that respondents rated Discharge Information better when responding by phone (1.11 out of 2)

than when responding by mail (1.15 out of 2). Discharge Information is rated as 1 for Yes and 2 for No,

and lower scores indicate a more positive rating.

In addition to a main effect for survey mode, a two-way ANOVA for Discharge Information and

gender revealed a main effect for gender (p<.0001). This indicates that, in addition to survey mode,
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ratings of Discharge Information differed based on gender. Average ratings for Discharge Information

were more positive from female respondents (1.14 out of 2) than from male respondents (1.11 out of 2).

The two-way ANOVA also revealed that for Discharge Information there was a significant interaction

between survey mode (phone vs mail) and gender, indicating that modalities are performing differently

for different genders. Average ratings from females were better when responding by phone (1.11 out of

2) than by mail (1.17 out of 2). Average ratings for males were also better when responding by phone

(1.10 out of 2) than by mail (1.12 out of 2). The effect size for the interaction (h2<.01) indicates no

practical significance. However, the non-normality of the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Discharge Information and

age revealed a main effect for age (p<.0001). This indicates that, in addition to survey mode, ratings of

Discharge Information differed based on age. Average ratings for Discharge Information became

progressively worse the older a respondent was, with ratings from 18- to 24-year-olds averaging 1.08 out

of 2, and ratings from respondents 90 years and older averaging 1.19 out of 4. There was no significant

interaction between survey mode and age, indicating that modalities are not performing differently for

different ages.

A two-way ANOVA for Discharge Information and race revealed no main effect for race. This

indicates that ratings of Discharge Information did not differ based on respondents’ race. There was a

significant interaction between survey mode and race (F=2.727, p=.0181). There was no significant

interaction between survey mode and race, indicating that modalities are not performing differently for

different races.

A two-way ANOVA for Discharge Information and the highest level of education revealed no

main effect for the highest level of education. This indicates that the ratings of Discharge Information did

not differ based on the highest level of education. There was no significant interaction between the
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survey mode and the highest level of education, indicating that modalities are not performing differently

for different levels of education.

In addition to a main effect for survey mode, a two-way ANOVA for Discharge Information and

Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino heritage (p<.0001).

This indicates that, in addition to survey mode, the rating of Discharge Information differed based on

Spanish/Hispanic/Latino heritage. Average ratings for Discharge Information were better from

respondents who indicated not being of Spanish/Hispanic/Latino heritage (1.11 out of 2) than they were

from respondents who indicated being of Spanish/Hispanic/Latino heritage (1.13 out of 2). The two-way

ANOVA also revealed that for Discharge Information there was a significant interaction between survey

mode (phone vs mail) and whether respondents indicated they were of Spanish/Hispanic/Latino descent

or not (F=4.647, p=.0311). Average ratings from respondents indicated they were of

Spanish/Hispanic/Latino heritage were better when responding by phone (1.08 out of 4) than when

responding by mail (1.15 out of 2). Average ratings from respondents indicated they were not of

Spanish/Hispanic/Latino heritage were also better when responding by phone (1.10 out of 2) than when

responding by mail (1.14 out of 2). The effect size for this interaction (h2<.01) indicates no practical

significance of the interaction between survey mode and Spanish/Hispanic/Latino descent. However, the

non-normality of the overall rating data may impact the effect size.

A two-way ANOVA for Discharge Information and language most spoken at home revealed no

main effect for the language most spoken at home. This indicates that the ratings of Discharge

Information did not differ based on language most spoken at home. There was no significant interaction

between survey mode and language most spoken at home, indicating that modalities are not performing

differently for language most spoken at home.
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Care Transition

Table 16: Main Effects and Significant Interactions for Care Transition

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender No Yes Yes

Age Yes Yes No*

Race Yes Yes Yes

Highest Level of
Education

Yes Yes Yes

Spanish/Hispanic/
Latino

No Yes Yes

Language most
spoken at home

Yes Yes Yes

* A significant interaction was revealed, but post hoc analysis showed this interaction was between
different age categories across survey modes and not the same age category across survey modes.

Each two-way ANOVA for Care Transition by demographic category (gender, age, race, highest

level of education, Spanish/Hispanic/Latino, and language most spoken at home) and survey mode

revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4) indicates that

respondents rated Care Transition higher when responding by phone (3.47 out of 4) than when

responding by mail (3.42 out of 4).

A two-way ANOVA for Care Transition and gender revealed no main effect for gender. This

indicates that ratings of Care Transition did not differ based on respondents’ gender. There was a

significant interaction between survey mode and gender (F=4.732, p=.0296), indicating that modalities

are performing differently for different genders. Average ratings from females were higher when

responding by phone (3.47 out of 4) than when responding by mail (3.40 out of 4). Average ratings from
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male were also higher when responding by phone (3.47 out of 4) than when responding by mail (3.43

out of 4). The effect size for the interaction (h2<.01) indicates no practical significance. However, the

non-normality of the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Care Transition and age

revealed a main effect for age (p<.0001). This indicates that, in addition to survey mode, ratings of Care

