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Objective. To identify a parsimonious subset of reliable, valid, and consumer-salient
items from 33 questions asking for patient reports about hospital care quality.
Data Source. CAHPS

s

Hospital Survey pilot data were collected during the summer
of 2003 using mail and telephone from 19,720 patients who had been treated in 132
hospitals in three states and discharged from November 2002 to January 2003.
Methods. Standard psychometric methods were used to assess the reliability (internal
consistency reliability and hospital-level reliability) and construct validity (exploratory
and confirmatory factor analyses, strength of relationship to overall rating of hospital) of
the 33 report items. The best subset of items from among the 33 was selected based on
their statistical properties in conjunction with the importance assigned to each item by
participants in 14 focus groups.
Principal Findings. Confirmatory factor analysis (CFA) indicated that a subset of 16
questions proposed to measure seven aspects of hospital care (communication with
nurses, communication with doctors, responsiveness to patient needs, physical envi-
ronment, pain control, communication about medication, and discharge information)
demonstrated excellent fit to the data. Scales in each of these areas had acceptable levels
of reliability to discriminate among hospitals and internal consistency reliability esti-
mates comparable with previously developed CAHPS instruments.
Conclusion. Although half the length of the original, the shorter CAHPS hospital
survey demonstrates promising measurement properties, identifies variations in care
among hospitals, and deals with aspects of the hospital stay that are important to pa-
tients’ evaluations of care quality.

Key Words. CAHPS hospital survey, patient self-reports, survey, hospital care,
psychometric analysis, patient focus groups, confirmatory factor analysis

There currently exists no universally accepted method of determining and
reporting patient assessments of hospital care (Castle et al. 2005). The
CAHPS

s

hospital survey was designed to provide consumers with compar-
ative information about hospital performance regionally and nationally, as
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well as provide hospitals with a national benchmarking database that could be
used to set performance goals and evaluate progress toward those goals
(Goldstein et al. 2005). The conceptual framework of the survey drew from the
domains of quality health care proposed in the Institute of Medicine’s (2001)
(IOM) report Crossing the Quality Chasm: A New Health System for the 21st Cent-
ury: (1) respect for patients’ values; (2) attention to patients’ preferences and
expressed needs; (3) coordination and integration of care; (4) patient infor-
mation, communication and education; (5) physical comfort; (6) emotional
support; (7) involvement of family and friends; (8) transition and continuity of
care; and (9) access to care.

The development of items for these nine dimensions is detailed in Le-
vine, Fowler, and Brown (2005), but will be briefly summarized here. A large
pool of candidate item concepts relevant to the nine IOM quality domains was
identified based on content included in the seven hospital surveys submitted
for consideration in response to a Federal Register call for contributions (Gold-
stein et al. 2005). Questions were drafted to address the candidate items by
following CAHPS survey design principles (Goldstein et al. 2005), including
the requirement that items refer to observable behaviors or features of the
environment (i.e. how often something is done or whether it is present) and do
not refer to events for which the patient is not a knowledgeable informant (e.g.
appropriate use of diagnostic procedures). The pool of drafted questions was
tested for comprehensibility and content validity by following cognitive test-
ing methodologies (systematic, in-person interviews) with former hospital pa-
tients as detailed by Levine, Fowler, and Brown (2005). Items that were
ambiguous or confusing to interviewees, were not interpreted as intended, or
did not refer to interviewees’ direct experiences were modified or deleted.
This process identified serious problems with 70 percent of the candidate
items and eliminated all of the items from two of the IOM domains: those
dealing with coordination of care and the involvement of family and friends.
The final field test survey contained 33 items that referred to seven of the IOM
dimensions of quality: respect for patients’ values; attention to patients’
preferences, and expressed needs; patient information, communication, and
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education; physical comfort; emotional support; transition and continuity of
care; and access to care.

The motivation to shorten the pilot test questionnaire came from the
CAHPS design principal to incorporate stakeholder input throughout the
survey development process. During electronic and in-person meetings and in
response to a Federal Register call for comments on the pilot test instrument,
stakeholders emphasized the need for brevity. They required that the survey
be as short as possible in order to reduce administration costs and to allow
room for users to add customized content (e.g. additional questions specific to
their particular hospital system). In response, we sought to reduce the length of
the survey by half. In this article, we present the analytic process by which we
determined how to shorten the pilot-test version of the CAHPS Hospital
Survey. This process required a careful balancing of three considerations: (1)
the statistical properties of the item and composite scores; (2) the importance
of item and composite content to patients; and (3) representation of IOM
domains.

CAHPS survey design principles require an integration of quantitative
and qualitative data in order to avoid problems associated with relying on one
source of information to the exclusion of the other. For example, it is not
unusual to find questionnaires published in the peer-reviewed literature that
were developed according to qualitative methods but not evaluated statisti-
cally for the reliability or validity of their item or composite scores. This is a
risky method because regardless of how appropriate the question content
appears, the data provided by the responses to the questions will have limited
utility if the variance in responses is severely restricted or if the data do not
indicate differences in health care quality. On the other hand, if one were to
choose items for a questionnaire based solely on the properties of the data they
provide (e.g. whether the responses discriminate among units of interest) with
no regard for content, the resulting tool could include a small number of
conceptually unrelated questions and the data could lack validity for stake-
holders. It is unlikely that such a questionnaire would enjoy widespread use
regardless of how precisely the data described differences in quality of care.
Fortunately, the statistical properties of the questionnaire item responses and
the importance of the item content, theoretically and to stakeholders, often
provide the same guidance with regard to which subset of items are the best to
select. In this article, we describe how standard psychometric methods and
focus group methodology were used to identify the best subset of the 33 report
items fielded in the version of the CAHPS Hospital Survey fielded in a three-
state pilot test (described below).
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METHODS

