Appendix E

Description of the RAND—/2 Health Status Inventory
||

'The RAND-12 HSI, a 12-item version of the RAND-36 HS]I, is reported in this appen-
dix, including a discussion of the selection of the items, the methodology of the scoring,
and an example. The RAND-12 HSI items by scale and composite are provided in
Appendix G. The purpose of the RAND-12 HSI is to provide estimated scores on the
Physical Health, Mental Health, and Global Health composites of the 36-item instrument.
For this reason, separate norms tables and validity analyses are not provided. The intended
use of the 12-item instrument is aggregate-level analysis, when summary reports are desired;
its scores are not considered precise enough for individual-level analysis. Instructions for
scoring responses are also provided on the RAND-12 HSI Hand-Scoring Worksheet.
(RAND-12 HSI Question/Answer Sheets and Hand-Scoring Worksheets are available from
The Psychological Corporation.)

Item Selection

The RAND-12 HSI contains at least one item from each of the eight scales of the
RAND-36 HSI so that the abbreviated form adequately represents the wide range of rele-
vant aspects of health status (Ware, Kosinski, & Keller, 1995, 1996). Table E.1 summarizes
the correlations between the 12 items and the three RAND-36 HSI composite scores that
they were selected to estimate.

Item Scoring Methodology

The scores derived from the RAND-12 HSI represent composite estimates of the corre-
sponding RAND-36 HSI Physical Health, Mental Health, and Global Health composite
scores. The items included in each composite are drawn from the items on the scales
included in the corresponding RAND—-36 HSI composites. Six items contribute to each of
the Physical Health Composite and Mental Health Composite estimates, with all 12 items
contributing to the Global Health Composite estimate. The three composite estimates are
based on three regression equations for each of the seven normative groups (described in
Chapter 2), for a total of 21 regression formulas. For each regression, the RAND-36 HSI
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composite 7 score was the dependent variable, and the IRT-weighted item scores were the
independent variables. Scoring methodology was developed to be as pragmatic as possible
while maintaining the IRT weighting at the level of response option for each item. For this
reason, the value for each item response in the prediction formula was the IRT weighting
for the response option in the RAND-36 HSI for that item (see Appendix A, Tables
A.1-A.8). Although these response-option IRT weights are based on scale composition that
is not retained in the RAND-12 HSI, these weights retain the item-specific response-
option weighting. The relative weights of item responses in the new formula are determined
by the regression analyses.

Each of the 21 prediction formulas was developed on the data from 60% of each original
normative sample and cross-validated on the data from the remaining 40% of each sample.
The general formula for calculating an estimated composite T score is

Estimated Composite T Score = Intercept Value + Sum of Derived Item Scores

The derived score for each of the contributing items is the IRT weight for the response
option multiplied by the item’s parameter estimate. The specific formula for each of the
three composites follows. Note that the item numbers are RAND-36 HSI item numbers.
The IRT weights for the formulas are found in Appendix A, Table A.1-A.8. The norm-

specific intercept values and the parameter estimates are provided in Tables E.2-E.4.

Estimated Physical Health Composite T Score =

Intercept Value (Table E.2)
+ (Item | IRT Weight) (Parameter Estimate)
+ (ltem 4 IRT Weight) (Parameter Estimate)
+ (Item 6 IRT Weight) (Parameter Estimate)
+. (ltem 14 IRT Weight) (Parameter Estimate)
+ (Item 15 IRT Weight) (Parameter Estimate)
+ (Item 22 IRT Weight) (Parameter Estimate)

Estimated Mental Health Composite T Score =
Intercept Value (Table E.3)
+ (Item 18 IRT Weight) (Parameter Estimate)
+ (Item 19 IRT Weight) (Parameter Estimate)
+ (ltem 26 IRT Weight) (Parameter Estimate)
+ (Item 27 IRT Weight) (Parameter Estimate)
~+ (Item 28 IRT Weight) (Parameter Estimate)
+ (Item 32 IRT Weight) (Parameter Estimate)




Estimated Global Health Composite T Score =
Intercept Value (Table E.4)

+

(item | IRT Weight) (Parameter Estimate)
(Item 4 IRT Weight) (Parameter Estimate)
(Item 6 IRT Weight) (Parameter Estimate)

+

<+

(Item 14 IRT Weight) (Parameter Estimate) :
(Item I5 IRT Weight) (Parameter Estimate) ;

i’
1
]
i

(Item 18 IRT Weight) (Parameter Estimate)
(Item [9 IRT Weight) (Parameter Estimate)
(Item 22 IRT Weight) (Parameter Estimate)
(ltem 26 IRT Weight) (Parameter Estimate)
(Item 27 IRT Weight) (Parameter Estimate)