Transition differed based on age. Average ratings for Care Transition became progressively worse the

older a respondent was, with ratings from 18- to 24-year-olds averaging 3.56 out of 4, and ratings from

respondents 90 years and older averaging 3.29 out of 4. There was no significant interaction between

survey mode and age, indicating that modalities are not performing differently for different ages. There

was a significant interaction between survey mode and age (F=1.848, p=.0269), indicating that

modalities are performing differently for different ages. However, post hoc analysis showed significant

differences between survey modes for different age categories, and not for the same age category. This

indicates that the interaction between age and survey mode is driven by differences between age

categories across survey modes and not differences in the same age category across survey modes. The

effect size for the interaction (h2<.01) indicates no practical significance. However, the non-normality of

the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Care Transition and race

revealed a main effect for race (p<.0001). This indicates that, in addition to survey mode, ratings of Care

Transition differed based on race. Average ratings for Care Transition were highest for respondents who

indicated they were Native Hawaiian or Pacific Islander (3.49 out of 4) and lowest for respondents who

indicated they were Black (3.43 out of 4). There was a significant interaction between survey mode and

race (F=4.468, p<.0001), indicating that modalities are performing differently based on race. Post hoc

analysis showed significant differences between survey modes for respondents who indicated they were

white (p<.0001), with average ratings by phone of 3.50 out of 4 and ratings by mail of 3.42 out of 4.
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There were no significant differences for any of the other race categories (mixed, Black, Asian, Native

Hawaiian or Pacific Islander, and American Indian or Alaska Native). The effect size for the interaction

(h2<.01) indicates no practical significance. However, the non-normality of the overall rating data may

impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Care Transition and highest

level of education revealed a main effect for the highest level of education (p<.0001). This indicates that,

in addition to survey mode, the rating of Care Transition differed based on highest level of education.

Average ratings for Care Transition were higher from respondents with more than a 4-year college

degree (3.50 out of 4) and lower from respondents with a high school diploma or less (3.43 out of 4) and

respondents with some college or a 4-year degree (3.45 out of 4). The two-way ANOVA also revealed

that for Care Transition there was a significant interaction between survey mode (phone vs mail) and

highest level of education, indicating that modalities are performing differently for different levels of

education. Average ratings for Care Transition were higher for all levels of education when responding by

phone vs by mail. For respondents with more than a 4-year college degree, average ratings were 3.54 out

of 4 by phone and 3.46 out of 4 by mail. For respondents with a high school diploma or less, average

ratings were 3.45 out of 4 by phone and 3.42 out of 4 by mail. For respondents with some college or a

4-year degree, average ratings were 3.50 out of 4 by phone and 3.42 out of 4 by mail. The effect size for

the interaction (h2<.01) indicates no practical significance. However, the non-normality of the overall

rating data may impact the effect size.

A two-way ANOVA for Care Transition and Spanish/Hispanic/Latino heritage revealed no main

effect for Spanish/Hispanic/Latino heritage. This indicates that ratings of Care Transition did not differ

based on whether respondents were of Spanish/Hispanic/Latino heritage. There was a significant

interaction between survey mode and Spanish/Hispanic/Latino heritage (F=7.773, p=.0053), indicating

that modalities are performing differently based on Spanish/Hispanic/Latino heritage. Contrary to the
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average rating provided for Care Transition by phone vs by mail regardless of demographic profile,

average ratings from respondents indicated they were of Spanish/Hispanic/Latino heritage were lower

when responding by phone (3.48 out of 4) than when responding by mail (3.51 out of 4). Average ratings

from respondents who indicated they were not of Spanish/Hispanic/Latino heritage were higher when

responding by phone (3.48 out of 4) than when responding by mail (3.42 out of 4). It is likely that the

drop in total respondents who indicated being of Spanish/Hispanic/Latino heritage from 12.9% for

surveys administered by phone to 4.75% for surveys administered by mail impacted the variety of

responses received, and this may have contributed to the differences in ratings for Care Transition that

were provided overall compared to when those ratings were broken out by whether respondents

indicated they were of Spanish/Hispanic/Latino heritage. The effect size for this interaction (h2<.01)

indicates no practical significance of the interaction between survey mode and Spanish/Hispanic/Latino

descent. However, the non-normality of the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Care Transition and language

most spoken at home revealed a main effect for language most spoken at home (p=.0457). This indicates

that, in addition to survey mode, the rating of Care Transition differed based on language most spoken at

home. Average ratings for Care Transition were higher from respondents who indicated speaking mainly

Spanish at home (3.89 out of 4) than they were from respondents who indicated speaking mainly English

at home (3.72 out of 4). The two-way ANOVA also revealed that for Care Transition there was a

significant interaction between survey mode and language most spoken at home (F=9.389, p<.0001),

indicating that modalities are performing differently based on language most spoken at home. Contrary

to the average ratings provided for Care Transition by phone vs by mail regardless of demographic

profile, average ratings from respondents who indicated speaking mainly Spanish at home were lower

when responding by phone (3.43 out of 4) than when responding by mail (3.76 out of 4). However,

average ratings from respondents who indicated speaking mainly English at home were higher when
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responding by phone (3.49 out of 4) than when responding by mail (3.42 out of 4). It is likely that the

change in total respondents who indicated speaking mainly Spanish or English at home from 7.32% and

92.16% respectively for surveys administered by phone, to 1.40% and 98.39% respectively for surveys

administered by mail impacted the variety of responses received, and this may have contributed to the

differences in ratings for Care Transition that were provided overall compared to when those ratings

were broken out by the language respondents indicated they spoke most often at home. The effect size

for this interaction (h2<.01) indicates no practical significance of the interaction between survey mode

and language most spoken at home. However, the non-normality of the overall rating data may impact

the effect size.