Data

The characteristics of the sampling frame, sampling procedures, and response
rates are detailed in Goldstein et al. (2005) and Elliott et al. (2005) but will be
briefly summarized here. The sampling frame for the pilot survey included
medical, surgical, and obstetric patients who were discharged between No-
vember 2002 and January 2003 after a stay of at least one night at a participating
hospital. Children (those under 18 years of age), those with a psychiatric di-
agnosis, those discharged to another facility, and those who died or whose infant
died were excluded from the sampling frame. The 132 participating hospitals
were located in three states: Arizona (26 hospitals); Maryland (45 hospitals); and
New York (61 hospitals) (Goldstein et al. 2005). Twenty-four of the hospitals
were required to sample 900 patients each to support subgroup analyses that are
the subject of other research; these were designated as ‘‘core’’ hospitals. The
remaining 108 ‘‘noncore’’ hospitals sampled 300 patients each. Core hospitals
were purposively selected by steering committees to represent variation in hos-
pital characteristics and for their ability to provide adequate numbers of patients
(see Goldstein et al. [2005] for other characteristics of core hospitals). The non-
core hospitals included all other hospitals who volunteered to participate.

We assumed a 50 percent response rate. Each core hospital was to target
a sample of 300 patients in each of three service lines. The target for noncore
hospitals was to sample 300 patients in total. Core hospitals sampled randomly
within service line and noncore hospitals sampled randomly across service
lines. Sample totals fell somewhat below targets when insufficient numbers of
patients were available. Thus, the total number of patients sampled was 49,812
rather than 54,000.

Questionnaires were sent by mail to sampled patients in both the core
and noncore hospitals. Follow-up contacts with nonrespondents in core hos-
pitals were made by phone while follow-up in noncore hospitals was by mail.
Responses were received from 19,720 of the 49,812 sampled patients, for an
overall response rate of 40 percent (9,504 or 47 percent of core hospital pa-
tients sampled and 10,216 or 35 percent of noncore hospital patients sampled,
Elliot et al. 2005). There were an average of 396 responses per core hospital
and 95 per noncore hospital (Elliot et al. 2005). However, these included 152
respondents who answered none of the 33 quality-of-care report items on the
survey, reducing the analytic sample to 19,568.

Each of the three service lines was well represented in the analytic sam-
ple; 40 percent of the patients had been discharged from surgery, 23 percent
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from obstetrics, and 36 percent from other medical services, and slightly more
than 1 percent did not indicate their reason for hospitalization. The patients’
length of stay had an average value of four nights and ranged from one night to
60 nights, with a standard deviation of five nights (because patients did not stay
for part of a night, we report the data in whole numbers). Five percent of
patients did not indicate how long they had been in the hospital.

There was also broad representation with respect to age, gender, edu-
cation, and race/ethnicity. Approximately 34 percent of patients were 18–44
years of age, 25 percent were 45–64 years of age, and 35 percent were 65 and
above; 6 percent did not report their age. Because we targeted about one-third
of the sample to be obstetric discharges, the proportion of females (63 percent)
was about twice the proportion of males (31 percent). (Approximately 6 per-
cent of the sample did not report their gender.) Forty percent of the sample
had a high school diploma/GED or less and 53 percent had at least some
college; 7 percent did not report their level of education. Eighteen percent of
the analytic sample described themselves as nonwhite, 19 percent described
themselves as Hispanic, and 8 percent spoke a language other than English at
home. (Note that these categories are not mutually exclusive.)

Variables

The quality indicators on the CAHPS hospital pilot survey were of two dif-
ferent types. There were 33 report items that asked respondents to say how
often or whether they had a particular experience. These 33 items were can-
didates to be potentially selected for use in the shorter instrument. The pilot
survey also had rating items that asked respondents to evaluate the quality of
care they had received. One of these rating items asked respondents whether
they would recommend this hospital to family or friends. We used data from
this global hospital rating in our analysis to determine which of the 33 items
would be included in the shorter instrument.

Table 1 provides a detailed description of the questionnaire items used
in the analysis, including the text, the response scales, and whether a filter
question came before the report items. In addition, for the hospital-level re-
liability estimates (method described below), we used hospital and state in-
dicators in analyses of the ability of items to discriminate among hospitals, and
we adjusted for differing case mix of patients across hospitals (using service
line, global physical health self-rating, global mental health self-rating, age,
education, sex, proxy response, race, Spanish language, service-by-age, and
the service-by-race interactions). These variables were found to have a

Methods to Streamline CAHPS
s

Hospital Survey 2061



T
ab

le
1:

D
es

cr
ip

ti
on

of
C

A
H

P
S

T
h

re
e-

St
at

e
P

ilo
t

H
os

p
it

al
Su

rv
ey

C
on

te
n

t

P
ar

ap
hr

as
ed

It
em

T
ex

t
F

ilt
er

?
n

R
es

po
ns

es
w

N
ur

se
C

om
m

un
ic

at
io

n
D

ur
in

g
yo

ur
st

ay
at

th
is

ho
sp

it
al

,h
ow

of
te

n
5

..
.d

id
n

ur
se

s
lis

te
n

ca
re

fu
lly

to
yo

u?
N

/S
/U

/A
4

..
.d

id
n

ur
se

s
tr

ea
t

yo
u

w
ith

co
ur

te
sy

an
d

re
sp

ec
t?

N
/S

/U
/A

6
..

.d
id

n
ur

se
s

ex
p

la
in

th
in

gs
in

a
w

ay
yo

u
co

ul
d

un
d

er
st

an
d

?
N

/S
/U

/A
7

..
.d

id
n

ur
se

s
sp

en
d

en
ou

gh
tim

e
w

ith
yo

u?
N

/S
/U

/A
9

..
.d

id
yo

u
ge

t
h

el
p

as
so

on
as

yo
u

w
an

te
d

it
?

