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Examining Multiple Sources of

Differential Item Functioning on
the Clinician & Group CAHPS® Survey

Hector P. Rodriguez and Paul K. Crane

Objective. To evaluate psychometric properties of a widely used patient experience
survey.

Data Sources. English-language responses to the Clinician & Group Consumer
Assessment of Healthcare Providers and Systems (CG-CAHPS®) survey (n = 12,244)
from a 2008 quality improvement initiative involving eight southern California medi-
cal groups.

Methods. We used an iterative hybrid ordinal logistic regression/item response the-
ory differential item functioning (DIF) algorithm to identify items with DIF related to
patient sociodemographic characteristics, duration of the physician—patient relation-
ship, number of physician visits, and self-rated physical and mental health. We
accounted for all sources of DIF and determined its cumulative impact.

Principal Findings. The upper end of the CG-CAHPS" performance range is mea-
sured with low precision. With sensitive settings, some items were found to have DIF.
However, overall DIF impact was negligible, as 0.14 percent of participants had salient
DIF impact. Latinos who spoke predominantly English at home had the highest
prevalence of salient DIF impact at 0.26 percent.

Conclusions. The CG-CAHPS® functions similarly across commercially insured
respondents from diverse backgrounds. Consequently, previously documented
racial and ethnic group differences likely reflect true differences rather than mea-
surement bias. The impact of low precision at the upper end of the scale should be
clarified.

Key Words. Differential item functioning, racial and ethnic disparities, patients’
experiences of care, psychometrics, item response theory

Valid and reliable patient-reported ambulatory care experience measures are
central to a balanced portfolio of quality measures and indispensable to the
goal of a patient-centered health care system (Cleary 1999; Safran 2003;
Browne et al. 2010). The Clinician & Group Consumer Assessment of
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Healthcare Providers and Systems (CG-CAHPS™) measures have been
increasingly used in the United States in high stakes public reporting and
pay-for-performance initiatives (Safran et al. 2006; Damberg et al. 2009;
Rodriguez et al. 2009a, c). Consequently, the equivalent performance of
patient experience measures across diverse racial and ethnic subgroups and
respondents with varying levels of educational attainment is necessary so that
equitable comparisons can be made (Casalino and Elster 2007; Friedberg
et al. 2010).

Studies consistently indicate that members of some ethnic and racial
minority groups tend to report worse primary care experiences compared
with whites, controlling for differences in educational attainment
(Weech-Maldonado et al. 2001, 2003, 2004; Hargraves and Hadley 2003;
Hunt, Gaba, and Lavizzo-Mourey 2005; Beal, Hernandez, and Doty 2009).
Some of these differences may stem from systematic reporting tendencies by
some groups or differences in cognitive processes used when responding to
questions. For example, Asian American patients are much less likely than
other respondents to report the most favorable response options in health
care surveys fielded across a variety of care settings (Murray-Garcia et al.
2000; Taira et al. 2001; Weech-Maldonado et al. 2001; Haviland et al. 2003;
Lurie et al. 2003; Saha and Hickam 2003; Rodriguez et al. 2008). As a result,
many believe that data indicating Asian American patients as having worse
care experiences compared with whites are at least partially explained by
negative reporting tendencies. On the other hand, Latinos are thought to
have lower expectations compared with non-Latino whites because prior
health care experiences, including repeated time periods without insurance
coverage (Beal, Hernandez, and Doty 2009), affect their perspectives and
lower their expectations of care (Schnittker and Liang 2006). These scenarios
suggest that for equivalent quality of primary care experiences, Asian Ameri-
cans may report more negative experiences than non-Latino whites on aver-
age, and Latinos may report better experiences than non-Latino whites.
These scenarios provide examples of a phenomenon known as differential
item functioning (DIF), or item-level measurement bias. DIF occurs when
people from different groups with the same level of the latent trait measured
by the test, for example, quality of patient care experiences, have a different
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probability of giving a certain response to a questionnaire (Holland and Wa-
iner 1993; Camilli and Shepard 1994).