Cleanliness of Hospital Environment

Table 17: Main Effects and Significant Interactions for Cleanliness of Hospital Environment

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes Yes No

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes No

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Cleanliness of Hospital Environment by demographic category (gender,

age, race, highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and

survey mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4)
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indicates that respondents rated Cleanliness of Hospital Environment higher when responding by phone

(3.59 out of 4) than when responding by mail (3.53 out of 4).

In addition to a main effect for survey mode, a two-way ANOVA for Cleanliness of Hospital

Environment and gender revealed a main effect for gender (p<.0001). This indicates that, in addition to

survey mode, ratings of Cleanliness of Hospital Environment differed based on gender. Average ratings

for Cleanliness of Hospital Environment were higher from female respondents (3.62 out of 4) than from

male respondents (3.51 out of 4). There was no significant interaction between survey mode and gender,

indicating that modalities are not performing differently for different genders.

In addition to a main effect for survey mode, a two-way ANOVA for Cleanliness of Hospital

Environment and age revealed a main effect for age (p<.0001). This indicates that, in addition to survey

mode, ratings of Cleanliness of Hospital Environment differed based on age. Ratings for Cleanliness of

Hospital Environment became progressively worse, on average, the older a respondent was, with ratings

from 18- to 24-year-olds averaging 3.68 out of 4, and ratings from respondents 90 years and older

averaging 3.56 out of 4. There was no significant interaction between survey mode and age, indicating

that modalities are not performing differently for different ages.

In addition to a main effect for survey mode, a two-way ANOVA for Cleanliness of Hospital

Environment and race revealed a main effect for race (p<.0001). This indicates that, in addition to survey

mode, ratings of Cleanliness of Hospital Environment differed based on race. Average ratings for

Cleanliness of Hospital Environment were highest for respondents who indicated they were Mixed race

(3.61 out of 4) and lowest for respondents who indicated they were Native Hawaiian or Pacific Islander

(3.37 out of 4). There was no significant interaction between survey mode and age, indicating that

modalities are not performing differently for different races.

In addition to a main effect for survey mode, a two-way ANOVA for Cleanliness of Hospital

Environment and highest level of education revealed a main effect for the highest level of education
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(p<.0001). This indicates that, in addition to survey mode, the rating of Cleanliness of Hospital

Environment differed based on highest level of education. Average ratings for Cleanliness of Hospital

Environment were higher from respondents with a high school diploma or less (3.58 out of 4) and lower

from respondents with some college or a 4-year degree (3.54 out of 4). There was no significant

interaction between survey mode and age, indicating that modalities are not performing differently for

different levels of education.

In addition to a main effect for survey mode, a two-way ANOVA for Cleanliness of Hospital

Environment and Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino

heritage (p<.0001). This indicates that, in addition to survey mode, the rating of Cleanliness of Hospital

Environment differed based on Spanish/Hispanic/Latino heritage. Average ratings for Cleanliness of

Hospital Environment were better from respondents who indicated being of Spanish/Hispanic/Latino

heritage (3.63 out of 4) than they were from respondents who indicated not being of

Spanish/Hispanic/Latino heritage (3.56 out of 4). There was no significant interaction between survey

mode and Spanish/Hispanic/Latino heritage, indicating that modalities are not performing differently

based on whether respondents are of Spanish/Hispanic/Latino heritage.

In addition to a main effect for survey mode, a two-way ANOVA for Cleanliness of Hospital

Environment and language most spoken at home revealed a main effect for language most spoken at

home (p<.0001). This indicates that, in addition to survey mode, the rating of Cleanliness of Hospital

Environment differed based on language most spoken at home. Average ratings for Cleanliness of

Hospital Environment were higher from respondents who indicated speaking mainly Spanish at home

(3.69 out of 4) than they were from respondents who indicated speaking mainly English at home (3.56

out of 4). There was no significant interaction between survey mode and language most spoken at home,

indicating that modalities are not performing differently based on language most spoken at home.
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Quietness of Hospital Environment

Table 18: Main Effects and Significant Interactions for Quietness of Hospital Environment

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes Yes No

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes No

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Quietness of Hospital Environment by demographic category (gender,

age, race, highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and

survey mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4)

indicates that respondents rated Quietness of Hospital Environment higher when responding by phone

(3.56 out of 4) than when responding by mail (3.44 out of 4).

In addition to a main effect for survey mode, a two-way ANOVA for Quietness of Hospital

Environment and gender revealed a main effect for gender (p<.0001). This indicates that, in addition to

survey mode, ratings of Quietness of Hospital Environment differed based on gender. Average ratings for

Quietness of Hospital Environment were higher from female respondents (3.53 out of 4) than from male

respondents (3.47 out of 4). There was no significant interaction between survey mode and gender,

indicating that modalities are not performing differently for different genders.
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In addition to a main effect for survey mode, a two-way ANOVA for Quietness of Hospital

Environment and age revealed a main effect for age (p<.0001). This indicates that, in addition to survey

mode, ratings of Quietness of Hospital Environment differed based on age. Ratings for Quietness of

Hospital Environment dropped off significantly for respondents 40 years and older. Ratings from 18- to

24-year-olds through 35- to 39-year-olds averaged 3.64 out of 4, followed by a drop in ratings from 40- to

44-year-olds through respondents 90 years and older, which averaged 3.48 out of 4. There was no

significant interaction between survey mode and age, indicating that modalities are not performing

differently for different ages.

