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Abstract

Background—Surveys are increasingly used to assess patient experiences with health care. 

Comparisons of hospital scores based on patient experience surveys should be adjusted for patient 

characteristics that might affect survey results. Such characteristics are commonly drawn from 

patient surveys that collect little, if any, clinical information. Consequently some hospitals, 

especially those treating particularly complex patients, have been concerned that standard 

adjustment methods do not adequately reflect the challenges of treating their patients.

Objectives—To compare scores for different types of hospitals after making adjustments using 

only survey-reported patient characteristics and using more complete clinical and hospital 

information.

Research Design—We used clinical and survey data from a national sample of 1858 veterans 

hospitalized for an initial acute myocardial infarction (AMI) in a Department of Veterans Affairs 

(VA) medical center during fiscal years 2003 and 2004. We used VA administrative data to 

characterize hospitals. The survey asked patients about their experiences with hospital care. The 

clinical data included 14 measures abstracted from medical records that are predictive of survival 

after an AMI.

Results—Comparisons of scores across hospitals adjusted only for patient-reported health status 

and sociodemographic characteristics were similar to those that also adjusted for patient clinical 
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characteristics; the Spearman rank-order correlations between the 2 sets of adjusted scores were 

>0.97 across 9 dimensions of inpatient experience.

Conclusions—This study did not support concerns that measures of patient care experiences are 

unfair because commonly used models do not adjust adequately for potentially confounding 

patient clinical characteristics.
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Increasingly, consumers, providers, and purchasers are interested in using patient surveys to 

assess patient experiences with medical care.1–4 In 1995, the Agency for Healthcare 

Research and Quality launched what is now referred to as the Consumer Assessment of 

Healthcare Providers and Systems (CAHPS) project to develop standardized surveys to 

assess patient experiences,5–9 initially focusing on ambulatory care. The Centers for 

Medicare & Medicaid Services (CMS) later funded the CAHPS consortium to develop an 

instrument for assessment of patient experiences at acute care hospitals, Hospital CAHPS 

(HCAHPS).10,11 CMS now administers the HCAHPS survey nationally using a standard 

protocol.12 Since 2008, HCAHPS results have been publicly reported quarterly.12,13 The 

Patient Protection and Affordable Care Act of 2010 established Medicare's Hospital Value-

Based Purchasing (HVBP) program. In fiscal year 2013, 30% of participating hospitals' 

HVBP payment was determined by their performance on the HCAHPS survey.12,14

As with any quality indicator,15,16 comparisons of patient experience scores across 

physicians, health plans, or hospitals may be affected by patient characteristics unrelated to 

the quality of care provided, for at least 2 reasons.17 First, some processes of care are likely 

to vary with patient characteristics.17,18 Second, patients' characteristics can influence how 

they respond to survey questions. Varying distributions of such characteristics across 

hospitals might affect assessments of care, making comparisons among hospitals misleading 

and giving hospitals an incentive to attract patients likely to give higher ratings and avoid 

those most likely to report problems.

To address these issues, standard CAHPS analyses use statistical models to predict what 

each hospital's ratings would have been for a standard patient population, thereby removing 

from comparisons the predictable effects of differences in patient characteristics that vary 

across hospitals. These analyses typically rely on measures of patient characteristics 

available from the survey or administrative data.17,19–22 Some hospital administrators and 

clinicians have been concerned that their facility is disadvantaged by this limitation.23,24 

One frequently voiced concern is that large, academic health centers have more “complex” 

patients that are harder to treat and that available case-mix variables do not adequately 

capture that complexity.

Initial analyses of HCAHPS data used both survey data and clinical information, specifically 

the hospital service line (medical, surgical, maternity care) and diagnostic groups based on 

the Diagnostic-Related Group code.19 Of the 20 medical conditions modeled, only having a 

circulatory disorder was among the most important case-mix variables and it affected scores 
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only for those treated on a surgical service. Although the overall impact of case-mix 

adjustment is typically modest,17,19–22 the rankings of some hospitals may be substantially 

affected.17 CMS now uses similar, quarterly estimated, adjustment models with patient 

characteristics from the survey and hospital administrative data, but not the more specific 

Diagnostic-Related Group–based variables, when making hospital comparisons (http://

www.hcahpsonline.org/modeadjustment.aspx).

To assess the incremental effect of adjusting for clinical variables in addition to patient 

characteristics that are asked about on surveys, we estimated and compared several models 

that used measures of patient-centered care (PCC) as dependent variables and detailed 

clinical and process of care measures for patients treated for a heart attack, in addition to 

patient sociodemographic characteristics, as independent variables.