Y
N

/S
/U

/A
D

oc
to

r
C

om
m

un
ic

at
io

n
12

..
.d

id
d

oc
to

rs
lis

te
n

ca
re

fu
lly

to
yo

u?
N

/S
/U

/A
11

..
.d

id
d

oc
to

rs
tr

ea
t

yo
u

w
ith

co
ur

te
sy

an
d

re
sp

ec
t?

N
/S

/U
/A

13
..

.d
id

d
oc

to
rs

ex
p

la
in

th
in

gs
in

a
w

ay
yo

u
co

ul
d

un
d

er
st

an
d

?
N

/S
/U

/A
14

..
.d

id
d

oc
to

rs
sp

en
d

en
ou

gh
tim

e
w

it
h

yo
u?

N
/S

/U
/A

25
..

.d
id

d
oc

to
rs

,n
ur

se
s,

or
ot

h
er

h
os

p
it

al
st

af
f

in
vo

lv
e

yo
u

in
d

ec
is

io
n

s
ab

ou
t

yo
ur

tr
ea

tm
en

t
as

m
uc

h
as

yo
u

w
an

te
d

?
N

/S
/U

/A
P

hy
si

ca
lC

om
fo

rt
20

..
.d

id
yo

u
ge

t
h

el
p

w
it

h
b

at
h

in
g,

w
as

h
in

g,
or

ke
ep

in
g

cl
ea

n
as

so
on

as
yo

u
w

an
te

d
?

Y
N

/S
/U

/A
22

..
.d

id
yo

u
ge

t
h

el
p

in
ge

tt
in

g
to

th
e

b
at

h
ro

om
or

in
us

in
g

a
b

ed
p

an
as

so
on

as
yo

u
w

an
te

d
?

Y
N

/S
/U

/A
24

..
.d

id
d

oc
to

rs
,n

ur
se

s,
an

d
ot

h
er

h
os

p
it

al
st

af
f

m
ak

e
su

re
th

at
yo

u
h

ad
p

ri
va

cy
w

h
en

th
ey

to
ok

ca
re

of
yo

u
or

ta
lk

ed
to

yo
u?

Y
N

/S
/U

/A
27

..
.d

id
yo

ur
fa

m
ily

an
d

fr
ie

n
d

s
re

ce
iv

e
th

e
h

el
p

th
ey

n
ee

d
ed

w
h

en
th

ey
ca

lle
d

or
vi

si
te

d
th

e
h

os
p

it
al

?
Y

N
/S

/U
/A

17
..

.w
er

e
yo

ur
ro

om
an

d
b

at
h

ro
om

ke
p

t
cl

ea
n

?
N

/S
/U

/A
18

..
.w

as
th

e
ar

ea
ar

ou
n

d
yo

ur
ro

om
qu

ie
t

at
n

ig
h

t?
N

/S
/U

/A
16

..
.w

as
th

e
te

m
p

er
at

ur
e

in
yo

ur
ro

om
co

m
fo

rt
ab

le
?

N
/S

/U
/A

P
ai

n
C

on
tr

ol
33

..
.d

id
d

oc
to

rs
,n

ur
se

s,
or

ot
h

er
h

os
p

it
al

st
af

f
d

o
ev

er
yt

h
in

g
th

ey
co

ul
d

to
h

el
p

yo
u

w
ith

yo
ur

p
ai

n
?

N
/S

/U
/A

32
..

.w
as

yo
ur

p
ai

n
w

el
l

co
n

tr
ol

le
d

?
Y

N
/S

/U
/A

31
..

.d
id

d
oc

to
rs

,n
ur

se
s,

or
ot

h
er

h
os

p
it

al
st

af
f

re
sp

on
d

qu
ic

kl
y

w
h

en
yo

u
as

ke
d

fo
r

p
ai

n
m

ed
ic

in
e?

Y
N

/S
/U

/A
35

..
.w

er
e

th
es

e
te

st
s

an
d

p
ro

ce
d

ur
es

d
on

e
w

it
h

ou
t

ca
us

in
g

yo
u

to
o

m
uc

h
p

ai
n

?
Y

N
/S

/U
/A

2062 HSR: Health Services Research 40:6, Part II (December 2005)



M
ed

ic
in

e
C

om
m

un
ic

at
io

n
B

ef
or

e
gi

vi
ng

yo
u

an
y

ne
w

m
ed

ic
in

e,
ho

w
of

te
n

di
d

do
ct

or
s,

nu
rs

es
or

ot
he

r
ho

sp
it

al
st

af
f

38
..

.t
el

l
yo

u
w

h
at

th
e

m
ed

ic
in

e
w

as
fo

r?
Y

N
/S

/U
/A

37
..

.t
el

l
yo

u
th

e
n

am
e

of
th

e
m

ed
ic

in
e?

Y
N

/S
/U

/A
39

..
.a

sk
yo

u
if

yo
u

w
er

e
ta

ki
n

g
an

y
ot

h
er

m
ed

ic
in

es
or

su
p

p
le

m
en

ts
?

Y
N

/S
/U

/A
41

..
.d

es
cr

ib
e

p
os

si
b

le
si

d
e-

ef
fe

ct
s

of
th

e
m

ed
ic

in
e

in
a

w
ay

yo
u

co
ul

d
un

d
er

st
an

d
?

Y
N

/S
/U

/A
40

..
.a

sk
if

yo
u

w
er

e
al

le
rg

ic
to

an
y

m
ed

ic
in

es
?

Y
N

/S
/U

/A
D

is
ch

ar
ge

In
fo

rm
at

io
n

B
ef

or
e

yo
u

le
ft

th
e

ho
sp

it
al

di
d

yo
u

ge
t

in
fo

rm
at

io
n

in
w

ri
ti

ng
ab

ou
t

49
..

