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Foreword

The 36 questions that comprise the RAND-36 Health Status Inventory are probably the most
commonly asked health status questions worldwide. Also known as the SF-36, this question-
naire is being used in countless health outcome studies, health care financing studies, and
clinical practice evaluations. Although there is an increasing volume of published data from
various diagnostic cohorts and defined populations, including the original Medical
Outcomes Study (MOS) standardization sample, there has not to date been a manual that
provides U.S. census-based norms stratified by sex, age, racial/ethnic group, and educational
level. These data could well become the benchmark for comparison of one's local, regional,
or national results.

The 36 questions in the RAND-36 HSI were selected from the larger pool of items used in
the MOS. Item selection was based on criteria that maximized item association with the
longer scales. These 36 items were also selected in part to ensure coverage of the full spec-
trum of physical and mental health. One consequence of the commitment to cover a full
range of functioning with relatively few items is the loss of precision and sensitivity to
change at any given level of health, compared to disease or condition-specific assessment.
However, a decided gain of this approach is the distribution of itemdifficulty across the
continuum of health, as measured by item response theory (IRT). Therefore, although this
questionnaire was not developed by IRT methodology, it is well suited to it. This Manual

- represents the first major effort to produce a scoring system for these 36 items that capital-
izes on the strengths of IRT. The IRT method of ordering all items, and response categories
within items, along a single continuum allows for the empirical weighting of responses to
questions of differing difficulty according to that underlying continuum. This approach is a
major advance in scoring of responses to the questionnaire and can, if developed, evolve
into a major advance in health status assessment.

This Manual provides an unparalleled matrix of normative data for group and individual
comparison purposes. The use of nonorthogonal factor rotations to derive separate physical
and mental health composite scores is sensible, given the known relationship between these
components of health, and distinguishes the RAND-36 HSI from the SF-36 scoring sys-
tem. In addition, the use of a Global Health Composite score is unique and (I daresay) long
awaited by the scientific community. Several health status questionnaires that tap physical
and mental health domains concurrently have managed to create workable, psychometrical-
ly sound total scores. In our work with cancer and HIV patients, we have computed an
IRT-based total score from the RAND-36 HSI, but this Manual marks the first time that a
formal scoring system will be disseminated along with population-based normative data for
adults. The Global Health Composite score has somehow previously eluded formal scoring
systems for such questionnaires, but it is successfully implemented here with use of IRT
methodology. This total score will have value not only at the group decision-making level
but also at the individual patient-management level, where physical and mental health con-
cerns must frequently be balanced with each other and combined into a single “bottom-
line” summary.
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This Manual includes over 50 tables, most of which provide T-score conversions for each of
the individual scale and composite scores. These conversions are helpful because they trans-
form IRT-based logistic data, which might be unfamiliar for some users, into a more famil-
jar, standardized metric. These tables will no doubt be helpful to the benchmarking of an
individual user's data, but perhaps the most useful aspects of this Manual are the sections
on determining statistical significance of change and evaluating the clinical meaningfulness
of change scores. Without this kind of information, interpretation of results is limited.
Information about the clinical, real-world relevance of a given score or an increment of
change in that score is vital to interpretation. This information, in turn, may move health
care providers toward better cost-effectiveness and cost-utility modeling as we understand
just what the meaning of an improvement in health afforded by a given intervention is.

In conclusion, there are thousands of people using these 36 questions in their clinical prac-
tice and clinical research. Most will benefit from having this Manual within reach when
making sense of their data. Pethaps this work, carried out so meticulously with the U.S.
English-speaking population, will next be expanded to include other languages and other
countries where these same 36 questions are used. ’

David Cella, PhD

Research Professor

Institute for Health Services Research and Policy Studies
Northwestern University

Director, Center on Outcomes Research and Education
Evanston Northwestern Healthcare
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Chapter I

Introduction

The RAND-36 Health Status Inventory (RAND-36 HSI) is a 36-item measure of general
health status that assesses the following constructs: physical functioning, role limitations
due to physical health problems, pain, general health perceptions, emotional well-being,
role limitations due to emotional problems, social functioning, and energy/ fatigue.

The RAND-36 HSI was derived from the Health-Related Quality of Life (HRQOL) Survey
developed at the RAND Corporation for use in the Medical Outcomes Study (Stewart et
al., 1992; Tarlov et al., 1989). A 36-item short-form version of the HRQOL Survey, known
as the SF-306, has been used extensively in outcomes research (Ware & Sherbourne, 1992).
The RAND-36 HSI consists of the same 36 items as the SF-36 but incorporates a sophisti-
cated scaling methodology based on item response theory (IRT), factor-based composite
scores, and national norms closely stratified by age, race/ethnicity, educational level, sex,
and geographic region according to the U.S. census data. Chapters 2-5 of the Manual
describe the characteristics of the RAND-36 HSI standardization sample, the IRT-based
scaling procedures for response options within items and items within scales, the factor
analyses and derivation of composite scores, and reliability and validity studies. Chapter 6
discusses the administration, scoring, and interpretation of the RAND—-36 HSI and the
12-item version, the RAND~12 Health Status Inventory. Chapter 7 concludes with a discus-
sion of the clinical uses of the RAND-36 HSI. Appendixes provide procedures and tables
for the computation of item scores (Appendix A); procedures and tables for the computa-
tion of scale and composite T'scores (Appendix B); T scores obtained by cumulative per-
centages of the standardization sample (Appendix C); discrepancies between the Physical
Health and Mental Health composite 7'scores obtained by various percentages of the stan-
dardization sample (Appendix D); a description of the RAND-12 HSI, used for predicting
composite scores for aggregate-level analysis (Appendix E); and the items by scale and com-
posite of the RAND-36 HSI (Appendix F) and the RAND-12 HSI (Appendix G). The
remainder of Chapter 1 summarizes the history of the SF-36, relevant constructs, previous
research, and applications.

A number of measures of functioning and well-being were developed for the Medical
Outcomes Study (MOS), a 4-year observational study of the influence of characteristics of
providers, patients, and health systems on outcomes of care (Stewart et al., 1992). The MOS




included both cross-sectional and longitudinal components. For the cross-sectional compo-
nent, over 20,000 patients from among literate English-speaking adults visiting participating
practices were sampled during a 9-day screening period (per site) in 1986. Patients from the
cross-sectional study who had one or more of four chronic medical conditions (hypertension,
diabetes, heart disease, depression) constituted the sampling frame for the longitudinal panel
of 2,546 patients (Hays, Sherbourne, & Mazel, 1995; Stewart et al., 1992). )

Because of the need to screen a large number of patients to identify those with the MOS-
targeted conditions, a very brief, 20-item health-related quality-of-life survey (SF-20) was
used in the cross-sectional study. The SF-20 consisted of 18 items used in a 1984 national
survey fielded by Louis Harris and Associates (Ware, Sherbourne, & Davies, 1992) plus
single items measuring social functioning and pain (Stewart, Hays, & Ware, 1988).

The MOS longitudinal participants were administered a much more extensive battery of
items (from which the RAND-36 HSI was derived) at baseline than those administered
during the cross-sectional phase. These long-form measures are described elsewhere (Hays,

Sherbourne, et al., 1995; Stewart et al., 1992). A short form of the HRQOL, the SF-30,

was also administered at multiple assessments during the MOS.

The items of the SF=36, which take about 8 minutes to self-administer, were selected to
maximize their associations with the long-form MOS scales from which they were derived
(Ware & Sherbourne, 1992). The SF-36 is an improvement over the original MOS short-
form, the SF=20, because it includes an additional health concept, energy/fatigue; increases
the precision of previous single-item measures (i.e., pain and social functioning) and multi-
item measures (e.g., physical functioning) by the addition of items; measures the extent of
physical limitations rather than the duration of the limitation; and focuses on a wider array
of role limitations.

Constructs Assessed

The SF-36 and the RAND-36 HSI tap eight health constructs: physical functioning, role
limitations caused by physical health problems, pain, general health perceptions, emotional
well-being, role limitations caused by emotional problems, social functioning, and
energy/fatigue. Both also include a single item (Item 2) that provides an indication of
perceived change in health. Following are definitions of the constructs assessed by the
RAND-36 HSI, as well as by the SF-36. (The RAND-36 HSI items by scale and
composite are provided in Appendix E)

Scales

Physical Functioning

The Physical Functioning Scale (PF) consists of 10 items that measure the individual’s
limitations in physical activities because of health. Trems 3, 4, 5, 6, 7, 8,9, 10, 11, and 12
compose this scale.




Role Limitations due to Physical Health Problems

The Role Limitations due to Physical Health Problems Scale (RLP) consists of 4 items

that measure the extent to which physical health interferes with doing work or other regular
daily activities. Items 13, 14, 15, and 16 compose this scale.

Pain : .

The Pain Scale (PA) includes 2 items, Items 21 and 22, that measure pain frequency and
the extent of role interference due to pain.

General Health Perceptions

The General Health Perceptions Scale (GHP) includes 5 items that measure the individual’s
perceptions of health in general, such as feeling well or ill. Items 1, 33, 34, 35, and 36

compose this scale.

Emotional Well-Being

The Emotional Well-Being Scale (EWB) includes 5 items that measure general mood or
affect, including depression, anxiety, and positive well-being. Items 24, 25, 26, 28, and 30
compose this scale.

Role Limitations due to Emotional Problems

The Role Limitations due to Emotional Problems Scale (RLE) consists of 3 items—Items
17, 18, and 19—that measure the extent to which emotional problems interfere with doing
work or other regular daily activities.

Social Functioning

The Social Functioning Scale (SF) includes 2 items—Items 20 and 32—that measure the
extent to which health interferes with social activities with family, friends, neighbors, or

groups.
Energy/Fatigue

The Energy/Fatigue Scale (EF) includes 4 items that measure feeling energetic versus tired
and worn out. Items 23, 27, 29, and 31 compose this scale.

Composites

Factor analyses of the SF-36 have provided strong support for a two-factor model of health.
The physical health factor is reflected primarily by measures of physical functioning, pain,
and role limitations due to physical health problems; the mental health factor is reflected
primarily by measures of emotional well-being and role limitations caused by emotional
problems (Hays, Marshall, Wang, & Sherbourne, 1994; Hays, Sherbourne, & Mazel, 1993).
General health perceptions, energy/fatigue, and social functioning have been described as
reflecting both health dimensions. Physical and mental health composite scores for the
SF-36 scales have been derived (Hays et al., 1993; Ware, Kosinski, Bayliss, et al., 1995).

The physical and mental health factors derived by Ware, Kosinski, Bayliss, et al. (1995)
were forced to be uncorrelated (orthogonal factor rotation), whereas those derived by Hays
et al. (1993) were allowed to correlate (oblique factor rotation). Correlations between
physical and mental health factors at each of three intervals (baseline, 2-years post-baseline,




and 4-years post-baseline) in the MOS ranged from .32 to .41 (Hays et al., 1993). Similarly,
4 correlation of .53 between physical health and mental health factors was reported in a
study of 1,053 older individuals (average age = 64 years) sampled from an academic general
medical clinic (Dexter, Stump, Tierney, & Wolinsky, 1996). Moderate to large correlations
among the SF—36 scale scores were noted to be inconsistent with two orthogonal dimensions
in a study of 2,088 Australian hospital inpatients (Shadbolt, McCallum, & Singh, 1997).
Oblique rotations often yield a more realistic representation of factors than do orthogonal
rotations (Rummel, 1970). This conceptualization of physical health and mental health
factors as correlated is consistent with the procedures presented in this Manual.

This Manual presents three composites, two representing the previously established physical
health and mental health factors, and the third, global composite, which is derived from
the previous two. The Physical Health Composite (PHC) is composed of the following
scales: Physical Functioning, Role Limitations due to Physical Health Problems, Pain, and
General Health Perceptions. The Mental Health Composite (MHC) is composed of the
following scales: Emotional Well-Being, Role Limitations due to Emotional Problems,
Social Functioning, and Energy/ Fatigue. The Global Health Composite (GHC) is com-
posed of all of these scales.

Reliability and Validity |
Reliability estimates for all of the SF-36 scale scores were .78 or higher in the MOS (Hays
et al., 1993). Reliability coefficients ranged from a low of .65 to a high of .94 for subgroups
differing in age, sex, ethnicity, education, disease condition, and disease severity (McHorney,
Ware, Lu, & Sherbourne, 1994). Similar reliability estimates were found for a variety of
other samples including older adults (Andresen, Bowley, Rothenberg, Panzer, & Katz, 1996),
hemodialysis patients (Hays, Kallich, Mapes, Coons, & Carter, 1994; Kurtin, Davies, Meyer,
DeGiacomo, & Kantz, 1992), osteoarthritis patients (Kantz, Harris, Levitsky, Ware, &
Davies, 1992), and epilepsy patients (Wagner et al., 1995). Reliability estimates for the phys-
ical and mental health composite scores exceed .90 (Ware, Kosinski, Bayliss, et al., 1995).
Multitrait scaling analyses (Hays & Hayashi, 1990) support item convergence for hypothe-
sized scales and item discrimination across scales (McHorney, Ware, & Raczek, 1993).

Support for convergent and discriminant validity of the SF-36 scores has been provided

by a study of 1,582 residents of Sheffield, England administered the SF-36 and the
Nottingham Health Profile (Brazier et al., 1992). The SF-36 scales were found to have a
median relative efficiency of .93 in discriminating between patients differing in severity of
medical and psychiatric conditions, compared to corresponding long-form scales in the
MOS (McHorney, Ware, Rogers, Raczek, & Lu, 1992). Physical health measures best dis-
tinguished groups differing in severity of chronic medical illness whereas mental healch
measures best distinguished groups differing in the presence and severity of psychiatric dis-
orders (McHorney et al., 1993). Epilepsy patients who were seizure-free were found to score
better on the SE—36 scales than those experiencing seizures after epilepsy surgery (Vickrey et
al., 1994). In a sample of osteoarthritis patients (Kantz et al., 1992), SP-36 Physical
Functioning scores were significantly related (7 = .65) to a two-item scale assessing walking
and stair-climbing adapted from the Knee Society’s physical function measure (Insall, Dorr,
Scott, & Scott, 1989). Scores on the SF-36 Emotional Well-Being Scale have been shown




o correlate ~.72 with the Center for Epidemiological Studies Depression Scale (CES=D) for

a sample of 9,749 participants in the Breast Cancer Prevention Trial (Ganz, Day, Ware,
Redmond, & Fisher, 1995). Patients with panic disorder were found to score worse than the
general U.S. population on Role Functioning, Social Functioning, Emotional Well-Being,
Energy/Fatigue, and General Health Perceptions (Sherbourne, Wells, & Judd, 1996).

Average SF-36 Physical Functioning and physician-rated Harris Hip scores (Harris, 1969)
paralleled one another over time following surgery in a study of 139 patients receiving total
hip replacements (Lansky, Butler, & Waller, 1992). Social Functioning scores have been
shown to be the most responsive of the SF-36 scale scores to treatment of migraine with
sumatriptan succinate (Solomon, 1997). Small to moderate improvements in SF-36 scores
were found after varicose vein surgery, with the greatest improvements on the Physical
Functioning and Pain scales (Garratt, Ruta, Abdalla, & Russell, 1996).

Research and Clinical Applications

Target Populations

Results with the SF~36 have been reported for at least 90 diseases or conditions (Shiely,

Bayliss, Keller, Tsai, & Ware, 1996). Through 1996, there were five or more publications
for each of at least 15 diseases or conditions: arthritis, asthma, back pain, chronic heart fail-
ure, depression, diabetes, epilepsy, hypertension, low back pain, menorrhagia, myocardial
infarction, total hip replacement, older age, total knee replacement, and varicose veins; there
were 10 or more publications on each of depression, diabetes, epilepsy, and hypertension.

Individual-Level Assessment

The use of the SF-36 for individual-level assessment has been relatively infrequent (Barr &
Schumacher, 1995; Titler & Reiter, 1994). For example, use of the SE-36 has been reported
for individuals with kidney disease (Kurtin et al., 1992), epilepsy (Wagner et al., 1995),
persons hospitalized for total hip replacement (Lansky et al., 1992), and Medicaid recipients
(Nelson, Hartman, Ojemann, & Wilcox, 1995). In an investigation of change over 3 months
among older people referred to community continence services (7 = 18) or mental health
services (7 = 29), Hill, Harries, and Popay (1996) concluded from qualitative interviews that
there were positive impacts but found little change on SF—36 scores. On the basis of esti-
mates of the reliability of measurement, McHorney and Tarlov (1995) suggested that the
SF-36 and other HRQOL surveys included in their review have insufficient precision for
individual-level applications. However, a randomized, controlled study of 163 consecutive
patients with epilepsy at the New England Medical Center outpatient neurology clinic
revealed that the SF-36 provided new information in a majority of the encounters (as judged
by physicians) and prompted a change in therapy 13% of the time (Wagner et al., 1997).

This Manual (Chapter 7) presents clinical guidelines for use of the RAND-36 HSI scales
and composites in a clinical context. Also presented are guidelines for the observation of
change or stability of scores over time, which is consistent with the prevailing practice of
considering confidence intervals and the relative level of 7 scores. In addition, because




responses to the RAND-36 HSI are scored and interpreted objectively, the instrument is
suitable for computer administration, scoring, and interpretation such as that available
with OPTAIO (The Psychological Corporation, 1998). The application of the OPTAIO
program to the RAND-36 HSI is described in Chapter 6.




