Technical Notes for HCAHPS Star Ratings
(Revised for October 2024 Public Reporting)

Overview of HCAHPS Star Ratings

As part of the initiative to add five-star quality ratings to its Compare Web sites, the Centers for Medicare & Medicaid
Services (CMS) publish HCAHPS Star Ratings on its Hospital Compare Web site. Star Ratings make it easier for consumers
to use the information on the Compare Web sites and spotlight excellence in healthcare quality. Eleven HCAHPS Star
Ratings appear on Hospital Compare: one for each of the 10 publicly reported HCAHPS measures, plus an HCAHPS
Summary Star Rating. CMS updates the HCAHPS Star Ratings each quarter. HCAHPS Star Ratings are based on the same
data that are used to create the HCAHPS measures reported on the Hospital Compare Web site.

In this document we explain, through a series of steps, how the HCAHPS Star Ratings are created and provide an
extended example to illustrate each step of the process. A set of Appendices (A, B and C) contain the current measure
values for the adjustment and assignment of HCAHPS Star Ratings. Appendix D briefly describes the clustering
algorithm.

The public reporting of the HCAHPS Star Ratings in October 2024 will be based on patients discharged between January
1, 2023 and December 31, 2023.

HCAHPS Measures Receiving HCAHPS Stars
HCAHPS Star Ratings are applied to each of the 10 publicly reported HCAHPS measure. Measures are created from
specific questions (also referred to as items) on the HCAHPS Survey, as follows:
» HCAHPS Composite Measures
1. Communication with Nurses (Q1, Q2, Q3)
2. Communication with Doctors (Q5, Q6, Q7)
3. Responsiveness of Hospital Staff (Q4, Q11)
4. Communication about Medicines (Q13, Q14)
5. Discharge Information (Q16, Q17)
6. Care Transition (Q20, Q21, Q22)
» HCAHPS Individual Items
7. Cleanliness of Hospital Environment (Q8)
8. Quietness of Hospital Environment (Q9)
» HCAHPS Global Items
9. Hospital Rating (Q18)
10. Recommend the Hospital (Q19)

100 Survey Minimum for HCAHPS Star Ratings

Hospitals must have at least 100 completed HCAHPS surveys over a given four-quarter period in order to receive
HCAHPS Star Ratings. In addition, hospitals must be eligible for public reporting of HCAHPS measures. Hospitals with
fewer than 100 completed HCAHPS surveys do not receive Star Ratings; however, their HCAHPS measure scores are
publicly reported on Hospital Compare.

Construction and Adjustment of HCAHPS Linear Scores

CMS employs all survey responses in the construction of the HCAHPS Star Ratings. The responses to the survey items
used in each HCAHPS measure (shown below) are scored linearly, adjusted, rescaled, averaged across quarters, and
rounded to produce a 0-100 linear-scaled score (“Linear Score”). The five steps occur as follows:
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One: Linear scoring
The Linear Score used in HCAHPS Star Ratings is closely related to the “top-box,
publicly reported on the Hospital Compare Web site.

i

middle-box” and “bottom-box” scores

Individual responses to the HCAHPS Survey are scored as follows:
For items 1-9, 11, and 13-14:

> ”Never” =1; “Sometimes” = 2; “Usually” = 3; and “Always” = 4
For items 16 and 17:

> “No” =0;and “Yes” =1
For item 18:

> Hospital Rating “0” = 0; Hospital Rating “1” = 1; Hospital Rating “2” = 2 ... Hospital Rating “10” = 10
For item 19:

> ”"Definitely No” = 1; ”Probably No” = 2; ”Probably Yes” = 3; and "Definitely Yes” = 4
For items 20, 21, and 22:

» “Strongly Disagree” = 1; “Disagree” = 2; “Agree” = 3; and “Strongly Agree” =4

The item responses are averaged at the hospital level to form the hospital-level mean for each measure.

Two: Patient-Mix Adjustment of HCAHPS linear scores
CMS applies adjustments for the effects of patient mix, survey mode, and quarterly weighting through a series of steps,
as follows.