.w
h

at
sy

m
p

to
m

s
or

h
ea

lt
h

p
ro

b
le

m
s

to
lo

ok
ou

t
fo

r
af

te
r

yo
u

w
er

e
d

is
ch

ar
ge

d
?

Y
/N

47
..

.w
h

at
ac

tiv
it

ie
s

yo
u

co
ul

d
an

d
co

ul
d

n
ot

d
o?

Y
Y

/N
48

..
.w

h
et

h
er

yo
u

w
ou

ld
h

av
e

th
e

h
el

p
yo

u
n

ee
d

ed
w

h
en

yo
u

w
er

e
d

is
ch

ar
ge

d
?

Y
Y

/N
51

..
.h

ow
to

ta
ke

th
is

m
ed

ic
in

e
at

h
om

e?
Y

Y
/N

U
nr

el
at

ed
28

D
ur

in
g

th
is

h
os

p
ita

ls
ta

y,
w

h
en

d
oc

to
rs

,n
ur

se
s,

or
ot

h
er

h
os

p
it

al
st

af
f

fir
st

ca
m

e
to

ca
re

fo
r

yo
u,

h
ow

of
te

n
d

id
th

ey
in

tr
od

uc
e

th
em

se
lv

es
?

N
/S

/U
/A

43
W

er
e

th
er

e
an

y
un

re
as

on
ab

le
d

el
ay

s
in

th
e

ad
m

is
si

on
p

ro
ce

ss
?

Y
/N

44
W

h
en

yo
u

w
er

e
ad

m
it

te
d

to
th

e
h

os
p

it
al

fo
r

th
is

st
ay

,w
er

e
yo

u
as

ke
d

if
yo

u
h

ad
a

liv
in

g
w

ill
?

Y
/N

O
ve

ra
ll

R
at

in
g

of
H

os
pi

ta
l

52
z U

si
n

g
an

y
n

um
b

er
fr

om
0

to
10

,w
h

er
e

0
is

th
e

w
or

st
h

os
p

it
al

p
os

si
b

le
an

d
10

is
th

e
b

es
th

os
p

it
al

p
os

si
b

le
,w

h
at

n
um

b
er

w
ou

ld
yo

u
us

e
to

ra
te

th
is

h
os

p
it

al
?

0
to

10

n
A

fil
te

r
is

a
qu

es
ti

on
th

at
p

ro
ce

ed
s

th
e

fo
ca

l
qu

es
ti

on
an

d
d

et
er

m
in

es
w

h
et

h
er

th
e

re
sp

on
d

en
t

h
as

h
ad

th
e

ex
p

er
ie

n
ce

re
qu

ir
ed

to
an

sw
er

th
e

fo
ca

l
qu

es
tio

n
.‘

‘Y
’’

in
th

is
co

lu
m

n
m

ea
n

s
th

at
th

e
fo

ca
l

qu
es

tio
n

w
as

p
ro

ce
ed

ed
b

y
a

fil
te

r.
w N

/S
/U

/A
m

ea
n

s
th

at
th

e
re

sp
on

se
ch

oi
ce

s
w

er
e,

in
or

d
er

of
p

re
se

n
ta

tio
n

,‘
‘N

ev
er

,’’
‘‘S

om
et

im
es

,’’
‘‘U

su
al

ly
,’’

‘‘A
lw

ay
s.

’’
Y

/N
m

ea
n

s
th

at
th

e
re

sp
on

se
ch

oi
ce

s
w

er
e

‘‘Y
es

,’’
‘‘N

o.
’’

z 0
-t

o-
10

m
ea

n
s

th
at

th
e

re
sp

on
se

s
w

er
e

11
ch

ec
k

b
ox

es
or

d
er

ed
ve

rt
ic

al
ly

un
d

er
th

e
qu

es
ti

on
b

eg
in

n
in

g
w

it
h

a
b

ox
la

b
el

ed
‘‘0

.’’

Methods to Streamline CAHPS
s

Hospital Survey 2063



substantial impact on the case-mix adjustment of the at least one of the hos-
pital, doctor, or nurse global ratings. O’Malley et al. (2005) describe the case-
mix variable selection criteria; see also Hargraves, Hays, and Cleary (2001). In
this analysis, we adjusted for these variables to be consistent with how plan
means would be calculated in summary reports on hospital quality.

Identification of Composite Measures of Hospital Care

Because cognitive testing had eliminated questions in two of the IOM do-
mains, we did not conduct confirmatory analysis, but instead evaluated the
structure underlying the 33 remaining report items using exploratory meth-
ods. To make use of all available data in the respondent-level factor analysis1,
we obtained maximum likelihood estimates of the covariance matrix under
the missing at random (MAR) model (Rubin 1976, 1987) using SAS PROC
MI. The MAR model is a reasonable way of obtaining a single respondent-
level covariance matrix that is consistent with the correlations observed
among the respondents to each pair of items (O’Malley, Zaslovsky, Hays
et al. 2005).

The associated correlation matrix was analyzed using the principle fac-
tor method with squared multiple correlations as initial communality esti-
mates and oblique rotation (promax) with Kaiser normalization. The number
of factors was determined by the eigenvalues and the interpretability of the
rotated factor pattern matrix. The largest eigenvalues were 10.81, 1.51. 1.40,
0.89, 0.68, 0.48, and 0.41 and the average eigenvalue was 0.45. Thus, we
selected six factors according to Guttman’s criteria (Guttman 1954). Items
were assigned to a factor that had standardized regression coefficients greater
than 0.30 following Child (1970). These factors and their corresponding items
are listed in Table 1, which shows that three of the 33 report items were
unrelated to any of the six factors.