In addition to a main effect for survey mode, a two-way ANOVA for Quietness of Hospital

Environment and race revealed a main effect for race (p<.0001). This indicates that, in addition to survey

mode, ratings of Quietness of Hospital Environment differed based on race. Average ratings for

Quietness of Hospital Environment were highest for respondents who indicated they were Black (3.64

out of 4) and lowest for respondents who indicated they were White (3.48 out of 4). There was no

significant interaction between survey mode and age, indicating that modalities are not performing

differently for different races.

In addition to a main effect for survey mode, a two-way ANOVA for Quietness of Hospital

Environment and highest level of education revealed a main effect for the highest level of education

(p<.0001). This indicates that, in addition to survey mode, the rating of Quietness of Hospital

Environment differed based on highest level of education. Average ratings for Quietness of Hospital

Environment were higher from respondents with a high school diploma or less (3.56 out of 4) and lower

from respondents with some college or a 4-year degree (3.47 out of 4) and more than a 4-year degree

(3.46 out of 4). There was no significant interaction between survey mode and age, indicating that

modalities are not performing differently for different levels of education.
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In addition to a main effect for survey mode, a two-way ANOVA for Quietness of Hospital

Environment and Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino

heritage (p<.0001). This indicates that, in addition to survey mode, the rating of Quietness of Hospital

Environment differed based on Spanish/Hispanic/Latino heritage. Average ratings for Quietness of

Hospital Environment were better from respondents who indicated being of Spanish/Hispanic/Latino

heritage (3.62 out of 4) than they were from respondents who indicated not being of

Spanish/Hispanic/Latino heritage (3.49 out of 4). There was no significant interaction between survey

mode and Spanish/Hispanic/Latino heritage, indicating that modalities are not performing differently

based on whether respondents are of Spanish/Hispanic/Latino heritage.

In addition to a main effect for survey mode, a two-way ANOVA for Quietness of Hospital

Environment and language most spoken at home revealed a main effect for language most spoken at

home (p<.0001). This indicates that, in addition to survey mode, the rating of Quietness of Hospital

Environment differed based on language most spoken at home. Average ratings for Quietness of Hospital

Environment were higher from respondents who indicated speaking mainly Spanish at home (3.73 out of

4) than they were from respondents who indicated speaking mainly English at home (3.49 out of 4).

There was no significant interaction between survey mode and language most spoken at home,

indicating that modalities are not performing differently based on language most spoken at home.
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Overall Hospital Rating

Table 19: Main Effects and Significant Interactions for Overall Hospital Rating

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes Yes Yes

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes No

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Overall Hospital Rating by demographic category (gender, age, race,

highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and survey

mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4)

indicates that respondents rated Overall Hospital Rating higher when responding by phone (8.84 out of

10) than when responding by mail (8.61 of 10).

In addition to a main effect for survey mode, a two-way ANOVA for Overall Hospital Rating and

gender revealed a main effect for gender (p=.0396). This indicates that, in addition to survey mode,

ratings of Overall Hospital Rating differed based on gender. Average ratings for Overall Hospital Rating

were higher from male respondents (8.77 out of 10) than from female respondents (8.69 out of 10).

There was a significant interaction between survey mode and gender (F=6.426, p=.0113), indicating that

modalities are performing differently for different genders. Average ratings from males were higher

when responding by phone (8.85 out of 4) than when responding by mail (8.68 out of 4). Average ratings
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from females were also higher when responding by phone (8.84 out of 4) than when responding by mail

(8.55 out of 4). The effect size for the interaction (h2<.01) indicates no practical significance. However,

the non-normality of the overall rating data may impact the effect size.

In addition to a main effect for survey mode, a two-way ANOVA for Overall Hospital Rating and

age revealed a main effect for age (p<.0001). This indicates that, in addition to survey mode, ratings of

Overall Hospital Rating differed based on age. Ratings for Overall Hospital Rating dropped off significantly

for respondents 40 years and older. Ratings from 18- to 24-year-olds through 35- to 39-year-olds

averaged 3.64 out of 4, followed by a drop in ratings from 40- to 44-year-olds through respondents 90

years and older, which averaged 3.48 out of 4. There was no significant interaction between survey mode

and age, indicating that modalities are not performing differently for different ages.

In addition to a main effect for survey mode, a two-way ANOVA for Overall Hospital Rating and

race revealed a main effect for race (p=.0156). This indicates that, in addition to survey mode, ratings of

Overall Hospital Rating differed based on race. Average ratings for Overall Hospital Rating were highest

for respondents who indicated they were Native Hawaiian or Pacific Islander (9.42 out of 10) and lowest

for respondents who indicated they were Asian (8.71 out of 10). There was no significant interaction

between survey mode and race, indicating that modalities are not performing differently for different

races.

In addition to a main effect for survey mode, a two-way ANOVA for Overall Hospital Rating and

highest level of education revealed a main effect for the highest level of education (p<.0001). This

indicates that, in addition to survey mode, the rating of Overall Hospital Rating differed based on highest

level of education. Average ratings for Overall Hospital Rating were higher from respondents with a high

school diploma or less (8.88 out of 10) and lower from respondents with some college or a 4-year degree

(8.67 out of 10) and more than a 4-year degree (8.63 out of 10). There was no significant interaction
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between survey mode and highest level of education, indicating that modalities are not performing

differently for different levels of education.