Previous studies assessing measurement equivalence of patient experi-
ence measures by race, ethnicity, or language have largely relied on classical
test theory (Hurtado et al. 2005). Classical test theory approaches to assessing
measurement equivalence are limited because they do not condition on the
underlying level of satisfaction or quality of patient care experiences (Millsap
and Everson 1993). Classical test theory approaches would ascribe any differ-
ences in observed scores across groups to bias. Other studies have used con-
firmatory factor analysis (CFA; Beattie, Nelson, and Lis 2007; Stewart et al.
2007) approaches to assess whether the factor structure of scales is invariant
across groups, indicating the measurement of identical constructs (conceptual
equivalence). Analyses of CAHPS measures have generally addressed the
first level of invariance but have not addressed whether item loadings or
thresholds were invariant across groups (Reise, Widaman, and Pugh 1993).
Reise, Widaman, and Pugh caution that appropriate item loadings and
thresholds (i.e., uniform and nonuniform DIF) must be attained to compare
levels across groups.

Different levels of measurement invariance, that is, the equivalence in
the structure of the measurement and the associated item loadings and
thresholds between groups, can be tested by multiple-group CFA
(MG-CFA; Gregorich 2006) or item response theory (IRT)-based DIF detec-
tion approaches. IRT describes the relationship between responses to an item
and the level of the underlying construct (e.g., patients’ experiences of pri-
mary care). While previous research uses IRT approaches to examine DIF on
patient experience measures (Morales, Reise, and Hays 2000; Ballard et al.
2005; Bann, lannacchione, and Sekscenski 2005), these analyses have
focused on a single cause of DIF rather than the combined impact of DIF
related to multiple covariates. To our knowledge, techniques for assessing
multiple sources of DIF (Crane et al. 2008b) have not been applied to
patients’ experiences of care. The current study assesses the extent to which
observed differences between racial and ethnic groups on patient care experi-
ence measures may be attributable to group-level DIF impact (measurement
bias). We implement an algorithm to assess multiple sources of DIF simulta-
neously. As such, the shared variance among covariates is parsed out and the
final DIF estimates reflect the cumulative effects of DIF by race/ethnicity,
after accounting for DIF impact by other covariates. The rationale behind
DIF analyses is that no demographic characteristic should interfere with the
relationship between the latent trait measured by the test (patients’ experi-
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ences of ambulatory care) and item responses; expected item responses for
people with the same level of the underlying latent trait should be the same,
on average, regardless of demographic characteristics. By evaluating the
cumulative impact of DIF across multiple covariates, we are able to address a
much more important question than whether an item displays DIF with
respect to a single covariate; we are able to address whether comparisons
across groups are fair despite different demographic compositions for the
groups.

Clarifying DIF impacts can allow for greater understanding of the
phenomena underlying the previously documented racial and ethnic group
disparities on patients’ experiences of ambulatory care. If significant DIF by
race and ethnicity exists for the CG-CAHPS questions, the DIF estimation
method can be used to account for DIF when making group comparisons on
patient care experience measures. As scores that account for multiple sources
of DIF represent the best unbiased estimates of patients’ experiences of care,
accounting for any salient DIF effects can facilitate the equitable measure-
ment of patients’ experiences of care across diverse patient populations. On
the other hand, if DIF is negligible, then the English-language version of the
instrument can be used by health care organizations to measure and compare
patients’ experiences of ambulatory care for the diverse patient subgroups
compared in the study.