Importance of Items

To determine which items to keep in the shortened CAHPS hospital ques-
tionnaire, we examined their importance from three perspectives: the degree
to which they were indicators of the composite; their relationships to patients’
overall evaluation of the hospital; and their relative ranking, according to what
patients and their loved ones told us in focus groups.

Importance of Items as Indicators of Composites. The psychometric characteristics
of the 30 remaining report items and the six potential composites were
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evaluated by examining the correlation of items with the composite total,
correcting for item overlap (Howard and Forehand 1962). The commonly
used rule of thumb is that these correlations should be greater than 0.40
(Nunnally and Bernstein 1994). In addition, items should correlate more
highly with the composite they are proposed to belong to than with other
composites.

Relative Importance of Items to Predicting Overall Evaluations of Hospitals. We
used multivariable statistical analysis to evaluate the relative importance of
the 33 report items to capturing patients’ hospital experiences by determining
the unique relationship of each (net of the other 32) to patients’ overall
hospital ratings. We report parameter estimates for these relationships and
indicate relationships that are nonsignificant and less significant.

Most Important Items in Each Domain to Include in Survey. We drew on the results
of 14 focus groups, comprised of former patients or close loved ones of former
patients (Sofaer et al. 2005) During the focus group sessions, the moderator
led a discussion of which items within each domain would be ‘‘most
meaningful and appropriate to include in the field test survey.’’ We used these
findings to guide our choice of the most important items from among those
with good statistical properties according to the analyses described above.

Confirmatory Factor Analysis (CFA) of Shorter Survey

The structure and content of the shortened CAHPS Hospital Survey was
confirmed using structural equation modeling ( Jöreskog 1978). We consider-
ed each composite to be a latent variable, and considered items hypothe-
sized to belong to a composite to be manifest variables. Latent variables
were allowed to correlate. Analyses were conducted in SAS using PROC
CALIS. With the large samples, even trivial departures from the specified
model are statistically rejectable; therefore, we used practical fit indices to
evaluate our hypothesized model. Specifically, we relied upon the compar-
ative fit index (CFI) and nonnormed fit index (NNFI) with a target of 0.90
(Hu and Bentler 1995). We also examined residual correlations implied by the
model versus the observed data, with a goal of 0.05 or less for the average
absolute residual correlation. To address the concern that Pearson product-
moment (PPM) correlations may not be appropriate, we also conducted the
analysis on a matrix of poly- and tetrachoric correlations and compared
the results. If both analyses agreed with regard to model fit, we reported only
the first.
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Reliability of Composites from Shorter Survey

We used both hospital-level and internal consistency methods to estimate the
reliability of the shorter composites. Both methods estimate reliability based
on the repeatability of scores; however, they use different data as an indicator
of that repeatability. Internal consistency reliability is based on the theory that
because items within the same composite are measuring the same construct,
they should function as repeated measures of each other and so the scores of
these items should agree. Internal consistency reliabilities were calculated
using Cronbach’s coefficient a (1951). Standards for reliability vary, but some
indicate that this coefficient should be higher than 0.50 in order for the com-
posite scores to provide information in group-level analyses (Helmstadter
1964) and ideally should be around 0.80 (Nunnally and Bernstein 1994).

Hospital-level reliability is based on the theory that patients who are
treated at the same hospital should agree regarding their assessments of that
hospital. Therefore, evidence of reliability for the composite score is obtained
when the scores given by patients discharged from the same hospital are more
similar to each other than they are to the scores for the same composite given
by patients discharged from other hospitals. The larger the ratio of between-to
within-hospital variation in the scores, and the larger the number of respond-
ents, the more precise the measurement of differences between hospitals will
be and thus the greater the reliability of the scores. The CAHPS macro
(AHCPR 1999) contains a feature that estimates the adjusted hospital mean
and its associated variance for each hospital in the presence of structured
missing data. Given the mean and variance estimates from the CAHPS macro,
we can easily compute the within- and between-hospital variance components
and hence the reliability for a given sample size and response rate. We es-
timated the between-hospital reliability for each score using PROC MIXED in
SAS to adjust for the case-mix variables. Then, using the resulting variance
components, we computed the reliability assuming sample sizes of 300 in each
hospital. We also took into account varying response rates among items be-
cause of skip instructions by multiplying 300 by the observed rate of response
and computing reliability at the resultant effective sample size. We considered
reliability less than 0.70 to indicate poor reliability, and reliability in excess of
0.90 as high.

Hospital-level reliability is the most important property for a measure to
be used as a benchmarking tool——that is, a measure used to compare one
hospital with another or with a national hospital average. Here, the hospital
reliable scores indicate how well the composite scores reliably discriminate

2066 HSR: Health Services Research 40:6, Part II (December 2005)



among hospitals. However, we also provide estimates of internal consistency
reliability because this is a more common approach to assessing composite
reliability.

RESULTS

Table 2 presents the results of quantitative and qualitative analyses of the 30 of
33 report items that were related to a composite as indicated by the patient-
level EFA results. (The three unrelated items are listed in Table 1.) This ev-
idence guided the choice of items to be retained in the shorter instrument.

Item–Total Correlations

Item–total composite correlations were higher than 0.40 for all items except
‘‘pain with tests’’ (Q35) and ‘‘how to take this medicine’’ (Q51). (See second
column of Table 2.) Other analyses (not reported here) found that two items
were as related (or more related) to competing composites as to their hypoth-
esized composite. The ‘‘pain with tests’’ (Q35) item was equally related to the
‘‘Physical Comfort’’ composite and the ‘‘Pain Control’’ composite. The ‘‘help
visitors’’ (Q27) item was more strongly related to the ‘‘Nurses Communica-
tion’’ composite than to the ‘‘Physical Comfort’’ composite.