First, CMS applies patient-mix adjustment (PMA) to quarterly HCAHPS scores to account for the tendency of certain
patient sub-groups to respond more positively or negatively to the HCAHPS Survey. PMA enables fair comparisons
across hospitals by adjusting hospital scores as if all hospitals had an identical mix of patient characteristics. The patient-
mix adjustment table can be found in Appendix A (Table 1). Appendix A also contains the national means (Table 2) for
patient-mix variables. These adjustments are applied to HCAHPS scores on the scale shown above. These values are
shown for each answer option on the survey instrument. Additional information about the application of the HCAHPS
patient-mix adjustments, including the definition of the PMA factors, can be found in the documents on the HCAHPS On-
Line Web site, www.hcahpsonline.org, under the “Mode & Patient-Mix Adj” button. Adjustments and national means
contained in Tables 1 and 2, respectively, are needed to estimate PMA.

Note: If the measure is a multi-item composite, averaging of items within composites takes place at this point.

Three: Rescaling of HCAHPS linear adjusted scores
Each adjusted HCAHPS linear measure score on the original scale (shown above) is then transformed into a 0-100 linear-
scaled score using the following conversion:

The PMA-adjusted hospital-level measure mean, M, minus the lowest possible response to the measure, R, divided by
the highest possible response to the measure, K, minus the lowest response, R. An example follows:

E3
K
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Four: Survey Mode Adjustment

HCAHPS quarterly scores are adjusted for the effect of mode of survey administration (mail, telephone, mixed mode or
Interactive Voice Response). CMS derived the survey mode adjustments from a large-scale, randomized mode
experiment. The mode adjustments are included in Appendix B. These adjustments are applied on the rescaled (0-100)
linear mean score for each measure. For detailed information about the mode experiment and survey mode adjustment,
please see www.hcahpsonline.org.

Five: Weighted Average of Quarters of HCAHPS linear scores

The four-quarter averages of HCAHPS linear scores are weighted proportionately to the number of eligible patients seen
by the hospital in each quarter of the reporting period. Specifically, each quarter’s score has a quarterly weight equal to
that quarter’s eligible discharge size divided by the total eligible discharge size for the four quarters that make up the
reporting period.

Six: Rounding of HCAHPS linear scores
The four-quarter averages of HCAHPS linear scores are rounded to integer values (whole numbers) using standard
rounding rules, as follows:

If the unrounded four-quarter average is less than [X.5], then round down to nearest whole integer. If the unrounded
four-quarter average is equal to or greater than [X.5], then round up to nearest whole integer.

An example of the calculation of an HCAHPS Linear Score
The following is an example of the construction and adjustment of an HCAHPS linear score.

Step 1: Linear scoring
For a single quarter from Hospital A, 5 patients responded by telephone to HCAHPS Survey Cleanliness item
(item 8) as follows: 4, 4, 3, 2, and 4. The mean of these responses is 3.4.

Step 2: Patient-mix adjustment of HCAHPS linear scores
This hospital has a total patient-mix adjustment of -0.038

Patient-mix adjustment applied: 3.4 — 0.038 = 3.362 (M)
Cleanliness has a maximum response of 4 (K) and a minimum response of 1 (R).

Step 3: Rescaling of HCAHPS linear scores
To put this score into the 0-100 scale:

100*((3.362—-1)/(4-1)) =78.73

Thus, 78.73 is the rescaled and patient-mxi adjusted quarterly linear mean score for Cleanliness for
Hospital A.

Step 4: Survey mode adjustment of rescaled linear scores
This hospital uses the Telephone Only survey mode.

The Telephone Only mode adjustment for top-box Cleanliness is 0.08, as shown in Appendix B.
After mode adjustment, the final adjusted linear mean score is 78.73 + 0.08 = 78.81.

Step 5: Weighted Average of Quarters of HCAHPS linear scores
The four-quarter averages of HCAHPS linear scores are weighted proportionately to the number of eligible
patients seen by the hospital in each quarter of the reporting period. For instance; a hospital has the
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following scores and numbers of eligibles for the four quarters in a reporting period:

Q1l:72.35, 4 eligibles; Q2: 67.26, 7 eligibles; Q3: 75.94, 8 eligibles; Q4: 76.33, 5 eligibles.