In addition to a main effect for survey mode, a two-way ANOVA for Overall Hospital Rating and

Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino heritage (p<.0001).

This indicates that, in addition to survey mode, the rating of Overall Hospital Rating differed based on

Spanish/Hispanic/Latino heritage. Average ratings for Overall Hospital Rating were higher from

respondents who indicated being of Spanish/Hispanic/Latino heritage (9.12 out of 10) than they were

from respondents who indicated not being of Spanish/Hispanic/Latino heritage (8.72 out of 10). There

was no significant interaction between survey mode and Spanish/Hispanic/Latino heritage, indicating

that modalities are not performing differently based on whether respondents are of

Spanish/Hispanic/Latino heritage.

In addition to a main effect for survey mode, a two-way ANOVA for Overall Hospital Rating and

language most spoken at home revealed a main effect for language most spoken at home (p<.0001). This

indicates that, in addition to survey mode, the rating of Overall Hospital Rating differed based on

language most spoken at home. Average ratings for Overall Hospital Rating were higher from

respondents who indicated speaking mainly Spanish at home (9.64 out of 10) than they were from

respondents who indicated speaking mainly English at home (8.71 out of 10). There was no significant

interaction between survey mode and language most spoken at home, indicating that modalities are not

performing differently based on language most spoken at home.
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Recommend the Hospital

Table 20: Main Effects and Significant Interactions for Recommend the Hospital

Demographic
Variable

Main Effect of
Demographic

Main Effect of
Survey Mode

Significant Interaction
between Demographic

and Survey Mode

Gender Yes Yes No

Age Yes Yes No

Race Yes Yes No

Highest Level of
Education

Yes Yes No

Spanish/Hispanic/
Latino

Yes Yes No

Language most
spoken at home

Yes Yes No

Each two-way ANOVA for Recommend the Hospital by demographic category (gender, age, race,

highest level of education, Spanish/Hispanic/Latino, and language most spoken at home) and survey

mode revealed a main effect for survey mode. This aligns with our Finding 1b (detailed in Table 4)

indicates that respondents rated Recommend the Hospital higher when responding by phone (3.66 out

of 4) than when responding by mail (3.61 of 4).

In addition to a main effect for survey mode, a two-way ANOVA for Recommend the Hospital

and gender revealed a main effect for gender (p<.0001). This indicates that, in addition to survey mode,

ratings of Recommend the Hospital differed based on gender. Average ratings for Recommend the

Hospital were higher from female respondents (3.65 out of 4) than from male respondents (3.61 out of

4). There was no significant interaction between survey mode and age, indicating that modalities are not

performing differently for different genders.
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In addition to a main effect for survey mode, a two-way ANOVA for Recommend the Hospital

and age revealed a main effect for age (p<.0001). This indicates that, in addition to survey mode, ratings

of Recommend the Hospital differed based on age. Ratings for Recommend the Hospital were lowest for

40- to 44-year-olds and 45- to 50-year-olds (average rating for both groups was 3.57 out of 4), and for 85-

to 89-year-olds and respondents older than 90 years (average rating for both groups was 3.58 out of 4).

Ratings for Recommend the Hospital were highest for 25- to 29-year-olds (3.71 out of 4). There was no

significant interaction between survey mode and age, indicating that modalities are not performing

differently for different ages.

In addition to a main effect for survey mode, a two-way ANOVA for Recommend the Hospital

and race revealed a main effect for race (p<.0001). This indicates that, in addition to survey mode,

ratings of Recommend the Hospital differed based on race. Average ratings for Recommend the Hospital

were highest for respondents who indicated they were Native Hawaiian or Pacific Islander (3.70 out of 4)

and lowest for respondents who indicated they were Black (3.61 out of 4) or American Indian or Alaska

native (3.61 out of 4). There was no significant interaction between survey mode and race, indicating

that modalities are not performing differently for different races.

In addition to a main effect for survey mode, a two-way ANOVA for Recommend the Hospital

and highest level of education revealed a main effect for the highest level of education (p<.0001). This

indicates that, in addition to survey mode, the rating of Recommend the Hospital differed based on

highest level of education. Average ratings for Recommend the Hospital were higher from respondents

with a high school diploma or less (3.65 out of 4) and lower from respondents with some college or a

4-year degree (3.62 out of 4) and more than a 4-year degree (3.63 out of 4). There was no significant

interaction between survey mode and highest level of education, indicating that modalities are not

performing differently for different levels of education.
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In addition to a main effect for survey mode, a two-way ANOVA for Recommend the Hospital

and Spanish/Hispanic/Latino heritage revealed a main effect for Spanish/Hispanic/Latino heritage

(p<.0001). This indicates that, in addition to survey mode, the rating of Recommend the Hospital differed

based on Spanish/Hispanic/Latino heritage. Average ratings for Recommend the Hospital were higher

from respondents who indicated being of Spanish/Hispanic/Latino heritage (3.74 out of 4) than they

were from respondents who indicated not being of Spanish/Hispanic/Latino heritage (3.63 out of 4).

