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Preface

This third edition of the User’s Manual for the
SF-36v2 Health Survey (User’s Manual) is an update
to the second edition of the manual (Ware et al., 2007)
and serves three main purposes. First, it chronicles the
history and development of the SF-36® Health Survey,
the first of the Short Form instruments. Second, it docu-
ments the survey improvements that led to the develop-
ment of the SF-36v2°®. These include improvements in
item wording, instructions, and response categories, as
well as improvements in the format recommended by
the developers for both the standard (4-week recall)
and acute (1-week recall) SF-36v2 forms. Third, this
manual documents the QualityMetric 2009 Norming
Study project, which led to the development of the most
current general population, age, and gender norms and
disease-specific benchmark data available for the SF-
36v2.

Along with documenting the norming project, this
manual also presents the results of several analyses that
employ the 2009 data and provide further evidence of the
SF-36v2’s reliability and validity. Moreover, the results
of several analyses using both the 2009 and the 1998
normative data are presented here. These studies were
conducted to determine the degree to which findings
derived from the 2009 norms are comparable to those
obtained from the 1998 norms.

As in the second edition, this third edition of the
User’s Manual provides extensive information about
how to interpret SF-36v2 results for both individual
respondents and groups of respondents. Also provided
are detailed guidelines for evaluating the quality of
individual respondent and group-level data, general
strategies for interpreting SF-36v2 results, and data for
conducting content- and criterion-based interpretations
of those results based on the findings from the 2009
norming study. Case studies demonstrating the appli-
cation of the recommended interpretive guidelines for
group and individual respondent data are also included

in this edition of the SF-36v2 manual. Moreover, easy-
to-use look-up tables are provided for determining
the minimum sample sizes required to detect various
levels of difference in SF-36v2 health domain scale
and component summary measure scores. These tables
can assist researchers in developing methodologically
sound designs for research involving the use of the
SF-36v2. Finally, features of each member of the adult
Short Form family of instruments— the SF-36v2, SF-
12v2®, SF-8™, and DYNHA® SF-36 Health Surveys
are compared and contrasted to assist Short Form users
in determining which of these instruments will best
meet their clinical and/or research needs.

As with the second edition of the User’s Manual,
the content is organized and presented in a manner that
facilitates its use for both research and clinical purposes.
The information that is most useful for those who want
to quickly begin using the survey is presented at the
beginning of the manual. This includes information that
will help users properly select, administer, score, and
interpret the SF-36v2 forms. Furthermore, information
regarding the survey’s development, norms, and psy-
chometric properties is presented in the second half of
the manual. However, regardless of their interests and
intended uses of the instrument, all users of the SF-36v2
should familiarize themselves with all the information
presented in this manual.

It is important for the reader to note that since the
publication of the second edition of this manual in 2007,
QualityMetric introduced three changes in terminol-
ogy that it had been using in its commercial and peer-
reviewed publications for more than a decade. First, what
were previously called “norm-based scores” are now
referred to as “T scores.” Also, the set of procedures
used to maximize the amount of useable Short Form
data, previously referred to as “Missing Data Estima-
tion (MDE),” is now called “Missing Score Estimation
(MSE).” Finally, the “Reported Health Transition (HT)”
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item that is part of the SF-36v2 survey is now referred
to as the “Self-Evaluated Transition (SET)” item. The
reason for these changes is to more precisely describe
what each term represents and thus minimize miscon-
ceptions about what the term means among users of the
Short Form surveys and other consumers of information
derived from the Short Form surveys. Although the ter-
minology has changed, what each term represents and
how it’s used remains unchanged.

Note that additional information about the history
and development of the SF-36v2 can be found elsewhere
(Turner-Bowker, DeRosa, & Ware, 2007; Ware, 2000;
Ware & Kosinski, 2001b; Ware et al., 2007; Ware, Ko-
sinski, & Keller, 1994; Ware, Snow, Kosinski, & Gandek,

1993). For example, a comprehensive overview of the
survey can be found in Ware’s (2004) “The SF-36 Health
Survey: An Update,” a chapter in The Use of Psycho-
logical Testing for Treatment Planning and Outcomes
Assessment, Volume 3: Adult Assessment Instruments,
Third Edition (Maruish, 2004c).

New sources of information about the development
and empirical testing of the SF-36v2 are available or
forthcoming from QualityMetric Incorporated, as well
as from other researchers. Interested readers are encour-
aged to go to QualityMetric’s website at http://www.
qualitymetric.com or to the website for users of the Short
Form family of instruments at http://www.sf-36.org for
more information.
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Introduction

The SF-36v2® Health Survey (SF-36v2) is a mul-
tipurpose, short-form health survey with 36 questions
that yields an eight-scale profile of functional health
and well-being, as well as two psychometrically based
physical and mental health summary measures and a
preference-based health utility index. Like its prede-
cessor, the SF-36® Health Survey (SF-36; Ware, Snow,
Kosinski, & Gandek, 1993), the SF-36v2 is a generic
measure of health status, as opposed to one that targets
a specific age, disease, or treatment group. It has proven
useful for conducting surveys of general and specific
populations, comparing the relative burden of diseases,
and differentiating the health benefits produced by a
wide range of treatments.

The main purpose of this chapter is to provide
a summary of the circumstances and events that led
to the development of the SF-36v2. The evolution of
this instrument is presented through a brief review of
the major health status studies that employed the SF-
36v2’s predecessors and subsequently resulted in the
improvements embodied by this survey. This chapter
also describes the developments in assessment technol-
ogy (e.g., item response theory, computerized adaptive
testing, and QualityMetric Incorporated’s item banks)
that have allowed for better empirical demonstrations
of survey improvements. Finally, this chapter presents a
new conceptual framework for health status assessment
that utilizes disease-specific surveys that have been
standardized across measures in both content and scor-
ing and enables comparisons with the specific impact
of other diseases.

Context for Health Status Assessment
During the 1980s, one of the more important devel-

opments in the healthcare field was the recognition of
the centrality of the patient’s point of view in monitoring

the quality of medical care outcomes (Geigle & Jones,
1990). A medical outcome has come to mean the extent
to which a change in a patient’s behavioral functioning
or well-being meets the patient’s needs or expectations.
This sentiment was well-expressed in medical literature
during the 20th century (Codman, 1991; Lembcke, 1952,
as cited in Silver, 1990). To wit, 60 years ago, Lembcke
(1952) wrote:

The best measure of quality is not how well or
how frequently a medical service is given, but how
closely the result approaches the fundamental objec-
tives of prolonging life, relieving distress, restoring
function and preventing disability.

These historical objectives were echoed in the
1980s by those arguing that the goal of medical care
for most patients is the achievement of a more effective
life (McDermott, 1981) and the preservation of function
and well-being (American College of Physicians, 1988;
Cluff, 1981; Ellwood, 1988; Schroeder, 1987; Tarlov,
1983). While the patient is the best source of information
regarding the attainment of these goals, patients’ experi-
ences of their diseases and treatments were not routinely
collected in clinical research or medical practice during
this era. Because this sort of information was typically
not a part of the medical record, it was unavailable for
routine analysis.