METHODS

Patient Survey and Sample

The study evaluated CG-CAHPS survey data from a quality improvement
program involving eight southern California medical groups in 2008.
Random samples of approximately 75 commercially insured patients per
physician were sampled. Patients were eligible if they had at least one
visit with their primary care physician (named in the survey) during the
6 months prior to the date the survey was fielded. The patient survey
administration achieved a 39 percent response rate and includes 12,244
unique patients of 448 primary care physicians (average patients per phy-
sician = 27.3, SD = 11.0). Patients in the analytic sample all confirmed an
ongoing relationship with the primary care physician named in the survey
and endorsed having had at least one visit with the doctor during the
prior 12 months. The survey was fielded in English and included the core
CG-CAHPS® composite measures: physician communication (6 items),
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access to care (5 items), and office staff interactions (2 items; Browne et al.
2010). The survey included supplemental care coordination questions (2
items). All CG-CAHPS® core questions are experience-based reports and
the study employed the 6-point response option version that includes the
following categories: “Always,” “Almost Always,” “Usually,” “Sometimes,”
“Almost Never,” and “Never.” Responses were scored with values ranging
from 0 to 5, where “Never” = 0 and “Always” = 5. Appendix A includes
a description of each of the 15 questions. Descriptions of the sociodemo-
graphic and health status questions from the survey instrument are
detailed in Appendix B.

Analysis

First, we compared respondent sample characteristics across the race/ethnic-
ity and primary language subgroups. We considered age, gender, education,
primary language spoken at home, duration of the physician—patient rela-
tionship, body mass index (BMI), self-rated physical health, chronic disease
count, and annual physician visits. We made group comparisons using
ANOVA for continuous variables and chi-squared tests for dichotomous
and categorical variables. We then calculated means, standard deviations,
and item-scale correlations for the CG-CAHPS® items scored as a single
scale.

Next, we evaluated the dimensionality of the CG-CAHPS® questions
with CFA techniques using Mplus software (Muthen and Muthen 1998-2004).
We applied the default WLSMYV (weighted least squares accounting for the
mean and variance) estimator (Muthen, du Toit, and Spisic 1997) to the poly-
choric correlation matrix to appropriately address the categorical data
(Muthen, du Toit, and Spisic 1997; Beauducel and Herzberg 2006). Following
McDonald (1999), we consider a standardized loading of 0.3 or higher to indi-
cate a “salient” effect. As previous work suggests that CAHPS group survey
questions are consistent with unidimensional and multidimensional factors
(McDonald 1999; Reise, Morizot, and Hays 2007), we explored differences
in model fit using single factor and bifactor CFA models. For the bifactor
model, the CG-CAHPS" items assessing physician communication (Appen-
dix A, Q1-Q6) and access to care issues (Appendix A, Q7-Q11) were mod-
eled as a priori secondary dimensions, and the four supplemental items were
modeled as residual correlations (Q12 with Q13 for care coordination, and
Q14 with Q15 for office staff). Model fit was assessed using multiple criteria,
including the Confirmatory Fit Index (CFI) and the Tucker-Lewis Index
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(TLI), where we consider good model fit to be >0.90. In addition, the root
mean-squared error of approximation (RMSEA) was evaluated where <0.08
was considered to be a good fit (Reeve et al. 2007). We modified the bifactor
structure based on item content analysis and results of the initial bifactor
model by adding Q12 (how often doctor seemed up to date with specialist
care) to the physician communication subdomain and removing the residual
correlation between Q12 and Q13 (how often office staff followed up with test
results).

Second, we fit the 15-item scale to the graded response model
(Samejima 1969). This model is a polytomous extension of the two-param-
eter logistic IRT model appropriate for dichotomous items (Birnbaum
1968). We used Parscale (Muraki and Bock 2003) for these analyses. We
inserted item parameters into an Excel spreadsheet with formulas for the
test information curve and test characteristic curve (Mungas et al. 2000;
Mungas, Reed, and Kramer 2003). Next, we evaluated the CG-CAHPS®
items for DIF related to patient covariates, including the duration of the
physician—patient relationship, annual number of physician visits, and self-
rated physical and mental health because these factors have been consis-
tently associated with patient care experiences in previous research
(Zaslavsky et al. 2001; Kim, Zaslavsky, and Cleary 2005; O'Malley et al.
2005; Zaslavsky 2007; Eselius et al. 2008; Elliott et al. 2009; Johnson,
Rodriguez, and Solorio 2010). We used an iterative hybrid IRT/ordinal
logistic regression DIF detection procedure called difwithpar (Crane, van
Belle, and Larson 2004; Crane et al. 2006). The difwithpar framework
incorporates IRT scores rather than total scores. The difwithpar framework
facilitates ascertainment of scores that account for multiple sources of DIF
simultaneously, and it is increasingly used to calculate composite scores for
a wide range of patient-reported measures (Crane et al. 2007a, b, 2008b;
Hart et al. 2009). The framework involves iterative cycles of DIF detection
and latent trait level (0) estimation using IRT to account for items found
with DIF. As a result of the multiple patient categories and comparisons
being made, key patient covariates were collapsed so that a parsimonious
set of groups could be examined.

