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Quantifying Magnitude of Group-Level
Differences in Patient Experiences with
Health Care

Denise D. Quigley @, Marc N. Elliott (), Claude Messan Setodjt,
and Ron D. Hays

Objective. Review approaches assessing magnitude of differences in patient experi-
ence scores between different providers.

Data Sources. 19902016 literature.

Study Design. Systematic literature review.

Data Extraction Methods. Of 812 articles mentioning “CAHPS,” “patient experi-
ence,” “patient satisfaction,” “important(ce),” “difference,” or “significance,” we identi-
fied 79 possible articles, yielding 35 for data abstraction. We included 22 articles
measuring magnitude of differences in patient experiences.

Principal Findings. We identified three main ways of estimating magnitude of differ-
ences in patient experience scores: (1) by distribution/range of patient experience vari-
able, (2) against external anchor, and (3) comparing a difference in patient experience
on one covariate to differences in patient experience on other covariates.
Conclusions. We suggest routine estimation of magnitude in patient experience
research. More work is needed documenting magnitude of differences between provi-
ders to make patient experience data more interpretable and usable.

Key Words. Patient assessment, quality of care/patient safety (measurement),
systematic reviews/meta-analyses

Statistical significance testing indicates whether groups differ with a specified
level of confidence, but p-values are a function of both sample size and magni-
tude of differences (Jacobson and Truax 1991). A small group-level difference
may be statistically significant when based on a very large sample size. Health
services research requires not only evidence that observed group differences
are unlikely to be due to chance, but also an assessment of the practical signifi-
cance of the finding.

Indicators of magnitude are especially needed for patient experience
composites for which the original units of response are not easily
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interpretable. There is extensive literature on estimating and interpreting min-
imally important difference (MID) for health-related quality of life (HRQOL)
measures, but less attention has been given to differences between providers
in patient experience scores. Unlike HRQOL where the patient is the unit of
measurement, patient experience measures typically target providers of care
(e.g., physicians, practices, hospitals, health plans) for public reporting,
accountability, and quality improvement. This article reviews approaches to
assessing the magnitude of differences in patient experience measures.

METHODS

We conducted a literature search to identify peer-reviewed research that quan-
tified the magnitude of differences in patient experience or patient satisfaction
survey measures between different providers. Patient experience, a compo-
nent of health care quality, encompasses the range of interactions that patients
have with the health care system and includes aspects of health care delivery
that patients value, such as timely appointments, easy access to information,
and good communication with providers.

Because patient satisfaction and patient experience are sometimes incor-
rectly used interchangeably (Anhang Price et al. 2014), we included both
terms in the review. However, they are not the same thing. Patient experience
is assessed by asking whether something that should happen in a health care
setting (e.g., the provider listens carefully to the patient) actually happened. In
contrast, patient satisfaction is about whether a patient’s expectations were met
(Agency for Healthcare Research and Quality 2017). Furthermore, patient sat-
isfaction is sometimes used to assess efforts to increase market share and can
include evaluations of parking, food, and other amenities that are not part of
health care quality.

We searched the PubMed and Medline databases on OVID for all
English-language articles published after 1990, applying combinations of
the search terms patient experience(s) or patient satisfaction or mentioned
the acronym CAHPS (Consumer Assessment of Healthcare Providers and
Systems surveys) and mentioned survey(s), questionnaire(s), or measure(s)

Address correspondence to Denise D. Quigley, Ph.D., RAND Corporation, 1776 Main Street,
Santa Monica, CA 90407-2138; e-mail: quigley@rand.org. Marc N. Elliott, Ph.D., is with the
RAND Corporation, Santa Monica, CA. Claude Messan Setodji, Ph.D., is with the RAND
Corporation, Pittsburgh, PA. Ron D. Hays, Ph.D., is with the Division of General Internal
Medicine & Health Services Research, UCLA, Los Angeles, CA.
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and also mentioned anchor or ranking or criterion, or effect size or mag-
nitude or practical or important or importance or minimally or meaning-
ful or significant, or difference(s) or health plan or hospital or medical
group or performance. We used the following search terms and strategy,
where * after a word indicates the specified word and any similar words
with additional letters after the *: [patient* experience* or patient* satis-
faction or CAHPS or Consumer Assessment] AND [survey* or question-
naire* or measure*] AND [important difference* or practical difference*
or clinical significance or clinically significant or clinical importance or
clinically important or effect size or meaningful or criterion or rank* or
anchor-based or health plan* or hospital* or medical group or perfor-
mance|. For example, patient* would identify “patient,” “patient’s,” or
“patients’.” The search looked for these terms in article fields including
the title, abstract, original title, name of substance word, subject heading
word, keyword, heading word, protocol supplementary concept word,
rare disease supplementary concept word, and unique identifier.

For included articles, we abstracted and categorized the target popula-
tion, outcome measures (identifying CAHPS survey measures, patient experi-
ence measures, patient satisfaction measures, etc.), estimation type, study
type, and relevant main points.