In the 1990s, clinical investigators evaluating new
treatments and technologies, as well as physicians and
other providers trying to achieve the best possible patient
outcomes, began to utilize information about functional
status, well-being, and other important health outcomes.
Policy analysts also began to use this information to
compare the costs and benefits of competing methods
of organizing and financing healthcare services, as did
healthcare organization managers seeking to produce the
best value for each healthcare dollar. Today, the primary
source of new information regarding general health
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outcomes is rapidly becoming the standardized patient
surveys that have been effectively serving researchers
for the past several decades.

Several advances in the methods for assessing pa-
tient perspectives about functional status, well-being,
and other important healthcare outcomes occurred
during the 1980s and 1990s. These advances have been
the subjects of numerous conferences (Department of
Health and Human Services, Agency for Health Care
Policy and Research, 1999; Katz, 1987; Lohr, 1989,
1992; Lohr & Ware, 1987; Patrick & Chiang, 2000;
Reeve, 2004; Wenger, Mattson, Furberg, & Elinson,
1984). To illustrate, some of the more significant of
these advances include: (a) improved understanding of
the major dimensions of health and of the validity of
specific measurement scales in relation to those dimen-
sions (Hays & Stewart, 1990; Liang, 1986; Ware, Brook,
Davies, & Lohr, 1981), (b) demonstration of the use-
fulness of standardized health surveys in clinical trials
(Bombardier et al., 1986; Croog et al., 1986; Fowler et
al., 1988), (c) evaluations of health policy (Brook et al.,
1983; Ware et al., 1986; Ware, Bayliss, et al., 1996), and
(d) development of general population health surveys
(Bergner, Bobbitt, Carter, & Gilson, 1981; McHorney,
Kosinski, & Ware, 1994; Stewart, Hays, & Ware, 1988;
Stewart et al., 1989; Ware et al., 1986).

Subsequently, these advances facilitated: (a) the use
of self-assessed well-being in medical practice (Nelson
& Berwick, 1987), (b) the formation of professional
societies such as the International Society for Pharmaco-
economics and Outcomes Research (ISPOR) and the
International Society for Quality of Life Research
(ISOQOL), (¢) the introduction of item response theory
(IRT) to the field of health status measurement (Avlund,
Kreiner, & Schultz-Larsen, 1993; Bech et al., 1981;
Granger, Hamilton, Linacre, Heinemann, & Wright,
1993; McHorney, Haley, & Ware, 1997), and (d) the
introduction of computerized adaptive testing (Bjorner
& Ware, 1998; Revicki & Cella, 1997; Ware, Bjorner,
et al., 2000; Ware et al., 2003).

Improvement of Health Status Surveys

The use of standardized surveys to assess func-
tional status and well-being can be traced back over
300 years. Methodological interest, however, has been
greatest during the last half of the 20th century (Katz,
Ford, Moskowitz, Jackson, & Jaffe, 1963). As such,
most health measures used prior to the 1970s were not
based upon methods of scale construction, even though
these psychometric techniques had been available for
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most of the past century (Guttman, 1944; Likert, 1932;
Thurstone & Chave, 1929). However, in the last 50
years, increasing interest in such methods has resulted
in the construction of numerous psychometrically sound
health status scales (Berki & Ashcraft, 1979; DiCocco
& Apple, 1958; Dupuy, 1984; Ware, 1976a; Williams &
Lindem, 1976).

Both the techniques for constructing health mea-
sures and the content of the measures have changed over
time. For example, health measures previously limited
their focus to the presence or absence of negative health
status, functional limitations, disease symptoms, and
acute and chronic problems. Today, some health measures
still exclusively focus on such negative content (Kaplan,
1989). During the last half of the 20th century, however,
the content of most published measures of functioning
and well-being has undergone well-documented changes
(Maruish, 2004a, 2004b, 2004c; McDowell & Newell,
1987; McHorney, 1997; Stewart & Ware, 1992; Ware,
1987, 1995; Ware, Davies-Avery, & Brook, 1978; Ware,
Johnston, Davies-Avery, & Brook, 1979).

In recent years, more sophisticated psychometric
methods, specifically IRT methodology (Fischer & Mo-
lenaar, 1995; van der Linden & Hambleton, 1997) and
structural equation models for categorical data (Muthen,
1984), have been applied in the analyses of health status
surveys (e.g., Bjorner, Kosinski, & Ware, 2003a; Bjorner,
Kosinski, & Ware, 2003b; Bjorner, Kosinski, & Ware,
2003c; Haley, McHorney, & Ware, 1994; McHorney &
Cohen, 2000; Orlando, Sherbourne, & Thissen, 2000).
These techniques have been and can be used to obtain a
more realistic assessment of measurement precision, to
achieve better analyses of dimensionality (Bjorner et al.,
2003a; Bjorner & Ware, 1998), and to evaluate differential
item functioning (i.e., whether the survey performs in the
same way with different subgroups; see Bjorner, Kreiner,
Ware, Damsgaard, & Bech, 1998; Groenvold, Bjorner,
Klee, & Kreiner, 1995; Raczek et al., 1998). Moreover,
IRT provides a rationale for selecting the most informa-
tive items for a particular person or group (Ware et al.,
2003; Ware, Bjorner, & Kosinski, 2000) and is utilized
in computerized adaptive testing (CAT; van der Linden
& Glas, 2000; Wainer et al., 2000). Both IRT and CAT
are further discussed in later sections of this chapter.

The Evolution of Short Form Health
Status Surveys

The Health Insurance Experiment (HIE)

One of the first extensive applications of psycho-
metric theory and methods to the development and
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refinement of health status surveys took place during the
Health Insurance Experiment (HIE; Brook et al., 1983;
Newhouse et al., 1993; Valdez et al., 1989; Ware et al.,
1986). The HIE scales were constructed to measure a
broad array of functional status and well-being concepts
for group-level longitudinal analyses of data from chil-
dren and non-aged adults. Data collection for the HIE
took place between 1974 and 1981, and the work was
summarized and published in an eight-volume set of
RAND Corporation technical reports (Eisen, Donald,
Ware, & Brook, 1980) and in Medical Care (Brook,
Ware, Davies-Avery, et al., 1979). Results of the HIE
clearly demonstrated the potential reliability and valid-
ity of scales constructed from self-administered surveys
and the ability of such scales to yield high quality data
for assessing changes in health status in the general
population. Results also demonstrated that, with vigor-
ous follow-up, the use of such measures could yield
high completion rates. However, the HIE left two basic
questions unanswered: (a) Can methods of data collec-
tion and scale construction such as those used in the HIE
work with individuals who are older and those who have
more health problems, and (b) can more efficient scales
be constructed? Answering these questions became the
challenge for the Medical Outcomes Study.

The Medical Outcomes Study (MOS)

The Medical Outcomes Study (MOS; see Stewart
& Ware, 1992; Tarlov et al., 1989; Ware et al., 1996)
was a 4-year longitudinal, observational study of the
variations in practice styles and of the health outcomes
for chronically ill patients. The MOS began at the Uni-
versity of Chicago in 1981 and was continued at the
RAND Corporation and Tufts-New England Medical
Center, with institutional collaborators from the Uni-
versity of Washington and Dartmouth Medical School.
Over 23,000 patients from the practices of 362 medi-
cal clinicians and 161 mental health care providers in
Boston, Chicago, and Los Angeles participated in the
study. The MOS provided the opportunity for a large-
scale test of the feasibility of self-administered patient
questionnaires and generic health scales for those with
chronic conditions, including elderly individuals. Pilot
studies began in the early 1980s, with data collection
taking place between 1986 and 1990 and data analyses
occurring through the early 1990s.