(Item 28 IRT Weight) (Parameter Estimate)
(Item 32 IRT Weight) (Parameter Estimate) |

+ + + + + o+ o+ o+ 4+

Scoring Example

Following is an example demonstrating the calculation of the three RAND—12 HSI estimated
composite 7'scores. The example is based on the responses of a 21-year-old female respondent
and the intercept value and parameter estimates for the 1824 Age Group.
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Note on Negative Regression Weightings

In multiple linear regression, the set of regression weights is chosen to maximize the vari-
ance of the dependent variables that can be explained by the set of independent variables
(R?). Unless all of the independent variables are uncorrelated, a simple relationship does not
exist between regression weights and the correlation between the independent variable and
dependent variable. Therefore, a negative regression weight in multiple regressions does not
indicate anything about the relationship between the item score and the composite score.
The relationship between any given item score and composite score is demonstrated by the
correlation between the two scores (see Table E.1).

Cross-Validation

Cross-validation results correlating predicted composite 7 scores from the RAND-12 HSI
with actual 7 scores on the RAND-36 HSI for the cross-validation sample of each norma-

tive group are presented in Table E.5. The cross-validated R? values are all adequate, with
19 of the 21 R2values 2 .90.
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Table E.2.  Intercept Values and Parameter Estimates for Predicting
Physical Health Composite T Scores From the RAND-12 HSI

Aged-Based Sample Age-Stratified Sample
18-24 25-44 45-64 265 Overall  Female Male
Intercept -19.0938 -11.0710. 10.5244 9.1548 2.8864 —4386 2,7032

| | 1108 0896 .0943 0923

1071 .0928

3 6 1605 1602 1146 0876 .1306 1144 1231

5 Is 1877 1482 1172

1331 0919 1773

Note. Normative groups represent 60% of the original standardization samples. The IRT weight is multiplied by the
parameter estimate for the selected normative group.

iThe RAND-36 HSI item numbers are listed so that IRT-weight ranges for each item can be found in Appendix A,
Tables A.1-A.8.

Table E.3. Intercept Values and Parameter Estimates for Predicting
Mental Health Composite T Scores From the RAND-12 HSI

Aged-Based Sample Age-Stratified Sample
18-24 25-44 45-64 265 Overall Female Male
intercept 10.4916 7.5204 7.864! 4.5878 5.0185 5.6996 1.9757

1105 1241

9 26 .1054 1097 0951 4133 1026 1158 .1040

1529

Note. Normative groups represent 60% of the original standardization samples. The IRT weight is multiplied by the
parameter estimate for the selected normative group.

aThe RAND-36 HS! item numbers are listed so that IRT-weight ranges for each item can be found in Appendix A,
Tables A.[-A.8.
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Table E.4.  Intercept Values and Parameter Estimates for Predicting
Global Health Composite T Scores From the RAND-12 HSI

Aged-Based Sample Age-Stratified Sample
18-24 25-44 45-64 265 Overall Female Male
Intercept -84989  -7.6688 5.2822 2.1652 ~3.1424 35430 -1.7177

0512

0547 .0581 0541 0423

3 6 118 .0709 0628 .0480 .0714 .0518 .0742

5 I5 0901 .0700 .0581 0580 .0812 0227 .0882

7 19 0491 .0869 -0159 .0621 ) .070|~ A.0505 A .0688

9 26 0723 .0737 .0745 0751 .0701 .0792 0687

0959

0978 0928

Note. Normative groups represent 60% of the original standardization samples. The IRT weight is multiplied by the
parameter estimate for the selected normative group.

aThe RAND-36 HSI item numbers are listed so that IRT-weight ranges for each item can be found in Appendix A,
Tables A.1-A.8.

Table E.5. Cross-Validation Results Predicting RAND-36 HSI Composite
T Scores From the RAND-I12 HSI ‘

Aged-Based Sample Age-Stratified Sample
18-24 25-44 45-64 =65 ~ Overall Female Male
Composite (n=8) (1=80) (1=80) (n=280) (n=1200) (n=102) (n=98)
Physical Healyth R: - 91 .88 93 92 94 92 94

95 94 95

Global Health R:

Note. Cross-validation samples are based on 40% of the original standardization sample. R2 = the squared correlation
between actual score and predicted score. S, = the Standard Error of Multiple Estimate: 5., = 5,V - R