All items are used to generate initial IRT estimates. For each item, dif-
withpar then fits a series of three nested regression models to identify items
with DIF. We will illustrate with logistic regression, but this is readily
extended to ordinal logistic regression for polytomous items such as the items

in the CG-CAHPS®:
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logit p(Y =1]0,X) = .0 + o X + f3(0°X) (model 1)
logit p(Y =1|0,X) = p,0+ X (model 2)
logit p(Y =1|0,X) = f,0 (model 3)

We introduce the estimated trait level 0, a dichotomous group term X,
and item response Y, where Y = 1 means the item is endorsed or correct, and
Y= 0 otherwise. The statistical significance of the interaction term (model 1)
is used to test for nonuniform DIF. To test for uniform DIF, we evaluate the
difference between the B; coefficient from models 2 and 3. We evaluate the
ratio (B1, model 2 — B1, model 3)/P1, model 2- If the absolute value of that ratio is
large, we declare the item to have uniform DIF. These models are applied to
every item for every covariate. To account for multiple testing, p-values <.005
were considered statistically significant for nonuniform DIF. In a large dataset
such as that used in the present study, even with a threshold p-value of .005
we expected to identify large numbers of items with trivial nonuniform DIF.
Unfortunately, there is not a good effect size measure for ordinal logistic
regression for the interaction term (Crane et al. 2007c). We used a change in
B of 5 percent criterion for uniform DIF. This criterion is an effect size mea-
sure and thus less influenced by sample size (Crane et al. 2007c).

Every item is analyzed using the three models to identify items with
DIF. In the next step, difwithpar creates a new dataset, treating items identi-
fied with DIF separately in the groups analyzed. For example, if Q1 had DIF
with respect to sex, difwithpar would create a new Q1 for males (missing for
females) and a new Q1 for females (missing for males). This new dataset is
then analyzed by Parscale to determine a new 0 estimate for each person.

Difwithpar then analyzes the three models for each item, this time using
the new 0 that accounted for DIF found in the first round. Difwithpar again
identifies items with DIF. These items are compared with those found in the
first round. If the same items are identified, the algorithm stops. If not, differ-
ences are attributed to false-negative or false-positive spurious DIF findings,
difwithpar creates a new dataset accounting for items with DIF, and the algo-
rithm continues until the same items are identified with DIF.

We performed two different types of DIF analyses. First, we considered
each covariate in turn, beginning with a naive 0, to determine the individual
contribution to DIF made by each of the covariates. Second, we considered
all the covariates found to have DIF in the first step and accounted for DIF
with respect to all the covariates. For example, we performed analyses first
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for DIF with respect to age and found DIF for Q2. If DIF with respect to age
was found for Q2, then we used the final 0 score accounting for DIF with
respect to age to address DIF with respect to the duration of the physician—
patient relationship, the second covariate considered. For this second covari-
ate, we evaluated all the initial CG-CAHPS items for DIF in everyone, with
the exception of Q2, which was treated as two different items, one for older
respondents and another for younger respondents. We then analyzed this
dataset for DIF with respect to the duration of the physician—patient relation-
ship. We continued in similar fashion to consider DIF in sequential fashion
for the annual number of physician visits, self-reported physical health, self-
reported mental health, and race. We then considered Latinos separately and
evaluated items for DIF with respect to the primary language used at home
(Spanish versus English). We similarly considered Asians separately and
evaluated items for DIF with respect to the primary language used at home
(English versus other language).