The surveys of both the HIE and the MOS were
based on a multidimensional model of health; however,
the MOS surveys were more comprehensive, assessing
a total of 40 health concepts. Significantly, the study’s
standardized questionnaires included the items that were
subsequently selected and adapted by the principal inves-

tigator of the MOS when developing the SF-36. While
the SF-36 represents eight of the most important health
concepts included in the MOS and other widely used
health surveys, the MOS surveys included questions
measuring additional health concepts, including cogni-
tive functioning, sleep, health distress, social support,
family and marital functioning, sexual functioning, and
physical and psychophysiologic symptoms.

The International Quality of Life Assessment
(IQOLA) Project

In 1991, The Health Institute at Tufts-New England
Medical Center began an organized effort to expand
worldwide the use of health status instruments. The
goal of this undertaking, referred to as the International
Quality of Life Assessment (IQOLA) Project, was to
develop validated translations of a single health status
questionnaire that could then be used in multinational
clinical studies and other international studies of health.
The SF-36 was selected as the measure to be translated
and used in the IQOLA Project for several reasons. For
example, it is a brief, comprehensive measure of ge-
neric health status that can be easily supplemented with
other generic or disease-specific measures. In addition,
research on preliminary translations suggested that it
could be successfully translated into several languages.

During its first year, five countries (France, Ger-
many, Italy, Sweden, and the Netherlands) participated
in the IQOLA Project. Additional researchers from other
countries joined the project in 1992 and 1993, resulting
in 14 countries being represented. Interest in develop-
ing translations of the SF-36 continued such that it was
translated for use in more than 70 countries by 2006.
The development and validation of these translated ver-
sions contributed to improvements in item wording and
response categories, thereby leading to the development
of the SF-36v2. The methods and results from the SF-36
translation and adaptation studies that were conducted
for the IQOLA Project are described in a series of articles
published in a special issue of the Journal of Clinical
Epidemiology (Gandek & Ware, 1998b). Visit http://
www.iqola.org for further information about the IQOLA
Project and its translation methodology.

The Medicare Health Outcomes Study (HOS)

In 1997, the U.S. Congress passed the Balanced
Budget Act (BBA), which, among other provisions,
directed Medicare to begin focusing on the health sta-
tus of its enrollees and to begin gathering data on the
effectiveness of disease management strategies in this
population (Haffer et al., 2003; Stevic, Haffer, Cooper,
Adams, & Michael, 2000). Toward this end, the Centers



for Medicare and Medicaid Services (CMS) worked with
the National Committee for Quality Assurance (NCQA)
to incorporate the Medicare population into the Health-
care Effectiveness Data and Information Set (HEDIS®),
which is widely used to measure the performance of
managed health care plans. The CMS was also interested
in expanding the HEDIS outcome measures to include
more generic outcomes (i.e., outcomes that relate to
patients regardless of their underlying diagnoses).

Partly in response to the findings reported by Ware,
Bayliss, Rogers, Kosinski, and Tarlov (1996), an NCQA
technical expert panel determined that the SF-36 should
be used as the core measure for the Medicare Health
Outcomes Survey (HOS), the annual assessment of the
physical and mental health of Medicare beneficiaries
enrolled in managed care plans (NCQA, 2004). From
1998 to 2004, the HOS’s primary outcomes were the
SF-36 Physical Component Summary (PCS) and Mental
Component Summary (MCS) measures (scored using
1998 U.S. general population norms) and mortality. The
HOS assessment instrument also includes questions to
obtain information regarding limitations in activities of
daily living (ADLSs) and to gather data for use in case-
mix and risk adjustment.

1998 National Survey of Functional Health
Status (NSFHS)

Key to the development of the SF-36v2 was the 1998
National Survey of Functional Health Status (NSFHS),
with U.S. general population norms being derived
from SF-36v2 and SF-36 data gathered during this
study. Panel households were drawn from the sampling
frames maintained by National Family Opinion (NFO)
Research. These households were demographically
balanced according to the U.S. Census Bureau’s four
regions and nine divisions, as well as in correct propor-
tion by state within each of the nine divisions. The NFO
used a two-stage area probability sample design. In the
first stage, quota sampling was used based on age, sex,
and income. The primary sampling units (PSUs) used
were Standard Metropolitan Statistical Areas, or non-
metropolitan counties stratified by region, market size,
age, income, and household size before selection. At
the second stage, the units of selection were households
stratified by age, sex, and race.

The National Research Corporation (NRC) collected
data for 12 weeks between October and December 1998
using a single wave of questionnaires mailed to ran-
domly selected members of the NFO panel. At the end
of the data collection period, the overall response rate
for the survey was 67.8%. A total of 7,069 respondents
completed the standard (4-week recall) form and 7,837
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completed the acute (1-week recall) form, with norms
being separately developed for each form. Sampling
weights were applied to adjust the samples to match
the age, gender, and age-by-gender distribution of the
1998 census. To maximize the amount of useable data,
Missing Score Estimation (MSE; formerly referred to as
Missing Data Estimation [MDE]) was employed using
the QualityMetric Health Outcomes™ Scoring Software
(Saris-Baglama et al., 2004). The resulting norm-based T
scores for both the SF-36v2 and SF-36’s health domain
scales and component summary measures have means
of 50 and standard deviations of 10. Norms for the SF-
6D, a health state utility index derived from the SF-36
(Brazier, Usherwood, Harper, & Thomas, 1998; see
also Chapter 2), were also developed based on a scale
ranging from 0.0 (worst health state) to 1.0 (best health
state). Because health status scores for some domains
significantly differ across age groups and for men and
women, norms were developed for the total population
(by both combined and separate age groups) and sepa-
rately for males and females (again by both combined
and separate age groups).

Finally, as part of the data gathering effort, partici-
pants were asked to indicate whether they were suffering
from one or more of 18 diseases or physically impairing
conditions. This information enabled the development of
specific sets of norms for each of these conditions and
disease states, norms that can provide important com-
parison information when interpreting SF-36v2 results
from individual respondents or groups of respondents
(see Chapter 7).

QualityMetric 2009 Norming Study

With the passage of more than a decade since the
development of the 1998 norms, the developers of the
SF-36v2 determined that updated norms were neces-
sary to ensure that the Short Form surveys remained
current and relevant to their users’ needs. The normative
data that were collected during the QualityMetric 2009
Norming Study allowed for this important updating of
the SF-36v2’s norms, as well as to the norms for the
SF-12v2 health domain scales and component summary
measures. Note that SF-8 normative data were also
gathered during the 2009 norming study.

A primary goal of the QualityMetric 2009 Norming
Study was the development of updated norms for the SF-
36v2, SF-12v2, and SF-8 based on a large, representative
sample of the U.S. general population. Normative data
for other surveys published by QualityMetric were also
collected as part of this project. Simultaneously collect-
ing normative data for these other instruments allowed
not only for the updating and/or further validation of
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these surveys but also for the further validation of the SF-
36v2 (see Chapter 16) and the development of additional
ways to interpret the meanings of SF-36v2 scores (see
Chapter 9). Chapter 14 provides a detailed discussion
of the QualityMetric 2009 Norming Study, including
findings from an investigation of the comparability of
the 2009 and 1998 norms.