4+7+8+5=24total eligibles

(?’2.35 » (zi;)) + (6?.26 ¥ (%)) + (?5.94 # (2%)) + (?6.33 t (%)] = 72.89 four quarter average

Step 6: Rounding of HCAHPS linear scores
Four-quarter averages of HCAHPS linear scores are rounded to integer values using standard rounding rules, as
follows:

72.89: .89 is greater than .5; so the linear score is rounded up to the next integer, 73.

Conversion of Linear Scores into HCAHPS Star Ratings for the 10 HCAHPS Measures
Next, CMS assigns 1, 2, 3, 4, or 5 whole stars (only whole stars are assigned; partial stars are not used) for each HCAHPS
measure by applying statistical methods that utilize relative distribution and clustering.

The Star Rating for each of the 10 HCAHPS measures is determined by applying a clustering algorithm to the individual
measure scores. Conceptually, the clustering algorithm identifies the ‘gaps’ in the data and creates five categories (one
for each star rating) such that scores of hospitals in the same score category (star rating) are as similar as possible, and
scores of hospitals in different categories are as different as possible. This clustering algorithm is the same one
employed by CMS to determine Medicare Part C and Part D Star Ratings.

The variance in measure scores is separated into within-cluster and between-cluster sum of squares components. The
algorithm develops clusters that minimize the variance of measure scores within the clusters. More specifically, the
clustering algorithm minimizes the within-cluster sum of squares for each of the Star Ratings levels. The cut points
(boundaries) for star assignments are derived from the range of individual measure Star Ratings per cluster. The star
levels associated with each cluster are determined by ordering the means of each cluster. The cut points for the current
HCAHPS Star Ratings are shown in Appendix C. Additional information about the clustering method can be found in
Appendix D.

The HCAHPS Summary Star Rating

In addition to Star Ratings for the 10 HCAHPS measures, CMS introduced a new metric, the HCAHPS Summary Star
Rating, which is the average of all of the Star Ratings of the HCAHPS measures. The HCAHPS Summary Star Rating is
constructed from the following components:

» The Star Ratings from each of the 6 HCAHPS Composite Measures
o Communication with Nurses, Communication with Doctors, Responsiveness of Hospital Staff,
Communication about Medicines, Discharge Information, and Care Transition.
» A single Star Rating for the HCAHPS Individual Items
o The average of the Star Ratings assigned to Cleanliness of Hospital Environment and Quietness of
Hospital Environment.
» Asingle Star Rating for the HCAHPS Global Items
o The average of the Star Ratings assigned to Hospital Rating and Recommend the Hospital.

The 8 Star Ratings (6 Composite Measure Star Ratings + Star Rating for Individual Iltems + Star Rating for Global Items)
are combined as a simple average to form the HCAHPS Summary Star Rating. In the final step, normal rounding rules are
applied to the 8-measure average to arrive at the HCAHPS Summary Star Rating (1, 2, 3, 4, or 5 stars).
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An example of the calculation of the HCAHPS Summary Star Rating.
The following is an example of how to calculate the HCAHPS Summary Star Rating. Suppose a hospital has Star Ratings
for each of the 10 HCAHPS measures as shown in following table.

10 8 Star
HCAHPS Ratings 8-Measure HCAHPS
Measure Used in HCAHPS Summary Star Summary
HCAHPS Rating Average Star Rating
Star
. Summary (unrounded) (rounded)
Ratings .
Star Rating
HCAHPS Composite Measures
Communication with Nurses 4 4
Communication with Doctors 3 3
Responsiveness of Hospital Staff 4 4
Communication about Medicines 4 4
Discharge Information 4 4
— (4+3+4+4+4+3+5+3.5)/8
Care Transition 3 3 -3313 4
HCAHPS Individual Items e
Cleanliness of Hospital Environment 5 (5+5)/2
Quietness of Hospital Environment 5 =5
HCAHPS Global Items
Hospital Rating 4 (4+3)/2
Recommend the Hospital 3 =3.5

Step 1: Calculate a Star Rating for HCAHPS Individual Iltems by averaging the Star Ratings for Cleanliness of Hospital
Environment and Quietness of Hospital Environment.
In this example, the Star Rating for HCAHPS Individual Items = (5+5)/2 = 5.