There was no significant interaction between survey mode and Spanish/Hispanic/Latino heritage,

indicating that modalities are not performing differently based on whether respondents are of

Spanish/Hispanic/Latino heritage.

In addition to a main effect for survey mode, a two-way ANOVA for Recommend the Hospital

and language most spoken at home revealed a main effect for language most spoken at home (p<.0001).

This indicates that, in addition to survey mode, the rating of Recommend the Hospital differed based on

language most spoken at home. Average ratings for Recommend the Hospital were higher from

respondents who indicated speaking mainly Spanish at home (3.87 out of 4) than they were from

respondents who indicated speaking mainly English at home (3.62 out of 4). There was no significant

interaction between survey mode and language most spoken at home, indicating that modalities are not

performing differently based on language most spoken at home.
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Finding 2: Overall Hospital Rating is lower on surveys administered by mail.

The difference in Overall Hospital Rating for patients who completed the survey via phone

(M=8.84) as compared to those who completed the survey via mail (M=8.61) was statistically significant

(t(11,113) = 9.02, p < .001), with participants who took the survey by mail reporting lower Overall

Hospital Ratings than participants who took the survey by phone. We are 95% confident that the

difference in ratings between the two groups is between .19 and .29.

Table 21: Overall Hospital Rating

PRC (phone) Qualtrics (mail) p value

Overall Hospital Rating 8.84 8.61 p<.001

Finding 3: After applying the CMS HCAHPS Mode Adjustment, the percentage of surveys categorized as

top, middle and bottom are between -5.6% to 3.41% different from each other for all 10 survey

categories.

The CMS HCAHPS Mode Adjustments are calculated to account for differences in results for

surveys collected by phone vs. by mail. The intended outcome is that, after applying the mode

adjustment to the surveys collected via phone, the percentage of scores that fall in the top, middle, and

bottom boxes for data collected via phone vs via mail will be the same. Our analysis shows that after

applying the CMS HCAHPS Mode Adjustments, the percentage of ratings in the top, middle, and bottom

boxes for all 10 survey categories are not the same, with differences ranging from -5.16% to 3.41%. That

is, after applying the CMS mode adjustment, the percentage of ratings in the top, middle, and bottom

boxes for all 10 survey categories are between 5.16% lower and 3.41% higher than expected.

The largest differences occurred in ratings for Quietness of Hospital Environment (top box =

-5.16%, middle box = 3.28%), Cleanliness of Hospital Environment (top box = -4.55%, middle box =

3.41%), and Overall Hospital Rating (top box = -1.77%, bottom box = 2.82%).
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Table 22: CMS mode Adjusted Rating by Survey Category

Top Box Rating

Survey Category PRC (Adjusted) Qualtrics Delta

Nurse Communication 76.04% 77.18% 1.14%

Doctor Communication 79.15% 78.66% -0.49%

Responsiveness of Hospital Staff 61.69% 59.03% -2.67%

Communication About Medicines 58.06% 56.76% -1.30%

Discharge Information 88.15% 85.43% -2.72%

Care Transition 53.16% 50.85% -2.31%

Cleanliness of Hospital Environment 72.02% 67.47% -4.55%

Quietness of Hospital Environment 62.03% 56.88% -5.16%

Overall Hospital Rating 70.24% 68.47% -1.77%

Recommend the Hospital 70.80% 70.17% -0.64%

Middle Box Rating

Survey Category PRC (Adjusted) Qualtrics Delta

Nurse Communication 18.86% 17.95% -0.90%

Doctor Communication 16.15% 16.01% -0.14%

Responsiveness of Hospital Staff 27.45% 28.33% 0.88%

Communication About Medicines 20.39% 19.39% -1.01%

Discharge Information NA NA NA

Care Transition 41.05% 42.69% 1.64%

Cleanliness of Hospital Environment 17.54% 20.95% 3.41%

Quietness of Hospital Environment 29.49% 32.78% 3.28%
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Overall Hospital Rating 21.89% 20.84% -1.06%

Recommend the Hospital 23.19% 22.82% -0.37%

Bottom Box Rating

Survey Category PRC (Adjusted) Qualtrics Delta

Nurse Communication 5.10% 4.87% -0.24%

Doctor Communication 4.70% 5.32% 0.62%

Responsiveness of Hospital Staff 10.86% 12.65% 1.79%

Communication About Medicines 21.55% 23.86% 2.31%

Discharge Information 11.85% 14.57% 2.72%

Care Transition 5.80% 6.47% 0.67%

Cleanliness of Hospital Environment 10.44% 11.58% 1.14%

Quietness of Hospital Environment 8.47% 10.35% 1.87%

Overall Hospital Rating 7.87% 10.69% 2.82%

Recommend the Hospital 6.01% 7.01% 1.01%

Limitations

Several limitations of this study exist and should be considered when interpreting the results and

recommendations. First, Qualtrics was not able to provide demographic data for non-respondents. This

means that we could not determine response rates for specific demographic categories to determine if

there were differences in those rates for surveys conducted by phone and by mail. It also means that we

could not determine if the profile of respondents who completed the survey by mail was representative

of the sample of patients surveyed.