RESULTS

We initially identified 3,287 articles and used EndNote to sort them according
to the above-mentioned search terms/phrases found in either the title,
abstract, or article; removed duplicates; excluded reviews and commentaries;
and limited to those with “CAHPS,” “patient experience,” “patient satisfac-
tion,” “important(ce),” “difference,” or “significance” in the title, abstract, or
keywords, resulting in 812 citations. We conducted a first-stage screening of all
812 titles and abstracts and identified 79 possible articles. We read the 79 full-
text articles and identified 35 articles for data abstraction that mentioned
CAHPS, patient experience, patient satisfaction, or a combination of either
(1) minimal(ly) important(ce) difference or (2) practical(ly) important(ce) or (3)
magnitude. We abstracted population, outcome measures (including specific
CAHPS measure, patient experience measure, or patient satisfaction mea-
sure), relevant main points that included size or magnitude, and range of
change in scores and/or association with patient experience variables, predic-
tors used, sample size, and relevant notes.
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Next, we excluded seven articles about measuring MID estimates that
did not include patient experience or patient satisfaction, leaving 28 articles.
Most articles (23 of 28) used a CAHPS survey (eight using Hospital CAHPS
(HCAHPS); seven Medicare CAHPS; three Health Plan CAHPS; two Clini-
cian & Group CAHPS; and three using only the CAHPS communication
scale), while three used other patient experience measures and two measured
patient satisfaction. We then excluded six articles that did not include esti-
mates of the magnitude of differences: survey mode; performance variation
by ethnic/racial groups; and sources of variation. This resulted in 22 articles
included in analyses (see Table 1 and online supplement).

Examples of Estimating Magnitude of Differences in Patient Experience Studies

We identified three categories of approaches: indexing (1) by the distribution
or range of the patient experience variable, (2) the patient experience measure
against an external anchor, and (3) comparing a difference in patient experi-
ence on one covariate to differences in patient experience on other covariates.

Indexing by the Distribution or Range of the Patient Experience Variable. Farley,
Hays, and Elliott (1997) suggested using a fraction of the distance from the
overall mean to the nearest endpoint of a patient experience scale as an index
of practical significance. For example, if the mean was 6 on a 0-10 item, a
threshold fraction of 0.15 would translate into a distance of 0.6 (or 0.15*[10—
6] = 0.6). Implementing this suggestion, however, requires knowing the
threshold fraction that is practically significant.

Some have quantified differences by associating them with the distribu-
tion of scores. One study (Elliott et al. 2012) noted that the average hospital’s
1-year increase in HCAHPS scores after public reporting began was equiva-
lent to improving from the 50th to the 53rd percentile of the distribution of
hospital scores. The improvement was greatest for discharge information (5-
percentile-point increase), staff responsiveness (4-percentile point increase),
and quietness (3-percentile- point increase). The smallest gain was for hospital
recommendation (1 percentile point). The median improvement corre-
sponded to 0.1 hospital-level standard deviations, a very small (potentially
“trivial”) effect size (Cohen 1988). A later study (Elliott et al. 2015) found lar-
ger improvements and noted that a 1 percentage point increase in a hospital-
level patient experience summary scale translated into about a 12 percentile
point improvement in hospital rank, with improvements in rank somewhat
smaller for hospitals further from the median.
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Similarly, mode effects of 0.30 hospital-level SD for the HCAHPS sur-
vey were described as translating into an error of 4-12 percentile points for a
hospital truly at the 5th, 25th, or 50th percentiles (Elliott et al. 2009). Rodri-
guez et al. (2009) used percentile increase in physician ranking: “A 0.62-point
annual point improvement for a physician at the 50th percentile at baseline
corresponds to a 11-percentile point increase in percentile rank during the first
follow-up period, i.e., equivalent of improving to the 61st percentile of the
baseline distribution.”

An extension of this approach is translating rank-based differences or
disenrollment-based differences into heuristics for the original scale. For exam-
ple, a threshold of 1 point for small, 3 points for medium, and 5 points for
large on the 0100 possible score range for CAHPS scales has been employed
based on similar SDs of these measures across scales (Paddison et al. 2013).

While using the distribution of scores is helpful, interpretations of per-
centiles and other distributional statistics have challenges in their own right.

Indexing the Patient Experience Measure Against an External Anchor. The gold stan-
dard approach for estimating the MID of HRQOL measures is using external
“anchors” to index the magnitude of underlying change over time (Hays, Fari-
var, and Liu 2005). For example, study participants might be asked how much
they changed as baseline of the study got a lot better, got a little better, stayed the
same, got a little worse, or got a lot worse. The MID is estimated as the amount of
prospective change on the measure being evaluated (target measure) for the
subgroup of people who report on the anchor (retrospective change item) that
they got a little better or a little worse. The amount of change is estimated sepa-
rately for the got a little better versus the got a little worse group to evaluate
whether magnitude differs by direction. It is also important to assure that the
got a lot worse and better groups report larger magnitude of change than the little
better groups and that the stayed the same group reports less change than the little
worse and little better groups. However, patient experience research differs
from the analysis of longitudinal data from the same respondents used in mea-
suring HRQOL (Whiting-O’Keefe, Henke, and Simborg 1984) because most
patient experience data is cross-sectional and the measurement is focused on
providers (doctor, group, plan, or hospital) rather than the patient.