Step 2: Calculate a Star Rating for HCAHPS Global Items by averaging the Star Ratings for Hospital Rating and
Recommend the Hospital.
In this example, the Star Rating for HCAHPS Global Items = (4+3)/2 = 3.5. Note: Do not round this average.

Step 3: Calculate the HCAHPS Summary Star Rating as the average of the 6 composite measure Star Ratings, the Star
Rating for HCAHPS Individual Items, and the Star Rating for HCAHPS Global Items.
In this example, the HCAHPS Summary Star Rating = (4+3+4+4+4+3+5+3.5)/8= 3.813.

Step 4: Lastly, round the 8-Measure HCAHPS Summary Star Rating Average using the rounding table below.
In this example, the hospital’s HCAHPS Summary Star Rating rounds to 4 stars.

CMS uses standard rounding rules for the assignment of HCAHPS Summary Stars, as follows:

8-Measure HCAHPS Summary Star Rating HCAHPS Summary Star Rating Assignment
Average
21.00 and <1.50 1 Star
21.50 and <2.50 2 Stars
22.50 and <3.50 3 Stars
>3.50 and <4.50 4 Stars
>4.50 and <£5.00 5 Stars
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Appendix A, Table 1: HCAHPS Patient-Mix Adjustments of Linear Scores for Patients Discharged Between Quarter 1,

2023 and Quarter 4, 2023 (January 1, 2023 to December 31, 2023)
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Education (per level;
1=8th gr rl an
it e e @ s Al 0.0175 0.0221 0.0300 0.0574 0.0167 0.0501 0.0057 0.0113 0.1210 0.0222
6=More than 4-year college
degree)
If-Rated Health r level;
o sz (pe Eevel, 0.0471 0.0438 0.0685 0.0681 0.0502 0.0449 0.0056 0.0451 0.2109 0.0666
1=Excellent and 5=Poor)
If-Rated Mental Health r
Sl e ealth (per | \oo6 | 0.0624 | 00665 | 0.0806 | 0.0408 | 0.0532 | 00155 | 00917 | 01693 | 0.0560
level; 1=Excellent and 5=Poor)
Response Percentile
(per 1% of response 0.0029 0.0028 0.0041 0.0041 0.0005 0.0002 0.0004 0.0028 0.0074 0.0027
percentile)
LANGUAGE SPOKEN AT HOME
Spanish -0.0437 | -0.0840 -0.0708 -0.1248 | -0.0173 | -0.1132 | -0.0284 | -0.0839 | -0.5773 | -0.1885
Chinese 0.0612 0.0279 0.0378 -0.0461 0.0098 -0.0899 | -0.0448 0.0100 -0.1338 | -0.0344
R/V/P/O -0.0072 | -0.0360 -0.0058 -0.1119 0.0024 -0.1280 | -0.0127 | -0.0218 | -0.1947 | -0.0754
English (REFERENCE) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
AGE
Age 18-24 0.0370 0.0472 0.1061 -0.1614 -0.0022 0.0466 -0.0266 | -0.0508 0.6606 0.2180
Age 25-34 0.0032 0.0210 0.0167 -0.1969 -0.0041 | -0.0031 | -0.0379 | -0.1107 0.5207 0.1527
Age 35-44 0.0039 0.0168 0.0159 -0.1908 0.0196 0.0252 -0.0382 | -0.0892 0.4536 0.1329
Age 45-54 -0.0224 | -0.0231 -0.0190 -0.2112 0.0351 0.0244 -0.0461 | -0.0971 0.2766 0.0701
Age 55-64 -0.0432 | -0.0452 -0.0389 -0.1941 0.0486 0.0298 -0.0480 | -0.0896 0.1258 0.0275
Age 65-74 -0.0577 | -0.0568 -0.0490 -0.1655 0.0350 0.0240 -0.0462 | -0.0799 0.0025 0.0010
Age 75-84 -0.0438 | -0.0404 -0.0351 -0.0961 0.0284 0.0035 -0.0240 | -0.0448 | -0.0453 | -0.0114
Age 85+ (REFERENCE) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SERVICE LINE
Male Medical -0.0125 0.0012 -0.0146 -0.1088 -0.1194 0.0129 -0.0283 | -0.0252 | -0.0651 | -0.0365
Male Surgical -0.0304 | -0.1292 -0.0548 -0.1572 -0.1415 | -0.0194 | -0.0752 | -0.1032 | -0.3191 | -0.1329
Female Medical (REFERENCE) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Female Surgical -0.0129 | -0.1374 -0.0354 -0.0438 -0.0272 | -0.0572 | -0.0591 | -0.0818 | -0.2635 | -0.0982
Female Maternity -0.0933 | -0.1604 -0.2333 -0.2361 -0.0455 | -0.2101 | -0.0687 | -0.0849 | -0.5996 | -0.2354
INTERACTIONS
Surgical Line * Age1 -0.0017 | 0.0076 -0.0041 -0.0003 | -0.0045 0.0053 0.0010 0.0045 0.0105 0.0055
Maternity Line * Age1 -0.0041 | -0.0002 -0.0143 -0.0020 0.0019 | -0.0074 | 0.0067 | -0.0086 | 0.0415 0.0148

