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Abstract

Background: The Press Ganey® Medical Practice Survey (“Press Ganey® survey”) is a patient-reported questionnaire
commonly used to measure patient satisfaction with outpatient health care in the United States. Our objective was
to evaluate the reliability and validity of the Press Ganey® survey in a single institution setting.

Methods: We analyzed surveys from 34,503 unique respondents seen by 624 providers from 47 specialties and 94 clinics at
the University of Utah in 2013. The University of Utah is a health care system that provides primary through tertiary care for
over 200 medical specialties. Surveys were administered online. The Press Ganey® survey consisted of 24 items organized
into 6 scales: Access (4 items), Moving Through the Visit (2), Nurse Assistant (2), Care Provider (10), Personal Issues (4) and
Overall Assessment (2). Missingness, ceiling and floor rates were summarized. Cronbach’s alpha was used to evaluate internal
consistency reliability. Confirmatory factor analysis was used to assess convergent and discriminant validities.

Results: Missingness ranged from 0.8-11.4% across items. The ceiling rate was high at 29.3% for the total score, and
ranged from 55.4 to 84.1% across items. Floor rates were 0.01% for the total score, and ranged from 0.1 to 2.1% across
items. Internal consistency reliability ranged from 0.79 to 0.96, and item-scale correlations ranged from 0.49 to 0.9.
Confirmatory factor analysis supported convergent and discriminant validities.

Conclusion: The Press Ganey® survey demonstrated suitable psychometric properties for most metrics. However, the
high ceiling rate can have a notable impact on quarterly percentile scores within our institution. Multi-institutional
studies of the Press Ganey® survey are needed to inform administrative decision making and institution reimbursement
decisions based on this survey.
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Background
Changes in the United States healthcare system have in-
creasingly emphasized quality measurement, recognizing
patient satisfaction with medical care as an important
but somewhat controversial healthcare quality metric.
Recently, the Medicare Provider Payment Modernization
Act of 2014 (H.R.4015) ended the sustainable growth
rate formula for determining physician reimbursement,
supporting a reimbursement model that increasingly ties
reimbursement to health care quality measures such as
patient satisfaction [1–4].

Patient satisfaction has most prominently been mea-
sured by the standardized and nationally implemented
Hospital Consumer Assessment of Healthcare Providers
and Systems (H-CAHPS) survey, developed by the US
Agency for Healthcare Research and Quality (AHRQ) to
measure hospital-based inpatient satisfaction [1]. How-
ever, patient satisfaction metrics have expanded into the
outpatient setting, and the Press Ganey® Medical Practice
survey has become the most commonly used survey of
outpatient satisfaction in the United States [5]. The Press
Ganey® survey is used by health care administrations as a
metric assessing various aspects of health care delivery
such as wait-times in clinic and the patient-provider inter-
action. At our institution, which is comprised of hospitals
and clinics that provide primary through tertiary care for
over 200 medical specialties; the Press Ganey® survey’s
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provider level summaries are publicly available online to
guide prospective patients [6]. Systems of compensation at
the provider level vary within our institution, ranging from
salaried to collections-based. It is important for the Press
Ganey® survey to be reliable and valid given that results
from these surveys may impact patronage, are being fac-
tored into reimbursement models, and currently influence
policy decisions.
Psychometric analyses of the H-CAHPS inpatient and

the outpatient Clinician and Group CAHPS (CG-CAHPS)
surveys are available in the literature, and both surveys have
generally been found to have good reliability and validity
[7–12]. Differences between the H-CAHPS and CG-
CAHPS (ie “CAHPS surveys”) and the Press Ganey® include
the following: a) the CAHPS surveys use a measure patient
satisfaction with the medical care received over the past
year within b) a random sample of the patient population
who are contacted by c) mail, telephone, email (with mail
or telephone) or mixed mode protocols [13]. In contrast,
the Press Ganey® survey is a modified version of the CG-
CAHPS designed to evaluate patient satisfaction with out-
patient care received at every visit (ie, at the encounter
level), and at our institution it is sent exclusively via e-mail
to all patients following all outpatient visits. A psychomet-
rics report for the Press Ganey® survey is available from the
vendor, providing assessments of reliability and validity
based on 1791 surveys from 8 practices across 5 states [14].
This report describes a 34 question version of the survey
with “no problems encountered” with missingness and re-
sponse variability (page 2, [14]). The report further shows
the Press Ganey® survey to demonstrate construct, conver-
gent, divergent and predictive validities, and high reliability.
Despite its widespread use and impact, to our knowledge
there is no peer-reviewed literature on the psychometric
properties of the Press Ganey® survey.
Given the increasing impact of patient satisfaction data

on the way that health care is delivered, compared, and
funded, there is a need for validation of the Press Ganey®
survey by independent investigators. Here we evaluate the
psychometric properties of the Press Ganey® survey from
annual outpatient encounters in a single institution setting.