We used differences between the naive scores and the scores accounting
for DIF with respect to all the covariates to address questions of cumulative
DIF impact. Differences smaller than the median standard error of measure-
ment (SEM) of the scale are considered negligible, while differences larger
than this amount are “salient” (Crane et al. 2007a, 2008b). The SEM quanti-
fies the amount of noise that is present in the instrument. The median value of
the SEM quantifies the center of the “noise distribution” that is tolerated for
the instrument. Thus, DIF impact larger than this amount represents impact
greater than the tolerated level of noise for the instrument. A more sensitive
threshold or a less sensitive threshold could be selected, with the conse-
quence of detecting tiny and immaterial effects (too sensitive) or failing to
detect modest but important effects (not sensitive enough). We plotted the dif-
ferences across six race/ethnicity and language groups: (1) non-Latino whites;
(2) African Americans; (3) Asians who primarily speak English at home; (4)
Asians who primarily speak a language other than English at home; (5) Lati-
nos who primarily speak English at home; and (6) Latinos who primarily
speak Spanish at home.

RESULTS

Most respondent sociodemographic and health characteristics differed signif-
icantly by race and ethnicity (Table 1). The most striking racial/ethnic differ-
ences in respondent characteristics include educational attainment, primary
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language spoken at home, and BMI. Item mean scores were highest for
several items assessing physician communication (Q1, Q2, Q3, and Q6)
where over 68 percent of the respondent sample reported the most favorable
response (“Always” = 5). Standard deviations were largest for items with the
smallest proportion of respondents providing responses due to item screeners
(Q10, Q11, and Q13; Rodriguez et al. 2009b). Item-scale correlations were
also lowest for Q11 and Q13.

Consistent with previous research on the dimensionality of patient
experience measures (Ballard et al. 2005; Reise, Morizot, and Hays 2007),
our CFA results for the CG-CAHPS" items are consistent with both unidi-
mensional and multidimensional solutions (Appendix C). The single-factor
model fit was inconsistent across fit indices, with the CFI = 0.92, TLI = 0.96,
and RMSEA = 0.23. In contrast, the initial bifactor model (which treated the
access items as a secondary factor and modeled the supplemental items as
two residual correlations) had better fit across indices, with CFI = 0.98,
TLI = 0.99, and RMSEA = 0.09. We noted the negative residual correlation
between Q12 and Q13, and tried a separate model with Q12 considered as an
indicator of the first subdomain. This model had further improved fit, with
CFI = 0.99, TLI = 1.00, and RMSEA = 0.05. The loadings for the primary
factor for the single-factor model and the loadings for the primary factor for
the bifactor models were compared. The strength of association of the pri-
mary factor and general factor was somewhat lower on average in the single-
factor model compared with the bifactor models. Nevertheless, in the bifactor
model factor loadings on the general factor were all well over 0.3. McDonald
argues that in this instance the scale may be considered “sufficiently homoge-
neous” for methods that require homogeneity, such as IRT. Furthermore, esti-
mated factor scores from the single-factor and bifactor models were highly
correlated (r = 0.97). If standard errors are used from IRT, these results sug-
gest those standard errors could be smaller when a single-factor model (i.e.,
the IRT model) is used rather than a bifactor model. However, as noted in the
three formulas (models 1-3), only the estimated factor scores are used in DIF
detection, and those factor scores are very highly correlated with the scores
from the bifactor models with better fit.