Improvements in Standards for
Measurement Evaluation

Over the past few decades, several technological
and psychometric advances have led to improvements
in the measurement of health status and quality of life.
These advances have not only increased the efficiency
of gathering health-related data but have also led to
improvements in measurement precision itself. The
following sections briefly discuss the innovations that
are particularly notable.

New Standards for Health Status
Measurement: The Short Form Health
Surveys

The development of psychometrically sound mea-
sures of physical and mental health status has been
guided by standards that have served the needs of
health care researchers and clinical communities for
several of decades. (Note that a brief overview of some
well-accepted sets of these standards is presented in
Chapter 13 of this manual.) However, the realities of
late 20™-century healthcare delivery and research created
a context that necessitated a redefinition of traditional
measurement standards in order to meet the demands of
the context in which modern health care measurement
takes place.

Specifically, the adoption of new standards became
necessary for two reasons. First, the old standards ad-
dressed the wrong questions for the MOS approach.
Traditionally, longer measures often prove to be more
reliable and more valid (Manning, Newhouse, & Ware,
1982). The best tests, however, are those most clearly ap-
proximating the intended use of the measure (Kerlinger,
1973; McHorney, Ware, & Raczek, 1993; Ware, 1990),
regardless of length. As a result, the new direction in
health outcomes assessment called for updated standards
to address two questions: (a) What concepts should be
measured, and (b) how much measurement precision is
enough for each concept and for a particular purpose?

The second reason for adopting new standards was
that considerations of respondent burden and data col-
lection costs prompted a rethinking of measurement

goals and, accordingly, the criteria used to construct and
evaluate standardized health surveys. Excelling in rela-
tion to traditional psychometric standards of reliability,
validity, and precision was no longer adequate. Instead,
the new direction called for modern psychometric mea-
sures to be sensitive to the demands (i.e., burden) they
place on both the respondent and the administrator, in
terms of time and cost; to demonstrate an adequate range
of measurement to avoid floor and ceiling effects while
maintaining acceptable validity and reliability across
the range of possible scores; to be understandable to
respondents and other stakeholders in the respondents’
care; and to be translatable and acceptable across a wide
range of languages and cultural groups. As expected,
opportunities to measure health status now routinely
demand the best compromise between traditionally
defined psychometric rigor and the new standards of
feasibility and practicality. The SF-36 was developed
with both of these considerations in mind.

SF-36 Health Survey

The SF-36 was first made available in 1988 in a
“developmental” form (Ware, 1988) and then in 1990
in the standard form (i.e., SF-36; Ware et al., 1993).
Constructed to satisfy the minimum psychometric stan-
dards necessary for group comparisons, the eight health
domains represented in the SF-36 profile were selected
from the 40 domains that were included in the MOS.
As previously mentioned, those chosen represent the
health domains believed to be most affected by disease
and health conditions and those most frequently mea-
sured by other widely used health surveys (Ware, 1995;
Ware et al., 1993). The SF-36 items represent multiple
operational indicators of health, including behavioral
function and dysfunction, distress and well-being, objec-
tive reports and subjective ratings, and both favorable
and unfavorable self-evaluations of general health status
(Ware et al., 1993).

The relative shortness of the SF-36 makes it a more
practical choice than the lengthier research tools that
served as points of departure in the development of the
survey; consequently, it requires less in terms of respon-
dent time and the costs associated with collecting and
processing data. Another benefit of SF-36 use is that,
for the great majority of respondents, it can be self-
administered. The current reliance on self-administration
as the primary mode of data collection, even for surveys
with more than 250 questions, is partially rooted in the
successful use of relatively lengthy self-administered
questionnaires in the MOS (Stewart & Ware, 1992).
The use of self-administered surveys was adopted in the
MOS on the strength of pilot studies demonstrating that



self-administration worked well with chronically ill and
elderly participants.

With the SF-36 came the establishment of a new
standard of evaluation: The MOS team evaluated the
SF-36 scales in terms of their relative performance
as judged by formal tests using external criteria, such
as their validity in discriminating among diagnostic
groups known to differ in morbidity and in predicting
subsequent utilization of healthcare resources. Others
have published the results of such tests and have also
expanded their efforts to include tests of sensitivity to
change over time (Katz, Larson, Phillips, Fossel, &
Liang, 1992).

SF-12 Health Survey

The SF-36 became the most widely used health
survey throughout the world because it is brief yet com-
prehensive, readily available, psychometrically sound,
and of proven usefulness in measuring health status and
monitoring health outcomes in both general and specific
populations. However, even the SF-36 was judged to
be too long for some large-scale surveys limited in the
amount of health information that could be collected
in only a few minutes of interviewing time or limited
in the number of questions and response options that
could fit on one to three pages of a self-administered
questionnaire. In response to these issues, the goal for the
SF-12 was to develop a one-page, 2-minute questionnaire
module. The number of items in a survey is, at least in
part, a function of the number of health dimensions for
which separate scores are to be estimated with precision.
Because the Physical Component Summary (PCS) and
Mental Component Summary (MCS) measure scores
from the SF-36 had proven useful for many purposes
(Ware & Kosinski, 2001b; Ware, Kosinski, Bayliss, et
al., 1995; Ware, Kosinski, & Keller, 1994), the strategy
for the SF-12 was to construct the shortest possible form
that would reproduce those two summary measures with
at least 90% accuracy.

The SF-12 is a short-form health status survey with
just 12 questions, all selected from the SF-36 (Ware,
Kosinski, & Keller, 1995, 1996). Like the SF-36, it is a
generic measure, as opposed to one that targets a specific
age, disease, or treatment group. The SF-12 was devel-
oped to be a much shorter, yet still valid, alternative to
the SF-36. At the time of its development early in 1994, it
was thought that only the physical and mental summary
measure scores were estimable from the SF-12 and that
these scores would be useful only in large-population
surveys. However, SF-12 PCS and MCS scores proved
to be very useful in measuring outcomes in clinical
trials. Fortunately, the survey developers also sought
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to represent each of the eight SF-36 health concepts
with one or two questionnaire items (Ware, Kosinski,
& Keller, 1995, 1996), setting the stage for scoring an
eight-scale profile from SF-12 responses.

SF-36v2 Health Survey

Although the SF-36 proved to be useful for many
purposes, 10 years of use in the field revealed the need
and potential for improvements. For example, the
IQOLA Project’s efforts to translate the SF-36 form
demonstrated the need for improved item wording and
response choice categories. These needs, combined with
the opportunity to collect updated normative data, led to
arevision of the survey. Thus, in the early 1990s, studies
were initiated to address the aforementioned problems
associated with wording and response choices and to
resolve the well-documented shortcomings of the two
role-functioning scales (J. E. Ware, Jr., & M. Kosinski,
personal communication, September 1996). The result
of these efforts was the development of the SF-36v2.