Methods

Sample

Data for patients treated in Veteran's Hospitals for an AMI were obtained from the VA's 

External Peer Review Program (EPRP) administered by the Office of Analytics and 

Business Intelligence, Office of Performance Measurement (previously the VA Office of 

Quality and Performance). Those data are part of a national performance measurement 

program that collects clinical data using chart audit by trained abstractors to assess the 

quality of care for all AMI inpatients. In a separate program, the VA also uses a survey to 

assess the experience of hospitalized patients, the Survey of Healthcare Experiences of 

Patients (SHEP). The VA sends a SHEP survey to a random sample of patients who were 

discharged to the community from each acute care VA hospital from 6 major services: 

medicine, surgery, psychiatry, rehabilitation, neurology, and spinal cord injury.

During fiscal years 2003 and 2004, all AMI patients selected for the EPRP study were also 

included in the SHEP sample and were mailed a survey 4–6 weeks after the end of the 

month in which they were discharged. Of the 2815 AMI patients, 1858 (66%) responded. 

Thus, the quality improvement database contained measures of both technical quality and 

perceptions of care for AMI patients. For patients with multiple AMI events, we selected the 

first (index) hospitalization within the 2-year period.

Clinical Condition, Medical History, and Admission Process

The EPRP chart abstraction coded data on 14 clinical measures that previous research25 has 

shown to be predictive of 30-day mortality among veterans with AMI. All these variables 

were considered in the present study as potential controls for severity of illness and aspects 

of admission that might affect the process of care (Table 1). Patients' date of birth and sex 

were obtained from VA administrative data at the time of sampling.

Patient Evaluations of Care

The inpatient SHEP survey includes a modified version of the PCC questionnaire developed 

by the Picker Institute3,26 and several questions about patient sociodemographic 

characteristics. Although the SHEP and CAHPS surveys differ in several respects, such as 

Cleary et al. Page 3

Med Care. Author manuscript; available in PMC 2015 December 17.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript

http://www.hcahpsonline.org/modeadjustment.aspx
http://www.hcahpsonline.org/modeadjustment.aspx


response scales and the specific experiences asked about, both were developed following 

similar principles27,28 including a focus on reports about—versus evaluations of—care.29,30 

Thus, the SHEP is an appropriate survey for examining factors that might affect CAHPS 

responses.

The Picker PCC component of the SHEP survey consists of 55 questions asking patients to 

evaluate 9 domains of their inpatient experience: access, courtesy, information about their 

illness and care, coordination of care, attention to patient preferences, emotional support, 

family involvement, physical comfort, and preparation for transition to outpatient care. 

Response categories were: “yes, always,” “yes, sometimes,” and “no.” We calculated the 

proportion of questions that were answered “yes, always” for each domain. We also 

calculated a total PCC score as the equally weighted average of the 9 domain scores. For 

presentation, scores were multiplied by 100 and can be read as the percent of responses 

indicating favorable perceptions of care (Table 2). The Picker survey domain scores were 

conceptualized as indices of substantive domains, as opposed to assessing a purely 

unidimensional construct, but nevertheless have good to excellent estimated reliabilities in 

the study sample [coefficient α = access (0.53); coordination (0.58); courtesy (0.66); 

information (0.76); emotional support (0.83); patient preferences (0.67); family involvement 

(0.73); physical comfort (0.62); transition (0.85); total score (0.91)]. The SHEP survey also 

asked respondents to report their education, marital status, employment status, race, and 

total household income for the previous year.

Hospital Characteristics

We used VA administrative data to classify hospitals by size, dichotomized as small (100 

beds or fewer) or large (> 100 beds), urban location, and teaching status (based on 

membership in the Council of Teaching Hospitals and Health Systems of the Association of 

American Medical Colleges). We also grouped facilities according to their complexity level 

(5 ordinal categories). These complexity levels are used within the VA to identify 

comparable hospitals for comparing clinical performance and to set pay levels for directors 

and other facility leadership. The complexity level is based on a composite index based on 7 

factors including patient volume, level of intensive care provided, patient acuity, number 

and distribution of residency training slots, total research funding managed by the facility, 

and number of physician specialists.31,32 For some analyses, hospitals were categorized as 

complex (complexity level = 1A, 1B, or 1C) or not complex (complexity level of 2 or 3). 