Appendix D is a histogram of estimates of IRT scores for patients’ over-
all experiences of care. Parscale generates scores such that the mean score in
the cohort studied is 0 and the standard deviation (SD) is 1, similar to a z
score. While there is a considerable ceiling effect (high proportion of respon-
dents with the highest level on the test), the remainder of the scores are
approximately normally distributed. Figure 1A depicts the test characteristic
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Figure 1: Test Characteristic (A) and Information (B) Curves
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Notes. (a) The test characteristic curve, which is a plot of the most likely standard score associ-
ated with each level of overall primary care experience. This curve shows that the distribution
of items is not uniform across the range measured by the scale, as the slope of the curve is
higher to the left of about 0 than to the right. This finding suggests problems with using stan-
dard scores in regression models; item response theory (IRT) scores should be used instead
(Crane et al. 2008a). (b) The test information curve (black curve) and the standard error of
measurement curve (gray curve) at each level of overall primary care experience are shown.
These curves further document the uneven distribution of items across the scale. Test informa-
tion is adequate to the left of 0 but drops to the right of 0. This is reflected by standard error
of measurement curve, which is characterized by large amounts of measurement error at the
top end of the scale. This figure is analogous to the alpha coefficient commonly reported using
classical test theory. Unlike classical test theory, however, IRT does not assume that measure-
ment precision is consistent across the entire scale, and it does not summarize measurement
with a single omnibus statistic such as the alpha coefficient. See McDonald (1999) for further
discussion.
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curve, which is a plot of the most likely standard score associated with each
IRT estimate of patient experiences of care. To the left of 0, the test character-
istic curve increases linearly. However, to the right of 0, the slope of the test
characteristic curve flattens, as there are few items with difficulty levels in this
region. There are approximately 30 standard score points between IRT
scores of 0 and —1.8, but only 10 standard score points between 0 and +1.8.
Figure 1B illustrates the test information curve and the SEM at each level of
patient experiences of care. Measurement precision is satisfactory at the
lower end of the scale, but not at the higher end. At the ceiling score of +1.8,
the SEM is more than three times that of people with scores lower than —1,
indicating heterogeneous measurement precision across the scores. Scores of
respondents at the lower end can be differentiated from each other with high
precision, while scores of respondents at the upper end cannot be reliably dif-
ferentiated from one another.

Uniform DIF was not detected by any respondent characteristics exam-
ined. Table 2 summarizes the nonuniform DIF results for the sociodemo-
graphic covariates. Q11 (wait time in waiting room and exam room) had
nonuniform DIF with respect to many respondent characteristics, including
primary language spoken at home (p < .001) among Latinos, physician—
patient relationship duration (p < .001), the number of physician visits
(p = .002), self-rated physical health (p < .001), and self-rated mental health
(p < .001). No other item had consistent nonuniform DIF across multiple
covariates.

We plotted differences between scores accounting for all sources of DIF
and the naive scores that ignored DIF separately across racial and ethnic sub-
groups (Figure 2). The vertical lines indicate 1x and 2x the median SEM
in the sample, the threshold for indicating salient DIF. The box-and-whiskers
plots indicate the distribution of these difference scores. The box identifies
the interquartile range, from the 25th to the 75th percentiles. For each race/
ethnicity group this box is narrow and very close to 0, indicating no DIF
impact. The whiskers indicate 1% times the spread of the box; the whiskers
are well inside the vertical lines indicating +1 SEM. Observations more
extreme than the whiskers are indicated with dots. A very small number of
dots extend beyond 1 SEM. In all, no participants had salient DIF for Asians
who spoke languages other than English at home, African Americans, or
Latinos who spoke Spanish at home, while salient DIF was present for
<1 percent of the members of all other groups (0.13 percent of non-Latino
whites, 0.15 percent of Asians who spoke English at home, and 0.26 percent
of Latino who spoke English at home).
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Figure 2: Differential Item Functioning (DIF) Impact, by Patient Race,
Ethnicity, and Primary Language Spoken at Home
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Magnitude of DIF Impact