Chapter 2

Standardization
N

Description of the Sampling Procedure

The RAND-36 HSI normative information presented in this Manual is based on a national
standardization sample of 800 respondents representative of the U.S, population of adults
aged 1889 years. A stratified sampling plan ensured thar the standardization samples
included representative proportions of adults according to each selected demographic vari-
able. An analysis of the data gathered by the U.S. Bureau of the Census (1993) provided the
basis for stratification by race/ethnicity and education level within age group. Due to the
well-established findings that many health status constructs vary by age, two standardization
samples were developed, the age-based sample, which was stratified within age group, and
the age-stratified sample, which was stratified across age groups. In this way, an individual’s
health status may be interpreted relative both to a representative sample of adults in the
individual’s age cohort and to a representative U.S. population of adults in general.

First, the standardization sampling plan ensured that all age groups were sufficiently repre-
sented and, therefore, that the norms adequately represented each group. The standardiza-
tion sample included equal numbers of participants by sex (7 = 100 per sex) within each of
the four age groups, 18-24, 25-44, 45-64, and 265 years. Each age group was also strati-
fied by race/ethnicity and level of education according to U.S. population proportions.
Thus, four age groups of 200 participants each composed the total age-based standardiza-
tion sample of 800. Age-specific 7-score norms and descriptive cumulative percentages are
based on the data from this sample. (The norming procedure is discussed in Chapter 4;
raw-score-to- 7-score norms tables and cumulative percentage data are presented in
Appendixes B and C, respectively.)

Second, for the purpose of standardization across age groups, a subsample of 500 partici-
pants was selected and stratified by age, race/ethnicity, and educational level according to
U.S. population proportions. The required number of participants for each demographic
variable was randomly selected from the total age-based standardization sample. The sub-
sample included 255 female and 245 male participants. Dara from this age-stratified sample
were used to generate norms for the overall population and by sex.




Thus, the age-based normative sample included 200 participants in each age group, whereas
the age-stratified sample included the same percentages of individuals in each age group as
existed in the U.S. population. The age-based sample was stratified by race/ethnicity and
cducational level within each of the four age bands; the age-stratified sample was stratified
by age, race/ethnicity, and educational level across that total sample. Use of the age-based
norms yields a score that reflects the person’s standing relative to others in the same age
group. Use of the age-stratified norms yields a score that reflects the person’s standing rela- 1
tive to the total population or to the total population of men or women. The provision of
both age-based specific and general norms reflects the reality that health status may be
viewed both from the perspective of what is characteristic at given points within the life
cycle and from the perspective of changes that occur across the life cycle.

Regional geographic representation was controlled by the selection of 100 individuals in
each of eight cities in four different regions of the country. In each of the four regions, two
cities were selected, one larger and one smaller. Participants were initially selected by ran-
dom telephone calling. Potential participants were screened by telephone, and those selected
participated in small groups assembled by professional marketing research firms. Each par-
ticipant received monetary reimbursement for 1-2 hours of participation. Each responded
to a questionnaire developed by The Psychological Corporation, which consisted of several
test instruments and demographic and life-history items.

McHorney, Ware, et al. (1994) have raised the issue that generalization from previous
studies posed difficulties due to differences in data completeness among groups such as
racial/ethnic minorities, older persons, and socioeconomically disadvantaged persons. For
the standardization of the RAND-36 HSI reported in this Manual, this potential problem
was addressed, first, by the initial stratification criteria for sample selection and, second, by
the systematic replacement of cases with missing data with demographically matched cases.

Demographic Characteristics of the
Age-Based Sample

Table 2.1 presents the racial/ethnic characteristics of the RAND-36 HSI age-based
standardization sample and the U.S. population by age group. Table 2.2 presents the
educational characteristics of the age-based sample and the U.S. population by age group.
Table 2.3 presents the median ages of the RAND-36 HSI age-based sample by age group
and sex. The data in Table 2.3 show that the median age for each age group is close to the
center of each age band and is comparable for female and male participants.




Table 2.1.  Percentages of the RAND-36 HS| Age-Based
Standardization Sample and the U.S. Population
by Race/Ethnicity

Age Group White  African American Hispanic Other
18-24

RAND-36 HSI 70.0 14.5 12.0 35
U.S. Population 69.9 145 1.7 39

45-64 _
RAND-36 HS| 80.5 10.0 6.5 3.0
U.S. Population 79.8 10.2 6.7 33

Note. N = 800; for each age group, n = 200 (100 female and 100 male participants). U.S. popula-
tion data are from the Current Population Survey, March 1993, on CD-ROM [CD-ROM] by US.
Bureau of the Census, 1993, Washington, DC: U.S. Bureau of the Census [Producer/Distributor].

Table 2.2.  Percentages of the RAND-36 HSI Age-Based
Standardization Sample and the U.S, Population
by Education Level

Years of Education

Age Group <12 Years 13-15 Years 216 Years
18-24

RAND-36 HSI 56.0 37.0 ' 7.0
U.S. Population 524 39.8 7.8

45-64
RAND-36 HSI 575 19.5 23.0
U.S. Population 56.2 21.2 22.6

Note. N = 800; for each age group, n = 200 (100 female and 100 male participants). U.S. popula-
tion data are from the Current Population Survey, March 1993, on CD-ROM [CD-ROM] by U.S.
Bureau of the Census, 1993, Washington, DC: U.S. Bureau of the Census [Producer/Distributor].
Due to rounding, percentages may not sum to 100. :
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Table 2.3. Median Ages of the RAND-36 HSI Age-Based
Standardization Sample by Age Group and Sex

Age Group Combined ' Female Male
I 8—24 20.0 20.5 _ 20.0

45-64 53.0 520 55.0

Note. N = 800: for each age group, n = 200 (100 female and 100 male participants).

Table 2.4 presents the percentages of unemployed participants in the RAND-36
HSI age-based standardization sample and the U.S. population by total sample

“and by sex. Figure 2.1 graphically presents the occupational characteristics of

the RAND-36 HSI age-based sample compared with the U.S. population charac-
teristics. Although the standardization sample was not selected according to
occupational characteristics, it was important to ensure that the sample was repre-
sentative of the U.S. population in this respect.

Tabie 2.4. Percentages of Unemployed Participants in the
RAND-36 HSI Age-Based Standardization Sample
and the U.S. Population by Sex

‘Sample Combined Female Male
58 53 6.3

RAND-36 HS!

Note. N = 800; for each age group,n = 200 (100 femnale and 100 male participants). U.S. employ-
ment data for civilian noninstitutional population 16 years old and older are from the Statistical
Abstract of the United States 1995, by U.S. Bureau of the Census; 1995, Washington, DC: Author.




Figure 2.1. Percentages of the RAND-36 HSI Age-Based

Standardization Sample and the U.S. Population
by Occupation

Managerial, 293
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Note. N = 800 (400 female and 400 male participants). U.S. employment data for civilian noninsti-
tutional population 16 years old and older are from the Statistical Abstract of the United States
1995, by U.S. Bureau of the Census, 1995, Washington, DC: Author.

Demographic Characteristics of the
Age-Stratified Sample

As stated previously, the age-stratified sample was specifically designed to represent the U.S.
population distribution by age for the development of age-stratified norms. Table 2.5 pre-
sents the distribution of the age-stratified sample and the U.S. population by age group and
sex. Table 2.6 presents the distribution of the age-stratified sample and the U.S. population
by race/ethnicity and sex. Table 2.7 presents the distribution of the age-stratified sample
and the U.S. population by education level and sex. As the data in these tables show, the
proportions of the RAND-36 HSI age-stratified sample closely matched those of the U.S.

population on the selected demographic variables.
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Table 2.5. Percentages of the RAND-36 HSI Age-Stratified
Sample and the U.S. Population by Age Group

and Sex
Age Group Overall Female Male U.S. Population
15.5 13.0

18-24 15.0 14.5

45-64 v 270 267

Note. N = 500 for the overall sample. U.S. population data are from the Current Population Survey,
March 1993, on CD-ROM [CD-ROM] by U.S. Bureau of the Census, 1993, Washington, DC: U.S.
Bureau of the Census [Producer/Distributor].

Table 2.6. Percentages of the RAND-36 HSI Age-Stratified
Sample and the U.S. Population by Race/Ethnicity

and Sex
Race/Ethnicity Overall - Female Male U.S. Population

White 776 784 76.7 77.0

Hispanic 8.0 82 78 8l

Note. N = 500 for the overall sample. U.S. population data are from the Current Population Survey,
March 1993, on CD-ROM [CD-ROM] by U.S. Bureau of the Census, 1993, Washington, DC:US.
Bureau of the Census [Producer/Distributor].

Table 2.7.  Percentages of the RAND-36 HSI Age-Stratifed
Sample and the U.S. Population by Education
Level and Sex

Education Level  Overall Female . .Maie U.S. Population
<12 Years 55.0 52.9 57.1 54.6

§l6 Years 9.6 20.0 19.2 20.2

Note. N = 500 for the overall sample. U.S. population data are from the Current Population Survey,
March 1993, on CD-ROM [CD-ROM] by U.S, Bureau of the Census, 1993, Washington, DC: U.S.
Bureau of the Census [Producer/Distributor].

Disability Status and Physical Conditions

The RAND—36 HSI sampling procedure described previously also provided for limited
screening for physical health. Specifically, participants had to be sufficiently ambulartory to
travel or to be transported to the testing site and had to have adequate visual and hearing
acuity to participate in the testing. Although the standardization sample was nonclinical,
some medically diagnosed physical conditions were anticipated. Self-reported disabilities in
vision, hearing, and mobility and the presence of other physically disabling conditions were




queried as part of the initial questionnaire. Table 2.8 presents percentages of those having a
visual, auditory, mobility, or other type of disability by age group for those in the age-based
sample and by sex for the age-stratified sample. From these data, it can be concluded that
the standardization samples (both age-based and age-stratified), although nonclinical, have
some representation of nondebilitating disabilities. ‘

Table 2.8.  Percentages of RAND-36 HSI Participants
Reporting Disabilities

Type of Disability
Group Visual Auditory Mobility Othera

Age-Based Sample

Age-Stratified Sample

Female (n = 255) 39 1.6 27

Note. Disability categories are not mutually exclusive.

2Type of disability was unspecified.

Table 2.9 presents a list of the physical conditions queried during the standardization study
and the percentages of the participants reporting each symptom. Data are presented for the
age-based sample by age group and for the age-stratified sample overall and by sex. Also
indicated is the mean level of self-reported severity of interference in functioning experi-
enced for each condition. The severity of interference is based on a scale from 1 (diagnosed,
no interference) to 4 (diagnosed, severe.interference). Mean severity of interference was calcu-
lated only for those participants who indicated the presence of the physical condition.
Disability status and self-reported physical conditions reported here were used to define
criterion groups for construct validation of the RAND—-36 HSI measures. The relationship
of disability status and physical condition to RAND-36 HSI scales is described further

in Chapter 5.

13




“90Ua.2LI91Ul 219A3S ‘PasouBDIp =  PUE DOUIRLIALI ADIPOL ‘pasouSpip = ¢ '9DUBIAIN Pl ‘pasoudpip =  ‘eoudsalRul
ou ‘pasouspIp = | :9{eds Suimo||0f aY) UO paseq s SujuonOUNY Ul 2UBIBLIAIUI JO AILIDARS -woydwAs ay3 jo Aousnbalyy ayy uo Supuadop ‘sozis ajduies JUSISHIP
UO paseq SJE S|OA3] UESL ‘S40JJ31f) (UORIPUOD 343 JO aouasaud oy paredipul oym syuedidn.ed asoty3 1o} AJUO PIRJND[ED SEM DUBISLIBIUL JO [2A3] UBSY "3I0N

Asdajid3

00! -00'} 01 o'l ST

00z St 001 0

Tl

Ayoer
jdusg
Aseg-upsdy
. opng
swajqo.d fiojeidsay «(_w;unw

elpied

wa|qod ProAyL

spLY

N L 181 901 €L
4 4 ; , : Poolg YK
JAN4 £l [4%4 (34! PeT 9 oLl 6£C a9l (1134 0’9l 50T S0l uol3BDO[sI]/uUled/2|qnod) >otg
ueaj % uesl % ueaj % ues|y % ueal % uedy % uesl % uonIpuo) _uu_mx-_n_
(shz =4 (ssT =) (00§ = u) (00T = v) (00T = u) (00T = u) (00T = v)
aen ajeway [le42A0 saed)p §9< siea) p9-Sp  SIBA bb—ST S VT8I
sjdweg paynens-a8y ajdwies paseg-23y

syuedipnaeq uonezipiepuels |SH 9€-ANWVY Aq pajaoday
SujuodUN Ul 23UB.I9JI3IU] JO [9AST] UBI|Y pUB SUOKIPUCD edisyd jo sedejuadiad  ‘6'C RlqelL

14



Chapter 3

Item Scaling and Development of the Composites

Item Scaling

Theoretical Background

The original RAND 36-Item Health Survey (Hays et al., 1993) and 33 of the 36 items on
the SF-36 utilize a traditional method of scoring, namely, a simple summation approach.
However, this technique is based on certain implicit assumptions about the items. The first
assumption is that each item has options that fit an interval scale. In other words, the
options are assumed to be equidistant in terms of the metric of the construct underlying the
scale. For example, if the three response options for an item are 7oz az all, somewhat, and
very much, then the assumption is that the difference in the construct being measured
between not at all and somewhat is the same as that between somewhat and very much.

The second assumption in the simple summation approach is that all of the items should
contribute equally to the overall scale. This assumption means that a response of somewhat
represents the same amount of the underlying construct for every item in a scale. Further,
there is the implicit assumption that the overall scores on a scale are based on an interval scale.
For example, the difference between scores of 7 and 8 is the same as that between scores of 8
and 9. The difficulty presented by such an approach is that on a scale of illness with the first

8 items indicative of very minor illness and the last 2 indicative of very severe illness, a person
who answered the first 7 items affirmatively is actually only slightly less ill than one who
answered the first 8 items affirmatively. However, the difference in illness indicated by these
two individuals and by someone who endorses the first 9 items is considerably larger.

In item response theory (IRT), the relationship between examinee item performance and the
latent trait can be described by an item characteristic function that is monotonically increas-
ing (Hambleton & Swaminathan, 1985; Hambleton, Swaminathan, & Rogers, 1991; Hays,
1998). The advantage of using latent trait estimation from IRT is that an estimate of how
much each response should contribute to the overall score can be made and depends on the
underlying level of the construct associated with that item response. Thus, on a measure of
psychological distress, a response of “sometimes” to “I feel that T am going to die” would be
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assigned a higher score (on this continuum) than a response of “often” to “I feel uncomfort-
able.” With IRT, the assignment of differential scores to responses is possible because all of

" the responses, across and within items, can be placed on a latent-trait continuum.

Scoring for the RAND-36 HSI scales is based on a one-parameter IRT model (1-PL).
According to this IRT model, the expected score of a respondent on a particular item is a
function of both the item difficulty and the ability (latent trait) of the respondent (Rasch,
1960, 1966). Within the 1-PL family, the Rasch model was used for scales with all
dichotomous-response items (e.g., 1 or 0 or yes/no) and the partial credit model was used
for scales composed of items with multicategory response options (Masters, 1982). A differ-
ent weight is assigned to each response option within items of the same scale by placing all
response options of the same scale on the same underlying latent-trait continuum.

Previous Research

With edrlier applications of the SF-36 scales, a simple summation approach for scoring was
used. The assumption was that simple scoring was possible because items of the same scale
had roughly equivalent relationships to the underlying health construct being measured.
Researchers initially suggested that it was not necessary to standardize or weight the SF-36
items (McHorney, Ware, et al., 1994; Ware, Snow, Kosinski, & Gandek, 1993). In examining
the results from 24 different patient and demographically diverse groups, McHorney, Ware, et
al. (1994) also maintained that simple summation was warranted on the basis of Likert’s
(1932) lassumptions of similar item means, score variances, and item—total correlations.

More tecently, evidence contrary to Likert assumptions has been presented. Ware et al.
(1993)| suggested that of the SF-36 items, two were shown by empirical data not to satisfy
the assimptions of a linear relationship between item scores and the underlying health
construct defined by the scale. According to Keller, Ware, and Gandek (1995), observed
departiires from equal-interval assumptions were consistent across countries and were the
greatest for the two response scales that had been recalibrated in the SF-36 scale scores
(excellént, very good, good, fair, poor and none, very mild, mild, moderate, severe, very severe).
One item of the Pain Scale was found to have severity ratings that did not satisfy the
assumptions of equal intervals. Response-option values were consequently recalibrated for
the SE-36 and values derived from the mean values of a summary criterion; the values
computed were the mean value for respondents who chose each of the six levels defined in
Ttem 7 of the same scale (Ware et al., 1993). '

Recalibration had been recommended for the item measuring general health on the General
Health Perceptions Scale (Davies & Ware, 19815 Stewart et al., 1988; Ware, Nelson,
Sherbourne, & Stewart, 1992). These researchers found that the mean value for a criterion
of general health for the respondents who chose each of the five levels defined by this item
departed significantly from linearity. Intervals between adjacent response categories were
unequal (Davies & Ware, 1981). Accordingly, these response options for the General

Health Perceptions Scale were recalibrated for the RAND-36 HSIL.