Methods
Sample and data
Approval for this study was obtained from our Institutional
Review Board. The raw dataset consisted of 62,801 Press
Ganey® Medical Practice surveys from 34,534 patients
receiving care from 664 providers between 1/1/2013 and
12/31/2013 from our institution, which is a University-
based health care system comprised of hospitals and clinics
that provide primary through tertiary care for over 200
medical specialties. Patients were sent an email with a link
to the Press Ganey® survey following their visit. Surveys
missing all 24 items were excluded. If a patient filled out

multiple surveys in 2013, only the first survey with at least
1 of the 24 items answered was kept. The final analysis
data set contained 34,503 surveys from unique patients
seen by 624 providers from 47 specialties and 94 clinics.
The Press Ganey® survey has 24 items organized into 6

scales: Access (4 items), Moving Through the Visit (2),
Nurse Assistant (2), Care Provider (10), Personal Issues
(4) and Overall Assessment (2). Each item was scored as
follows: very poor (score = 0), poor (25), fair (50), good
(75) and very good (100). The score for each scale was
calculated from the mean scores of all items within the
scale, and the mean total score was calculated from the
mean scores from the six scales weighted equally. The
Press Ganey® survey scoring instructions document is
available by contacting Press Ganey® [15]. Consistent with
factor analyses performed on the CAHPS surveys,
confirmatory factor analysis was performed on the first 22
questions composing the first five scales [7–9, 11, 12], as
the sixth scale corresponded to Overall Assessment (two
questions), which correlated with the other scales.

Psychometric methods
We sought to evaluate both the reliability and validity of
the Press Ganey® survey to assess its utility for measuring
patient satisfaction. Reliability is the extent to which a sur-
vey measures true signal. Validity indicates the extent to
which a survey measures what it is intended to measure. In
particular we evaluated the following Press Ganey® survey
properties: 1) data quality, 2) internal consistency reliability
of items within each scale, 3) factor structure, 4) conver-
gent validity and 5) discriminant validity.
Items, scales and total scores were evaluated for missing-

ness, the percentage of values hitting the floor (minimum
value) and ceiling (maximum value), and skewness. To
assess whether items were missing completely at random,
we used Little’s MCAR test implemented in the BaylorEdP-
sych package in R [16]. High floor and ceiling rates yield
reduced power to discriminate among patients who have
low or high satisfaction, respectively. Floor and ceiling rates
were defined as rare if they occurred < 5% of the time and
substantial if they occurred >20% of the time [17, 18].
These data quality metrics can impact the reliability and
validity of a survey [17, 18]. In particular, substantial ceiling
(or floor) rates can notably impact percentile rankings of
scores within an institution. To investigate this we
converted the raw scores to percentile ranks using two
different methods: method 1) the empirical cumulative
distribution function in R ecdf(), and method 2) dividing
the rank of a score by the number of scores. To assess how
a provider’s percentile rank score could change quarterly,
we calculated percentile rank scores within each quarter,
and then averaged the raw and percentile rank scores for
each provider by quarter. We then summarized the median
change in consecutive quarters for raw and percentile rank
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scores among a) all providers, and b) providers who had a
perfect score in at least one quarter.
We analyzed internal consistency reliability and homo-

geneity of items within each scale using Cronbach’s alpha
and inter-item correlations [19, 20]. Nunnally recom-
mends a minimum of 0.7 for Cronbach’s alpha [21]. Briggs
and Cheek [22] suggested mean interitem correlations in
the range of 0.1–0.5, and Clark and Watson [23] encour-
aged all interitem correlations to fall within this range.
Smaller values (<0.1) suggest too much variability for the
items to represent a single scale, and larger values (>0.5)
suggest item redundancy. We also calculated item-scale
correlations, corrected for item overlap, where a 0.4
benchmark supported internal consistency [21]. The goal
of these analyses was to verify consistency of items within
scales, which is important for yielding reproducible results.
We explored the factor structure of the Press Ganey®