Relationship to Patients’ Overall Rating of Hospital

The second column of Table 2 displays the parameter estimates for the regres-
sion of the overall hospital rating onto the report items. Twenty-four of these
items were significantly, uniquely related to patients’ general hospital experi-
ence at po.0001. Three were significant at conventional levels but had p-values
greater than .0001: ‘‘information about activities’’ (Q47, po.001), ‘‘possible
side-effects’’ (Q41, po.05), and ‘‘doctors explain’’ (Q13, po.05). Four had
nonsignificant relationships with the global hospital rating: ‘‘doctors spend
enough time’’ (Q14), ‘‘pain with tests’’ (Q35), ‘‘what medicine was for’’ (Q38),
‘‘name of the medicine’’ (Q37), and ‘‘taking any other medicines’’ (Q39).

Focus Group Results

The last column of Table 2 presents the focus group results. Although groups
varied by type of admission, insurance, and geography, remarkable consist-
ency was found in their answers regarding which items were most critical to
hospital quality (Sofaer et al. 2005). Focus group participants indicated that all
the Nurse Communication items were important with the exception of
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Table 2: Evaluation of 30 Report Items from the CAHPS 3-State Pilot
Hospital Survey

Abbreviated Item Contentn
Item–Total

Correlationsw
Overall Hospital

Rating z
Less Important

to Patients§

Nurse Communication
5 listen carefully 0.79 0.36
4 respect 0.74 0.50
7 enough time 0.72 0.15

p

6 explain 0.71 0.13
9 help soon 0.66 0.14
Doctor Communication
12 listen carefully 0.81 0.13
13 explain 0.74 � 0.02n

11 respect 0.76 0.23
p

14 enough time 0.73 � 0.00 NS p

25 involve you 0.54 0.06
p

Physical Comfort
20 help bathing 0.64 0.04

p

22 help bathroom 0.64 0.05
24 privacy 0.56 0.06

p

27 help visitors 0.56k 0.25
17 room clean 0.55 0.27
18 quiet at night 0.46 0.10

p

16 temperature 0.43 0.11
p

Pain Control
33 everything to help 0.74 0.17
32 pain well controlled 0.71 0.06
31 respond quickly 0.70 0.06

p

35 pain with tests 0.36z 0.00NS p

Medicine Communication
38 what medicine was for 0.71 � 0.01NS

37 name of the medicine? 0.68 � 0.00NS p

39 taking any other medicines 0.67 0.01NS p

41 possible side-effects 0.65 0.02n
p

40 allergic to medicines 0.63 0.04
p

Discharge Information
49 problems to look for 0.56 0.12
47 information about activities 0.54 0.07nn

48 help needed 0.40 0.14
p

51 how to take this medicine 0.38 0.08
p

nNumbers before the content are the question numbers associated with that item on the original
survey. Weaker items are italicized.
wPearson product–moment correlations between the item and the total score corrected for overlap.
zItem parameter estimates are for a model regressing the global hospital rating on the 30 remaining
report items. Probability values for parameters are o0.0001 unless otherwise noted: NSNonsig-
nificant, 4.05; npo.05, nnpo.001.
§This is according to focus groups research with patients and loved ones detailed in Sofaer et al.
(2005) and summarized in this report.
kThis item correlates 0.57 with the Nurse Communication composite.
zThis item also correlated 0.36 with the Physical Comfort composite.
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whether the nurse spends enough time——that is, the amount of time spent is
not important if the nursing staff listens, is respectful, explains things well, and
responds quickly to the call button. Within the Doctor Communication com-
posite, the most important items were ‘‘listen carefully’’ and ‘‘respect.’’ Within
the Physical Comfort composite, help getting to the bathroom was much more
important than help with bathing; and the cleanliness of the room and bath-
room were very important as an indicator of sterility (patient safety). However,
participants did not expect the area around their rooms to be quiet and tem-
perature was not a concern because most rooms have individual temperature
control. While participants felt that privacy was important, they did not think it
was as important as getting help quickly when needed and as having a clean
room and bathroom. All the items in the Pain Control composite were im-
portant to participants, but the one considered most important varied by
group. Some groups believed the most important item was whether staff did
everything they could to help with pain; others believed it was whether their
pain was controlled. Getting information about new medications before they
were administered was the most important item in the Medicine Communi-
cation composite; however, in general, items in this domain were not rated
as highly as those in the other domains. The most important items in the
Discharge Information composite were getting written information about
problems and symptoms to look out for, and getting written information about
which activities one should not do.

Summary of Item Analysis

Seventeen of 33 items were eliminated from the longer questionnaire. Six
items were not good measures of the composites because they were unrelated
to any composite (Q28, Q43, Q44), because they were weakly related to their
composite (Q51), or because they failed to discriminate among composites
(Q27, Q35). Three of the remaining 27 items were less important indicators of
hospital quality than the others because they were unrelated to patients’ over-
all evaluations of hospital quality, and also were not consistently cited as
critical to hospital quality in focus group research: Q14, Q37, and Q39.

Of the remaining 24 items, we decided to retain 10 items in the short-
ened instrument because they were strong across all three criteria in Table 2:
Q4–Q6, Q9, Q12, Q17, Q22, Q32, Q33, and Q49. This left 14 potential
candidates for deletion on the grounds that they were either less related to
patients’ overall evaluation of quality or because they were less important to
focus group participants.
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To make the final selection of items for the shortened instrument, we
reexamined the conceptual basis for the hypothesized composite structure.
First, the content of the remaining items in the Physical Comfort composite
suggested that they could be meaningfully divided into two separate compo-
nents: a Physical Environment composite and Responsiveness to Patient
Needs composite——to refer to a description of the ambience in and around the
hospital room and a description of how quickly staff responded to patient
requests, respectively. The question asking how often staff quickly responded
to the call button (Q9) was moved from Nurse Communication to the Re-
sponsiveness composite. Similarly, Q22 was moved from Physical Environ-
ment to the Responsiveness composite because it describes how often patients
were quickly helped in getting to the bathroom. Also on conceptual grounds,
we decided to keep the item content of the Nurse Communication and Doctor
Communication composites parallel. For this reason, two of the items in the
Doctor Communication composite that were candidates for deletion were
retained (Q13 and Q11) because their counterparts in the Nurse Communi-
cation composite were strong (Q6 and Q4, respectively).