Like its predecessor, the SF-36v2 is a multipurpose,
36-item health survey yielding a profile that comprises
two health component summary measures and eight
health domain scales. Both versions can be used across
all adult patient and nonpatient populations for a variety
of purposes, such as screening individual respondents,
monitoring the results of care, comparing the relative
burden of diseases, and comparing the benefits of dif-
ferent treatments (e.g., Baldwin et al., 2009; Bird et al.,
2010; Crespi, Smith, Petersen, Zimmerman, & Ganz,
2010; Elston, Honan, Powell, Gormley, & Stein, 2010;
Fernandez-Fairen, Sala, Ramirez, & Gil, 2007; Fitzgib-
bons et al., 2006; Greenfield et al., 2010; Hudson et al.,
2009; Jenkinson & Stewart-Brown, 1999; Kim, Sim,
Jeong, & Kim, 2010; Kosinski et al., 2005; Laslett,
Burnet, Jones, Redmond, & McNeil, 2007; Martin et al.,
2005; McCune et al., 2006; Morfeld, Bullinger, Nantke,
& Brahler, 2005; Motallebzadeh, Bland, Markus, Kaski,
& Jahangiri, 2006; Nicholson, Ross, Sasaki, & Weil,
2006; Ochiai, Hagino, Tonotsuka, & Haro, 2010; Poole
& Mason, 2005; Razvi, Ingoe, McMillan, & Weaver,
2005; Ware, Kosinski, & Bjorner, 2004; Wrennick,
Schneider, & Monga, 2005; Wyrwich et al., 2000).
Relative to the SF-36, however, the SF-36v2 offers: (a)
improved instructions and minimized ambiguity and
bias in item wording, (b) improved layout of questions
and answers, (c) increased comparability in relation to
translations and cultural adaptations, (d) five-level re-
sponse choices in place of dichotomous choices for the
seven items in the Role-Physical and Role-Emotional
scales, and (e) elimination of a response option from the
items in the Mental Health and Vitality scales.
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These improvements were implemented after thor-
ough evaluation of their advantages. Made available for
use by the research and clinical communities in 1996
(Ware & Kosinski, 1996), the SF-36v2—sometimes
referred to as the “international” version—represents an
improved measurement tool that maintains comparabil-
ity with its original version in terms of purpose, content,
scoring, and the psychometric rigor with which it was
developed. For example, without increasing the number
of items, the SF-36v2 provides substantially increased
score reliability and validity and simplified language
that makes the survey easier to understand and complete.
Furthermore, the adoption of the T-score metric makes
it possible to compare results across both versions of the
SF-36 surveys, thereby eliminating concerns about loss
of comparability. Also note that 7-score linear transfor-
mations do not change the interpretation of significance
of difference in group-level comparisons. Finally, use of
the T-score metric results in all health domain scales and
component summary measures having means of 50 and
standard deviations of 10, now based on the new 2009
U.S. general population normative data (see Chapter 14).

Studies of diverse populations in both the United
States and abroad provide clear evidence that the ad-
vantages of the SF-36v2 are substantial (Jenkinson,
Stewart-Brown, Petersen, & Paice, 1999). To illustrate,
its domains have improved reliability over the original
version of the United Kingdom SF-36. Furthermore,
the enhancements made to item wording and response
categories have reduced the extent of floor and ceiling
effects in the role-functioning scales (see Chapter 13).
These advances will likely lead to better precision and
greater responsiveness in longitudinal studies.

Although standardized comprehensive measures of
generic functional status and well-being existed prior
to the SF-36 (e.g., the Sickness Impact Profile [SIP;
Bergner et al., 1981]), no instrument had received wide-
spread adoption, nor had any one measure been shown
to be suitable for use across diverse populations and
healthcare settings. As a result, little was known about
how healthy patients and those suffering from various
chronic medical or psychiatric conditions differed from
each other in terms of functional status and well-being
because clinicians and researchers were unable to assess
and describe such differences. Filling this gap, the SF-
36v2 maintains comparability with the SF-36 and, like
its predecessor, provides a common metric to compare
those respondents with chronic health problems to those
sampled from the general population.

Ten years after the development of the SF-36v2’s
1998 norms, the developers of the Short Form surveys
determined that a normative update was necessary to

ensure that the surveys remained current and relevant
to the users’ needs. To this end, the QualityMetric 2009
Norming Study was conducted to provide up-to-date
norms for the SF-36v2, SF-12v2® Health Survey (SF-
12v2; Ware, Kosinski, Gandek, Sundaram, Bjorner, et
al., 2010), and SF-8™ Health Survey (SF-8; Ware, Ko-
sinski, Dewey, & Gandek, 2001) and to obtain additional
validation data for these three surveys, as well as for the
other QualityMetric patient-reported outcomes (PRO)
surveys. The publication of these most recent norms also
served as the impetus for revising this manual, which
includes a re-evaluation of the SF-36v2’s reliability,
validity, and usefulness based on the 2009 norms.

SF-12v2 Health Survey

As discussed earlier, several developments provided
the foundation for the construction of the SF-12 in
1994 and for the substantial improvements that are now
reflected in the SF-12v2. These developments included
findings that (a) physical and mental health factors ac-
counted for 80 to 85% of the reliable variance in the eight
SF-36 scales in both patient and general populations in the
U.S. and in other countries (McHorney et al., 1993; Ware,
Keller, Gandek, Brazier, & Sullivan, 1995; Ware et al.,
1993) and (b) the SF-36 PCS and MCS measures very
rarely missed hypothesized differences in cross-sectional
and longitudinal tests based on independent physical and
mental criterion variables (Ware & Kosinski, 2001b;
Ware, Kosinski, Bayliss, et al., 1995; Ware et al., 1994).

These results suggested that it may be possible to
further reduce the number of items in the SF-36 with-
out substantial loss of information. More recently, the
creation and calibration of eight comprehensive “pools”
of questionnaire items—one pool of items for each of
the eight concepts measured by the SF-36 and SF-12
surveys—made it possible to evaluate the practical
implications of improvements in question wording and
item response categories (Ware, 2008). With old and
new items in each of these pools calibrated in relation
to a common standard metric, a much better criterion
was available for estimating the practical implications
of improvements being considered. For example, these
studies revealed that the change from dichotomous to
five-choice response categories in the two role func-
tioning scales would lead to substantial increases in
the ranges measured by both of these scales. Given the
well-documented problems with ceiling and floor effects
in studies using the SF-12, these improvements were
noteworthy. The item calibrations from IRT models also
provided a basis for evaluating scoring algorithms for
the one-item and two-item scales representing the eight
dimensions of health assessed in the SF-12. Without the
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benefit of this information, the developers had initially
recommended against reliance on scores estimated from
these relatively coarse scales when the SF-12 was first
published (Ware, Kosinski, & Keller, 1995).

With improved scoring algorithms and a better
understanding of the relationship between sample size
and score precision in group-level studies of health
status, it became feasible to score the eight-scale profile
in addition to the PCS and MCS measures using the
SF-12v2. In fact, the T-score algorithms for the eight
SF-12v2 scales yield unbiased estimates of scores for
the corresponding SF-36v2 health domain scales in
the U.S. general population. Norms developed from
QualityMetric 2009 Norming Study data are now used
to score the SF-12v2.

SF-8 Health Survey

The SF-8 was preceded by the SF-6 Health Survey
(SF-6; Ware, Kosinski, Dewey, & Gandek, 2001). The
SF-6 was developed primarily for use in large surveys
of general and specific populations in which precision
is achieved much more by utilizing a large sample than
by increasing measurement reliability. It measures seven
of the eight health domains (i.e., excluding Vitality)
measured by the other Short Form instruments, and it
was administered and evaluated in the MOS (Ware,
Nelson, Sherbourne, & Stewart, 1992). The SF-8 forms
were constructed nearly 10 years later and were then
compared with the original SF-6.