survey numerically using confirmatory factor analysis
(CFA) and visually using multi-dimensional scaling
(MDS). The MDS plot provided a tool to visualize how
items clustered within scales and inter-relationships
among the scales based on Euclidean distances between
the items. CFA was used to test whether the data fit the
Press Ganey® survey design using the fit indices: root
mean square error of approximation (RMSEA, cut off
for good fit <0.06), comparative fit index (CFI, >0.95),
Tucker-Lewis index (TLI, >0.9), and standardized root
mean square residual (SRMR, <0.08) [24].
CFA was also used to evaluate the convergent validity

of the survey, whether items within a scale were similar,
by evaluating whether the average variance extracted
(AVE) of each construct was greater than 0.5 [12, 25].
We also evaluated convergent validity by correlating the
items and scales with the overall assessment questions.
Correlations that were statistically significant supported
the convergent validity of the Press Ganey® survey [8].
CFA was also used to evaluate discriminant validity, item
uniqueness and the extent with which an item relates
more to its own scale than other scales, by checking that
each AVE was greater than the squared correlations with
the other constructs [25].
CFA parameters were estimated using a robust weighted

least squares estimator, which is the default for ordered
categorical variables in Mplus v. 7.0 software. This ap-
proach used probit regression to model ordered indicators
for each of the 22 items as linear combinations of latent
factors. In addition to single-level CFA, we also evaluated
the extent of clustering within providers and clinics; ie
“clusters”; using the intraclass correlation coefficient (ICC)
and the design effect. The ICC indicates similarity of
satisfaction scores from patients within clusters, and is
calculated as: between cluster variability/(within cluster
variability + between cluster variability). Higher ICC values
indicate greater similarity of scores within clusters. The

design effect adjusts the ICC for the average cluster size,
and thus gives a better idea of the impact of clustering on
the analysis. A higher design effect indicates a greater loss
of statistical power due to within cluster similarity, and
emphasizes that clustering should be accounted for in the
analysis. Multi-level CFA was used to confirm discriminant
and convergent validity results from the single-level CFA.
Statistical analyses were conducted in Mplus v. 7.0 with the
multi-level add-on and R v. 3.03.

Results
According to Lee et al. [6], the response rate at our insti-
tution for the Press Ganey® survey in both fiscal years
2013 and 2014 was 12.6%, which is a close approximation
to the rate in our study [6]. While individual item missing-
ness was generally low, ranging from 0.8 to 11.4%, 13.4%
of surveys had ≥2 missing items, 2.7% had ≥5, and 0.02%
of surveys were scored with only a single question an-
swered. Missingness differed across items (Little’s MCAR
p < 0.001), where items with highest missingness included
questions asking patients to rate information about medi-
cations (11.4% missing) and the degree to which patients
were informed of delays (8.6% missing).
Ceiling rates were high, with items hitting maximum

values 55.4–84.1% of the time, scales hitting maximum
values 45.6–75.6% of the time, and total scores (calculated
from all 24 items) hitting the maximum value 29.3% of the
time (Table 1). Floor effects were low, with items, scales
and total scores hitting the minimum value < 2.5% of the
time. Skewness ranged from −3.5 to −1.3 across items.
To study the consequence of the high ceiling rate in our

data set, we converted raw scores to percentile scores and
identified the two highest raw scores in our data set: 100
and 99.5. A perfect raw score of 100 corresponded to the
100th or 85.4th percentile, depending on the percentile
rank method used (methods 1 or 2, respectively); and a
raw score of 99.5 corresponded to the 70.7th and 70.4th

percentile respectively. Thus, if a provider received a per-
fect score in quarter 1, but then experienced a 0.5 point
decrease in his/her raw score in quarter 2, this could cor-
respond to a 29.3 or 15 point decrease in percentile rank
score depending on the percentile rank method used.
Next we examined how the ceiling rate typically affected
provider percentile scores across consecutive quarters at
our institution. Comparing the providers with a perfect
score for at least one quarter with the providers without a
perfect score, are helpful for illustrating the impact of the
ceiling effect on percentile score changes across quarters.
Among providers who had a perfect score in at least one
quarter, the median change was 6.5 points for the raw
score and 33.9 or 26.1 points for the percentile score (by
methods 1 and 2, respectively). In contrast, providers who
did not enjoy a perfect score had a median change of 3.1
points for the raw score and 9.2 or 8.0 points for the
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percentile score. This shows that the ceiling effect leads to
a 3.3–3.7 fold change in the quarterly percentile scores.