Table 3 shows the distributions of hospitals and patients by these characteristics.

Analyses

To assess potential biases because of survey non-response, we compared our final sample of 

AMI patients who had returned a survey (n = 1858) with those who had not (n = 957) on 4 

variables available for both groups: sex (by χ2), age, length of hospital stay, and technical 

quality of care (by t tests).

The 1858 patients in the present study received their AMI care at 120 different VA 

hospitals. Our sample represented all patients meeting our criteria irrespective of which 

hospital they were located in; thus not a clustered sample. Nevertheless, we assessed the 
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generalizability of our results by computing the potential impact on standard errors of 

treating our data as a clustered sample from a hypothetical larger population of hospitals. 

We computed the intraclass correlation coefficients of Picker scores using the between-

hospital and within-hospital variance estimates from an unconditional means hierarchical 

linear model. We also reestimated the main models taking clustering into account.

We multiply imputed all missing values in all predictors using model-based procedures, 

making possible inferences using all available data while properly reflecting the uncertainty 

in the imputed values.33 We generated 5 sets of imputed values34 using the Markov Chain 

Monte Carlo method of PROC MI in SAS 9.1 and combined analyses of the 5 completed 

datasets using PROC MIANALYZE to produce point estimates and adjusted standard errors.

Our main analyses assessed the differential effects of several case-mix model specifications 

on hospital scores grouped by each of the 4 hospital characteristics described above. First, to 

define a baseline, we calculated the unadjusted mean total PCC index score for patients 

cared for in the facilities who fell into each of the hospital characteristics categories 

described above (for example, patients treated in small and large facilities). Next, we 

estimated 4 sets of linear models that included that hospital characteristic in combination 

with different sets of covariates. Model 1 included variables that are available on most 

surveys and often used in adjustment models: age at admission, education (3 category 

ordinal variable), minority racial background (y/n), and self-reports of general health status 

(excellent, very good, good, fair, and poor). Model 2 included only clinical factors: history 

of cancer (y/n), history of CHF (y/n), history of dementia (y/n), highest serum creatinine 

level, heart rate at admission, systolic blood pressure at admission, and pain symptom count 

(1–3; chest pain, chest pressure, radiating pain), and model 3 included only whether the 

subject was already an inpatient when AMI occurred (y/n). Finally, model 4 included all the 

covariates from models 1 to 3. For each model, we calculated the adjusted total PCC index 

means for the various categories of hospitals and the differences between those category 

means, which could then be compared with the results based on the unadjusted scores. 

Finally, we computed the Spearman rank-order correlations between the model 1 hospital 

means (adjusted for survey-based patient self-report demographics and health status) and the 

model 4 hospital means (adjusted by all covariates) to assess the impact on hospital 

performance rankings of including clinical and hospital care process measures in addition to 

patient-reported demographic characteristics and health status in the adjustment. This was 

done for hospital means on each of the 9 dimensions of patient experience as well as for the 

PCC index score. Institutional Review Boards at the Veterans Administration and Yale 

University approved the study.

Results

There were no significant differences between our sample of AMI subjects who did and did 

not return a SHEP survey on sex, length of stay, or technical quality of care; P-values 

ranged from 0.12 (sex) to 0.85 (length of stay). However, the SHEP survey respondents 

were about 2 years younger (67.6) on average than those who did not return a survey (69.7; t 

= 4.42; P < 0.001). The intraclass correlation coefficients estimated from the unconditional 
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means hierarchical linear model was only 0.0073; therefore, we did not take clustering by 

hospital into account in the models presented.

The unadjusted PCC means in Table 3 show that patients in smaller, nonurban, and 

nonteaching hospitals tended to report better experiences with care than patients at larger, 

urban, and teaching hospitals, although these differences are not statistically significant. The 

PCC scores for patients in less complex hospitals (complexity 2 and 3) were significantly 

higher (P < 0.05) than patients in more complex hospitals (complexity 1A, 1B, 1C). 

Adjusting for patients' sociodemographic characteristics (model 1) had little impact on the 

contrasts and the difference between complex and noncomplex hospitals was still significant 

(P < 0.05). The differences in adjusted scores produced by models 2, 3, and 4 are generally 

similar. For the contrast between teaching and nonteaching hospitals, the differences 

between adjusted scores generated by model 4 were bigger than those generated by model 1 

and, therefore, were more unfavorable to the teaching hospitals.