Simple summation scoring was also questioned for several of the SE-36 items by Hays et al.
(1993). Haley, McHorney, and Ware (1994) employed the Rasch model to examine the hier-

archical structure, unidimensionality, and reproducibility of item positions ( calibrations) on




the 10-item Physical Functioning Scale. This analysis generated an empirical item hierarchy,
confirmed the unidimensionality of the scale for most respondents, and established the
reproducibility of item calibrations across patient populations and repeated tests. More
recently, McHorney, Haley, and Ware (1997) compared simple summation scoring based on
the Likert scale with the Rasch IRT scaling model for the 10-item Physical Functioning
Scale. Findings favored the Rasch model in discriminating between patients who differed in
disease severity. Differences were reported as most apparent in clinical groups whose scores
approximated the extremes of the distribution. It was suggested that the Rasch model of
scoring would be relevant to the clinical interpretation of individual scores on this scale. The
development of the RAND-36 HSI stems from the significant amount of carly work docu-
menting the need for revision in scoring.

Application of IRT Weighting

IRT methodology was used for scoring the RAND-36 HSI responses in order to take into
account relative item weights within each scale and item response weights within each item
simultaneously.

The first step in applying the IRT scoring method was to select an appropriate sample, that
is, one for which there were no missing responses to any items. Of the age-based standard-
ization sample, 737 protocols met this criterion. Based on this sample’s responses, the IRT
weighting for items in each of the eight RAND-36 HSI scales was determined by the fol-
lowing methodology.

Calibration based on a one-parameter IRT logistic model was conducted to obtain the item
characteristic curve (ICC) for each item in the scale. An ICC provides the expected item
score (item response option) as a function of the individual’s ability level on the construct
being measured (the latent-trait continuum), given the item difficulty (or step values) of
that item. For each ICC, the corresponding ability level for each response option can be
obtained. Once all response options were placed on the same latent-trait continuum, they
were rescaled to a 0-100 linear scale where the existing minimum ability level was set to 0
and the maximum ability level was set to 100. This new scale served as the basis for the IRT
weighting of item responses. ‘

A raw score is computed by summing the IRT weight for the selected response option for
each item on the scale. Appendix A of this Manual presents the procedures and tables for
these computations; Appendix B presents the procedures and tables for computing scale and
composite 7 scores (the derivation of T scores is described in Chaprer 4).

Effects of IRT Scoring
on Distribution

Initial expectations were that the differences in the distribution due to IRT scoring would
not be equal for all scales. Moreover, differences would be greatest for those scales with the
widest range of ability levels, as determined by the number of items and the number of
response options for items on that scale. Therefore, scales composed of items with only two
response options, such as the 4-item Role Limitations due to Physical Health Problems and
the 3-item Role Limitations due to Emotional Problems, were anticipated to show little
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change in score distribution due to IRT scoring. Methods of identifying potential differences
berween simple summation and IRT scoring of scales included comparison of means, skew-
ness, and kurtosis, as well as chi-square analysis.

For purposes of comparison, IRT raw scale scores were placed on the same 0—100 range as
the scores derived by the simple summation method. A comparison of raw-score means
based on the IRT and simple summation methods yielded significant differences for six of
the eight scales. As predicted, those scales offering two response options per item did not
show a significant difference (i.e., Role Limitations due to Physical Health Problems and
Role Limitations due to Emotional Problems). On all six of the other scales, the IRT
method yielded mean scores significantly lower than the mean scores derived with the sim-
ple summation method (p < .0001). Among the scales of the Physical Health Composite,
Physical Functioning showed a small but significant difference between mean scores, and on
Pain and General Health Perceptions, mean scores obtained by the IRT method were more
than 3 points lower than mean scores obtained by simple summation. Among the Mental
Health Composite scales, mean scores on Emotional Well-Being and Energy/Fatigue
obtained by the IRT method were 9 and 7 points lower, respectively, than mean scores
based on simple summation.

Some differences in distribution of scores were also indicated. A comparison of skewness
and kurtosis demonstrated that IRT scoring yields smaller skewness (absolute value) and
smaller kurtosis for seven of the eight scales. Skewness was consistently smaller with IRT
scoring; the largest differences were for Pain (0.23), General Health Perceptions (0.20), and
Energy/Fatigue (0.43). Kurtosis was also consistently smaller with IRT scoring. These differ-
ences were statistically significant (p < .01) for Physical Functioning (0.47), Pain (0.70),
General Health Perceptions (0.45), Emotional Well-Being (1.58), and Energy/Fatigue
(0.68). These results indicate that IRT scoring generally resulted in less skewness and small-
er kurtosis, that is, in distributions that were more spread out and flatter.

The precise nature of the shift in distribution afforded by IRT scoring varied across scales.
Chi-square analyses of differences by scoring method (IRT or simple summation) across
scales, with scores organized into 10 ability levels, revealed shifts in the distribution of
scores that were significant in five of eight scales: Pain (*= 46.69, p < .001), General
Health Perceptions (x*= 17.08, p < .05), Emotional Well-Being ()’ = 104.53, p < .001),
Social Functioning (2= 146.49, p < .001), and Energy/Fatigue (* = 39.17, p < .001).

Development of the Composites

The theoretical assumptions underlying the composite scores, as well as their psychometric
development are discussed here. The steps for computing these composite scores are pre-
sented in Appendix B.

Studies of health status have consistently identified distinct physical health and mental
health factors. These factors have been identified in patient groups (Hays, Marshall, et al.,
1994; McHorney et al., 1993; Ware, Gandek, & the IQOLA Project Group, 1994), in the
general U.S. population (Ware et al., 1993), and across different demographic and patient
groups (Ware, Kosinski, Bayliss, et al., 1995). .




The methodology used for deriving composite scores for the RAND-36 HSI differs from
that employed with the SF-36 in several ways (Ware, Kosinski, & Keller, 1994). First, the
method used for the RAND-36 HSI is based on results from principal axis factor analysis
rather than principal components factor analysis, which was applied to the SF-36 (Ware,
Kosinski, et al., 1994). With the principal axis factor analysis, the obtained factors (physical
health and mental health) are based on common, rather than on total variance among scales
(Gorsuch, 1983); they are the true underlying factors (as opposed to sample-specific com-
ponents); and they explain as much of the common variance as possible.

Second, the method of composite score construction used for the RAND-36 HSI differs
from those presented previously (Ware, Kosinski, et al., 1994) because the formula for the
composite score includes only those scales that load highly on that factor. As a result, the
Physical Health Composite score is derived from scores on the Physical Functioning, Role
Limitations due to Physical Health Problems, Pain, and General Health Perceptions scales.
The Mental Health Composite score is derived from the scores on the Emotional Well-
Being, Role Limitations due to Emotional Problems, Social Functioning, and
Energy/Fatigue scales.

An additional difference in the methodology used for the RAND-36 HSI is that it employs
an oblique rotation rather than the orthogonal rotation employed previously (Ware,
Kosinski, et al., 1994). The oblique rotation method is based on the assumption that the
physical health and mental health factors are correlated, not independent, as assumed in
orthogonal rotation methods. Previous research has found that physical and mental aspects
of health are distinguishable, but also significantly correlated (Hays, Marshall, et al., 1994).

The existence of distinct physical and mental components of health status has been well
documented (Hays, Marshall, et al., 1994; McHorney et al., 1993). In addition, factor pat-
terns found in previous analyses have replicated the significant loadings on physical health
and mental health factors. In previous studies that included all eight scales in the calculation
of each composite, three scales—General Health Perceptions, Social Functioning, and
Energy/Fatigue—loaded on both factors. This result is cited as justification for their inclu-
sion in both the Physical Health and Mental Health composites. The composite scores for
the RAND-36 HSI do not include overlapping scales because the factor loadings did not
warrant their inclusion and because the Global Health Composite was developed to repre-
sent the overlapping aspects of physical health and mental health.

Thus, in addition to the Physical Health and Mental Health composites, the RAND-36
HSI yields a Global Health Composite. This composite reflects the conception of undetly-
ing global health that is composed of both physical health and mental health and potential-
ly overlapping aspects. It can be viewed as a “thermometer” of general health. This compos-
ite is consistent with the original conception of general health as an integrative, underlying
construct. In practice, the Global Health Composite score may be used in circumstances
when one measure of general health status is required or when the distinction between
physical health and mental health is not important.

Physical Health and Mental Health composites were derived by common factor analysis
(principal axis method with two iterations and squared multiple correlations for priors) that
specified two related factors with oblique rotation. For the analysis, scores on all eight scales
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obtained by the age-stratified sample (V= 500) were used. The analysis was restricted to two
terations because when factors are allowed to be correlated, the model, which will continue
to change through iterations, may be overfitted and lead to estimates of communalities
greater than 1 (actual communalities cannot exceed 1). Such communalities are known as
“Heywood” cases. Limiting the number of iterations to two with good prior estimates leads
to more accurate estimates of the communalities (Gorsuch, 1983). The rotated promax fac-
tor pattern matrix presented in Table 3.1 reveals that the four scales related to physical health
defined the first factor, with loadings ranging from .63 to .90. This factor was defined as the
Physical Health Composite. The four scales related to mental health loaded on the second
factor, with loadings ranging from .53 to .95. This factor was defined as the Mental Health

Composite.

Factor scores for both the Physical Health Composite and the Mental Health Composite
were derived for each member of the age-stratified sample with the UniMult program

(Gorsuch, 1991). The third composite, the Global Health Composite, was then derived

by factoring the two factor scores, physical health and mental health, with one common

factor specified.

Table 3.1. Promax Factor Pattern Loadings for
RAND-36 HSI Scales

Factor | Factor 2
Scale Physical Health Mental Health
Physical Functioning 21

Emotional Well-Being -2l

Social Functioning .30

Note. N = 500. The factor analysis was based on the scores obtained by the age-stratified sample.
The estimated correlation between Factors | and 2 was .66.

A linear equation containing beta weights was. obtained for each composite by regression
analysis. For the analysis, the factor score of the composite was used as the dependent variable,
and the scores of the scales contributing to that composite were used as the independent vari-
ables. It should be noted that the scale weights developed from the regression equations do
not match the rank ordering of the factor loadings because scale weights represent the relative
contribution of what is measured by each scale to the factor, whereas the factor loadings repre-
sent the contribution of the underlying factor to what is measured by each scale.




Chapter 4

Norming
L

Determination of Normative Groups

A two-way (age X sex) analysis of variance (ANOVA) revealed significant age effects for all
of the scales of the Physical Health Composite (Physical Functioning, F = 60.53, p < .0001;
Role Limitations due to Physical Health Problems, F= 14.48, p <.0001; Pain, F= 9.42,
P <.0001; General Health Perceptions, F=9.00, p <.0001) and for the Emotional Well-
Being Scale (F=13.30, p <.0001). As the data in Table 4.1 show, mean raw scores for the
Physical Health scales decrease with age whereas mean raw scores for the Emotional Well-

- Being Scale increase with age. The analysis also revealed significant sex effects for the
Energy/Fatigue Scale (F=7.04, p < .008), with female respondents reporting less energy.
Sex effects were also found for the General Health Perceptions Scale (F = 3.59, p < .06),
with male respondents obtaining slightly lower scores, and for the Role Limitations due to
Emotional Problems Scale (F=3.73, p < .05), with female respondents obtaining slightly
lower scores. No interaction effects proved significant.

On the basis of these findings, the standardization sample of 800 was organized by age into
four normative groups, with 200 participants in each group: 18-24, 2544, 45-64, and
265. Additionally, a subgroup of 500, with 255 female and 245 male participants, was
drawn from the large sample and stratified across age. Each of the four groups of the age-
based sample and the age-stratified sample was stratified by race/ethnicity and education
level to match the U.S. population proportions according to the 1993 census (U.S. Bureau
of the Census; see Chapter 2). Thus, the RAND-36 HSI provides norms for seven groups
for each scale: 18-24, 2544, 45-64, 265, age-stratified sample (n = 500), age-stratified
female sample (7 = 255), and age-stratified male sample (7 = 245). Table 4.1 provides the
mean total raw scores; standard deviations (§Ds); minimum, maximum, and median scores;
and skewness and kurtosis values for the seven normative groups for the eight RAND-36
HST scales.
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Table 4.1. Mean Scale Raw Scores, Standard Deviations, Range Scores,
and Distribution Statistics for the Seven Normative Groups

Age-Based Sample __l-\gg-Stratiﬁed Sample
18-24 25-44 45-64 >65 Overall  Female Male
Scale Statistic (n=200) (n=200) (n=200) (n=200) (n=500) (n=255) (n=245)
Physical Functioning
Mean 536.08 523.92 481.12 44181 497.29 493.38 501.35
sD 57.78 63.87 93.03 91.21 85.80 86.46 85.10
Minimum 209.00 257.00 222.00 209.00 209.00 209.00 209.00
Maximum 564.00 564.00 564.00 564.00 564.00 564.00 564.00
Median 564.00 564.00 517.00 457.50 540.00 525.00 540.00
" Skewness —3.0{: ~2.01 -1.18 -0.62 -1.42 -1.33 -1.53

Kurtosis 10.60 3.8l 033 057 .17 0.97 1.47

5

Pain »
Mean 133.7¢  127.15 120.89 11497 123.51 122.58 124.48
SD 32.06 36.16 40.82 38.38 38.59 39.98 37.15
Minimum 6.00 6.00 6.00 29.00 6.00 6.00 6.00
Maximum 161.00 161.00 161.00 I6I.OO 161.00 161.00 161.00
Median 139.00 139.00 139.00 127.00 139.00 139.00 139.00
Skewness -1.44 136 -085 049 -1.04 -1.03 -1.05

Kurtosis 2.00 1.54 -029 089 0.27 0.22 0.32
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Table 4.1.  (Continued)

Age-Based Sample _Age-Stratified Sample
18-24  25-44 45-64 >65 Overall Female Male
Scale Statistic (n=200) (n=200) (n=200) (n=200) (n= 500) (n=255) (n=245)
Emotional Well-Being '
Mean 23599 239.35 25373 27427 25].65 247.56 255.89
sD 67.37 70.27 73.16 58.84 66.80 67.19 66.27
Minimum 31 00 34.00 37.00 99.00 34.00 37.00 34.00
Maximum 361.00 361.00 361.00 361.00 361.00 361.00 361.00
Median 241.50 251.50 276.00 279.50 266.00 262.00 276.00
Skewness 047 -064 077 -0.59 —0.74 -0.75 ~0.73
Kurtosis -0.03 -0.07 -0.04 -0.13 ) 0.23 0.29 0.19

Social Functioning

Mean 165.18 16061 162.61 166.82 164.28 163.81 164.77
SD 3327 3853 3934 3267 36.17 3547 36.94
Minimum 2700  27.00 2700 71.00 27.00 27.00 38.00
Maximum 188.00 188.00 188.00 188.00 188.00 188.00 188.00
Median 188.00 188.00 188.00 188.00 188.00 188.00 188.00
Skewness ~1.36  -{.40 -1.60 145 ~1.51 146 —-1.56
Kurtosis 115 1.07 165 ° 097 1.39 1.32 1.50

Note. Raw scores represent IRT scoring within scale and as such are not comparabie across different scales,
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Standardization of Scale Raw Scores

The linear T-score transformation method was chosen for transforming raw scores to stan-
dardized scores, with a mean of 50 and standard deviation of 10. The computation of

T scores for each normative group was based on the mean scores and standard deviations
specific to that norm group. Table B.1 in Appendix B provides the raw-score ranges for the
scales. Tables B.2-B.9 provide T-score conversions for the seven normative groups for each
of the eight RAND-36 HSI scales. The linear méthod was chosen because the scale scores
for the overall age-stratified sample were not distributed normally. The score distributions
on five scales were skewed (i.e., greater than +1.00 or less than —1.00): Physical Functioning
(~1.42), Role Limitations due to Physical Health Problems (-1.60), Pain (~1.04), Role
Limitations due to Emotional Problems (~2.24), and Social Functioning (~1.51). The
scores on the other three scales approximated a normal distribution: General Health

Perceptions (=0.56), Emotional Well-Being (-0.74), and Energy/Fatigue (-0.34).

Standardization of Composite Raw Scores

Composite raw scores are based on the 7'scores of the four scales making up each compos-
ite. The composite raw scores were computed according to the algorithms discussed in
Chapter 3. For each composite, the relevant scale 7'scores are multiplied by the appropriate
beta weights (provided in Appendix A) and then summed to form the composite raw score.
The composite raw score is then converted to a linear T'score. Linear T scores are used
because they preserve the underlying skewness of the score distributions. Tscore equivalents
of raw scores for the Physical Health, Mental Health, and Global Health composites are
provided in Tables B.10, B.11, and B.12, respectively.

Cumulative Percentages for T Scores

T scores provide information on an individual’s score relative to the total variability of that
individual’s normative group. In the instance of skewed distributions, however, a T score
does not adequately reflect the relative ranking of the individual within that group. The
cumulative frequency (cumulative percentage) of a particular score may be clinically signifi-
cant. For instance, although a 7 score of 50 on the Physical Functioning Scale represents
the mean T score, only 37.8% of the overall sample obtained a score equal to or less than
this score, as opposed to 50% as would be the case for a sample with a normal score distrib-
ution. This point is characteristic of a skewed sample for which the mean score is lower
than the median score. This finding is not surprising in a nonclinical population, for which
" scores on health-status instruments would be expected to cluster at the positive end of the
continuum. The cumulative percentages of the seven normative groups obtaining various
T scores are presented in Tables C.1-C.11 in Appendix C.




Chapter 5

Reliability and Validity of Scores

Reliability
The reliability of the scores on a scale reflects the extent to which the scale constitutes a

homogeneous set of items (internal consistency) and the extent to which it consistently
yields the same score when there is no real change in what is being measured.