Notes. This figure plots the distributions of differences between naive scores ignoring DIF and
scores that account for all sources of DIF across the six race-ethnicity groups evaluated in the
study. Differences of 0 indicate no DIF impact. We use the median standard error of measure-
ment for the scale to demarcate levels of DIF impact that can be distinguished from negligible
effects (dark vertical lines); DIF greater than this level is referred to as “salient” DIF. The box rep-
resents the 25th and 75th percentiles of the distribution, and the whiskers represent 12 times the
distribution of the box. Observations more extreme than the whiskers are shown with dots. This
graph depicts that the box denoting the interquartile range is very close to 0, and that of the whis-
kers are well within the dark vertical lines denoting the standard error of measurement. A small
and negligible number of people have salient DIF impact when accounting for all the sources of
DIF considered here. See text for further details.

DISCUSSION

Consistent with previous research of the dimensionality of other CAHPS®
measures (Reise, Morizot, and Hays 2007), our results suggest that the CG-
CAHPS® measures can be modeled either as a single-factor construct or as a
multidimensional construct. For applications of IRT using the scores, such as
the ordinal logistic regression/IRT DIF algorithm employed here, these
findings suggest that the IRT model may be appropriate. However, if
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measurement precision is important, such as in a computerized adaptive test,
a scoring strategy incorporating the bifactor structure may be more appropri-
ate. Although the distribution of scores was approximately normal (Appen-
dix C), the test characteristic and item information curves (Figure 1) indicate
an inability of the measure to discriminate respondents’ overall experiences
of care at the upper end of the scale. The inability to discriminate patient
scores at the upper end of the performance continuum, for example, the 80th
percentile from the 95th percentile, indicates that small differences at the top
of physician performance distribution might be measured with low precision.
It remains unclear the extent to which physician performance comparisons at
the upper end of the scale can be made reliably. Considering the use of the
CG-CAHPS® in pay-for-performance strategies (Pearson et al. 2008;
Damberg et al. 2009; Rodriguez et al. 2009a), this topic seems especially
important for subsequent analyses.

The CG-CAHPS™ survey does not function in systematically different
ways for the racial and ethnic minority groups examined. Consequently, pre-
viously documented racial and ethnic group differences on the CG-CAHPS
measures likely reflect true differences rather than measurement bias. We
evaluated CG-CAHPS" items for DIF with respect to a large number of cova-
riates and found a few items with nonuniform DIF, which was not surprising
given the reliance on statistical significance for nonuniform DIF and the large
sample size. When we accounted for all sources of DIF, we found negligible
DIF impact. Previous studies demonstrate that respondents from some ethnic
minority groups have extreme reporting tendencies on rating scales (higher
probability of using the high and low ends of the rating scale versus the mid-
dle; Weech-Maldonado et al. 2008). Our results suggest that experience-
based reports may be less vulnerable to DIF by design. For example, rather
than asking patients to provide a rating (“On a scale from 0 to 10, how would
yourate ...”), the reports that comprise the CG-CAHPS®™ measure specific patient
experiences (“how often ...”). Compared with ratings, reports may be less subject
to bias because of different norms or standards that vary by cultural factors (Harris-
Kojetin et al. 1999; Schnaier et al. 1999).

The one important exception to the general DIF pattern was Q11 (wait
in the office), where nonuniform DIF was found by primary language spoken
at home for Latinos, the duration of the physician—patient relationship, the
number of physician visits made in the prior year, and self-rated physical and
mental health. DIF may stem from the fact that the question uses a concrete
time interval (15 minutes) for respondents to consider rather than a qualita-
tive anchor, that is, the extent to which the physician “listens carefully.”
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Different wait expectations may result in DIF. Previous research suggests that
Latinos have a higher tolerance for waits and that worse experiences of corre-
lated are not as strongly correlated with overall impressions of care for Lati-
nos compared with whites (Wilkins et al. 2011). Our results indicate that scale
developers should follow up with cognitive interviews to examine the sources
for DIF for experiences of care that focus on time and/or waits.