Internal consistency reliability
Internal consistency reliability was high for all scales,
with values ranging from α = 0.79–0.96, exceeding the
0.7 benchmark (Table 1) [21]. The Access scale had
the lowest internal consistency reliability at 0.79, and
the Care Provider scale had the highest at 0.96. Items
within a scale had correlations with the scale ranging
from r = 0.49–0.9, exceeding the 0.4 benchmark sup-
porting internal consistency [21].
Interitem correlations within scales ranged from 0.38

(PG4 vs.PG1) to 0.85 (PG10 vs. PG11), where all but three
inter-item correlations exceeded the 0.1–0.5 ideal range,

suggesting potential item redundancy. In particular, the
10-item Care Provider scale had interitem correlations
ranging from 0.69 to 0.91, where “PG10 Explanations pro-
vided for problem”, “PG11 Concern for your questions”,
and “PG12 Efforts to include you in treatment” had pair-
wise correlations ranging from 0.82 to 0.85; and “PG17
Your confidence in CP” and “PG18 Likelihood of recom-
mending CP” had a correlation of 0.91.

Factor structure analysis and evaluation of convergent
and discriminant validities
CFA supported the 5-factor model, where all fit index cri-
teria were met: RMSEA = 0.051, CFI = 0.99, TLI = 0.99,
SRMR = 0.02. The MDS plot supported the 5-factor struc-
ture and showed that all items within a scale were fairly