Reliability of Scale Scores

Cronbach’s coefficient alpha (1951) was used to estimate internal consistency for the
RAND-36 HSI scales. This measure reflects the degree of item covariance in relation to the
number of items in the scale. This estimate of score reliability is useful for verifying whether
multiple items of the same construct yield consistent information about respondents. Table
5.1 presents the reliability coefficients for the eight scales for the seven normative groups.
For the overall age-stratified sample, alpha coefficients range from a low of .71 on the Social
Functioning Scale to a high of .90 on the Physical Functioning Scale. Thus, for the overall
age-stratified sample, all scales meet the level of internal consistency (.70) necessary for
group comparisons (Nunnally, 1978), but only the Physical Functioning Scale meets the
conservative level of score reliability recommended for individual-level comparisons, .90
(Nunnally, 1978). Across the age groups, the lowest alpha coefficients occurred for young
adults from ages 18 to 24, with .61 on the Pain Scale and .53 on the Social Functioning
Scale. This apparently lower score reliability for this age group may be due to restriction of
range in the scores; compared to middle-aged and older adults, samples of young adults are
likely to exhibit less variability in pain or social functioning. This hypothesis is supported
by the progression of standard deviations across age groups (see Table 4.1).

~—
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Table 5.1.  Reliability Coefficients for RAND-36 HSI Scale
and Composite Scores for the Seven Normative Groups

Age-Based Sample Age-Stratified Sample
Scale , 18-24 25-44 45-64 >65 Overall Female Male

N 200 - 200 200 200 500 255 245

Role Limitations due to
Physical Health Problems .82 .89 87

General Health Perceptions .80 .82 | 83 77

Role Limitations due to
Emotional Problems

Rl ik
Energy/Fatigue
s

LA
Mental Health Composite

b

Note. For the eight scales, Cronbach’s (1951) alpha coefficients are reported; for the composites, reliability coeffi-
cients were computed with Mosier’s (1943) formula.

Reliability of Composite Scores

The reliability coefficients for the Physical Health, Mental Health, and Global Health com-
posite scores are also provided in Table 5.1. The formula for the reliability of composite
scores (Mosier, 1943) is a function of the reliability coefficients of the components of the
composites, and the dispersions, intercorrelations, and respective weights of those compo-
nent scores. Reliability coefficients for these composite scores range from a low of .88 to a
high of .96 and approach or achieve the level of reliability recommended for individual-level
comparison as well as for group comparison at one point in time and across time. For this
reason, the three composite scores are recommended for clinical use, such as tracking an
individual’s health status over time.

Test-Retest Reliability

In addition to measures of internal consistency, reliability of scores can be estimated with
respect to how consistently they measure the intended construct over time. A sample of 69
participants was administered the RAND-36 HSI items on two occasions (the median
test—retest interval was 7 days). Test—retest correlation coefficients for the eight scales are
presented in Table 5.2. The corrected test—retest reliability coefficients for six of the scales
exceed .70. For two scales, the coefficients fall below .70: Role Limitations due to
Emotional Problems (.59) and Social Functioning (.61). (Calculation of the reliability coef-
ficients for these two scales based on simple summation scoring yielded very similar results.)
An examination of the distribution of scores on the Role Limirations due to Emotional
Problems Scale indicated that the relatively low coefficient was the result of the small retest
sample, the bipolar nature of the response options, and the nonclinical composition of the




sample. Ninety-five percent of the participants obtained the maximum score on this scale
on both test and retest occasions. These scores resulted in a restricted range of variance for
this sample and yielded a reliability coefficient insufficiendly reflective of the true stability of
scores on the Role Limitations due to Emotional Problems Scale.

Table 5.2.  Test-Retest Reliability Coefficients for RAND-36 HSI Scale and
Composite Scores

First Testing  Second Testing  Difference = Obtained Corrected
Scale/Composite Mean SD Mean SD Score? r rb

Role Limitations due to

Physical Health Problems ~ 49.61

10.51 77

A

I Health Perceptions

Genera 50.83

Role Limitations due to ‘ _
Emotional Problems 51.70 6.70 527 0.07 A .59

@ L
Mental Health Composit

Note: N = 69. Median retest interval = 7 days.

*The difference score is the difference between the mean scale or composite scores at first and second testings,
divided by the standard deviation of that scale or composite obtained by the age-stratified sample (N = 500).

bCorrelations were corrected for the variability of scores on the first testing (Guilford & Fruchter, 1978, p. 420) and
calculated with the standard deviation of that scale or composite obtained by the age-stratified sample (N = 500).

Test-retest reliability coefficients for the three RAND-36 HSI composite scores across the
seven norm groups are also provided in Table 5.2. All composite test—retest reliability coeffi-
cients consistently exceeded .80.

Validity
* The validity of the RAND-36 HSI was investigated at the item, scale, and composite levels
and in relation to other measures.

Item Level

The 36 items of the RAND-36 HSI were originally selected to maximize their associations
with the long-form MOS scales from which they were derived (Ware & Sherbourne, 1992).
Because the items composing each scale have not been altered from their previous versions,
the relevance of each item to its respective scale and corresponding criteria of validity have
been well documented elsewhere (Hays et al., 1993; McHorney, Ware, et al., 1994;
McHorney et al., 1993; Ware & Sherbourne, 1992).
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Scale Level

As discussed in Chapter 1, much previous research has been conducted to establish the
validity of the scales, which retain their composition of previous versions. Item—total corre-
lations conducted with previous versions (Ware et al., 1993) are evidence of the integrity of
the item composition of each scale. Earlier research on the construct-related validity of the
scales has demonstrated that the scales interrelate with each other in a way that reflects
underlying theoretical constructions of health status. Results of factor analyses of the SF-36
(Hays et al., 1993; Hays, Marshall, et al., 1994) provide strong support for the two-factor
model of health status reported for the RAND-36 HSL. Studies of the construct validity of
the RAND—36 HSI demonstrate that the two dimensions underlying the structure of health
status remain intact with IRT scoring of items. Table 5.3 presents the correlation matrix of
T scores on the Physical Health and Mental Health scales. (See Chapter 3 for a discussion
of the IRT method used for deriving these scores.)

Table 5.3. Intercorrelations of the RAND-36 HSI Scale Scores for the
Age-Stratified Sample

Role Limitations Role Limitations
Physical due to Physical General Health  Emotional due to Emotional  Social
Functioning Health Problems Pain Perceptions Well-Being Problems Functioning

Role Limitations due to
Physical Health Problems .63 .55 27

General Heaith
Perceptions 43 28 Sl .60

Role Limitations due to

Energy/Fatigue

Note. N = 500.

Composite Level

Although researchers have agreed on the existence of two factors underlying the construct of
health status, they have disagreed on the approach for deriving those factors and their related
assumptions. Ware, Kosinski, Bayliss, et al. (1995) used a method with orthogonal rotation,
assuming nonrelatedness, to derive the physical health and mental health factors, whereas
Hays et al. (1993) used an oblique rotation, assuming relatedness of factors. Physical health
and mental health composite scores have been derived from these factor analytic studies
(Hays et al,, 1993; Ware, Kosinski, Bayliss, et al., 1995). In this previous work, factor scores
were based on all of the scales whether or not they loaded significantly on the factor and
whether or not they were negatively loaded. As discussed previously in Chapter 3, factor
analysis of the RAND-36 HSI, with scoring based on an IRT method, employed the prin-
cipal axis method with oblique rotation and yielded factor pattern loadings similar to those
found in the MOS studies. Table 5.4 shows the factor structure found for the overall
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age-stratified sample (V= 500). A comparison of the factor structure across age groups (not
reported here) confirmed the clustering of scales on the physical health and mental health
factors in the same sequence across age groups. As previously discussed, only those scales that
loaded significantly on each factor were used to compute composite scores based on that
factor. This method treats the factor-based estimates of the underlying physical and mental
dimensions of health status in a more differentiated fashion than does the use of all eight
scale scores for each factor. On the other hand, the Global Health Composite, which takes
into account the variance shared by the two underlying factors, is based on all eight scale
scores and, as the name suggests, is a more global reflection of health status.

Table 5.4. Promax Factor Pattern Loadings for the
RAND-36 HSI Scales

Factor | Factor 2
Scale Physical Health Mental Health
. Physical Functioning .90 ~21

Emotional Well-Being ‘ =21 95

Social Functioning .30

Note. N = 500.The factor analysis was based on the scores obtained by the age-stratified sample.
Estimated correlation between Factors | and 2 was .66.

Previous Studies

Previous research with the SF-36 scales has shown that these scales discriminate better
between patients differing in the severity of medical and psychiatric conditions than corre-
sponding long-form scales in the MOS (McHorney et al., 1992). Furthermore, the physical
health measures best distinguished groups differing in severity of chronic medical illness
whereas mental health measures best distinguished groups differing in the presence and sever-
ity of psychiatric disorders (McHorney et al., 1993). Results of a study in which a sample of
1,582 residents of Sheffield, England, completed both the SF-36 and the Nottingham Health
Profile support the convergent and discriminant validity of the SF-36 (Brazier et al., 1992).
Studies of the SF-36 have been reported for at least 90 disease conditions, with results
demonstrating that health status scores are consistent with chronic conditions (Shiely et al.,
1996). To the extent that the RAND-36 HSI retains the scales and item composition of the
SE-36, this previous research substantiates item and scale relevancy of the RAND-36 HSL.

Association of RAND-36 HSI With Other Measures

Evidence of the validity of the RAND-36 HSI scales and composites is provided by their

relationships with other measures of physical health and mental health status. Various stud-
ies were conducted to demonstrate the relatedness of the Physical Health Composite and its
scales to other measures of physical health, the relatedness of the Mental Health Composite
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ancl its scales to other measures of mental health, and the correspondence of the Global

Health Composite with measures of functioning that may be affected by both physical
health and mental health.

Physical Health Measures

Data from the age-stratified sample (V= 500) was used to investigate the relationships
between the RAND-36 HSI and various other indicators of physical health. Correlations
between the RAND—36 HSI scale and composite scores and diagnosed disability, number
of physical conditions reported, and ratings of related interference in functioning were com-

puted for the overall sample and the female (7 = 255) and male (1 = 245) samples (see Table

'5.5). As the data show, the RAND-36 HSI Physical Health Composite and scale scores cor-

related more highly with disability status, number of physical conditions reported, ratings of
related interference in functioning than did the Mental Health Composite and scales. The
Physical Health Composite score was a better predictor of these self-reported disability mea-
sures than were any of the individual Physical Health scale scores and was better than both
the Mental Health and Global Health composite scores, although correlations between all

three of the composite scores and self-reported disability measures were significant.

Table 5.5. Correlations Between the RAND-36 HSI and Other Indicators
of Physical Health ‘

Diagnosed Disability? Physical Condition® Total Severity©
Scale/Composite Overall Female Mal Overall Female Male Overall Female Male

i

Role Limitations due to
Physical Health Problems -.36* 38* 37* 25% 16 .39 -38 =32% —47%

General Health

Perceptions .38* 32* -32¢ -28* .39*% —42*

49*

Role Limitations due to
Emotional Probl

Energy/Fatigue

_23 -2

Mental Health Composite

Note. Data are based on the results from the age-stratified sample, which consisted of 255 female and 245 male par-
ticipants.

aDiagnosed disability (Yes/No).
sNumber of Physical Conditions Reported (0-25).
<Sum of 25 Physical Symptoms (0-100).

*p < .0001. All other coefficients are not significant.




Mental Health Measures
Several studies were conducted to investigate the relationship of the RAND-36 HSI and

other measures and indicators of mental health. For the first analysis, participants in the
standardization (/V = 504) completed the RAND-36 HSI scales and the Beck Depression
Inventory—Second Edition (BDI-IL; Beck, Steer, & Brown, 1996), the Beck Anxiety
Inventory (BAL; Beck & Steer, 1990), and the Beck Hopelessness Scale (BHS; Beck & Steer,
1988). The correlation coefficients between the RAND—36 HSI and these measures are
provided in Table 5.6. Although most of the correlations achieved statistical significance,
the correlations between the RAND-36 HSI Mental Health Composite and scales and the
Beck measures were higher (from —.31 to —.57) than those between the RAND-36 HSI
Physical Health Composite and scales and the Beck scales (from —.07 to —.38). The Mental

Health Composite score was most highly correlated with the BDI-II (~.57) and BAI (-.54).

These findings support the convergent and discriminant validity of the RAND-36 HSI
scales and composites and suggest that the Mental Health Composite score is the best indi-

cator among the RAND-36 HSI composites and scale scores of psychological symptoms of
depression and anxiety. :

Table 5.6.  Correlations Between the RAND-36 HSI
and the BDI-Il, BAl, and BHS for the
Age-Stratified Sample

RAND-36 HSI

Scale/Composite BDI-HI BAI BHS
Physical Functioning ‘ -07
& y S 5

&

Physical Health Composite ' - -20 38 "y

Global Health Composite ‘ —46 ~.53 45

Note. N = 504. Correlations >.25 are significant at p < .01.
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For a second analysis, a sample of 67 respondents from the standardization sample
completed the RAND-36 HSI and the Brief Symptom Inventory (BSL; Derogatis, 1993).
The correlation coefficients between these two measures are provided in Table 5.7. All
correlations of .30 or greater were significant at p < .01 and indicate that to some extent
both physical health and mental health scales of the RAND-36 HSI are sensitive to the
symptoms assessed by the BSI. Overall, the scores on the Mental Health scales were more
strongly correlated with the BSI scale scores than were the Physical Health scale scores, and
the Mental Health Composite score was more strongly correlated with the BSI scores than
was the Physical Health Composite score. The Mental Health Composite correlations were
substantially greater than the Physical Health Composite correlations with all of the BSI
scales except Somatization.

Table 5.7. Correlations Between the RAND-36 HSI and the Brief
Symptom Inventory

Brief Symptom Inventory Scales
RAND-36 HSI Scale/Composite soM 0-C . 15 DEP  ANX HOS PHOB PAR PSY  GSI

Role Limitations due to
Physical Health Problems .52

General Health Perceptions

Role Limitations due to
Emotional Problems

Energy/Fatigue
i

!

Mental Health Composite —60 —63 -57 -7 —b4

Note. N = 67. Correlations .30 are significant at p < .01. SOM = Somatization, O-C = Obsessive—Compulsive, I-§ =
Interpersonal Sensitivity, DEP = Depression, ANX = Anxiety, HOS = Hostility, PHOB = Phobic Anxiety, PAR =
Paranoid ldeation, PSY = Psychoticism, GSI = Global Severity Index.

According to the results of these two studies, the RAND-36 HSI Mental Health Com-
posite score is the strongest indicator of psychological symptoms and is perhaps slightly
more reflective of depression than of other symptoms. The Global Health Composite score
is a slightly less powerful indicator of psychological symptoms except with respect to soma-
tization. Clinical implications of these findings are that the Mental Health Composite score
may be used to suggest the presence of psychological symptoms where differentiation of
symptoms is not important.

The relationship between perceived health status and life functioning, another basic aspect
of mental health, was also investigated. For this analysis, 500 respondents from the stan-
dardization sample completed the RAND-36 HSI and the Behavior and Symptom
Identification Scale (BASIS-32; Eisen, Dill, & Grob, 1994), a measure of mental health




functioning commonly used with psychiatric patients. The correlation coefficients between
the two measures are provided in Table 5.8. The Mental Health Composite and Emotional
Well-Being Scale scores both correlated very highly with the BASIS—32 Depression and
Anxiety Scale score (-.72 and ~.70, respectively) and the BASIS-32 Global Overall Average
score (—.69 and —.68, respectively). The Mental Health Composite score correlated more
highly with the BASIS-32 scale scores than did the Physical Health Composite and scale
scores. Also, the BASIS-32 Daily Living/Role Functioning Scale score correlated fairly
strongly with the scores on the Mental Health Composite (—.67), the Emotional
Well-Being Scale (—.64), the Role Limitations due to Emotional Problems Scale (-.50), and
the Social Functioning Scale (~.50). These findings are evidence of the validity of the
Mental Health Composite score as a measure of mental health status and life functioning.

Table 5.8. Correlations Between the RAND-36 HSI and the BASIS-32

BASIS-32 Scales
RAND-36 HSI Scale/Composite RE ‘DE DA IM PS GL

Role Limitations due to
ical Health Problems -20 -35 -28 18 -13

Role Limitations due to
Emotional Problems

Energy/Fatigue

Mental Health Co

Note. N = 500. Correlations 2.25 are significant at p < .0l. RE = Relation to Self/Others, DE = Depression/Anxiety,
DA = Daily Living/Role Functioning, IM = Impulsive/Addictive Behavior, PS = Psychosis, GL = Global/Overall Average.

The relationship berween the RAND-36 HSI and the scales of the Socia/ Adjustment
Scale-Self-Report (SAS-SR; Weissman & Bothwell, 1976), a measure of social functioning
in major life arenas, was also examined. Because both instruments are designed to reflect
self-reported limitations in functioning, it was hypothesized that they would correlate
highly. The correlation coefficients are reported in Table 5.9. Of the 99 intercorrelations,
77 were significant (p < .01). The Global SAS-SR score correlated consistently with the
RAND-36 HSI scores, particularly the RAND-36 HSI Mental Health Composite score
(=.70). These findings suggest that there is a significant overlap in variance between self-
reported health status, particularly mental health status, and self-reported social adjustment.
These findings also support the underlying construct in which health status, particularly
mental health status, is an important aspect of social functioning and, conversely, social
functioning is an important aspect of mental health status.
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Table 5.9. Correlations Between the RAND-36 HSI and the SAS-SR

SAS-SR Scales

Family  Primary
Work  Social & Outside Relation- Family . Financial
RAND-36 HSI Status  Leisure  Home ship  Parental  Unit  Financial & Family Global
Scale/Composite (n= 345) (n= 487) (n=480) (n=306) (n= 183) (n= 383) (n= 485) (n= 486) (n= 488)

Role Limitations due to
Physical Health P obl s -07 -36 22 16 -12

General Health Perceptio

Role Limitations due to
Emotional Probl —-40 -.38 25 -42 =31 -25 -25 -45

Note. Correlations .25 are significant at p < .0l.