Thus, the final version of the shortened survey instrument had seven
hypothesized composites: Nurse Communication, Doctor Communication,
Responsiveness, Physical Environment, Pain Control, Medicine Communi-
cation, and Discharge Information: each requiring a minimum of two items.
Four of the seven composites had a sufficient number of items. The Nurse
Communication composite had three strong items (Q5, Q4, Q6) and the
Doctor Communication composite contained three parallel items (Q12, Q11,
Q13). The Responsiveness and Pain Control composites each had two strong
items (Q9 and Q22 for Responsiveness, and Q33 and Q32 for Pain Control).
Next, we had to weigh the evidence in selecting a total of four items for the
remaining three composites. Physical Environment and Discharge Informa-
tion each had one, unambiguously strong item (Q17 for Physical Environ-
ment, and Q49 for Discharge Information) and so we were required to choose
a second item for each of those composites. The Medicine Communication
composite did not have any unambiguously strong items and so we had to
select two items for that composite.

Among the candidate items for Discharge Information (Q47, Q48, or
Q51), we chose the one that was most predictive of overall hospital rating
(Q48). Among the candidate items for Physical Environment (Q18, Q16,
Q24) the focus group results indicated that Q18 (whether the area around
the hospital room was quiet at night) was least controversial and so it was
chosen as the second item for that composite. Focus group participants
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indicated that the temperature of the room (Q16) was not a concern because
they expected rooms to have individual temperature controls. Focus group
participants indicated that the item about privacy (Q24) was a problem be-
cause they did not know whether it referred to having a private room, to the
staff acting to protect one’s modesty, or to staff keeping information confi-
dential. The two items were chosen for the Medicine Communication com-
posite which had relatively stronger relationships to the overall hospital rating
(Q41 and Q40).

In summary, the shortened version of the instrument included 16 items.
The Nurse Communication composite and the Doctor Communication com-
posite are parallel in content; each has three items. The other five components
have two items each. As indicated above, we decided to retain 10 items from
the pilot survey instrument because they were strong across all three criteria in
Table 2. Six other items from the pilot survey instrument were retained be-
cause of conceptual requirements of the hypothesized composite structure.
Two items (Q11, Q13) were added so that the Doctor Communication com-
posite would be parallel to the Nurse Communication composite. Another
four items (Q18, Q40, Q41, Q48) were selected so there would be two items as
indicators for their hypothesized composites.

Confirmation of the Short Form Composite Structure

Table 3 presents results from the CFA, including the equations that predict the
item scores from the underlying factors and the statistics of model fit. The
model fit statistics for the analysis of poly- and tetrachoric correlations were
comparable (CFI 5 0.97; NNFI 5 0.95; average absolute residual correla-
tion 5 0.008).

Estimates for the reliability of the composites from the shortened in-
strument to detect differences among hospitals (hospital-level reliability)
ranged from 0.66 to 0.89 and exceeded 0.70 for six of the seven composites
(see Table 4, second column). Internal consistency estimates for the shortened
composites ranged from 0.51 to 0.88 and exceeded 0.70 for four of seven
composites (see Table 4, third column). Interfactor correlations from CFA
analyses to evaluate the dimensional structure of the 16 report items are also
displayed in Table 4. The high degree of correlation among most of the com-
posites makes sense if all are measuring an underlying domain of hospital care
quality. The most highly related composites were Nurse Communication,
Responsiveness, Pain Control, and Physical Environment. The most distinct
composite was Discharge Information.
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DISCUSSION

Our analysis indicates that it is possible to reduce the number of report items in
the pilot version of the CAHPS Hospital Survey by over 50 percent and still
have reliable and valid measures of communication with nurses, communi-
cation with doctors, responsiveness to patient needs, physical environment,
pain control, communication about medicine, and adequacy of discharge in-
formation. The shortened version of the questionnaire is currently being
fielded in a nationwide data collection. Structural equation modeling analyses
support the construct validity of a model in which 16 report items are assigned
to the seven scales as specified in Table 3. The hospital-level reliability of these
composites for a sample of 300 respondents per hospital is expected to gen-
erally exceed 0.70 with an estimated range of 0.66–0.89 and a median of 0.88.

Table 3: Confirmation of Composite Structure for Shortened CAHPS
Hospital Survey

Abbreviated Item Content Factor Loadings Uniqueness of Error

Nurse Communication
5 listen carefully 5 0.88 1 0.48
4 respect 5 0.83 1 0.55
6 explain 5 0.79 1 0.61

Doctor Communication
12 listen carefully 5 0.91 1 0.41
13 explain 5 0.81 1 0.58
11 respect 5 0.85 1 0.52

Responsiveness
9 help soon 5 0.77 1 0.63

22 help bathroom 5 0.73 1 0.69
Physical Environment

17 room clean 5 0.67 1 0.74
18 quiet at night 5 0.57 1 0.82

Pain Control
33 everything to help 5 0.92 1 0.40
32 pain well controlled 5 0.79 1 0.62

Medicine Communication
41 possible side-effects 5 0.76 1 0.65
40 allergic to medicines 5 0.65 1 0.75

Discharge Information
49 problems to look for 5 0.57 1 0.82
48 help needed 5 0.57 1 0.82

Model fit statistics: CFI 5 0.98; NNFI 5 0.97; average absolute residual correlation 5 0.007.
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This finding supports the use of these measures to identify differences among
hospitals in the quality of care, as perceived by patients.