Table 1 Data quality, internal consistency reliability, construct validity

Correlationsa

%Floor %Ceiling Skew %NA Scale PG23 PG24

Access, α = 0.79 0.05% 45.6% −1.3 0.5% 0.49 0.51 0.46

PG1 Ease of getting clinic on the phone 0.70% 57.0% −1.6 3% 0.62 0.36 0.32

PG2 Convenience of office hours 0.20% 59.1% −1.3 1.10% 0.64 0.40 0.36

PG3 Ease of scheduling appointment 0.70% 65.1% −1.9 1.10% 0.66 0.40 0.37

PG4 Courtesy of staff in registration area 0.20% 78.5% −2.5 1.40% 0.49 0.46 0.41

Moving through visit, α = 0.88 0.98% 49.9% −1.6 1.62% 0.75 0.50 0.45

PG5 Informed of any delays 1.80% 57.9% −1.7 8.60% 0.75 0.49 0.43

PG6 Wait time at clinic 2.10% 55.4% −1.5 2.30% 0.75 0.46 0.42

Nurse/Assistant, α = 0.89 0.13% 73.0% −2.3 1.48% 0.82 0.60 0.51

PG7 Friendliness of nurse 0.10% 79.6% −2.5 1.70% 0.82 0.56 0.47

PG8 Concern nurse showed for problem 0.30% 73.9% −2.2 2.60% 0.82 0.58 0.50

Care Provider (CP), α = 0.96 0.12% 64.4% −3.0 0.55% 0.75 0.69 0.77

PG9 Friendliness of CP 0.30% 84.1% −3.3 0.80% 0.82 0.61 0.65

PG10 Explanations provided for problem 0.50% 80.4% −2.9 1.10% 0.88 0.61 0.66

PG11 Concern for your questions 0.70% 80.4% −3.1 1.30% 0.90 0.62 0.69

PG12 Efforts to include you in treatment 0.70% 79.6% −3.0 2.10% 0.88 0.61 0.67

PG13 Info. about medications (if any) 0.60% 77.2% −2.7 11.40% 0.84 0.60 0.63

PG14 Instructions for care (if any) 0.60% 76.7% −2.6 5.60% 0.83 0.61 0.64

PG15 Understandable explanations 0.30% 83.3% −3.3 1.50% 0.81 0.59 0.61

PG16 Time spent with you 0.60% 76.3% −2.6 1.20% 0.80 0.60 0.63

PG17 Your confidence in CP 0.80% 83.2% −3.5 1.30% 0.88 0.62 0.75

PG18 Likelihood of recommending CP 1.30% 83.0% −3.4 1.90% 0.86 0.63 0.80

Personal Issues, α = 0.89 0.06% 67.6% −2.0 1.06% 0.68 0.73 0.68

PG19 Staff protected your safety 0.20% 75.0% −2.2 4.70% 0.74 0.57 0.50

PG20 Our sensitivity to your needs 0.50% 75.0% −2.6 2.20% 0.76 0.73 0.71

PG21 Our concern for your privacy 0.20% 76.7% −2.3 3% 0.81 0.64 0.58

PG22 Cleanliness of our practice 0.10% 80.1% −2.3 2.60% 0.75 0.59 0.55

Total Score, α = 0.95 0.01% 29.3% −1.7 0.00% – – –
aScale refers to correlation of each item with its scale, adjusted for removing the current item. Since the correlation of a scale with itself is 1, the average inter-
item correlations within the scale is provided. PG23 is “How we took care of you”, and PG24 is “Likelihood of recommending” from the overall assessment domain
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clustered except for “PG4 Courtesy of staff in registration
area” from the Access scale (Fig. 1). This item had the
lowest inter-item correlation within the Access scale
(0.38–0.44), although these correlations were within the
desirable range.
CFA supported the convergent validity of the Press

Ganey® survey because the AVE exceeded 0.5 for all con-
structs (Table 2). It also supported the discriminant validity
of the survey by the AVE exceeding the squared correlation
of the other constructs. Correlation between the scales and
the overall assessment questions “PG23 How we took care
of you” and “PG24 Likelihood of recommending” also indi-
cated high convergent validity with correlations ranging
from 0.50 to 0.73 and 0.45–0.77, respectively. All correla-
tions were statistically significant.
We confirmed the CFA results using a multi-level CFA

that accounted for clustering within clinic and provider.
There were 624 care providers (averaging 55 patients/pro-
vider, ranging from 1 to 409 patients/provider) and 94
clinics (averaging 367 patients/clinic, ranging from 1 to
3424 patients/clinic). The ICC was higher for provider
(ICC = 0.06) than clinic (ICC = 0.03), suggesting that
scores within a provider were more similar than scores
within a clinic. However, since the average cluster size for
clinics was larger, the design effect was higher for clinics
(design effect clinic = 11.98, design effect provider = 4.24).
The multi-level CFA for clinic also met all fit criteria for
the 5-factor model: RMSEA = 0.013, CFI > 0.99, TLI > 0.99,
SRMR within = 0.03, SRMR between = 0.05. It yielded
similar results for the AVE estimates, supporting the
convergent and discriminant validity of the survey. The
multi-level CFA for provider yielded similar results.

Discussion
Our single institution psychometric analysis of the Press
Ganey® Medical Practice survey for measuring outpatient
satisfaction found desirable reliability and validity. Con-
sistent with other studies, we observed negatively skewed
distributions for all items, with a ceiling rate of 29.3% for
the Press Ganey® survey total score [7, 8]. Our item-level
ceiling rates were 55.4–84.1%, consistent with ceiling rates
of 25.1–76% reported by Arah et al. [7] for the Dutch ver-
sion of the H-CAHPS, and 40–95% reported by Dyer et al.
[8] for the CG-CAHPS. The high ceiling rate for the Press
Ganey® survey total score is a limitation given that total
scores are translated into percentile rank scores which are
used to assess institution and provider performance. Press
Ganey® provides percentile rank scores based on a com-
parison of raw scores among all participating US hospitals.
In our data set the ceiling rate indicated that if percentile
ranks were calculated within our institution, a provider’s
average score could potentially drop from the 100th to
70.7th with the loss of a half point in the raw score (from
100 to 99.5). This is especially problematic for a provider
who sees few patients in a quarter, where a shift from a
perfect score is more likely. We are unsure of whether
percentile rank scores calculated within our institution are

Fig. 1 Multi-dimensional scaling plot of the Press Ganey® survey
questions colored by scale