Our study results should be viewed in light of important limitations.
First, although the respondent sample is large and diverse, all patients are
commercially insured and report an established relationship with a primary
care physician. The commercially insured and established respondent sam-
ple is much more educated and less diverse than the overall primary care
patient population in southern California. Different expectations of care
among uninsured or Medicaid-insured patients might be associated with DIF
with respect to insurance status and we are unable to assess these effects with
the data we have. In addition, DIF with respect to CG-CAHPS survey lan-
guage (Bann, Iannacchione, and Sekscenski 2005) was not examined and
equivalence of the scale by survey language, for example, Spanish versus
English versions, should be clarified. Second, the survey response rate (39
percent) was modest, and differential patient nonresponse might introduce
bias. As a result of the nature of the data (used for quality improvement pur-
poses), limited data are available on the characteristics of the outgoing survey
patient sample. Patient characteristics used for DIF assessment were all self-
reported and ascertained in the survey. As a result, we are unable to assess dif-
ferences in sociodemographic or health status differences among respondents
versus nonrespondents. Vulnerable patients are less likely to respond to
mailed surveys than other patients (Zaslavsky, Zaborski, and Cleary 2002), so
the racial/ethnic and primary language subgroup comparisons were con-
ducted with a favorable selection of patient samples across subgroups. Previ-
ous studies, however, underscore the appropriateness of DIF detection for
small or limited respondent samples (Morales, Reise, and Hays 2000; Lai,
Teresi, and Gershon 2005), indicating that DIF detection methods are appro-
priate to employ using the study data. Future research should clarify the
extent to which the sample representativeness affects the measurement of
DIF impact on patient experience measures.

Third, all surveys were completed by mail and therefore assessment
of DIF by survey mode was not possible. Finally, a unidimensional logistic
regression IRT approach was used to identify DIF items even though the
fit statistics were better for the bifactor model. The loadings on the pri-
mary factor for the single-factor model are not very different than the
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bifactor model, however, indicating that the scale is sufficiently unidimen-
sional to employ a single-factor model such as IRT. The bifactor model
findings are useful because they facilitate the use of an extensive frame-
work for DIF analyses, and they are important intermediate results
because they affirm an important assumption (a sufficiently unidimen-
sional scale) made by our analyses. As DIF detection procedures are
developed for bifactor models and other structures, it will be interesting
and important to repeat these analyses to ensure that the findings are
robust. At present, especially for the multiple covariate case considered
here, procedures for analyzing and accounting for DIF with bifactor struc-
tures are not yet widely available. The current analyses represent the state
of the art, and to our knowledge, is the first attempt to apply DIF analyses
to the CG-CAHPS measures.

In conclusion, the English version of the CG-CAHPS® survey func-
tions similarly across commercially insured respondents from diverse back-
grounds. As a result, the racial and ethnic differences previously
documented on the CG-CAHPS®™ measures (Rodriguez et al. 2008) likely
represent “true” differences rather than DIF. Future research, however,
should examine whether the measures function differently by patient insur-
ance status, as experiences of uninsurance might affect respondent expecta-
tions of care and may be associated with DIF. Importantly, the
CG-CAHPS" test characteristic and information curves raise concerns about
the use of standard scores of the instrument to measure patients' experiences
over time because the standard scores have a nonlinear relationship with the
underlying trait level measured by the test (Crane et al. 2008a). Furthermore,
it will be important for researchers to clarify the extent to which physicians
with performance at the top end of the scale can be reliably differentiated
from one another.
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NOTE

1. The survey was fielded in English to the commercially insured patient sample. The
survey invitation letter included instructions in Spanish to call number 1-800 to
receive a Spanish-language survey if the respondent wanted a Spanish-language
survey mailed for completion. Not surprisingly, the number of patients choosing to
complete a Spanish-language version of the survey is quite small (z = 70). Consis-
tent with our aim of examining the equivalence of English-language responses to
the survey by various patient subgroups, we exclude the Spanish-language
responses from the analysis.
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