The HCAHPS survey contains primarily Likert scale questions with ratings of 4 (most positive) to 1

(least positive). Responses to all survey questions were left-skewed (more positive ratings than less
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positive ratings), meaning the data is not normally distributed. Though the sample sizes are large

(N=24,822 for phone and N=7,726 for mail), the non-normality of the data limits the validity of the use of

t-tests and ANOVAs. The unequal sample size may also impact the validity of ANOVAs since equal

variance cannot be assumed.

PRC and Qualtrics, contractors hired by our capstone partner organization, administered these

surveys. Since we did not administer the surveys ourselves, we cannot verify that the actual patient

responded to both the phone and mail surveys and not a family member or other individual. It is

assumed that both PRC and Qualtrics followed identification protocol to verify respondens’ identity .

Still, it is possible that someone other than the patient responded to the survey.

Recommendations

Reputational Risks and Opportunities

Recommendation 1: Evaluate the Impact of the Lower Overall Hospital Rating on CMS Star Ratings.

Our capstone partner, and the health system overall, face a potentially significant reputational

risk given our finding that the Overall Hospital rating scores are lower for mail surveys than for phone

surveys. Various studies on HCAHPS modality suggest more positive results for phone surveys than for

mail surveys (Elliott et al., 2009), and given our findings and the literature, we recommend our capstone

partner evaluate the impact of its HCAHPS survey modality change on the annually published and

publicly available CMS Star ratings. The organization should consider utilizing its Data Science Institute to

use the new HCAHPS results from the mail survey and model the potential impact on the predicted CMS

Star rating. The Data Science Institute can use historical CMS Star Rating quintiles for HCAHPS “Overall

Rating” to conduct predictive modeling to determine the likely positioning of each of its hospitals based

on the results from the HCAHPS survey administered by mail.
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Financial Implications

Recommendation 2: Evaluate the disparity in CMS Mode Adjustment impact on reimbursement.

In addition to a negative impact on a hospital or health system’s reputation, low HCAHPS scores

can also limit the amount of Medicare funding received. HCAHPS patient satisfaction scores impact

hospital reimbursement through the Hospital Value-Based Purchasing Program, which provides nearly $2

billion in annual value-based payments to hospitals for inpatient care. Hospitals with higher HCAHPS

scores earn higher reimbursements. Given the significant difference in the survey outcomes after

applying the CMS HCAHPS Mode Adjustment, we recommend additional analysis to understand the

disparity and potential reimbursement impact on our capstone partner.

The 2021 mode adjustment experiment conducted by CMS included 46 participating hospitals

(HCAHPS Online, 2008), while our capstone partner, by comparison, included responses from 89

hospitals for the phone survey and 62 hospitals for the mail survey - both well in excess of the CMS

experiment. Our study with a large, integrated health system may interest CMS. We suggest it would be

valuable for our capstone partner to further evaluate the impact on its reimbursements and share both

that information and our study findings with CMS to challenge the 2021 mode adjustment experiment

data. It is possible there are learnings from our study that could highlight potential considerations for

CMS to address in future survey mode adjustments. Our partner organization can also model the

potential financial impact on its health system due to the differences between the CMS-adjusted

expectations and the organization’s HCAHPS survey results. It is unclear if there will be a financial penalty

or a financial gain given the range of differences in the percentage of ratings in the top, middle, and

bottom boxes for all 10 survey categories compared to the baseline adjustment established by CMS.
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The Impact of Survey Methodology on the Demographic Profile of Respondents

Recommendation 3: Compare the demographic profile of mail survey respondents to the overall

patient population.

There are many inequities in the United States across demographic groups regarding access to

quality healthcare services. Based on the demographic profile of respondents and the lower response

rate by mail, we recommend our capstone partner health system compare the demographic profile of

the mail survey respondents to the overall population the health system serves. Our findings indicate

that, compared to the phone survey, mail survey respondents were older; represented an increase in

those who indicated being white and a decrease in those who indicated being black; and represented a

decrease in those who indicated being of Spanish/Hispanic/Latino heritage. If the mail survey results do

not accurately represent the overall population served by our capstone partner, the health system is not

only missing out on hearing the voices of all the patients it serves but, more importantly, it could be

making clinical and care delivery decisions that may inadvertently impact those with significant Social

Determinants of Health (SDOH). Given prior studies, we know that lower response rates for HCAHPS are

typically associated with less representative data (Groves & Couper, 1998), and response rates may be

related to patient experiences with care (Elliott et al., 2005). These findings could have meaningful

implications for the health system’s efforts in addressing SDOH, which are “pervasive and deeply

embedded in our society, creating inequities in access to a range of social and economic benefits—such

as housing, education, wealth, and employment. These inequities put people at higher risk of poor

health” (CDC, 2022).

Given the disparities in healthcare delivery across the country, health systems must work to

better address differences in SDOH and work towards health equity, “a state in which every person has

the opportunity to attain their highest level of health” (CDC, 2022). We know that patients living in

poverty have more adverse outcomes than those who are more affluent and that “poverty is highly
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correlated with poorer health outcomes and higher risk of premature death” (CDC, 2022). SDOH and the

structural racism in our country are significant drivers of health disparities within communities of color.

Our capstone partner organization should ensure it is not perpetuating these problems by failing to

collect and account for patient experience data from a representative sampling of patients, and

specifically, from patients of color.

Final Recommendation with Broad Implications

Recommendation 4: Consider returning to administering the HCAHPS survey by phone.