Global Health Composite

Examinations of the validity of the Global Health Composite must take into account its
composition and purpose. Composed of all eight scales, the Global Health Composite taps
the common variance of the physical health and mental health factors. Therefore, it is not
designed to be as highly related to measures of physical health as the Physical Health
Composite or to measures of mental health as the Mental Health Composite. Because the
Global Health Composite was formulated to tap both physical and mental aspects of health,
it is the second best indicator of both. The findings reported in Tales 5.5 through 5.9 sup-
port this hypothesis. The Global Health Composite score was equally or slightly less corre-
Jated than the Physical Health Composite score but more highly correlated than the Mental
Health Composite score with other measures of physical health (see Table 5.5). Likewise, the
Global Health Composite score was equally or slightly less correlated than the Mental Health
Composite score but more highly correlated than the Physical Health Composite score with
measures of psychological symptoms (See Tables 5.6, 5.7, and 5.8) and social adjustment
(Table 5.9). Correlations between the Global Health Composite score and measures of
health-care resource utilization also reflect this pattern (discussed later). In summary, these
findings are evidence of the validity of the Global Health Composite score as a general health
indicator when only one measure is requested and in cases where differentiation of mental
and physical aspects of health is not required.

Known-Group Analyses

Discriminant function analyses using each composite score to discriminate selected criterion
groups were conducted to determine the sensitivity of the RAND-36 HSI composite scores
in differentiating groups of known health status. For the Physical Health Composite, two




criterion groups were chosen on the basis of the number of physical conditions reported by

the respondent and the degree of reported interference in functioning related to these con-
ditions. As described in Chapter 2, participants were asked to indicate any of 25 physical
conditions that had been diagnosed for them and rate on a scale from 1 to 4 the degree to
which each condition interfered with the individual’s functioning. The total severity score
was the sum of interference ratings across all physical conditions indicated. Criterion groups
were composed of those representing the lowest quartile of self-reported limiting physical
conditions (7 = 200) and those representing the highest quartile of self-reported limiting
physical conditions (7 = 200). The Physical Health Composite score accurately predicted
60.5% of those reporting a high number of limiting physical conditions and 89.5% of
those reporting a low number of limiting physical conditions, for a “hit” rate of 75%. Cur
scores based on this classification were Physical Health Composite 7 scores of <46 for those
reporting a high number of limiting physical conditions and 7 scores >47 for those report-
ing a low number of limiting physical conditions.

In the study of the predictive validity of the Mental Health Composite score, two sets of
criterion groups were. identified according to their scores on the BDI-II (Beck et al., 1996)
and the BAI (Beck & Steer, 1990). For the first analysis, the low-symptom group was com-
posed of respondents obtaining scores in the minimal range on either the BDI-II or the
BAI (n = 372). The high-symptom group was composed of respondents obtaining scores in
the moderate or severe range on either the BDI-II or the BAI (% = 45). With these criteria,
the Mental Health Composite score accurately predicted 66.67% of those in the high-
symptom group and 96.51% of those in the low-symptom group, with an overall hit rate of
93.3%. Cut scores based on this classification were Mental Health Composite T scores of
<38 to identify high-symptom scorers and 7 scores of 239 to identify low-symptom scorers.
A second discriminant analysis was performed, with one criterion group defined by scores
on either one of the BDI-II or BAI in the mild, moderate, or severe range (7 = 109), and
the other group defined by scores in the minimal range (# = 372) on both tests. This analy-
sis yielded a cut score of 241 on the Mental Health Composite, which yielded a sensitivity
of 56.0% and specificity of 93.8%.

Because the Global Health Composite is composed of both physical and mental aspects of
health, the criterion for the discriminant validity study could not be specific to physical or
mental functioning. For this reason, the criterion for global functioning was defined by the
SAS-SR (Weissman & Bothwell, 1976) Global score and the BASIS-32 (Eisen et al., 1994)
Daily Living/Role Functioning score. Those scoring in the upper quartile on both scales were
designated as the low-functioning group (n = 118), and those who scored in the lowest quar-
tile were designated as the high-functioning group (n = 118). The Global Health Composite
score accurately identified 80.5% of the low-functioning group and 92.4% of the high-
functioning group for a hit rate of 86.4%. The cut scores based on this classification were
Global Health Composite T scores <49 indicating low functioning and 7 scores >50 indicat-
ing high functioning. Clinical application of the cut scores derived in these analyses are dis-
cussed in Chapter 7.

Utilization of Health-Care Resources

Urtilization of health-care resources is an important potential correlate of health status.
Specific items about resource utilization were included in the general questionnaire
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administered during standardization testing. These questions addressed self-reported
frequency of office visits to a physician, sessions with a mental health counselor, admissions
to an urgent care clinic or hospital emergency room, as well as hospital stays for physical or
emotional problems within the previous 6 months. Reported frequencies were correlated
with the RAND-36 HSI scales and composites for the age-stratified sample (V= 500).
Coefficients are reported in Table 5.10 for the overall, female, and male samples. In summa-
ry, 76% of the correlations are significant at the p < .01 level or better in the predicted
direction, with higher health status being associated with less reported utilization. Moreover,
61% of the correlations are significant at the p < .001 level or better, and 45% are signifi-
cant at the p < .0001 level. These results support the hypothesized relationship between self-
reported health status and reported recent use of health-care resources. More specifically,
frequency of visits to a physician’s office yielded significant correlations, ranging from —.43
to —.45, with self-reported physical health status as measured by the Physical Health
Composite score. To a lesser extent, frequency of visits to an urgent care facility was
correlated with the Physical Health Composite score (ranging from —.24 to —-.34), and
office visits to a counselor for emotional problems were correlated with the Mental Health
Composite score, but primarily for women (r = —.33).
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Chapter 6

Administration and Scoring

The RAND-36 HSI may be administered by paper and pencil with the Question/Answer
Sheet or by computer with the OPTAIO Providers Desktop software (The Psychological
Corporation, 1998). Question/Answer Sheets and Hand-Scoring Worksheets for the
RAND-36 HSI are available from The Psychological Corporation. When the RAND-36
HSI Question/Answer Sheet is completed by a client, the responses may be hand-scored
with the RAND-36 HSI Hand-Scoring Worksheet or entered into the OPTAIO program
for computerized scoring and reporting. Instructions to the client are the same for both the
paper-and-pencil and computerized methods of administration. With either method, points
to stress to clients are to report honestly, to report for the preceding 4-week time period,
and to not skip any items.

Hand-Scoring for the RAND-36 HSI

Instructions for scoring item responses and for calculating scale and composite scores for
the RAND-36 HSI are provided in Appendixes A and B and on the Hand-Scoring
Worksheet. RAND-36 HSI scoring is sequential. The IRT weights for the item responses
are determined; the scale raw scores are based on these IRT weights and converted to T
scores; the composite raw scores are based on the scale T scores and are converted to, T
scores. Appendixes A and B reflect this sequence. Although instructions for scoring are pro-
vided on the Hand-Scoring Worksheet, hand-scoring requires the use of the tables in
Appendixes A and B and those in Appendix C, which provides cumulative percentages for
each 7'score by scale and composite.

Hand-Scoring for the RAND-12 HSI

The RAND-12 HSI is a short form of the RAND-36 HSI and employs different scoring
rules than those for the 36-item version. Detailed rules and the tables for scoring responses
to the RAND-12 HSI are provided in Appendix E, along with a description of the instru-
ment’s development and intended use. Instructions for calculating estimated 7 scores for
the three composites are also provided on the RAND-12 HSI Hand-Scoring Worksheet
(available from The Psychological Corporation). Cumulative percentages for each 7 score
are provided in Appendix C, organized by scale and composite.

I
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Computer-Based
Administration, Scoring, and Interpretation

Consistent with the increased need for expedient testing, processing, and reporting with
the use of computers, the RAND-36 HSI is available on OPTAIO (The Psychological
Corporation, 1998). The OPTAIO program provides on-screen administration and scoring
and generates narrative interpretive reports for the RAND-36 HSL

The RAND-36 HSI items are presented on-screen. Using a computer keyboard, the client
can enter responses to the items, or the clinician can enter the client’s responses from the
Question/Answer Sheet. Once a client’s item responses have been entered, the OPTAIO
program computes the item, scale, and composite scores. The program then displays graphs
of the client’s 7 scores from the single administration (see Figure 6.1). In addition, longitu-
dinal graphs can be generated for comparing a client’s scores on one or more RAND-36
HSI composites over time (see Figure 6.2).

The program also generates an interpretive report that describes the client’s scores in a nar-
rative format (see Figures 6.3A and 6.3B). The availability of a computer-based analysis and
interpretive report is particularly critical for initial diagnosis, determination of level of care,
and priority treatment goals for the client.

Figure 6.1. OPTAIO Session Graph of RAND-36 HSI
Composite and Scale Scores

and-30 HY Compo !
Optimal health status is indicated at or above the cut lines foo GHU, PHC, and MHC.
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Figure 6.2. OPTAIO Longitudinal Graph of RAND-36 HS|
Composite Scores

urrent Patient. Jane Smith .27 ".;l Female
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Figure 6.3A. OPTAIO Interpretive Report of RAND=36 HSI

Performance (Page |)

Brown & Associates

Created by : John Brown  Patient Unit : OutPatient

RAND-36 HSI Report

RESULTS |

Scale

Global Health Composite (GHC)

Physical Health Composite (PHC)

Physical Functioning (PF)

Role Limitations due to Physical Health Problems (RLP)
Pain (PA)

General Health Perceptions (GHP)

Mental Health Composite (MHC)

Emotional Well-Being (EWB)

Role Limitations due to Emotional Problems (RLE)
Social Functioning (SF)

Energy/Fatigue (EF)

Missing Items:  No missing items.
Invalid Scale(s):  No invalid scales.

T Score

Cumulative Percentage

33.0

99.9
99.9
99.9
99.9
99.9

17.0
18.0
240
10.5
39.0

Smith, Jane T. a 27 year old Female

Patient ID : 114467888

Printed on: 3/24/98 Case ID : 00000007

2of 4




Figure 6.3B. OPTAIO Interpretive Report of RAND-36 HS!
Performance (Page 2)

Brown & Associates

Created by : John Brown  Patient Unit : OutPatient RAND-36 HSI Report

l INTERPRETATION . I

The following report presents Ms. Smith's scores on the RAND-36 HSI with respect to other adults 25 to 44
years old.

The Global Health Composite (GHC) measures the individual's perception of her physical and mental health
and the extent of any health-imposed limitations in daily functioning. The client's score on the GHC is 47,
indicating that 33.0% of adults 25 to 44 years old obtained this score or lower. The physical and mental aspects of
the GHC are summarized by the Physical Health Composite (PHC) and the Mental Health Composite (MHC).

When interpreting results for individual clients, these three composite scores provide the most reliable source of
information,

The PHC measures the individual's self-appraisal of her physical functioning, role limitations due to physical
problems, bodily pain, and general health perceptions. The client's score on the PHC is 60. When compared to
adults 25 to 44 years old, 99.9% obtained this score or lower. The following scores on Ms. Smith's PHC subscales
illustrate her physical health status at this point in time. Her Physical F unctioning (PF) score is 56, indicating that
99.9% of adults 25 o0 44 years old obtained this score or lower. Her score on the Role Limitations due to Physical
Health Problems (RLP) scale is 55. This score or lower was obtained by 99.9% of adults 25 to 44 years old. On
the Pain (PA) scale her score is 59, indicating that 99.9% of adults 25 to 44 years old achieved this score or lower.
Results on the General Health Perceptions (GHP) scale indicate that her score is 63. This score or lower was
obtained by 99.9% of adults 25 to 44 years old,

The MHC assesses the individual's emotional well-being, role limitations due to emotional problems, energy
and social functioning. The client's score on the MHC is 39, When compared to adults 25 to 44 years old, 17.0%
obtained this score or lower, The following scores on Ms. Smith's MHC subscales illustrate her mental health
status at this point in time. Her Emotional Well-Being (EWB) score is 40, indicating that 18.0% of adults 25 to 44
years old obtained this score or lower. Her score on the Role Limitations due to Emotional Problems (RLE) scale
is 45. This score or lower was obtained by 24.0% of adults 25 to 44 years old. On the Social F unctioning (SF)
scale her score is 33, indicating that 10.5% of adults 25 to 44 years old achieved this score or lower. Results on the

Energy/Fatigue (EF) scale indicate that her score is 47. This score or lower was obtained by 39.0% of adults 25 to
44 years old. . .

Smith, Jane T. a 27 year old Female Patient ID ; 114467888
Printed on: 3/24/98 Case ID : 00000007 3of 4
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Chapter 7

Interpretation of the RAND-36 HS| Scores

Uses of measures of overall health status similar to the RAND-36 HSI have been based

largely on aggregate-level analysis. These uses have included the monitoring of population
health (Aaronson et al., 1992; McHorney, Kosinski, & Ware, 1994); estimating the burden
of different conditions (Hays, Wells, Sherbourne, Rogers, & Spritzer, 1995; McHorney et
al., 1993; Sherbourne et al., 1994); and clinical trials of treatment effects and the monitor-
ing of outcomes in clinical practice, such as quality-assurance evaluation in hospital-based
outpatient clinics. For studies involving clinical trials of treatment effects, traditional clinical
parameters have been used more than have generic health status measures, However, an
evaluation of general functioning when equally efficacious treatments are being compared
affords an evaluation of these treatments with respect to their different trade-offs in general
functioning and well-being (Fowler et al., 1988). Some researchers have recommended the
combined use of general health measures, such as the RAND-36 HSI, and disease-targeted
measures, for more breadth and depth in assessing outcomes (Patrick & Deyo, 1989).

As the need for the clinical application of health status instruments has increased, attention
has focused on the clinical sensitivity of the instrument. For instance, research has been
conducted to determine the minimum size of a group necessary for detecting clinically
meaningful differences or changes and for determining the smallest mean group differences
in health scale scores that would be considered clinically and socially relevant.

The increased need for instruments that can reliably detect significant change has led to a
shift from individual scales, such as those on the SF-36, to composite scores because of the
increased reliability and statistical sensitivity. Simply put, the change in scores on an indi-
vidual scale with a few items must be much greater to be statistically significant due to
lower reliability than a change in composite scores, which have more levels of difficulty and

higher reliability.

Individual-level interpretations, although less frequent than aggregate-level analysis, have
been based on the following approaches:

* With content-referenced interpretation, an individual’s scores are referenced to the
specific content of different response levels and to the percentage of individuals from a
normative sample who have responded at these response levels.

o
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e With criterion-based interpretation, an individual’s scores are related to the percentage
of people who report a specific criterion, such as inability to work or frequency of uti-
lization of various services. The average amount of change reported in medical out-
come studies may be cited.

* With norm-referenced interpretation, an individual’s scores are compared to mean scores
and designated percentile rankings for various demographic and disease-specific groups.

Determination of Clinical Meaningfulness

General Parameters

Individual-level interpretation of RAND-36 HSI performance relies primarily on the three
composite scores. The Physical Health and Mental Health composites represent the physical
and mental aspects of functioning and well-being consistent with the identification of pre-
dominantly physical or predominantly mental disorders. The Global Health Composite
provides a global measure that encompasses overlapping aspects of physical health and men-
tal health for use as a more integrated assessment of health-related limitation. In addition,
discrepancies between the Physical Health and Mental Health composite scores can be
interpreted. The tracking of client change over time based on the scale scores is not recom-
mended because of insufficient reliability. However, the scale scores can be used to further
describe an individual’s composite scores at specific points in time.

Missing Item Responses

With the SF—36, a scale score could be computed as long as at least half the items were
completed on each scale. This practice, which substitutes estimates for missing data, has
been found to be too imprecise for individual profile analysis. For the RAND-36 HSI, only
one item per scale may have a missing response, and only three items may have missing
responses for the entire inventory. These restrictions maximize individual-level accuracy.
Obviously, then, individuals should be encouraged to complete all items. (Computation of
estimated IRT weights for missing item responses is described in Appendix A.)

Clinical Cut Scores

The clinical meaningfulness of the scores obtained on the RAND-36 HSI is determined
by the integration of three sources of information— 7 scores, cumulative percentages of

T scores, and criterion-based cut scores. As described previously, 7 scores are a way of stan-
dardizing raw scores on scales for each normative group in a way that allows comparability

-across normative groups. For example, although individuals of different ages may obtain

different scale raw scores, their 7 scores may be the same when based on the norms for their
own age cohorts. Also, placing the scale scores on the same 7-score metric (M =50, SD =
10) allows comparability across scales that have different raw score means and standard
deviations.

On the other hand, individual-level clinical interpretation in terms of 7'scores may be diffi-
cult when distributions are strongly skewed. Although 1 SD below the mean score of a scale
represents a significantly lower score in terms of overall variability of the scale, its clinical




meaning may vary. This variation occurs because the same linear T 'score reflects different
cumulative percentages across scales and even across the seven normative groups on the

same scale. Also, because of the skewed nature of these scales, the mean 7 score (50) does

not necessarily represent the median point, or the 7"score obtained by 50% of the individu-
als in the normative sample. For these reasons, a cumulative percentage is presented for each -
T 'score and should be considered along with the 7score in any clinical interpretation.