Summary scores may mask differences in component scores; therefore, we examined 

comparable models for each Picker dimension score (data not shown). Although the total 

score was not significantly different between teaching and nonteaching hospitals, 

nonteaching hospitals had significantly better scores for access (P < 0.05), coordination (P < 

0.01), and respect for preferences (P < 0.05). Adjusting the scores for sociodemographic 

characteristics reduced these differences somewhat, but the differences were still significant. 

Adjusting for all covariates increased the differences somewhat for each dimension score 

and all contrasts were still significant. When we compared complex and noncomplex 

hospitals on the specific dimension scores, lower complexity hospitals had significantly 

higher (more favorable) scores than high-complexity hospitals on the access (P < 0.01), 

coordination (P < 0.01), and respect for personal preferences (P < 0.05) dimensions. These 

differences persisted after correcting for sociodemographic characteristics. The contrasts 

were comparable after adjusting for all the covariates (model 4), although the difference in 

respect for personal preferences was nonsignificant (P = 0.06).

We also tested whether the differences by hospital category under model 1 differed 

significantly from those under model 4 by creating a new dataset in which each case was 

entered twice, once including values for the variables in model 1 and the second time with 

values for the variables included in model 4 and dummies for hospital category. PROC 

SURVEYMEANS (SAS 9.1) with clustering by subject provided an appropriate standard 

error and significance test for the difference between the hospital category differences in the 

2 models. None of the contrasts were statistically significant.

The Spearman rank-order correlations between model 1-adjusted hospital means and model 

4-adjusted hospital means exceeded 0.97 for all 9 individual dimensions of in-patient 

experience as well as the total PCC index score. These correlations were computed twice, 

once using all hospitals (n = 67) with ≥10 study patients and once for those hospitals (n = 

24) with ≥25 study patients; the results were virtually the same for both subsamples (data 

not shown).
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To understand better why adding clinical variables to the case-mix model did not have a 

larger effect on the contrasts reported, we examined the values for teaching and nonteaching 

and complex and noncomplex hospitals. Means for none of the clinical variables used were 

significantly different between teaching and nonteaching hospitals and only dementia 

differed significantly between high-complexity and low-complexity hospitals. Low-

complexity hospitals had more study patients with a history of dementia, although the effect 

size was very small (ϕ = 0.05).

To test for the effect of adjustments for clustering, we re-estimated the models in Table 3, 

including a random effect for hospitals. As expected, the standard errors increased, but the 

results for all models for all of the stratifying variables (facility size, urban location, 

teaching status, and complexity) were the same in terms of the direction of group differences 

and the significance of those differences. There were 2 exceptions. The significance of the 

differences between more and less complex facilities changed from 0.04 to 0.08 for both 

models. In the 2 comparisons wherein the significance of results did not change, the results 

were still nonsignificant and smaller when clustering was taken into account. Thus, our 

conclusions would be the same had we accounted for clustering.

Discussion

It is now well known that there are large regional and organizational variations in many care 

process and technical quality measures35–37 and in patient-reported care experiences.8,38–45 

Although the possible confounding effects of patient characteristics have been a concern for 

a variety of measurement systems,15 questions about the fairness of using patient reports 

have sometimes been raised by teaching hospitals,23 which often have lower scores, on 

average, than nonteaching hospitals.37

In this study, we used standardized measures of patient clinical characteristics in adjustment 

models to see if they explained the differences in PCC care that are not explained by simple 

patient characteristics commonly asked about on patient surveys. In this study, patient 

clinical characteristics had relatively little impact on interunit comparisons. This may be 

because a simple self-rating of global health, such as the measure used in the Picker and 

CAHPS surveys, captures well the influence of many of the characteristics of concern. For 

example, self-reported health rating used in these analyses had a correlation of 0.60 with the 

Short-Form 12 physical health scale,46 a more extensive self-assessment of health.

This study has several potential limitations. The sample was predominately male and 

consisted of veterans seeking care within the VA system for an AMI. Another important 

limitation for testing the impact of case-mix adjustment was the relative uniformity of 

clinical severity across hospitals. As we studied only 1 condition and the patients treated in 

the VA are more homogenous than in a broader sample of hospitals, one would expect the 

effect of adjusting for patient characteristics to be smaller in this study than in a larger study 

with a more heterogenous set of conditions and hospitals. The size of the coefficients for 

clinical adjustors in this study was small. If this is also true in a more representative sample 

of conditions and patients that would argue that the adjustments would not have a large 
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effect in such a sample. However, if the associations were stronger in other conditions and 

patients, then the effect of adjustment would be larger.