1 Age takes on the values of 1 to 8 as follows: (1: 18 to 24); (2: 25 to 34); (3: 35 to 44); (4: 45 to 54); (5: 55 to 64); (6: 65 to 74); (7: 75

to 84); and (8: 85+).
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Appendix A, Table 2: National Means of PMA Variables for Patients Discharged Between Quarter 1, 2023 and Quarter
4, 2023 (January 1, 2023 to December 31, 2023)

National Mean
Education (per level;
1=8th grade or less and 6=More 3.710
than 4-year college degree)
Self-Rated Health (per level; 5979
1=Excellent and 5=Poor)
Self-Rated Mental Health (per 2376
level; 1=Excellent and 5=Poor) )
Response Percentile 13.9%
LANGUAGE SPOKEN AT HOME
Spanish 4.5%
Chinese 0.3%
R/V/P/O 1.6%
English (REFERENCE) 93.6%
AGE
Age 18-24 1.6%
Age 25-34 5.6%
Age 35-44 4.2%
Age 45-54 5.4%
Age 55-64 13.8%
Age 65-74 27.2%
Age 75-84 28.5%
Age 85+ (REFERENCE) 13.8%
SERVICE LINE
Male Medical 31.9%
Male Surgical 11.5%
Female Surgical 11.9%
Female Maternity 6.9%
Female Medical (REFERENCE) 37.8%
INTERACTIONS
Surgical Line * Age! 1.359
Maternity Line * Age? 0.144

1 Age takes on the values of 1 to 8 as follows: (1: 18 to 24); (2: 25 to 34); (3: 35 to 44); (4: 45 to 54); (5: 55 to 64); (6: 65 to 74); (7: 75
to 84); and (8: 85+).
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Appendix B: Survey Mode Adjustments of HCAHPS Linear Scores to Adjust to a Reference of Mail Mode (for HCAHPS
score adjustments beginning with April 2022 discharges)

Phone Only Mixed
HCAHPS Composite Measures
Communication with Nurses -1.15 0.32
Communication with Doctors -0.06 0.20
Responsiveness of Hospital Staff -0.14 1.39
Communication about Medicines -1.79 -0.34
Discharge Information -1.41 0.35
Care Transition -0.24 -0.28
HCAHPS Individual Items
Cleanliness of Hospital Environment 0.08 0.43
Quietness of Hospital Environment -1.66 -0.07
HCAHPS Global Items
Hospital Rating -0.41 0.38
Recommend the Hospital -1.11 0.42
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Appendix C: HCAHPS Star Rating Cut Points for Patients Discharged Between Quarter 1, 2023 and Quarter 4, 2023
(January 1, 2023 to December 31, 2023)