Given the overall findings of our study, we would be remiss not to recommend the consideration

of returning to the HCAHPS survey administered by phone, as compared to the current mail survey.

With the lower response rate overall, reduced Overall Hospital survey score, the shift in

demographics of respondents, and the disparity in CMS mode adjustment, there are significant potential

reputational, financial, and care delivery implications for our capstone partner organization. If, after

further analysis, these factors cannot be better addressed in another way, the health system should

terminate the survey administration by mail and return to a phone survey. Although the direct cost to

administer the HCAHPS survey by mail is less on an annualized basis as compared to a phone survey, the

true cost of the survey may be higher when taking into account reduced reimbursement by CMS,

reputational impact as noted by CMS 5-Star ratings, and the potential harm created by decision making

that does not take into account the experiences of the most vulnerable patients.
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Table 23: Summary of Recommendations

Research Question Finding Recommendations

Impact of Survey

Methodology on

Response Rate and

Survey Ratings

1a. Response rates for surveys conducted by mail are 39.19%

lower than response rates for surveys conducted by phone.

Compare demographic

profile of responses to

overall patient population

served to determine

potential implications for

SDOH

1b. There are differences for 9 of 10 survey categories based

on whether the survey was completed by phone or mail.

1c. The demographic profile of those who responded is

significantly different for each demographic variable.

1d. In some cases the demographic profile or the

combination of demographic profile and survey mode

impacted survey category rating.

Reputational Risks

and Opportunities

2. The Overall Hospital rating is lower on surveys

administered by mail.

Evaluate impact of lower

Overall Hospital Ratings on

CMS Star Ratings

Financial

Implications

3. After applying the CMS HCAHPS Mode Adjustment, the

percentage of surveys categorized as top, middle and bottom

are between -5.6% to 3.41% different from each other for all

10 survey categories.

Evaluate the disparity in

CMS Mode Adjustment

impact on reimbursement

Consider return to phone

administration
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Conclusion

Out of the 6,000 hospitals in the United States, over 4,000 participate in HCAHPS, and over 3.0

million patients complete the mandated survey each year (CMS, 2023). The standardized HCAHPS survey

solicits input from patients about their hospital experiences to help hospitals improve processes,

procedures, or clinical care to better meet patients’ expectations. The survey is a powerful tool for

hospitals to hear directly from the consumer - their patients. This feedback allows hospitals to celebrate

the positive results while addressing areas of concern that did not meet patient expectations.

The changes in who responded to the survey in our capstone project were striking. The mail

survey produced more responses from patients who were female, older, and white. In addition, our

findings identified significant main effects between survey mode and the demographic profile for each of

the 10 HCAHPS survey categories. These findings are particularly concerning considering the implications

for SDOH, defined as the conditions in which “people are born, grow, live, work and age” (AHRQ, 2020).

Consistent with our findings from the literature, the response rate and Overall Hospital rating scores

decreased after the modality change. Unfortunately, lower response rates are also associated with less

representative data (Groves & Couper, 1998), and “many underserved groups, including racial and ethnic

minority patients, often have low response rates” (Elliott, 2022), which may limit the feedback received

from underrepresented groups. “Patients who are Black, Hispanic, or of low socioeconomic status are

less likely to respond to care experience surveys, underrepresenting these patients in overall

assessments of care and hampering efforts to measure health care equity” (Price et al., 2022, p. 915).

There are many inequities across sociodemographic groups related to healthcare access and the

quality of care received. An essential aspect of delivering high quality healthcare includes understanding

the SDOH of patients and communities in which healthcare is provided. “Healthcare systems that learn

about the communities their patients live in, and the community-level barriers members can face to

becoming and staying healthy, can better adapt their recommendations to people’s lives” (AHRQ, 2020).
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To address health inequities in patient experiences, hospitals must accurately measure the differences in

care experiences among a representative sample of the entire patient population. When hospitals and

health systems lack feedback from the totality of the patient base, they may make ongoing clinical or

procedural changes that could have unintended negative consequences for underrepresented patients

or those who are more poor and vulnerable.

Hospitals and health systems have a choice in the mode they select to administer the HCAHPS

survey. Survey mode matters, and there are implications for the hospital and the patients they serve. We

encourage hospitals and health systems to select the survey mode carefully, given the implications to

patients and the health systems themselves. It is a privilege to care for patients, and HCAHPS can be a

powerful tool to reflect the voices of those served. With this feedback, hospitals are in a great position to

make real-time adjustments to improve their reputation compared to other providers, maximize their

reimbursement, and, most importantly, ensure they provide the right services to benefit all they serve.
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Appendix A: HCAHPS Telephone Script

This appendix includes a script published by the Centers for Medicare & Medicaid Services

(2023) that must be followed by vendors administering the HCAHPS survey by telephone.
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Appendix B: HCAHPS Telephone Survey Administration Guidelines

This appendix includes the guidelines published by the Centers for Medicare & Medicaid Services

(2023) that must be met for all HCAHPS surveys administered by telephone.
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Appendix C: HCAHPS Mail Survey

This appendix includes the survey published by the Centers for Medicare & Medicaid Services

(2023) that must be used by vendors administering the HCAHPS survey by mail.
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Appendix D: HCAHPS Mail Survey Administration Guidelines

This appendix includes the guidelines published by the Centers for Medicare & Medicaid Services

(2023) that must be met for all HCAHPS surveys administered by mail.
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