Although they did not differ with regard to sex, length of stay, or technical quality of care, 

the SHEP survey respondents in this study were about 2 years younger than those who did 

not return a survey. As VA patients tend to be older than patients in other hospitals, this is 

not a serious concern for generalizability. In general, younger patients tend to be healthier 

than older patients, but they also tend to report more problems with care. Thus, although 

non-respondents are often different than respondents in ways not reflected by measured 

variables, we would expect that if nonresponse introduced any bias, it would be toward 

lower PCC scores in the present sample, which might reduce the effect size of adjustments 

in our models. It is unlikely, however, that an average age difference of 2 years would 

introduce a substantial bias in this regard.

Because these data were originally compiled to study the impact of patient-centered care on 

outcomes for patients with an AMI,47 for patients with multiple AMI events we used 

information from the first hospitalization within the 2-year period. Some of the patients in 

our study were readmitted before completing the survey triggered by their first visit; 

although survey instructions included a reference to the date of the initial admission, some 

of these patients may have based their responses in part on the subsequent admission. We do 

not think, however, that this would bias comparisons between different models using the 

same data. Finally, our modest per-hospital sample size forced us to analyze the effects of 

adjustment on categories of hospitals rather than individual hospitals.

Despite these potential limitations, these results suggest that traditional methods of adjusting 

for possible confounders of patient-reported experiences capture the main measured sources 

of spurious variation between hospital types such as small and large hospitals and academic 

and nonacademic health centers. Although these classes of hospitals frequently have patients 

with different medical complexity, completely accounting for measured clinical 

characteristics did not change the main comparisons of interest in this study. In future 

research, it would be desirable to assess these issues in a more heterogenous group of 

hospitals with more heterogenous patients.
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Table 1
Patient Demographic, Clinical, and Admission Process Characteristics

Characteristics (n =1858) Parameters* Missing (%)

Demographic characteristics (Source: SHEP Patient Survey†)

 Age in years at admission [mean (SD)] (y) 68.0 (11.1) 10.4

 Sex (male %) 98.2 5.8

 Education (%) 3.4

  High school (HS) or less 57.7

  Some college or post HS 28.4

  Four years college or more 13.9

 Racial background (%) 5.1

  White 85.9

  African American 10.4

  Other minority 3.6

 In general, would you say your health is (%) 3.3

  Poor 13.3

  Fair 35.8

  Good 33.5

  Very good 14.5

  Excellent 3.0

Clinical condition and history (Source: EPRP Chart Abstraction)

 History of cancer (yes %) 6.1 7.7

 History of lipid disorders (yes %)‡ 69.9 7.6

 History of CHF (yes %) 32.8 0

 History of dementia (yes %) 7.2 0

 Stroke within past 5 y (yes %)§ 2.2 0

 Highest serum creatinine [mean (SD)] 1.55 (1.26) 11.7

 First troponin level was negative (yes %)§ 31.9 0

 Heart rate upon hospital arrival [mean (SD)] 84.1 (22.0) 27.3

 Systolic BP upon hospital arrival [mean (SD)] 145.4 (27.5) 27.3

 Pain symptoms (%) 27.3

  Chest pain 39.5

  Chest pressure 16.2

  Radiating pain 26.9

Admission process characteristics (Source: EPRP Chart Abstraction)

 Night admission (yes %)‖ 25.1 2.1

 Weekend admission (yes %)¶ 32.1 2.2

 Transfer from ED of another hospital (yes %) 0.9 3.2

 In hospital already when had AMI (yes %) 2.9 0.2

*
On the basis of total nonmissing cases.
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†
Except for age and sex, which in this study were obtained from the EPRP chart abstraction.

‡
And/or on lipid-lowering medications before hospitalization.

§
Available for FY04 cases only.

‖
Between 11:00 PM and 8:00 AM, any day.

¶
Between 5:00 PM Friday and 7:00 AM Monday.
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Table 2
Components of the Patient-centered Care (PCC) Index: Patient-level Basic Descriptive 
Statistics (n = 1858)

Components Mean SD

Access to providers 79.9 25.7

Courtesy 90.8 19.2

Information about illness and care 69.3 32.7

Coordination of care 79.9 24.1

Attention to patient preferences 74.7 29.4

Emotional support 66.4 35.6

Family involvement 72.5 35.1

Physical comfort 85.9 24.4

Preparation for transition to outpatient 64.6 38.5

Total score 76.52 22.64
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