The SF-8 includes the single best available item
measuring each of the eight Short Form health concepts.
With one exception, none of the SF-8 items are identical
to those in any of the other Short Form surveys, although
some are very similar. For each Short Form health con-
cept, the SF-8 item selected maximizes the discrimina-
tion between higher and lower levels of health status, as
defined by the corresponding Short Form health domain
scale, and covers a wide range of score levels. In most
cases, SF-8 items discriminate better and/or cover a
wider range than the best performing SF-36/SF-36v2
item measuring the same concept.

To maintain comparability, it was not necessary to
limit the pool of potential SF-8 items to the items in the
SF-36/SF-36v2, thanks to advances in psychometric
methods. Comparability was achieved by standardiz-
ing the metric underlying each of the health concepts.
Because the SF-8 single-item scales and its summary
measures are scored on the same metric as the SF-36/
SF-36v2 and SF-12/SF-12v2, their scores are directly
comparable. Average scores based on SF-8 measures are
unbiased, albeit “noisier,” estimates of the scores for the
same measures from other Short Form surveys.
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The SF-8 was developed primarily for use in large
surveys of general and specific populations in which
precision is achieved much more by drawing a large
sample than by increasing measurement reliability.
However, the usefulness of the SF-8, as well as the SF-6,
in clinical trials and outcomes research based on much
smaller samples has already proven to be a subject of great
interest and considerable research (e.g., Aoki, Fleming,
Griffin, Lacey, & Edmundson, 2000; Paterson et al.,
2000; Silagy, Griffin, Lacey, & Edmundson, 1998).

In comparison with the SF-36/SF-36v2, the SF-8
has a number of advantages. It is substantially shorter
and yields directly comparable estimates of scores for
all eight health domains and both component summary
measures. Another advantage of the SF-8 is that versions
of the survey have been developed and validated for
three different recall periods: standard (4-week), acute
(1-week), and 24-hour. Further, to ensure the usefulness
of the SF-8 in multinational studies, the wording of SF-8
items and instructions were not finalized until they were
successfully translated and adapted for use in more than
15 countries. Thus, the SF-8 is likely to be less culture-
specific and more accessible. A major disadvantage of
the SF-8 is that its scores cover a narrower range than the
SF-36v2 and are less precise. Also, as of the publication
of this manual, 2009 norms have not been developed for
the SF-8. Thus, at this time scoring of the SF-8 is based
on the survey’s 2000 norms.

The SF-36v2, SF-12v2, and SF-8 are now the key
members of a “family” of fixed-length, short-form
measures. Each can be administered and then scored
on the norm-based 7-score metric using QualityMetric
Incorporated’s Smart Measurement™ System or its
QualityMetric Health Outcomes™ Scoring Software 5.0
(Saris-Baglama et al., 2011; see also Chapter 5).

QualityMetric’s Item Banks and
Computerized Adaptive
Testing (CAT) Tool

While the SF-12v2 and SF-8 Health Surveys represent
valid options for assessing the eight Short Form domains
using fewer items than the SF-36v2, QualityMetric Incor-
porated’s item banks and computerized adaptive testing
(CAT) system provide the option of assessing those same
domains with even higher precision and greater range
coverage than even the SF-36v2. In 2000, seven national
norming studies were conducted to develop item banks
for seven of the eight SF health domains. These seven
studies included nearly 6,500 assessments completed via
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the Internet and another 4,500 assessments completed by
telephone interview. Internet respondents were recruited
from AOL’s Opinion Place (see Ware, Kosinski, Dewey,
& Gandek, 2001, for a detailed description). Quotas were
used to ensure that the final sample was approximately
representative of the distribution of age and gender found
in the U.S. general population.

In total, seven item banks, one each for seven of the
eight Short Form health domain scales (i.e., excluding
the General Health scale), were developed from the
seven national norming studies. Each national norming
study consisted of a survey containing items from one
of the health domain scales, along with additional items
that were selected from 52 published health status instru-
ments measuring the same health concept as the health
domain scale in question. To build the item banks, these
norming studies surveyed a total of 305 items, ranging
from 18 to 61 items per health domain. IRT methods
were then used to calibrate and score the items from the
seven item banks on a single, unidimensional scale.

As previously noted, an item bank for the General
Health (GH) scale was not included in any of the seven
national norming studies conducted in 2000. Uniquely,
the data for the GH item bank was obtained from
the results of the Medical Outcomes Study (Stewart
& Ware, 1992), which fielded all 31 items from the
General Health Rating Index (GHRI; Davies & Ware,
1981; Ware, Davies-Avery, & Donald, 1978). Using IRT
methods, the baseline data set (N = 3,445) was used to
identify and calibrate a homogeneous set of 12 items.

The finalized item banks serve to cross-calibrate
items from the SF-36 and SF-36v2 with items from
other established measures, thus providing a deeper
understanding of the breadth of the items’ coverage
across each domain and helping to identify their areas

Figure 1.1 Logic of Computerized Adaptive Testing
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of strength and weakness in the measurement of health
status. The QualityMetric item banks also allow for
the use of CAT technology to assess the eight health
domains, resulting in even greater precision and fewer
floor and ceiling problems than can be obtained when
using the SF-36v2. The basic premise of a CAT system
is to mimic what an experienced clinician would do:
direct questions at the respondent’s approximate level
of health and functioning (Bjorner, Kosinski, & Ware,
2005; Ware, Bjorner, & Kosinski, 1999). For example,
an adult who is able to “walk 50 feet” need not be asked
a question about “walking 10 feet.” CAT systems employ
a simple form of artificial intelligence that selects ques-
tions tailored to the respondent, scores all respondents
on a standard metric so that results can be compared,
shortens or lengthens the survey to achieve the desired
precision, and instantly displays survey results (see
Figure 1.1; van der Linden & Glas, 2000; Wainer et al.,
2000; Weiss, 1983). By altering the stopping rule, it
becomes possible to match the level of score precision
to the specific measurement purpose for each respondent
(Bjorner et al., 2005; Ware et al., 2003). For example,
more scoring precision would be needed to monitor
individual progress than to assess the health status of a
group of respondents.

QualityMetric Incorporated offers CAT assessment
of generic and disease-specific health domains via its
patented DYNHA® Computerized Adaptive Health As-
sessments engine (U.S. Patent No. 7765113B2, 2010).
The DYNHA engine builds on principles from item
response theory and CAT logic (Fischer et al., 1995; van
der Linden et al., 1997), thus creating a set of psycho-
metric models that describes item response probabilities
as a function of item characteristics and the individual’s
level of health-related quality of life (HRQOL).