Table 2 Factor loadings and estimated correlation matrix

Domain Item Loading Access Moving
through

Nurse Provider Personal

Access,
AVE: 0.68

PG1 0.77 1 – – – –

PG2 0.84

PG3 0.84

PG4 0.86

Move
through,
AVE: 0.84

PG5 0.96 0.67 1 – – –

PG6 0.88

Nurse,
AVE: 0.93

PG7 0.96 0.71 0.64 1 – –

PG8 0.98

PG9 0.94

PG10 0.95

Provider,
AVE: 0.89

PG11 0.97 0.66 0.63 0.70 1 –

PG12 0.96

PG13 0.94

PG14 0.93

PG15 0.93

PG16 0.91

PG17 0.95

PG18 0.95

Personal,
AVE: 0.84

PG19 0.87 0.77 0.70 0.79 0.85 1

PG20 0.97

PG21 0.93

PG22 0.89
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used to asses provider or department performance. How-
ever, given the consistently high ceiling rates published for
patient satisfaction, it is conceivable that Press Ganey®’s
percentile rank scores also vary substantially from one
measurement time period to the next.
Relative to CAHPS response rates, which are typically

30–40%, our 12.6% response rate is somewhat low [26, 27].
However, there are differences in how the CAHPS and
Press Ganey® survey are administered. The CAHPS are
administered annually or semi-annually to a randomly
selected set of patients with a goal of achieving 300
completed surveys using mail, telephone, email (with
mail or telephone) or mixed mode protocols [13]. At our
institution, the Press Ganey® survey is administered to all
patients via email following every encounter in our health
system, so the lower rate is potentially due to response
fatigue. The low response rate suggests potential for non-
response bias – our responders may not represent the
typical patient population but rather correspond to a subset
who are more or less satisfied. However, this is only an
issue if respondent characteristics differ over time or across
hospitals. Given that Press Ganey® survey responses can be
linked to encounters and thus patient characteristics, it
would be helpful to monitor patient characteristics of
responders and non-responders over time to aid in inter-
pretation of temporal trends. Also, adjustment for patient
characteristics (case-mix), similarly to what is done for
CAHPS, would be helpful for comparing satisfaction scores
across institutions [28]. Currently, Press Ganey® adjusts for
survey modality but not case-mix [29]. The value of case-
mix adjustment is two-fold, it would enable greater
comparability of patients across hospitals, and it would
mitigate the effects of non-response bias [26].
Another potential issue with data quality could be the

scoring method, as currently a survey will be scored if only
a single question has been answered. Thus, a scored survey
that has many missing values may have questionable
validity and reliability [17, 18]. While we did not find this to
be an issue in our data set, where 13.4% had two or more
missing values and only 0.02% of surveys were scored based
on a single item, it is a potential limitation. Data quality
checks such as missingness could be conducted prior to
using scores for performance evaluation or reimbursement
purposes.
Consistent with the psychometric report published by

Press Ganey®, we also found high reliability, convergent
validity and divergent validity. Cronbach’s alpha estimates
ranged from 0.79 to 96 across the five scales, which were
similar to the psychometric report’s range of 0.81–0.97.
Our results were also consistent with the psychometric
findings from the CG-CAHPS and H-CAHPS, where most
have reported acceptable reliability and validity [7–10].
Assurance of the reliability and validity of the Press

Ganey® survey is important as patient satisfaction is

increasingly factored into administrative decision making
and reimbursement. To our knowledge, this single institu-
tional study was the first to evaluate the psychometric
properties of the Press Ganey® survey. A follow-up study of
the Press Ganey® survey’s psychometric properties across a
nation-wide representative sample of institutions is needed
to support its use in evaluating national performance of
providers and institutions.

Conclusions
Our single institutional psychometric analysis of the Press
Ganey® Medical Practice survey for measuring outpatient
satisfaction found acceptable reliability and validity. While
high ceiling rates are typical for patient satisfaction surveys,
we found that 29.3% of surveys achieved the maximum
score. As a result, provider percentile rank scores within
our institution could change by 29.3% with a half point
decrease from a perfect raw score. The 12.6% response rate
suggests potential for non-response bias. Case-mix adjust-
ment would mitigate the effects of potential non-response
bias and improve score comparability across time and
institutions. Further studies are needed to investigate the
psychometric properties of this survey at a multi-
institutional level.

Abbreviations
AHRQ: US agency for healthcare research and quality; AVE: Average variance
extracted; CAHPS: Clinician and group consumer assessment of healthcare
providers and systems; CFA: Confirmatory factor analysis; CFI: Comparative fit
index; CG-CAHPS: Outpatient clinician and group consumer assessment of
healthcare providers and systems; H-CAHPS: Hospital consumer assessment
of healthcare providers and systems; ICC: Intraclass correlation coefficient;
MDS: Multi-dimensional scaling; Press Ganey® survey: Press Ganey® outpatient
medical practice survey; RMSEA: Root mean square error of approximation;
SRMR: Standardized root mean square residual; TLI: Tucker-Lewis index

Acknowledgements
Not applicable.