An external anchor (Taking all things into account, how satisfied or dis-
satisfied are you with this medication? Extremely Dissatisfied, Very Dissatisfied,
Somewhat Dissatisfied, Neither Satisfied nor Dissatisfied, ..., Extremely Satisfied)
was used to estimate the MID for a patient experience measure (Treatment
Satisfaction with Medicines Questionnaire [SATMED-Q| by Rejas et al.
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[2011]). Differences in satisfaction with side effects, effectiveness, and conve-
nience of use scales were compared between those who reported being “nei-
ther satisfied nor dissatisfied” and those who selected an adjacent response
option. Another study used reduction of pain by 50 percent or more as an
anchor to estimate differences in SATMED-Q total scores (Rejas et al. 2013).

Behaviors such as changing physicians or disenrollment from a health
plan have been used as anchors to evaluate differences in patient experience
measures. For example, Lied et al. (2003) reported a plan-level correlation of
0.40 between worse patient experience scores and voluntary disenrollment in
a study of 222 Medicare health plans. Differences of 1.12 units (0.28 SD) in
health plan ratings on a 0-10 scale (10 = best possible) were associated with
differences of 18 percent vs. 5 percent in disenrollment rates. Thus, one might
define a MID for patient experience measures on the plan rating scale, for
example, as one that increased the probability of disenrollment by 1/3, from 6
percent to 8 percent.

Another study compared patient experience of care scores (scaled with a
mean of 50 and SD of 10) with intentions: “Do you plan to switch to a different
physician group when you next have an opportunity? Definitely yes; Probably
yes; Probably no; Definitely no” (Hays et al. 1998). They found effect sizes for
patient-level differences between those reporting Definitely Yes and Probably Yes
ranging from 0.09 to 0.28 (trivial to small). But effect size differences between
those reporting Definitely No and Probably No ranged from 0.68 to 0.89
(medium to large) (Cohen 1988).

Comparing a Difference in Patient Experience on One Covariate to Differences in
Patient Experience on Other Covariates. Another approach is to compare differ-
ences observed for one variable to differences observed for other correlates of
the same patient experience measure. For example, Morales et al. (1999)
noted that the difference in ratings of care between Latino respondents who
completed a Spanish language survey and non-Latino white respondents was
5.4 points compared with 2.5 points by age, 0.4 points by gender, 2.5 points
by insurance status, and 0.2 points by annual income. In this instance, it may
be useful to characterize the magnitude of the insurance difference as half as
large as differences associated with ethnicity and language.

Suggestions

Magnitude of differences on patient experience measures needs to be evalu-
ated routinely to allow comparisons and cumulative evaluations across
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multiple studies. We reviewed the existing ongoing efforts to estimate magni-
tude of differences in patient experience measures. External anchors of differ-
ence may be especially helpful. For example, linking patient experience score
differences to willingness to recommend the provider, intentions to change
provider, and voluntary disenrollment for health plans is informative.
Anchors can be used to divide a sample into different subgroups that can be
used to evaluate differences or change in patient experience of care measures.
For example, the average CAHPS communication scale score would be
expected to be stable for patients receiving care from a provider who has not
changed communication, while communication reports might be expected to
improve for patients who have participated in a targeted communication train-
ing intervention that has been shown previously to be effective and to produce
a particular magnitude of effect that is considered important. Furthermore, it
may be possible to ask “expert” judges to declare whether different pairs of
survey response patterns represent important differences (Thissen et al.
2016).

When external anchors are not available, a difference in patient experi-
ence associated with a variable not previously studied might be compared to
differences in patient experience associated with something for which there is
existing knowledge about its association with patient experience. Another
option is to express change or differences in terms related to the distribution
of the patient experience scores themselves, such as differences in percentile
rank among providers, plans, or hospitals. Comparisons of estimates of mag-
nitude from different approaches are needed.

Consistency with the unit of application is important in estimating and
interpreting the magnitude of differences in patient experience measures.
Rather than focusing on individual patient experiences (as is typical in
HRQOL research), existing patient experience research typically pools across
patients to compare individual physicians, provider groups, health plans, hos-
pitals, and so on. Therefore, score differences between for-profit and non-
profit hospitals, for example, should be indexed against hospital-level stan-
dard deviations.

Our findings have implications for what may be described about differ-
ences in patient experience scores in reports created by vendors and in how
the differences in patient experience scores are interpreted when assessing
effectiveness of quality improvement efforts or trends in performance as well
as in interpreting patient experience research. Assessing differences in patient
experience scores is rising in importance given how the use of patient
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experience measures and efforts to increase patient engagement in their care
are both increasing in prevalence and importance.

Ongoing efforts to estimate magnitude of differences to supplement sta-
tistically significant findings in patient experience research are essential to
help make these measures interpretable and usable. Given the uncertainty in
any one approach, multiple types of estimation of magnitude are preferable
whenever possible.
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SUPPORTING INFORMATION

Additional supporting information may be found online in the supporting
information tab for this article:

Appendix SA1: Author Matrix.
Table S1: Citation List on Twenty-Two Included Articles.