Although 7T scores and cumulative percentages provide information about an individual’s
relative standing in his or her normative group with respect to variance and frequency with
which the score occurs, they do not provide information about independently measured
health conditions. Previous research has attempted to provide anchor points by providing
raw score and 7-score means of groups of individuals manifesting specific diseases. This
approach is helpful particularly if the individual has manifested that particular disease and
has demographic characteristics similar to those of the reported group. It should be kept
in mind, however, that general perceived-health-status measures are designed to cut across
specific disease categories. For this reason, cut scores for the RAND-36 HSI are based on
criteria that are not disease-specific but that pertain in a more general way to the dimen-
sions assessed by each composite. The development of local norms by researchers working
with disease-specific populations, however, is encouraged.

The guidelines presented in this chapter for evaluating an individual’s scores integrate the
use of 7'scores, cumulative percentages, and cut scores derived from discriminant function
analyses, which were based on the scores obtained by the age-stratified normative group to
ensure that results were demographically reflective of the U.S, population. It is emphasized
that the cut scores are intended only as guidelines to be carefully considered in the context
of local norms, disease-specific information, and circumstances unique to the individual.
The following principles were used for determining these cut scores: ‘

* Low scores ate defined as T scores obtained by approximately 20% or less of the nor-
mative group.

* The clinical cut score is defined as the point that optimally differéntiates those in an
independently defined criterion group as Jow on the criterion from those defined as
high on the criterion (see discussion in Chapter 5). The low-criterion group is actually
composed of those respondents who obtained high scores on the criterion measures of
symptom or dysfunction, and the high-criterion group is actually composed of those
who obtained Jow scores on those criterion measures. Those 7 scores below the clinical
cut score are defined as below criterion; those T scores above this point are defined as
above criterion. For the Physical Health Composite, those reporting more than one
physical condition, one or more of which were self-reported as limiting functioning to
some degree, were compared with those who reported the presence of no limiting
physical conditions. For the Mental Health Composite, those who reported moderate
to severe psychological symptoms of depression and anxiety were compared with those
who reported few or none of these symptoms. For the Global Health Composite,
those reporting difficulty in life functioning were compared with those reporting no
difficulty in life functioning,

High T scores are defined as those >50 and obtained by approximately 50% or more
of the normative nonclinical sample.
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Sequential Analysis

The recommended logic for clinical use of the RAND-36 HSI scores is sequential, proceed-
ing from general to specific. This logic is supported by factor analysis, which indicates that
health status is an underlying integration of two predominant dimensions, physical and
mental, and that these dimensions are, in turn, composed of specific aspects. This logic is
also supported by the psychometric reality that the composite scores have higher reliability
than the scale scores and, therefore, are more statistically appropriate for individual
interpretation. The interpretive guidelines provided here recommend the consideration

of individual scale scores only in the context of the statistically stronger composite scores.
The following steps for the clinical interpretation of an individual’s scores proceed from

the general to the more specific.

Suggested Guidelines

Physical Health Composite

Low Scores

A T score of 42 or lower was obtained by 19.8% of the age-stratified normative sample.
Such low scores, therefore, are relatively infrequent in a nonclinical sample. In addition, a
subgroup of the normative sample (7 = 124) who had reported diagnosed disabilities
obtained a mean T score of 39.9. These findings support the conclusion that T scores <42
suggest that perceived physical health problems are impeding life functioning.

Clinical Cut Score

A Tscore of 47 was determined by discriminant function analyses (see Chapter 5) to be
the cut score below which 60.5% of those reporting physical conditions were accurately
‘dentified. A T score >47 accurately identified 89.5% of those not reporting any physical
conditions. A T score >47 is higher than the scores obtained by 29% of the age-stratified
normative sample. This cut score yielded 39.5% false-negatives (high-symprom respondents
who obtained 7 scores >47) and 10.5% false-positives (low-symptom respondents who
obtained T scores <47).

High Scores
A T 'score of 53 or lower was obtained by 54.2% of the age-stratified normative sample.
Scores >33 suggest that these individuals are less likely to have physical health problems that

impede life functioning.

Mental Health Composite

Low Scores

A Tscore of 38 or lower was obtained by 14.4% or less of the age-stratified normative sam-
ple. Results of discriminant function analyses indicated that a 7 score of 38 accurately iden-
tified 66.7% of those reporting moderate or severe symptoms of depression and/or anxiety
and 96.5% of those reporting minimal symptoms. A T score of 38 yielded 33.3% false-
negatives and 3.5% false-positives. Therefore, a T score of 38 or lower was likely to indicate
an individual in the criterion group who was reporting psychological symptoms that might
impede life functioning,




Clinical Cut Score

A cut T'score <41 was associated with accurate identification of 56% of those in the
age-stratified normative sample who reported from mild to severe depression or anxiety.

A T'score 242 was obtained by 93.8% of those who reported minimal symptoms of
depression or anxiety. Also, a T score <41 on the Mental Health Composite was obtained
by only 18.6% of the age-stratified sample. This cut score of 41 yielded 44% false-negatives
(high-symptom respondents obtaining 7'scores >41) and 6.2% false-positives (low-symp-
tom respondents obtaining 7'scores <42) in predicting scores of depression and anxiety.

High Scores
A T'score of 53 or lower was obtained by 53.2% of the age-stratified normative sample.

Individuals obtaining scores >53 are not likely to perceive mental health problems that
impede life functioning.

Physical Health and Mental Health Composite Score Discrepancy

The T 'scores obrained by an individual on the Physical Health and Mental Health compos-
ites should be compared to determine their similarity or dissimilarity. The clinical meaning
of a discrepancy, although not yet explored empirically, may be reviewed for each respon-
dent in the context of his or her unique circumstances. A discrepancy mighr indicate that
there is a perceived difference between the person’s physical health and mental health.
Minimally, a significant discrepancy would raise questions about the use of the Global
Health Composite score as a single indicator. The following formula is used to calculate

the amount of discrepancy required for statistical significance:

D =z\/SEy ' + SEy,’

where D is the difference between the two composite scotes, z = 1.64 at the 90% level of
confidence, and SE;; = SDV1 ~ 7, where SD is the standard deviation and r is the reliabili-

ty coefficient of the respective composite score.

For the age-stratified sample, a discrepancy between the Physical Health and Mental Health
composite scores greater than or equal to £6.35 would be considered statistically significant
at the 90% level of significance. However, the clinical significance of a discrepancy may be
suggested more appropriately by the infrequency of the discrepancy. For this reason, a dis-
crepancy greater than or equal to +10 is recommended because less than 22% of the age-
stratified sample obtained this discrepancy. This amount also represents 1 SD difference
between the two composite scores. Appendix D provides tables showing the cumulative per-
centages of individuals in all seven normative groups obtaining various discrepancies
between these composite scores. Table D.1 provides this information for those whose
Physical Health Composite score exceeded the Mental Health Composite score; Table D.2
provides the information for those whose Mental Health Composite score exceeded the
Physical Health Composite score.

Global Health Composite

The Global Health Composite score reflects the overall perceived health status of the indi-
vidual and may be viewed as a “global thermometer” of the individual’s well-being. The
meaning of the Global Health Composite score is more clearly interpretable when the
Physical Health and Mental Health composite scores are not significantly discrepant.
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Low Scores

A Tscore of 42 or lower was obtained by 21.0% of the age-stratified sample. Such low
scores may be considered relatively infrequent and as suggesting that perceived health prob-
lems are impeding life functioning.

Clinical Cut Score .

Discriminant function analyses (see Chapter 5) identified a cut score of 50, which accu-
rately identified 80.5% of low functioners obtaining a T"score <50 and 92.4% of high func-
tioners obtaining T scores =50. Low functioners were defined as those who were among the
highest 25% of scorers on the SAS—SR (Weissman & Bothwell, 1976) Global Scale and the
BASIS—32 (Eisen et al., 1994) Daily Living/Role Functioning Scale. High functioners were
those who obtained among the lowest 25% of scores on these scales. A T score of =49 was
reported by 37% of the RAND-36 HSI age-stratified normative sample. This cut score
yielded 19.5% false-negatives (low functioners who obtained T scores 250) and 7.6% false-
positives (high functioners who obtained 7 scores =49). ‘

High Scores

A Tscore of 52 or lower was obtained by a least 50.8% of the age-stratified sample. Scores
>52 may be considered sufficiently prevalent in the nonclinical population to indicate nos-
mal or better global health functioning.

Scale Scores

Caution should be exercised in interpreting scale scores in isolation. Scale score patterns
may be productively considered as interview cues to the extent that the pattern presents
clinically relevant questions. For example, “Your answers seem to suggest that while you feel
a good deal of pain, it has not limited your daily activities too much. Is that accurate?”

A Final Caution

It should be noted that the recommended cut scores vary across composites. This variance
occurs because the composite scores are associated with different cumulative percentage dis-
eributions and because different independent measures were used to define criterion groups.
The Physical Health and Mental Health cut scores were more symptom-based, and the
Global Health cut score was related to self-reported functioning. Therefore, it is possible for
an individual’s Physical Health and Mental Health composite scores to reflect a minimal
likelihood of physical or mental problems and for the Global Health Composite score not
to be in the corresponding range of global health status. Because an individual may be rela-
tively symptom-free physically and mentally but still not enjoy good health or be function-
ing adequately, clinical judgment should be exercised in interpreting all scores.

Longitudinal Tracking of Change

Objective assessment to accurately determine if an individual has benefited from clinical
intervention is essential. One method of assessing change that has proved useful is the
Reliable Change Index developed by Jacobson, Follete, and Revenstorf (1984) and further
described by Jacobson and Truax (1991). Briefly, with this approach, the extent of an indi-
vidual’s change in health status is assessed by determining if he or she has approached a nor-
mal population’s responses and diverged farther from the response pattern of a dysfunction-
al population.




General Guidelines

The method of assessing meaningful clinical change described for the RAND-36 HS] s
related to this method but differs in important ways. The analysis recommended here is a
two-step process. First, a determination is made of whether the difference in an individual’s
scores between one point and the next is statistically different. If the difference is statisti-
cally significant and positive, then the next step in interpretation is taken. In Step 2, the
change is interpreted as positive bur insufficient, favorable, very favorable, or optimal. These
clinical anchors are based on the cut-score criteria provided earlier.

The three composite scores should be used for tracking clinical change because these scores
are psychometrically reliable enough to allow differentiation of significant change from
random fluctuation. The scale scores, on the other hand, do not consistently provide this
psychometric reliability. For example, the range of reliability coefficients for the scales
included in the Mental Health Composite is from .71 to .84. These values would be asso-
ciated with 90% confidence intervals ranging from +8.90 to as much as +11.55 (on the
T-score metric). In contrast, the confidence intervals for the Mental Health Composite
range from +5.60 to +7.79.

The composite scores chosen for comparison are usually sequentially ordered; that is, an
earlier score is compared with a more recent one in order o determine whether intervening
factors, such as a clinical intervention, might have affected the individual’s health status in
some way. It is important for clinicians to keep in mind that a change in health status may be
attributed to many things, including the course of a particular disease or the recovery process.

The clinician may choose an optimal time interval between administrations of the
RAND-36 HSLI. This time interval should take into account the nature of the individual’s
clinical condition and realistic expectations about the course of change. The clinician
should also ensure that the normative group used to determine an individual’s T scores at
different times of testing is the same. The following guidelines are recommended.

* Using age-specific norms is preferred for evaluating perceived health status with the
RAND-36 HSI because perceived health status is most sensitive to changes in age. For
this reason, short-term comparison of an individual’s health status should be based on
the 7 scores for the individual’s specific normative age group. A composite raw score
for someone aged 18-24 will mean something quite different from the same raw score
for an individual over 65 years old. On the other hand, if a longer time period has
clapsed between test administrations, so that an individual shifts from one normative
age group to an older one, the individual’s 7'scores should be based on the specific age-
group norms appropriate at each time of testing. In this way, the individual’s perceived
health status will be evaluated relative to what is normal for his-or her age cohort at the
time of testing. Moreover, an individual’s perceived health status over the course of a
lifetime may be evaluated relarive to age. Of course, 7'scores based on age-specific
norms should not be compared to T'scores based on overall or gender-specific norms.

* On the other hand, there may be occasions when the evaluation of an individual’s
perceived health status should not be controlled for age so that difference due to age-
related changes are discernible. In such cases, 7 scores should be based on the overall,
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male, or female normative group. Moreover, the same normative group (e.g., female)
should be used for all longitudinal comparisons of an individual’s status.

Step |: Determining Statistical
Significance of Change

The statistical significance of a change in scores is based on the individual’s estimated true
score and the confidence interval of that score, which is determined by the standard error of
prediction. The estimated true score (ETS) is calculated with the following formula, which
corrects for regression to the mean:

ETS = M + r(x — M),

where M is the mean (50), r is the reliability coefficient of the score, and x is the observed
test score. Because the composite scores used in longitudinal tracking are T scores, the mean
for all samples is 50 and the standard deviation is 10. The reliability coefficients of the
scores are those provided in Table 5.1.

The estimated range of anticipated fluctuation in scores from first to second testings is based
on the standard error of prediction (SEp), which is calculated with the following formula:

SEp = (1.64) SD\/1 =1,

where 1.64 is the z value at the 90% level of confidence, SD is the standard deviation (10),
and ris the reliability coefficient of the score.

The standard error of prediction is used to establish the confidence interval around the
estimated true score from the first testing. Its value is subtracted from and added to the
estimated true score. The resulting values are the lower and upper ends, respectively, of
the confidence interval. The standard errors of prediction for the Physical Health, Mental

Health, and Global Health composite T scores for all seven normative groups are provided
in Table 7.1. ‘

If the individual’s composite score from the second testing falls within the confidence inter-
val established for the estimated true score from the first testing, then change is rated as
equivocal. An equivocal rating means that there has been no statistically significant change
in the composite scores. If the score from the second testing is above the confidence interval,
that is, greater than the highest score in the range of scores, the change is rated as positive.

A positive rating indicates that there has been a statistically reliable increase in the composite
score, reflecting some improvement in health status. If the score from the second testing is
below the confidence interval, then there has been a statistically reliable decrease in the indi-
vidual’s health status as measured by the composite score, and progress is rated as negative.




Table 7.1. Standard Errors of Prediction for the
Three RAND-36 HSI Composites at 90%
Level of Confidence

Physical Mental Global
Health Health Health
Normative Group Composite Composite Composite
Age-Based Sample
18-24 +6.80 +7.79 +6.03
25-44 +5.60 +6.80 +5.12
45-64 %5.12 +5.60 +4.59
265 +5.60 +7.79 +5.60

Briefly, the statistical significance of a change in composite scores is determined by

* calculating the individual’s estimated true score for the first testing;

* establishing the confidence interval of that score with the standard errors of prediction
provided in Table 7.1; and

* rating the change in scores as equivocal, negative, or positive according to the second
score’s position relative to the confidence interval.

If an individual’s composite score comparison indicates an equivocal (or no) change, the
person’s condition is described as unchanged from previous assessment, and analysis is dis-
continued until future testing. In such cases, the clinician should keep in mind that change
is sometimes so gradual that it may not be apparent if the time between testings is not suffi-
ciently long for change to have occurred. If change has not occurred or is in a negative
direction, the course of treatment should be evaluated and clinical decisions made appropri-
ate to the specific case and appropriate treatment guidelines. If the comparison reveals a
significant improvement in health status, then the clinjcal meaningfulness of the change

is evaluated.

Step 2: Evaluating the Clinical
Meaningfulness of Change

If the analysis in Step 1 revealed significant change in a positive direction, a subsequent com-
posite 7'score of the individual is addressed in terms of relative health desirability and antici-
pated goals of possible interventions. Table 7.2 lists the Tiscore ranges associated with deter-
mining if a positive change is positive bur insufficient, favorable, very favorable, or optimal.
These 7-score ranges are based on the empirical guidelines suggested earlier in this chapter.
Thus, improvement would be rated as optimal if the individual’s subsequent Global Health
Composite T'score s significantly greater than his or her previous 7'score and greater than
or equal to 52.
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Table 7.2.  T-Score Ranges for Evaluating the Clinical
Meaningfulness of Change

Positive but Very
Insufficient Favorabe Favorable Optimal

Summary

Finally, the interpretation of scores and related clinical decisions will depend on the unique
clinical circumstances of the individual respondent and the prevailing practice guidelines.
For instance, it should be noted that an evaluation of significant change is made indepen-
dently for each composite because cut scores were based on separate score distributions and
criterion groups. It is possible for an individual’s improvement in mental health status to be
evaluated as favorable but for his or her change in global health not to reflect a similarly
favorable status. The clinician must use his or her clinical judgment and consider all known
aspects of the individual’s circumstances when interpreting the individual’s scores.




Appendix A

Computation of Item Scores

Step 1: Scoring Responses to Completed Items

The score for an item is the IRT weight assigned to the selected response option. Item
response-option weights for each of the eight RAND~36 HSI scales are provided by scale
in Tables A.1-A.8. For example, the response-option weights for all of the items of the
Physical Functioning Scale are provided in Table A.1.

* For each item, listed by number in the left column,
= find the response option in column 2,
* find the corresponding IRT weight for the response option in column 3,
* record the IRT weight for that response on the Hand-Scoring Worksheet.

* If there is no response for one item on the scale, label that item “missing” on the
Hand-Scoring Worksheet and continue.