Funding
This investigation was supported by the University of Utah Study Design and
Biostatistics Center, with funding in part from the National Center for Research
Resources and the National Center for Advancing Translational Sciences, National
Institutes of Health, through Grant 5UL1TR001067-02 (formerly 8UL1TR000105
and UL1RR025764).

Availability of data and materials
The de-identified data analyzed in this study will be made available upon
request.

Authors’ contributions
APP drafted the manuscript and oversaw psychometric and statistical analyses.
CZ conducted the psychometric and statistical analyses and reviewed and edited
the manuscript. ART conceived the study, reviewed and edited the manuscript.
AMA, JK and MH reviewed and edited the manuscript. All authors read and
approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Presson et al. Health and Quality of Life Outcomes  (2017) 15:32 Page 6 of 7



Ethics approval and consent to participate
Approval for this study was obtained from our Institutional Review Board.

Author details
1Department of Internal Medicine, Division of Epidemiology, University of
Utah, Williams Building, 295 Chipeta Way, Salt Lake City 84108, UT, USA.
2Department of Pediatrics, University of Utah, Salt Lake City 84108, UT, USA.
3Department of Biostatistics, University of California, Los Angeles 90095, CA,
USA. 4Department of Orthopaedics, University of Utah, Salt Lake City 84108,
UT, USA. 5Department of Population Health Sciences, University of Utah, Salt
Lake City, UT 84108, USA.

Received: 10 September 2016 Accepted: 2 February 2017

References
1. Centers for Medicare & Medicaid Services HCAHPS: Patients’ Perspectives of

Care Survey [http://www.cms.gov/Medicare/Quality-Initiatives-Patient-
Assessment-Instruments/HospitalQualityInits/HospitalHCAHPS.html].
Accessed 1 Mar 2015.

2. Hospital Value-Based Purchasing [http://www.cms.gov/Medicare/Quality-
Initiatives-Patient-Assessment-Instruments/hospital-value-based-purchasing/
index.html]. Accessed 1 Mar 2015.

3. H.R.3590 - Patient Protection and Affordable Care Act [https://www.
congress.gov/bill/111th-congress/house-bill/3590]. Accessed 16 June 2015.

4. H.R.4015 - SGR Repeal and Medicare Provider Payment Modernization Act
of 2014 [https://www.congress.gov/bill/113th-congress/house-bill/4015].
Accessed 16 June 2015.

5. Graham B, Green A, James M, Katz J, Swiontkowski M. Measuring patient
satisfaction in orthopaedic surgery. J Bone Joint Surg Am. 2015;97(1):80–4.

6. Lee V, Miller T, Daniels C, Paine M, Gresh B, Betz AL. Creating the Exceptional
Patient Experience in an Academic Health System. Academic Medicine.
2016;91(3):338–44.

7. Arah OA, ten Asbroek AH, Delnoij DM, de Koning JS, Stam PJ, Poll AH,
Vriens B, Schmidt PF, Klazinga NS. Psychometric properties of the Dutch
version of the hospital-level consumer assessment of health plans survey
instrument. Health Serv Res. 2006;41(1):284–301.

8. Dyer N, Sorra JS, Smith SA, Cleary PD, Hays RD. Psychometric properties of
the consumer assessment of healthcare providers and systems (CAHPS(R))
clinician and group adult visit survey. Med Care. 2012;50(Suppl):S28–34.

9. Hargraves JL, Hays RD, Cleary PD. Psychometric properties of the consumer
assessment of health plans study (CAHPS) 2.0 adult core survey. Health Serv Res.
2003;38(6 Pt 1):1509–27.

10. Hays RD, Shaul JA, Williams VS, Lubalin JS, Harris-Kojetin LD, Sweeny SF,
Cleary PD. Psychometric properties of the CAHPS 1.0 survey measures.
Consumer assessment of health plans study. Med Care. 1999;37(3 Suppl):
MS22–31.

11. Keller S, O’Malley AJ, Hays RD, Matthew RA, Zaslavsky AM, Hepner KA, Cleary
PD. Methods used to streamline the CAHPS Hospital Survey. Health Serv
Res. 2005;40(6 Pt 2):2057–77.