1. Begin with initial score estimate

| —

.

| 2. Select & present optimal scale item I

No

5. Isstopping rule satisfied?

Adapted from Wainer et al. (2000)

>| 3. Score response |

4. Re-estimate health score and confidence interval |

8. Administer next scale |

Adapted from Computerized Adaptive Testing: A Primer by H. Wainer, N. J. Dorans, R. Flaugher, R. J. Mislevy, D. Thissen, D.
Eignor, B. F. Green, et al., 2000. Copyright 2000 by Lawrence Erlbaum Associates
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A New Conceptual Framework for
Health Status Assessment

Over the past decades, the substantial growth in the
number of health status assessment tools has broadened
the range of domains available for assessment and enabled
researchers and clinicians to better understand the impact
of disease from the patient’s perspective (McHorney,
1997; Ware, 2003). However, it is difficult to compare
results from different measurement tools. This is particu-
larly true for disease-, condition-, or procedure-specific
measures, which focus on the particulars of a specific
disease or diagnostic group (e.g., diabetes, cancer), con-
dition (e.g., congestive heart failure, low back pain), or
treatment (e.g., hip or knee replacement), respectively.

In contrast to disease-specific measures, the Short
Form family of instruments includes all generic, or gen-
eral, measures; that is, they all assess health concepts
that represent basic human values that are relevant to
everyone’s functional status and well-being, regardless
of age, disease, or treatment group (Ware, 1987, 1990).
The term generic not only implies that these measures
are universally valued but also that they are not age-,
disease-, condition-, or treatment-specific.

Despite their contributions to health status assess-
ment, generic health measures are not designed or in-
tended to serve as substitutes for traditional measures of
clinical endpoints. To the contrary, this decade’s greatest
advances in this field are likely to come from studies
that test generic health measures in parallel with clinical
measures. The findings obtained from the combined use
of these measures will not always be parallel; however,
understanding the differences will lead to progress in
this field of endeavor. The potential of such comparisons
can be illustrated in the profiles of functional status and
well-being for respondents with different medical and
psychiatric conditions, as well as in contrast to profiles
for the U.S. general population (see Chapter 14). These
comparisons serve at least two important purposes.
First, they test the validity of SF-36v2 health domain
scales and component summary measures with regards
to describing groups of respondents known to differ in
functional status and well-being. Second, they facilitate
understanding amongst clinicians regarding the meaning
of SF-36v2 score differences, due to their familiarity
with diagnostic groups.

Typically, evaluating the impact of diseases on
health status has been performed using both generic and
disease-specific measures. In general, disease-specific
measures demonstrate greater sensitivity (Bombardier
et al., 1995; Kantz, Harris, Levitsky, Ware, & Davies,
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1992) and specificity than generic measures (Kantz et
al., 1992), while generic measures better capture the
total burden of disease (Bombardier et al., 1995; Ware,
1995). In the presence of comorbid conditions, generic
measures reflect the combined effects of the primary and
comorbid conditions, whereas disease-specific measures
mainly reflect the primary disease (Kantz et al., 1992).

Figure 1.2 presents a conceptual framework for
constructing and describing the relationships between
the disease-specific and generic HRQOL measures used
in clinical outcomes research. This framework makes
important distinctions between domains of health and
their operational definitions. To wit, note that Figure
1.2 portrays a specific—generic continuum (Ware, 1995;
Ware, 2003; Wilson & Cleary, 1995) rather than simply
categorizing specific and generic concepts and measures.
Thus, moving from the left of the figure to the right, the
measures shift from the most highly specific and objec-
tive clinical measures (Category 1), to disease-specific
symptoms (Category 2), to specific measures of disease
impact (Category 3), to generic measures that are ap-
plicable across chronic disease and treatment groups
(Category 4). To illustrate, measures listed in Categories
3 and 4 attempt to capture specific and generic HRQOL
impact with questions concerning limitations in role
participation due to a specific disease versus questions
about the same limitations without attribution to a spe-
cific disease, respectively.

Measures on the left (Categories 1 and 2) are the
most specific and, therefore, most useful for making
a diagnosis and determining the severity of a specific
condition (Deyo & Patrick, 1989; Patrick & Deyo, 1989;
Patrick & Erickson, 1988). In contrast, measures on the
right (Categories 3 and 4) are more useful for under-
standing the impact (on functioning and well-being) of
disease and treatment in the more distal HRQOL terms
that matter most to patients. Therefore, in comparison
with measures in Category 2, those in Category 3 are
considered HRQOL measures because they capture the
social and economic impact of disease and treatment. In
comparison with Category 3, those in Category 4 (e.g.,
Sickness Impact Profile, SF-36v2) permit meaningful
comparisons across disease and treatment groups be-
cause they are the most generic measures and are not
specific to a disease or treatment (e.g., Bergner et al.,
1976; Stewart et al., 1989).

As conceptualized and measured to date, the gains
made in specificity when using disease-specific HRQOL
measures (Category 3) have been achieved at the expense
of the ability to make meaningful comparisons of bur-
dens across diseases and of benefits across treatments.
To this end, QualityMetric Incorporated launched the



Chapter 1: Introduction

13

Figure 1.2 Patient-Reported Outcomes (PRO) Conceptual Framework

Most specific
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Disease Impact Project to standardize domain content
and scoring algorithms across a number of tools with
disease-specific attributions (e.g., limited in social activ-
ity because of diabetes, limited in social activity because
of heart failure). The goal of such standardization is to
achieve comparability of scores, even amongst those from
specific instruments for different diseases (see Figure 1.3).

The conceptual framework illustrated in Figure 1.2
also makes useful distinctions between the content of

Figure 1.3 Components of Disease Impact Items

Sample indicators:
Emotional, social, and role functioning

Calibration
Least
severe

Abbreviated content

Restrict recreational activities

Lie down and rest

Feel frustrated

Difficult to focus attention
Restrict performing daily activities
Feel irritable

Limit ability to do activities

Keep from enjoying social activities
Limit ability to concentrate

Keep you from socializing

Afraid of letting others down
Avoid social or family activities
Place stress on the relationships
Feel like a burden on others
Avoid traveling

Feel desperate

Cancel work or daily activities
Need help in routine daily tasks
Keep you in bed

Most
severe

Health-related quality of life (HRQOL)

differing measures and helps to illustrate the importance
of un-confounding measures across the four categories.
For example, when symptom frequency and/or sever-
ity is assessed and scored separately (Category 2) and
the associated specific impact is assessed and scored
separately (Category 3), the implications of different
symptoms can be meaningfully studied and interpreted
in terms of their impact on HRQOL, in specific (Cat-
egory 3) or generic (Category 4) terms.

Sample conditions

Average
Impact Condition
Least Hernia
severe Rhinitis
Asthma
Overweight
Osteoarthritis
Diabetes
Chronic Obstructive Pulmonary Disease
Depression
Most Congestive Heart Failure
severe Rheumatoid Arthritis

Disease Impact Item:
In the past 4 weeks how much did your Osteoarthritis
restrict you in performing your usual daily activities?
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Use of This Manual

The User’s Manual for the SF-36v2 Health Survey,
Third Edition (User’s Manual;, Maruish [Ed.], 2011)
was developed to provide those using the SF-36v2—
clinicians, researchers, leaders of quality improvement
organizations, and healthcare organization managers,
to name a few—with all the information necessary to
familiarize themselves with and to properly use the
instrument, specifically with regards to the recently
released 2009 U.S. general population norms. This edi-
tion of the User’s Manual is organized such that Part I
provides an introduction to the SF-36v2 and the other
members of the Short Form family of health surveys
(Chapters 1-3). Next, Parts II and III (Chapters 4-12)
present the information most useful to those who want
to quickly begin using the survey, including how to
properly administer, score, and interpret the SF-36v2.
Note that the edges of the pages contained in Parts IT and
IIT are screened in gray for easy location. Finally, Part
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IV (Chapters 13—17) discusses the development of the
SF-36v2 and its predecessors, the development of the
2009 norms, and the survey’s psychometric properties.
Regardless of the intended use, it is recommended that
all survey users familiarize themselves with the content
of this entire manual.