* If there are 7o or more missing responses on a scale, a raw score cannot be calculated for
that scale. Discontinue scoring the responses for that scale and proceed to the next scale.

Step 2: Determining the Score
of a Missing Response

* Estimate the IRT weight of a missing response:
*Add the IRT weights of the responses to the completed items on the scale.
*Divide the sum of the IRT weights by the number of completed items on that scale.

* Compare that result to the range of IRT weights for the item with the missing
response (found in the far right column in Tables A.1-A.8):

=If the result is within the range for the item, use the computed average weight.
»If the result is below the range, use the low-end weight of the range.
»If the result is above the range, use the high-end weight of the range.

* Add the estimated IRT weight for the missing response to the sum of IRT weights for
the completed items. '

j
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Table A.l. Item Response-
Option Weights:
Physical Functioning
Scale (PF)

Item Response IRT IRT-Weight
Option Weight Range

3 1 50 50-100
2 76

5 | 47 1750

Table A.2. Item Response-
Option Weights:
Role Limitations due to
Physical Health
Problems Scale (RLP)

Item Response ‘IRT IRT-Weight
Option Weight Range

13 | 0 044
2 44




Table A.3. item Response-
Option Weights:
Pain Scale (PA)

Item Response IRT IRT-Weight
Option Weight - Range

Table A.4. Item Response-
Option Weights:
General Health
Perceptions
Scale (GHP)

21 | 100 100-6
2 78
3 5§
4 34
5 15
6

Item Response IRT IRT-Weight
Option Weight Range

| | 100 100-0
2 79
3 46
4 I8
5 0

2

3

4 36
5
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Table A.5. Item Response-
Option Weights:
Emotional
Well-Being
Scale (EWB)

Item Response IRT IRT-Weight
Option Weight ‘Range

24 | 8 8-60
2 15
3 23
4 31
5
6

2 64
3 37
4 26
5 12
6 0

Table A.6. Item Response-
Option Weights:
Role Limitations
due to Emotional
Problems Scale (RLE)

Item Response IRT IRT-Weight
Option Weight Range

I8 | 59 59100
2 100




{
i

Table A.7. Item Response-
Option Weights:
Social Functioning
Scale (SF)

Item Response IRT IRT-Weight
Option Weight Range

Table A.8. Item Response-
Option Weights:
Energy/Fatigue
Scale (EF)

20 ! 88 88-0
70

Item Response IRT IRT-Weight
Option Weight Range

23 | 100 1004
2 76
3 47
4 31
5
6
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Appendix B

Computation of Scale and Composite Scores

for the RAND-36 H'S.I
Scales |

Raw Scores

The scale raw score is the sum of the IRT weights of the responses to the items contributing
to the scale. If one item of a scale is missing a response, the IRT weight for that item is esti-
mated by the method described in Appendix A. If zwo or more items of a scale are missing
responses, the scale raw score cannot be computed.

The items contributing to each scale and the raw-score range for each scale are provided in

Table B.1.

T Scores

For each scale, the raw score is converted to a T score. Tables B.2-B.9 provide the 7-score
equivalents of raw scores by scale for the seven normative groups.

Convert the scale raw score to a 7 score:

* Find the specific table for the scale (e.g., Table B.2 is the conversion table for the
Physical Functioning Scale).

* In the column for the selected normative group, find the range of raw scores that
includes the raw score computed for that scale.

* Read across to either the far-left or far-right column for the 7'score and enter that
score on the Hand-Scoring Worksheet.

Composites

Raw Scores

A composite raw score is based on the 7 'scores of the scales contributing to that composite.
A composite score cannot be computed if one of the contributing scale scores is missing.
That is, if two or more items of any contributing scale are missing responses, that compos-
ite score cannot be calculated. In addition, the Global Health Composite score cannot be
calculated if either or both scores on the Physical Health Composite and the Mental Health
Composite cannot be calculated.

The calculation of each composite raw score consists of multiplying each contributing scale
T score by its beta weight and adding the resulting products. Note that the beta weight for a
scale depends on the composite score being calculated. For example, for the Physical
Functioning Scale (PF), the beta weight is .2712 for calculating the Physical Health
Composite raw score but .1103 for calculating the Global Health Composite raw score.
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The Physical Health Composite (PHC) raw score is calculated as follows:

2712 x Physical Functioning T score
+ 3487 x Role Limitations due to Physical Health Problems T score
+,2755 x Pain T score
+.2931 x General Health Pefceptions T score

= Physical Health Composite Raw Score (rounded to nearest whole number)

The Mental Health Composite (MHC) raw score is calculated as follows:

4333 x Emotional Well-Being T score
1623 x Role Limitations due to Emotional Problems T score

.3112 x Social Functioning T score

+ + +

.3136 x Energy/Fatigue T score
Mental Health Composite Raw Score (rounded to nearest whole number)

The Global Health Composite (GHC) raw score is calculated as follows:

.1103 x Physical Functioning T score

1775 x Role Limitations due to Physical Health Problems T score
.1446 x Pain T score

1621 x General Health Perceptions T score

2651 x Emotional Well-Being T score

11013 x Role Limitations due to Emotional Problems T score

2016 x Social Functioning T score

+++++++

1911 x Energy/Fatigue T score

Global Health Composite Raw Score (rounded to nearest whole number)

T Scores

For each composite, the raw score is converted to a T score. Tables B.10~B.12 provide the
Toscore equivalents of raw scores by composite for the seven normative groups.

Convert the composite raw score to a 7 score:

» Find the appropriate table for the composite:
= Table B.10: Physical Health Composite
= Table B.11: Mental Health Composite
» Table B.12: Global Health Composite
e In the column for the selected normative group, find the composite raw score.

o Read across to either the far-left or far-right column for the 7 score and enter that
score on the Hand-Scoring Worksheet.




Table B.I. Raw-Score Ranges for the Scales

Items " Raw-Score
Contributing Range (Sum
Scale  to the Scale  of IRT Weights)

Physical Functioning (PF)
3 209-564

12

Role Limitations due to
Physical Health Problems (RLP)

13 112-288
14
15
16

Pain (PA)
21 6-161
22

General Heaith Perceptions (GHP)

1 67434
33
34
35
36
Emotional Well-Being (EWB)
24 22-361
25
26
28
30

Role Limitations due to
Emotional Problems (RLE)

17 : 72-195
18
; 19
‘ Social Functioning (SF)
20 27-188
32
Energy/ Fatigue (EF)
23 5-354
27
29
31
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Table B.2. T-Score Equivalents of Raw Scores:
Physical Functioning Scale (PF)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 =265 Overall Female Male Score

| 209-255  209-214 |

3 262-267  221-226 3

5 274278 234239 ' - o o 5

LB

7 285-290  247-252 ' 7 7

9 4 297-302' 259-265 . 9

- :ér’ i ; . " SR
I 308-313 272-278 I

: el A i « - e
17 343—348 3I0——3|6 2I0—2I8 209-212 217-224 I7

o

I9 ‘355—359 323-329 | | 228-235 k222—229 234—24| I9

21 366—3%I ’336—34I 209—\2I5  245-252  239-246  251-258 21

23 349-354 226-234 262-269 256264 268-275 23

s

25 389-394 362—367 244-253 2|0—2I8 . 279-287 273-281  285-292 25

e e o : = - . b
27 40 ! —406 374-380 263-271  228-236 296-304  291-298  302-309 27
; 7 pEEEpE 5 2 o 2 g

3 42449 400405 300-309  264-273 330338 35333 336343 31
% \"y& =

33 435440 413418 319-327 283—4429{ 348-355  343-350 353360 33

35 447452 425431 337-346  301-309 365-372  360-368  370-377 35

37 459—‘:'63 V438—-444 356-364  319-327 382-390 377-385  387-39%4 37

39 470-475 451456 375-383  337-346 399407 394402 404411 39
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Table B.2.  (Continued)

T Age-Based Sample __Age-Stratified Sample T
Score 18-24 25-44 45-64 =65 Overall Female Male Score

5

41 482-486 464469 393402  356-364

416424 . 412-419 421429 4]

374-382

sy

NS i

489495

=

i

55 563-564  553-55 523-532  483-491 536-544 533-540 540-548 55
% Ay i o5 Eg ”

i

57 542-550 502-510 554-561  550-558 557—564 57

6l 4 538-546 6l

—
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Table B.3. T-Score Equivalents of Raw Scores: Role Limitations due to
Physical Health Problems Scale (RLP)

T Age-Based Sample Age-Stratified Sample ~ T

Score 18-24 25-44 45-64 =65 Overall Female Male  Score

23 I50—I53 113-118 ‘ 23

"W} e

R

27 167-171  135-140 112-114 118-123  118-122 119-124 27

29 176180 ‘|46—|50\ 121-126 [30-135 129-134 131-136 29

31 185-188  157-161 133-138 142-147 141146 142147 31

e

33 194-197  168-172  145-150 ti2-117 154-158  153-158  154-159 33
: 5 S s i B - ;

35 202-206 178-183 |57—|62 125-131 165-170  164-169 |66—-|7| 35

37 21 f—2|4 189-194 169174 139-145 |77—|82 176181  178-182 37

228—232 211215 |93—I98 |67—I73
i

45 246—249 233—237 218-223  195-201 224—229 223-228  224-229 45

47 255-258 244-248  230-235  209-215 236-240 235240 236241 47

49 : 263-267  254-259  242-247  223-229 247-252  247-251  248-253 49
5 : i

51 272275  265-270  254-259  237-243 259264 258-263  260-265 51
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Table B.3.  (Continued)
T Age-Based Sample Age-Stratified Sample T
Score 25-44 45-64 265 Overall Male Score

i : o
266-271 -276

RIS

287-288 282287

Female
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Table B.4. T-Score Equivalents of Raw Scores: Pain Scale (PA)

T Age-Based Sample __Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score
10 6-7 10

20 36-39 1720 o 6-9 12-14 20

22 4345 25-27 6-8 69 1417 9-12 19-22 22

24 49-51 32-34 13-16 14-17 ‘ 22-25 ‘ 17-20 27-29 24

26 56-58 39-42 21-24 21-24 29-32 25-28 34-37 26

28 62-64 4649 30-33 29-32 3740 33-36 4144 V 28

30 68-71 54—55 7 38—4 | - 3740 45-48 4144 49-52 30

32 75-77 61-63 4649 4447 53-55 49-52 56-59 32

34 81-84 68-71 54-57 52-55 60-63 57-60 6466 34

36 88-90 75-78 62-65 60-63 6871 6568 71-74 36

38 94-96 82-85 70-73 67-70 76~79 73-76 79-81 38

40 101-103  90-92  79-82 7578 83-86  81-84  86-89 40

42 107-109  97-100 87-90 83-86 91-94 89-92 93-96 42

44 13-116  104-107  95-98  91-93 99-102  97-100 101104 44

46 {20122 Il1-114 103-106  98-10I {07-110  105-108 108111 46

48 126-128 119121  11i=114  106-109 14117 H3-116 li6e-118 48

g-l2l




Table B.4. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score
50 133-135 126—128 119-122 114116 122-125 121-124 I23-—I26 ‘ 50

i

e

52 139-141 133136 IZS—I‘BI 12i-124 130-133  129-132  131-133 52

54 145-148  140-143  136-139 129-132 138140 137-140 138-141 54

R o Sl

56 152154  148-150  144-147 137-139 145-148  145-148  145-148 56

b it}

58 158-160  155-157 I52;I55 WI4:1—‘I47 153-156 Iv5‘3—l56 l53;I56 58

60 160-161 - 152-155 16l 161 160-161 60

62 160161 62
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Table B.5. T-Score Equivalents of Raw Scores: General Health Perceptions
Scale (GHP)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score

16 67 - 16

=

‘22 108115  96~104 67-68 76-83 84-91 95—1 02 72-80 22

e e

24 l24;|3l 113-120 78-85 9i-98 100-108 111118 89-97 24
” - .‘,v< ‘ i 7 ~% %

)

h e I e S i i &
28 155162  146~153  113-i20 - 123-129 133141 143-150  [23-131} 28

30 162-169  130-138  138-145 150-157  159-166  140-148 30
4 o s e s i
e
158165

195-202

o ey

219-226

235-242

e

- o 2 - : :
40 250257 244-251 217-225 216-223 0 233-240. 240-247 226-233 40

HS i - B
266-273 243-250

T

(44 | 282-289%  277-284 247-254 266-273  272-279 = 260-268 44

iy

s

t k el = el = i
46 298-305  293-300 269-277 263-270 282-290  288-295 277—285 46

3 I4—32 | 278-285 299-306  304-311  294-302

i

50 330-337 326-333 304311  294-30I 316-323  320-327 311-319 50

iy
v

52 345-352  342-349 321-329 310-3lé 332—339 336-343  328-336 52

54 ’ 361-368 359-366 339-346 325-332 349-356  352-359  345-353 54




Table B.5. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 __Overall Female  Male Score

S

AR SR R

¢ - b = : 22
56 377-38 375-382 356-364 341-347 365-37 368-375
s : e sk 5 o i e Somme

=

1380-38

| 415 391-398  372-379
e & ; i A R
408416 415-422 41442

64 425-433 403410 432-434 432434 ‘43I—434 ‘ 64
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Tahle B.6&. T-Score Equivalents of Raw Scores: Emotional

Weli-Being Scale (EWB)
T Age-Based Sample _Age-Stratified Sample T
deare 18-24 25-44 45-64 265 Overall Female Male  Score
7 22-24 7

9 31-35 9

I 42-47 I

(b 66-71 22-27 15

|9 430 22-25 24-30 89-94 4247 3642 48-53 19

101-106
13118
(25-130

101-106

148--153 114-120

109114  104-109

il job 111 103-109  112-118 160165 122-128  117-123  127-133 31

126-133  172-177 135-141  130-136  140-146

(42 138 131-137  14]-147  184-188 149-154  144-150  154-159

37 (46 151 55162  195-200 162168 I57-163 167-173 37
64-170 174~
175-181  171-177  180-186

2-i88  I78-183 187-192

19 165 159165  170-176
eIl 166172 1TreiB4 3 :
172 (78 173179 185-191 189194  184-190  193-199
(985185 ° [60-186 192+198 225230 | 195201 19i-197 200-206
e 192 187193 199-206  231-236 202-208 198203 207212 43
_ 193=198  194-200 207-213 237241 209204 204210 213-219 4
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Table B.6. (Continued)

T __Age-Based Sample Age-Stratified Sample T
Score 18-24 2544 45-64 >65 Overall Female Male Score

At

248-253 222-228  218-224 - 227-232 46
dik

46 206-212 208214 221-228

48 220-225 222-228 236-242  260-265 ‘235—241 ‘2371—2377 4240—245 ‘ 48

50 233-239 236242 251-257  272-277 249-254 245250 253-259 50
e 2

52 247-252  250-256  265-272  284-288 262-268  258-264  266-272 52

54 260-266 264-270 280-286  295-300 276-281  272-277  280-285 54
-l iy

56 | 274-279  278-285  294-301  307-312 289-295  285-291  293-298 56

58 287-293  293-299  309-315 319-324 302-308  298-304 30€—3I2 58

i

g

60 300-306 307-313  324-330 331-336 316-321  312-318 319-325 60

o

325-331  333-338 62

62 314-320  321-327 338-345  342-347 V329—335

64 327-333  335-341  353-359  354-359 342-348  339-344  346-351 64
- -

66 ’ 341-347  349-355 ‘ 356-361  352-358  359-361 66

68 354-360 68
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Table B.7. T-Score Equivalents of Raw Scores: Role Limitations due to
Emotional Problems Scale (RLE)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall Female Male Score

17 ‘ 72-73 17

B

25 91-94  75-78

27 98-101 83-86 98-100 . 80-83 98-101 93-96 104-106 27

- T

" - o o -
29 105-108 91-94 105-108 88-91 105-108  100-103  1i-113 29

o

30 =114 99-101  12-115  96-99 S l2-115  108-110  117-120 31

33 119-121  106~-109  119-122 ' 104-107 119-122  115-118  124-126 33

R - RratieB = Wi .
35 126-128  114-117  126-129 112-115 126-129  122-125

131-133 35

37 133-135 I‘22—|25 133-136 120-123 133-136  129-132  [37-140 37

i W - i el i -
39 140-142  130-133  140-143  129-i32 140-143  137-139  144-146 39

144-147  151-153

%

4 s R i - iR = .
43 153-156  146~149  154-157  145-148 154-157 15i—-154  157~160 43

45 160-163  154-157 I62—I64 l'53——l‘56 i61-164 158-161  164-166 45

47 167-170  162-165 169171  161-164 168-171  166-168 171-173 47

A

S o i
49 174-176  169-172 176-178 169

i

173 175-178  173-175  177-180 49

51 i8|—|83 I77-—VIU80 !83;I85 178181 182185 180183 184186 51

B

53 188-190 185188  190-192 . 186-189 189-192  187-190  191-193 53

55 195 193-195 194-195 4 195 55




Table B.8. T-Score Equivalents of Raw Scores: Social Functioning Scale (SF)
T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall Female  Male Score
7 27 7