12. Westbrook KW, Babakus E, Grant CC. Measuring patient-perceived hospital
service quality: validity and managerial usefulness of HCAHPS scales.
Health Mark Q. 2014;31(2):97–114.

13. Fielding the CAHPS Clinician & Group Surveys [https://cahps.ahrq.gov/
surveys-guidance/cg/instructions/12monthsurvey.html]. Accessed 25 Nov 2015.

14. Press Ganey Associates, Inc. Medical Practice Survey Psychometrics Report.
South Bend: Press Ganey Associates, Inc; 2010.

15. Press Ganey Associates, Inc. Guide to Interpreting Calculation of Scores.
South Bend: Press Ganey Associates, Inc; 2010.

16. R: A language and environment for statistical computing. R Foundation for
Statistical Computing, [URL https://www.R-project.org/]. Accessed 25 Nov 2015.

17. McCarthy ML, Silberstein CE, Atkins EA, Harryman SE, Sponseller PD, Hadley-
Miller NA. Comparing reliability and validity of pediatric instruments for
measuring health and well-being of children with spastic cerebral palsy.
Dev Med Child Neurol. 2002;44(7):468–76.

18. McHorney CA, Ware Jr JE, Lu JF. The MOS 36-item short-form health survey
(SF-36): III. Tests of data quality, scaling assumptions, and reliability across
diverse patient groups. Med Care. 1994;32(1):40–66.

19. Hattie J. Methodology review: assessing unidimensionality of tests and
items. Appl Psychol Meas. 1985;9:139–64.

20. Schmitt N. Uses and abuses of coefficient alpha. Am Psychol Assoc. 1996;
8(4):350–3.

21. Nunnally J. Psychometric theory. 2nd ed. New York: McGraw-Hill; 1978.
22. Briggs SR, Cheek JM. The role of factor analysis in the development and

evaluation of personality scales. J Pers. 1986;54(1):106–48.
23. Clark LA, Watson D. Constructing validity: basic issues in objective scale

development. Psychol Assess. 1995;7(3):309–19.
24. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure

analysis: conventional criteria versus new alternatives. Struct Equ Model.
1999;6(1):1–55.

25. Fornell C, Larcker DF. Evaluating structural equation models with unobservable
variables and measurement error. J Mark Res. 1981;18(1):39–50.

26. Elliott MN, Zaslavsky AM, Goldstein E, Lehrman W, Hambarsoomians K, Beckett MK,
Giordano L. Effects of survey mode, patient mix, and nonresponse on CAHPS
hospital survey scores. Health Serv Res. 2009;44(2 Pt 1):501–18.

27. Elliott MN, Edwards C, Angeles J, Hambarsoomians K, Hays RD. Patterns of
unit and item nonresponse in the CAHPS Hospital Survey. Health Serv Res.
2005;40(6 Pt 2):2096–119.

28. O’Malley AJ, Zaslavsky AM, Elliott MN, Zaborski L, Cleary PD. Case-mix adjustment
of the CAHPS hospital survey. Health Serv Res. 2005;40(6 Pt 2):2162–81.

29. Morgan KH, Fulton BR, Kaldenberg DO, Malott DL, Ayala L, Wolosin RJ.
Creating Mixed Internet and Mail Samples for Patient Satisfaction Surveys at
Medical Practices. South Bend: Press Ganey Associates DoRaA; 2015.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Presson et al. Health and Quality of Life Outcomes  (2017) 15:32 Page 7 of 7

http://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/HospitalHCAHPS.html
http://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/HospitalHCAHPS.html
http://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/hospital-value-based-purchasing/index.html
http://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/hospital-value-based-purchasing/index.html
http://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/hospital-value-based-purchasing/index.html
https://www.congress.gov/bill/111th-congress/house-bill/3590
https://www.congress.gov/bill/111th-congress/house-bill/3590
https://www.congress.gov/bill/113th-congress/house-bill/4015
https://cahps.ahrq.gov/surveys-guidance/cg/instructions/12monthsurvey.html
https://cahps.ahrq.gov/surveys-guidance/cg/instructions/12monthsurvey.html
https://www.r-project.org/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Sample and data
	Psychometric methods

	Results
	Internal consistency reliability
	Factor structure analysis and evaluation of convergent and discriminant validities

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