The range of internal consistency reliabilities (0.51–0.88) and median
internal consistency reliability (0.72) for the shortened CAHPS hospital in-
strument compares favorably with other CAHPS instruments. Hays et al.
(1999) evaluated the psychometric properties of the CAHPS 1.0 question-
naire, an instrument used to assess the quality of care provided by Medicaid
and commercial health plans. They found median internal consistency reli-
ability estimates to be 0.70 and 0.76 in the Medicaid and privately insured
samples, respectively. The authors reported that the communication com-
posite consistently had the highest internal consistency, a finding which par-
allels results from the current analyses. In this study, we found that two of the
three communication-related domains have the highest internal consistencies:
communication with doctors (0.88) and communication with nurses (0.86).
Hargraves, Hays, and Cleary (2003) reported the psychometric properties of
the CAHPS 2.0 questionnaire’s five composites. They found the reliability
coefficients to range from 0.51 (customer service) to 0.86 (doctors who com-
municate). As with the CAHPS 1.0 instrument, communication, in general,
and communication with doctors, in particular, had the highest reliability
coefficients. The range of reliability estimates for the shortened CAHPS

Table 4: Shortened CAHPS Hospital Survey Composite Score Reliability
and Intercorrelations

Reliability
Correlations among Compositesn

Hospital-Level w Alphaz 1 2 3 4 5 6

1 - Nurse Communication 0.89 0.86
2 - Doctor Communication 0.76 0.88 0.61

3 - Responsiveness 0.89 0.72 0.88 0.57
4 - Physical Environment 0.88 0.51 0.75 0.55 0.85
5 - Pain Control 0.80 0.83 0.70 0.56 0.74 0.65
6 - Medicine Communication 0.66 0.67 0.62 0.53 0.65 0.64 0.57
7 - Discharge Information 0.88 0.51 0.43 0.41 0.42 0.22 0.24 0.61

nCorrelations among composites (factors) come from the SEM analysis.
wFor these calculations, the number of respondents is assumed to be 300 (that required for power at
the hospital-level) however, skip patterns require that the sample will be less than 300 for some
items. Therefore the sample size for each item is estimated by multiplying 300 by the proportion
observed to respond to that item.
zCronbach’s coefficient (1951) is an estimate of internal consistency reliability.
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hospital instrument also compares favorably with other patient-based meas-
ures of hospital quality (e.g. Dozier et al. 2001; Hiidenhovi Laippala, and
Nojonen 2001; Jenkinson, Coulter, and Bruster 2002; Jenkinson et al. 2003),
many of which are comprised of a substantially greater number of items (e.g.
Arnetz and Arnetz 1996; Larsson, Larsson, and Munck 1998; Chou and Boldy
1999; Thi et al. 2002; Castle et al. 2005).

We constructed seven composites for quality of care because we wanted
to provide audiences with a rich description of hospital quality and we sought
to replicate, as closely as possible, the amount of detail in the IOM dimensions
of quality of care. However, for some purposes, it is useful to reduce the
dimensionality of these findings. A recent analysis of the hospital pilot study
data used item response theory to develop a single ‘‘patient-centered care’’
score that was based on the 16 report items pertaining to nurse communi-
cation, responsiveness, pain control, and physical environment (Chen, Keller,
and Angeles 2004). Table 4 shows that these four composites have high cor-
relations, ranging from 0.70 to 0.88. Such an indicator might be useful in
applications requiring a single score.

There are some potential limitations to these data that must be ad-
dressed. Because of constrained resources, our survey data were collected
from hospitals in only three states (Arizona, New York, and Maryland). How-
ever, the purpose of this study was not to create national estimates but to
support the psychometric analysis. For the latter purpose, it is important that
the data reflect variation in the quality of hospital care. Data from each of the
three states came from a mix of hospitals located in rural and urban areas that
were of varying sizes. Moreover, the states themselves are geographically
dispersed——there is no reason to expect the hospital care across these three
states to be unusually similar. Another potential limitation to the data is that,
within the three states, the sampled patients did not represent all hospitalized
patients. Patients were excluded who were under age 18 at the time of ad-
mission, had a psychiatric diagnosis, had died or whose baby had died, and
were discharged to a destination other than home. However, these exclusions
were made in order to increase our confidence in the validity of the results.
The responses of patients with a psychiatric diagnosis or those whose infant
had died could be challenged on the basis that they lacked objectivity. Patients
discharged to another facility might answer the survey questions according to
their experience with the subsequent admission. The cut-off of age 18 was used
to ensure that all respondents were adults.

In conclusion, these potential limitations to the data do not limit the im-
portance of these results. There is currently no standardized, nonproprietary
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method for comparing patients’ experiences of hospital care quality, nation-
ally and regionally. Yet, such information is required to guide public health
care policy and to inform patient choices among providers. One of the dif-
ficulties in designing such a measure is the need to identify a small set of
questions that nevertheless, provides a comprehensive description of care.
The results reported herein support a parsimonious set of 16 questions to
provide reliable and valid data on hospital care. These 16 questions will be
used to describe national and regional variations in care when the CAHPS
Hospital Survey is implemented nationally and promise to provide a practical,
yet precise indicator of hospital patients’ experiences of care.
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NOTE

1. Factor analyses are usually conducted on respondent-level data; however,
CAHPS survey development also frequently incorporates the results of unit-level
factor analysis. As described in O’Malley et al. (2005), a hospital-level exploratory
factor analysis (EFA) was also conducted, but here we restrict our discussion to the
patient-level EFA because the hospital-level EFA results did not guide our choice
of items to be included in the shortened survey.
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