1 Star 2 Stars 3 Stars 4 Stars 5 Stars
HCAHPS Composite Measures
Communication with Nurses <86 286t0<90 | 290to0 <92 | 292 to <94 294
Communication with Doctors <85 285t0<89 | 289to<91 | 291 to <94 294
Responsiveness of Hospital Staff <75 >751t0 <80 | 280 to <85 | 285 to <89 >89
Communication about Medicines <66 266 to <73 | 273to <77 | 277 to <83 283
Discharge Information <78 >78to <84 | 284 to <87 | 287 to <91 >91
Care Transition <76 276t0 <80 | 280to <82 | 282 to <86 286
HCAHPS Individual Items
Cleanliness of Hospital Environment <80 >80to <85 | >85to0 <89 | 289 to <92 >92
Quietness of Hospital Environment <75 >751t0 <81 | 281 to <85 | 285 to <89 >89
HCAHPS Global Items
Overall Hospital Rating <82 >82 to <86 | >86to <89 | 289 to <93 >93
Recommend the Hospital <79 >79to <84 | >84to <88 | 288 to <92 >92
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Appendix D: Individual Measure Star Assignment Process

Below are detailed steps of the clustering method to develop individual measure stars. For each measure, the clustering
method does the following:

1. Produces the individual measure distance matrix.
2. Groups the measure scores into an initial set of clusters.
3. Selects the final set of clusters.

1. Produce the individual measure distance matrix.

For each pair of hospital j and k (j>=k) among the n hospitals with measure score data, compute the Euclidian distance of
their measure scores (e.g., the absolute value of the difference between the two measure scores). Enter this distance in
row j and column k of a distance matrix with n rows and n columns. This matrix can be produced using the DISTANCE
procedure in SAS as follows:

proc distance data=inclusterdat out=distancedat method=Euclid;
var interval(measure_score);
id CCN;
run;

In the above code, the input data set, inclusterdat, is the list of hospitals with scores for a particular measure. Each
record has a unique identifier, CCN. The option method=Euclid specifies that distances between hospital measure scores
should be based on Euclidean distance. The input data contain a variable called measure_score. In the var call, the
parentheses around measure_score indicate that measure_score is considered to be an interval or numeric variable. The
distances computed by this code are stored to an output data set called distancedat.

2. Create a tree of cluster assignments.

The distance matrix calculated in Step 1 is the input to the clustering procedure. The stored distance algorithm is
implemented to compute cluster assignments. The following process is implemented by using the CLUSTER procedure in
SAS:

a. The input measure score distances are squared.
The clusters are initialized by assigning each hospital to its own cluster.

c. Inorderto determine which pair of clusters to merge, Ward’s minimum variance method is used to separate the
variance of the measure scores into within-cluster and between-cluster sum of squares components.

d. From the existing clusters, two clusters will be selected for merging to minimize the within-cluster sum of
squares over all possible sets of clusters that might result from a merge.

e. Steps b and c are repeated to reduce the number of clusters by one until a single cluster containing all hospitals
results.

The result is a data set that contains a tree-like structure of cluster assignments, from which any number of clusters
between 1 and the number of hospital measure scores could be computed. The SAS code for implementing these steps
is:

proc cluster data=distancedat method=ward outtree=treedat noprint;

id CCN;
run;
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The distancedat data set containing the Euclidian distances was created in Step 1. The option method=ward indicates
that Ward’s minimum variance method should be used to group clusters. The output data set is denoted with the
outtree option and is called treedat.

3. Select the final set of clusters from the tree of cluster assignments.
The process outlined in Step 2 will produce a tree of cluster assignments, from which the final number of clusters is
selected using the TREE procedure in SAS as follows:

proc tree data=treedat ncl=NSTARS horizontal out=outclusterdat noprint;
id CCN;
run;

The input data set, treedat, is created in Step 2 above. The syntax, ncl=NSTARS, denotes the desired final number of
clusters (or star levels). NSTARS equals 5.

Final Threshold and Star Creation

The cluster assignments produced by the above approach have cluster labels that are unordered. The final step after
applying the above steps to all hospital measure scores is to order the cluster labels so that the 5-star category reflects
the cluster with the best performance and the 1-star category reflects the cluster with the worst performance. The
measure thresholds are defined by examining the range of measure scores within each of the final clusters.
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