D
- 48-50 27 5154 36-39 3841 343 15

g

54-57 32-35 31-34 58-60 4446 45-48 ‘ 42-44 17

i

61-63 40-43 39-42 64-67 51-53 53—55 49-52 19

68-70 47-50 47-50 71-73 | 58-61 60-62 | 56-59 il

94-96 78-81 79-81 97-99 87-90 88-91 86-89 29

101-103 8689 8689 104-106 94-97 9598 93-96 31

e

107-110 94-97 94-97 110-112 101-104  102-105 I0I—I03A V 33

R R

(14116 10I-104 102-105 117119 109-111 109-112 108111 35

120123 109-112  1[10-113 123-125 116119 116-119 115-118 37

g

|‘27—I3O 117-120 18-121  130-132 123-126  124-126  123-125 39

134-136  125-127 ‘ 136-139 130133 131-133 130133 41

141-143  132-135  134-137  143-145 138-140  138-140  138-140 43

147-150  140-143 141144 149152 145-148  145-147  145-148 45

Continued on next page.
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Table B.8. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score

47 154-15 148150  149-152  156-158 152~-155 - 152-154  152-155 47

5 5

49 161-163  IS5-158  I57-160  162-165

159-162 15§—I62 ’ 160-162 49

s

51 167-170  163~166  165-168 169171 167-169  166-169  167-170 51

53 174-176  171-174  173-176 175178 174-176 173176  175-177 53

o

55 181183 178181 181-184  182-184 I81-184  180-183 182185 55

57 187-188 186188 188 187-188 57




Table B.9. T-Score Equivalents of Raw Scores: Energy/Fatigue Scale (EF)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 =65 Overall Female Male Score
25 ‘ 5-6 5— IVO‘ 25

27 ‘ 4 ] 3-—(I 9 14-21 5-8 13-20 12-18 6~13 1926 27

29 28-35 29-36 18-25 29-36 27-34 22-28 3’5—42’ 29

31 44-50 44-51 3542 46-53 43-50 37-44 50-57 31

33 59-66  59-66  51-59 6269 5966 5360  66-73 33

35 75-82 74-8] 68-75 78-85 75-82 69-75 82-89 35

‘ 37 - 90-97 7 9}96 85-92 94-101 91-97 84-91 98105 37

10511

110-118

106-113

e

39 106113

102-109
i

‘fl : 121-128  120-126. 118-i26 127-134 122-129  115-122  130-137 41

S

43 137-144  135-141  135-142  143-150 l3é;l45 131-138 I45—I52 43

i

45‘ I53-159  150-156  152-[59  159-166 I154-161  147-154  161-168 45

47 168175  165-172  168-176  175-183 169176 162169 177184 47

49 184-190 - 180187  i85-193  192-199 185-192  178~-185  193-200 49
v . ; — "

51 I\9;—2f)6 195-202  202-209 208-215 201208 194200 209-216 51

224-231 217-224 209-216  225-231 53
i ’

M

53 215222  210-217 219-226
o

‘55 230-237  225-232  235-243  240-248 233-240  225-232 240-247 55

57 246-253 240247 252-260 257-264 2{8—255 ‘ 241-247  256-263 57

g

59 261268 255-262  269-276  273-280 264-271  256-263  272-279 59

6l 277284  271-277 286-293  289-296 280287 272-279  288-295 6l

63 293-299 286-292  302-310 305-312 296-303  288-294  304-311 63

65 308—3!5 301-307 319-327 322-329 3#2—3!9 303-310 320-326 65

Continued on next page.
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Table B.9. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-464 >65 Overall Female Male . Score

i
316-322 335-342

RE

327-334

331-337 343-350  334-34|
e . sy

o 9

s

346-352

i




Table B.10. T-Score Equivaients of Raw Scores:
Physical Health Composite (PHC)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall Female Male Score

48 39

Continued on next page.
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Table B.10. (Continued)

T Age-Baéed Sample |

Age-Stratified Sample

Score 18-24 25-44 45-64

265

Overall

Female

Male




Table B.11. T-Score Equivalents of Raw Scores:
Mental Health Composite (MHC)

Age-Based Sample

Age-Stratified Sample T

18-24 25-44 45-64 >65 0

verall Female Male Score

i
i

42

Continued on next page.
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Table B.11. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 " Overall -Female Male Score

= - =
S . . o v 3 - . .




Table B.12. T-Score Equivalents of Raw Scores:
Global Health Composite (GHC)

T Age-Baséd Sample _Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score

Ao

wﬁ@g‘g‘w fﬁ%ﬁ%@“
%';’\”‘:’\b -

SR S

46-47  45-46

" —
.

39 57 57 s 57 57 57 57 39

Continued on next page.
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Table B.12. (Continued)

T Age-Based Sample

Score 18-24 25-44

45-64

=65

Age-Stratified Sample

Overall

Female

Male




Appendix C
T Scores Obtained by Cumulative
Percentages of the Normative Samples

|
Table C.1. T Scores Obtained by Cumulative Percentages of the
Normative Samples: Physical Functioning Scale (PF)
T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 =65 Overall Female Male Score
| 0.5 <0.1 <0.1 <0.1 <00 <001
) 85
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Table C.l1. (Continued)
T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44  45-64 265 Overall Female Male -Score
27 55 4.0 1.5 5.2 4.7 57 27

b
0

64.3

o

99.9




Table C.2. T Scores Obtained by Cumulative Percentages of the
Normative Samples: Role Limitations due to Physical Health

Problems Scale (RLP)
T Age-Based Sampie Age-Stratified Sample T
Score 18-24  25-44  45-¢4 =65 Overall  Female Male Score
<2l 3.5 <Q.1 <0.1 <0.1 <0.! <0.1 2]

-

47 20.0 23.0 240 345 » 202 : 20;0 7 204 47

o
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Table C.3. T Scores Obtained by Cumulative Percentages of the
Normative Samples: Pain Scale (PA) :
T Age-Based Sample Age-Stratified Sample T
Score 18-24 2544 45-64 =65 Overall Female Male Score
05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <12

340 £20 390 450 336 349 322




Table C.3. (Continued)
T Age-Based Sample Age-Stratified Sample T
Score 18-24  25-44  45-64 >65 Overall  Female Male Score

7

89




Table C.4. T Scores Obtained by Cumulative Percentages of the
Normative Samples: General Health Perceptions Scale (GHP) '

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall  Female Male Score
<I7 <0.1 <0. <0.1 <0.1 <0.1 <0.1- <0.1 <17

33 70 70 80 45 78 82 8.6 33

o
S

31.0

40

G




Table C.4. (Continued)
T Age-Based Sample ‘Age-Stratified Sample T
Score 18-24  25-44  45-64 265 Overall Female Male Score
57 74.5 74.0 735 76.5 744 733 755 57

99.9
W

V»«W

el

856

=

9

o

91




Table C.5. T Scores Obtained by Cumulative Percentages of the
Normative Samples: Emotional Well-Being Scale (EWB)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score
<lé <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <lé6 ’

8 <0.1 <0.1 <0.1 <01 04 <0.1 0.8 I8

480 48 443 433 50

52 56.5 53.5 475 51.0 516 50.6 ’ 48.6 52

54 62.0 60.0 58.0 60.5 62.4 60.8 60.8 54

92




Table C.5. (Continued)
T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall  Female Male Score
‘ B « ‘ -
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Table C.6. T Scores Obtained by Cumulative Percentages of the

Normative Samples: Role Limitations due to Emotional
‘Problems Scale (RLE)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall  Female Male Score -
<I8 <0.1 <0.1 <0.1 <0.! <0.1 <0.1 5.7 <I8

24 155 50

25 190 224 5.5 52

54 225 240 999 225 999 24 99.9 54




-~ -

Table C.7. T Sco;és Obtained by Cumulative Percentages of the

Normative Samples: Social Functioning Scale (SF)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 2544 45-64 =65 Overall  Female Male Score
7 <Q. | ‘<O. ! <0.1 <0.1 <0.1 <0.} <0.1 7

Continued on next page.
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Table C.7.

(Continued)

Age-Based Sample

18-24

25-44 45-64

Age-Stratified Sample

Overall  Female Male

T
Score

415

R

335 300

298 29.8




Table C.8.

T Scores Obtained by Cumulative Percentages of the
Normative Samples: Energy/Fatigue Scale (EF)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall  Female Male -Score
25 <0.1 0.5 <0.1 <0.1 <0.1 <0.1 1.2 25

940 953 93 63

Continued on next page.
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Table C.8.

(Continued)

T
Score

Age-Based Sample

18-24

25-44 45-64

Age-Stratified Sample

Overall Female Male

97.6 98.4 96.7

99.9 99 999

apgue

T
Score

65




Table C.9. T Scores Obtained by Cumulative Percentages of the
Normative Samples: Physical Health Composite (PHC)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall Female Male Score
<7 <0.] <0.1 <0.1 <0.1 <0.1 <0.i <0.1 <7

Continued on next page.
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Table C.9. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 >65 Overall Female Male Score
47 25.0 25 5 29.0 35.5 29.0 28.6 28.6 47

49 35.5 325 34.0 365 36.2 36.5 33.’| 49

5 39.0 415 20 450 ) 404 51

53 53.0 51.0 47.0 50.5 54.2 494 51.0 53

55 64.0 66.5 63.5 63.0 67.0 584 ‘ 63.? ‘55

57 795 790 78.0 747 57

59 99.9 93.5 88.5 81.5 914 88.2 894 59

6l 99.9 -99.9 99.9 87.0 999 949 99.9 6l

63 999

99.9 99.9 99.9 63

265 99.9 99.9 99.9 99.9 99.9 99.9 99.9 265




Table C.10. T Scores Obtained by Cumuiative Percentages of the
Normative Samples: Mental Health Composite (MHC)

T ~ Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44  45-44 265 Overall Female Male Score
<l2 <0.1 - <0 <0.1 <0.1 <0.1 <0.1 <0.1 <I2

Continued on next page.




102

Table C.10. (Continued)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall Female Male Score

95.0 95.5

i
e

ﬁh

i

99.5

268 99.9 99.9 9§.9 99.9 99.9 99.9 99.9 >68




Table C.11. T Scores Obtained by Cumulative Percentages of the
Normative Samples: Global Health Composite (GHC)

T Age-Based Sample Age-Stratified Sample T
Score 18-24 25-44 45-64 265 Overall  Female Male Score
<10 7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <i0 )

48 365 - 355 375 344 361 . 37 48

Continued on next page.
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Table C.11. (Continued)

T Age-Based Sample

Score 18-24 25-44 45-64

265

Age-Stratified Sample

Overall Female Male

T
Score




Appendix D

Discrepancy Score Tables

Table D.I. Cumulative Percentages of the Normative Samples Obtaining
PHC>MHC T-Score Discrepancies

Amount of Age-Based Sample Age-Stratified Sample
Discrepancy 18-24 25-44 45-64 265 Overall  Female Male
228 0.5 0.0 1.0 0.5 0.4 0.8 0.0

Median

Note. PHC~-MHC discrepancies >10 were obtained by 15% or less of individuals within each normative group.
PHC-MHC discrepancies >6 are statistically significant at p < .10.This table does not include negative PHC-MHC
discrepancies. Mean difference scores, standard deviations, and medians are based on the entire distribution.

2This row provides the percentage of individuals in each normative group for whom PHC-MHC composite score
discrepancies were equal to zero or <|.

1
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Table D.2. Cumulative Percentages of the Normative Samples Obtaining
MHC>PHC T-Score Discrepancies
Amount of Age-Based Sample Age-Stratified Sample
Discrepancy 18-24 25-44  45-64 265 Overall Female Male
26 0.5 0.0 0.0 0.0 0.2 0.0 0.4
2 Lt s L . 04 04
214 0.8
o L 08
n 08
2l g
20 20
1 Ve sl
I8 30 20
17 e ou
16 5.1 24
15 e s
14 78 4.9
12 85 85 60 50 86 106 69
i Ciame 0 oz e
10 9.5 {4.5 10.6
9 cEs 176 114
] (4.5 20.8 14.3
7 s 255 178
6 23.0 2738 204
5 M5 302 245
1 325 353 306
3 385 416 354
2 44.5 45.9 43.3
| 490 450 55 470 520 502 469
0 7.0 75 6.0 6.0 5.8 55 6.2
Mean 02 02 00 -0l 04 00 02
o G e ]
Madian 0.0 0.0 1.0 0.0 10 1.0 00
Note MHC -PHC discrepancies >10 were obtained by 15% or less of individuals within each normative group.
MHC PHC discrepancies >6 are statistically significant at p < .10.This table does not include negative MHC-PHC
sl repancies. Mean difference scores, standard deviations, and medians are based on the entire distribution.
+ his row provides the percentage of individuals in each normative group for whom MHC-PHC composite score
dacrepancias were equal to zero or <I.
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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




Appendix F

RAND-36 HSI Items and Response Options by
Composite and Scale

1

Physical Health Composite

Physical Functioning Scale

The following items-are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?

Response Options: 1 = Yes, limited a lot
2 = Yes, limited a lictle
3 = No, not limited at all

3. Vigorous activities, such as running, lifting heavy objects, participating in
strenuous sports

4. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling,
or playing golf

. Lifting or carrying groceries

. Climbing several flights of stairs

. Climbing one flight of stairs

. Bending, kneeling, or stooping
9. Walking more than a mile

10. Walking several blocks

11. Walking one block

12. Bathing or dressing yourself.

o0 N O\ W\

Role Limitations due to Physical
Health Problems Scale

Durihg the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of your physical health?

Response Options: 1 = Yes
2=No

13. Cut down the amount of time you spent on work or other activities

14. Accomplished less than you would like

15. Were limited in the kind of work or other activities

16. Had difficulty performing the work or other activities (for example,
it took extra effort) :

15
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Pain Scale

21. How much bodily pain have you had during the past 4 weeks?

Response Options: 1 = None

2 = Very mild
3 = Mild

4 = Moderate
5 = Severe

6 = Very severe

22. During the past 4 weeks, how much did pain interfere with your normal work

(including both work outside the home and housework)?

Response Options: 1 = Not at all
2 = A little bit

3 = Moderately

4 = Quite a bit
5 = Extremely

General Health Perceptions Scale

1. In general, would you say your health is:

Response Options: 1 = Excellent

2 = Very good
3 = Good

4 = Fair

5 = Poor

How true or false is each of the following statements for you?

Response Options: 1 = Definitely true
2 = Mostly true
3 = Don't know
4 = Mostly false
5 = Definitely false

33. I seem to get sick a little easier than other people.
34. I am as healthy as anybody I know.

35. I expect my health to get worse.

36. My health is excellent.




Mental Health Composite

Emotional Well-Being Scale

The following questions are about how you feel and how things have been with you during
the past 4 weeks. For each question, please give the one answer that comes closest to the
way you have been feeling.

How much time during the past 4 weeks:

Response Options: 1 = All of the time
2 = Most of the time
3 = A good bit of the time
4 = Some of the time
5 = A little of the time
6 = None of the time

24. Have you been a very nervous person?

25. Have you felt so down in the dumps that nothing could cheer you up?
26. Have you felt calm and peaceful?

28. Have you felt downhearted or blue?

30. Have you been a happy person?

Role Limitations due to Emotional Problems Scale

‘During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of any emotional problems (such as feeling
depressed or anxious)?

Response Options: 1= Yes
2 =No

17. Cut down the amount of time you spent on work or other activities
18. Accomplished less than you would like
19. Didn't do work or other activities as carefully as usual
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Social Functioning Scale

20. During the past 4 weeks, to what extent has your physical health or emotional
problems interfered with your normal social activities with family, friends,
neighbors, or groups?

Response Options: 1 = Not at all
2 = Slightly
3 = Moderately
4 = Quite a bit
5 = Extremely

32. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting with
friends, relatives, etc.)?

Response Options: 1 = All of the time
2 = Most of the time
3 = Some of the time

4 = A little of the time -
5 = None of the time

Energy/Fatigue Scale

The following questions are about how you feel and how things have been with you during
the past 4 weeks. For each question, please give the one answer that comes closest to the
way you have been feeling.

How much time during the past 4 weeks:

Response Options: 1 = All of the time
2 = Most of the time
3 = A good bit of the time
4 = Some of the time
5 = A little of the time
6 = None of the time

23. Did you feel full of pep?

27. Did you have a lot of energy?
29. Did you feel worn our?

31. Did you feel tired?




Appendix G

RAND-12 HSI Items and Response

Options by Composi

te

Physical Health Composite

1. In general, would you say your health is:

Response Options: 1 = Excellent

2 = Very good
3 = Good

4 = Fair

5 = Poor

The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?

Response Options: 1 = Yes, limited a lot
2 = Yes, limited a little
3 = No, not limited at all

2. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling,
~ or playing golf
3. Climbing several flights of stairs

During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of your physical health?

Response Options: 1 = Yes
2 =No

4. Accomplished less than you would like
5. Were limited in the kind of work or other activities

8. During the past 4 weeks, how much did pain interfere with your normal work
(including both work outside the home and housework)?

Response Options: 1 = Not at all
2 = A little bit
3 = Moderately
4 = Quite a bit
5 = Extremely

h
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Mental Health Composite

During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of any emotional problems (such as feeling
depressed or anxious)?

Response Options: 1 = Yes
2 =No

6. Accomplished less than you would like
7. Didn’t do work or other activities as carefully as usual

The following questions are about how you feel and how things have been with you during
the past 4 weeks. For each question, please give the one answer that comes closest to the
way you have been feeling.

How much time during the past 4 weeks:

Response Options: 1 = All of the time
2 = Most of the time
3 = A good bit of the time
4 = Some of the time
5 = A little of the time
6 = None of the time

9. Have you felt calm and peaceful?
10. Did you have a lot of energy?
11. Have you felt downhearted or blue?

12. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting with
friends, relatives, etc.)?

Response Options: 1 = All of the time
2 = Most of the time
3 = Some of the time
4 = A little of the time
5 = None of the time
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