The User’s Manual for the SF-36v2 Health Survey,
Third Edition presents the most current information
regarding the SF-36v2 at the time of its publication.
With time, this manual’s wealth of information will be
enhanced by knowledge gained from newly published
articles, books, and reports stemming from efforts
to further investigate the utility and psychometric
integrity of the instrument. Although QualityMetric
Incorporated will strive to keep users apprised of
newly published information that represents significant
strides in understanding the survey and its uses, those
employing the SF-36v2 for any purpose are encouraged
to keep abreast of the literature on the instrument as it
becomes available.
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Concepts, Measures, and Applications

The SF-36 was developed to be a brief, broad,
generic measure of eight domains, or aspects, of health
status that are considered important in describing and
monitoring individuals suffering from a disease or ill-
ness. It measures these domains in terms of functioning
and personal evaluations, but it was not intended to be
a comprehensive survey of health. A discussion of the
criteria used to select the SF-36 domains and the items
used to measure those domains is presented in Chapter
13 of this manual. The SF-36v2 maintains comparability
with its predecessor by retaining, while improving on,
the same domains, component summary measures, and
items as the original version of the instrument.

The purpose of this chapter is twofold. First, it
provides the SF-36v2 user with a general description
of the health domain scales, the items they comprise,
and the two component summary measures. Detailed
information about the development and psychometric
properties of the instrument is provided in Chapters 13
through 17. Guidance for interpreting the health domain
scales and component summary measures is provided in
Chapters 6 through 12. Second, many of the common
applications of the SF-36v2 are identified and discussed,
using examples from the more extensive SF-36 pub-
lished literature. These examples pertain to the SF-36v2
because of the comparability of the two versions of the
survey (see Chapter 13). The types of applications iden-
tified here should not be considered exhaustive; rather,
they should be viewed as ways in which either or both
instruments have demonstrated their value in the past.
Users may find additional appropriate applications of
the information that can be obtained from the SF-36v2.

Concepts and Measures

The SF-36v2 includes one scale for each of eight
measured health domains: physical functioning, role

participation with physical health problems (role-physi-
cal), bodily pain, general health, vitality, social function-
ing, role participation with emotional health problems
(role-emotional), and mental health. All health domain
scales are scored such that higher scores indicate better
health. These scales are the same as those developed for
the SF-36, and the items that constitute them are identi-
cal in content (i.e., modified as part of the revision, as
explained in Chapter 13) as those found in the original
version.

Health Domain Scales

Physical Functioning (PF). The content of the 10-
item PF scale reflects the importance of distinct aspects
of physical functioning and the necessity of sampling
a range of severe and minor physical limitations. Items
represent levels and kinds of limitations between the
extremes of physical activities, including lifting and
carrying groceries; climbing stairs; bending, kneeling,
or stooping; and walking moderate distances. One self-
care item is included to represent limitations in self-
care activities. The PF items capture both the presence
and extent of physical limitations using a three-level
response continuum. Low scores indicate significant
limitations in performing physical activities, while high
scores reflect little or no such limitations.

Role-Physical (RP). The four-item RP scale covers
an array of physical health-related role limitations, in-
cluding (a) limitations in the kind of work or other usual
activities, (b) reductions in the amount of time spent on
work or other usual activities, (c) difficulty performing
work or other usual activities, and (d) accomplishing
less. Low scores on the RP scale reflect problems with
work or other activities as a result of physical problems.
High scores indicate little or no problems with work or
other daily activities.

Bodily Pain (BP). The BP scale comprises two
items: one pertaining to the intensity of bodily pain and
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one measuring the extent of interference with normal
work activities due to pain. Low scores indicate high levels
of pain that impact normal activities, while high scores
indicate no pain and no impact on normal activities.

General Health (GH). The GH scale consists of five
items, including a rating of health (excellent to poor)
and four items addressing the respondent’s views and
expectations of his or her health. Low scores indicate
evaluation of general health as poor and likely to get
worse. High scores indicate that the respondent evaluates
his or her health most favorably.

Vitality (VT). This four-item measure of vitality
(i.e., energy level and fatigue) was developed to capture
differences in subjective well-being. Low scores indicate
feelings of tiredness and being worn out. High scores
indicate feeling full of energy all or most of the time.

Social Functioning (SF). This two-item scale as-
sesses health-related effects on quantity and quality of
social activities, asking specifically about the impact
of either physical or emotional problems on social
activities. The degree to which physical and emotional
problems interfere with normal social activities increases
with decreasing SF scores. The lowest score is related
to extreme or frequent interference with normal social
activities due to physical and emotional problems; the
highest score indicates that the individual performs nor-
mal social activities without interference from physical
or emotional problems.

Role-Emotional (RE). The three-item RE scale
assesses mental health-related role limitations in terms
of (a) time spent on work or other usual activities, (b)
amount of work or activities accomplished, and (c) the
care with which work or other activities were performed.
Low scores on this scale reflect problems with work or
other activities as a result of emotional problems. High
scores reflect no limitations due to emotional problems.

Mental Health (MH). The five-item MH scale
includes one or more items from each of four major
mental health dimensions (anxiety, depression, loss of
behavioral/emotional control, and psychological well-
being). Low scores on MH are indicative of frequent
feelings of nervousness and depression, while high
scores indicate feelings of peace, happiness, and calm
all or most of the time.

Self-Evaluated Transition (SET). Formerly referred
to as Reported Health Transition, this general health
item asks respondents to rate the amount of change they
experienced in their health, in general, over a 1-year
period on the standard (4-week) form or over a 1-week
period on the acute (1-week) form. This item is not
used to score any of the eight health domain scales or
component summary measures; however, it does provide
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useful information about perceived changes in health
status that occurred during the year (standard form)
or week (acute form) prior to survey administration. If
clinical or research needs require the measurement of
reported health transition over a period other than 1 year
or 1 week (e.g., during the past 3 months), the user may
use this item as a template for developing a more time-
relevant item that would be administered in addition to
the standard SET item.

The content of each SF-36v2 item is summarized
in Table 2.1.

Physical and Mental Component Summary
(PCS and MCS) Measures

Figure 2.1 illustrates the measurement model un-
derlying the construction of the SF-36v2 multi-item
health domain scales and component summary mea-
sures. This model has three levels: (a) items, (b) health
domain scales that aggregate items, and (c) component
summary measures that aggregate the health domain
scales. The aggregates of the health domain scales are
referred to as component summary measures because
they were derived and scored using a factor analytic
method called principal components analysis (Harman,
1976; see also Chapter 13). Although they reflect the
two broad components, or aspects, of health—physical
and mental—all of the eight health domain scales are
used to score both component summary measures. All
but 1 of the 36 items (Item 2, Self-Evaluated Transition)
is used to score the eight health domain scales.

Factor analyses of correlations among the eight
health domain scales of each version of the survey have
consistently identified two factors (Ware, Kosinski,
Bayliss, et al., 1995; Ware et al., 2007; Ware et al., 1998;
Ware, Kosinski, & Keller, 1994). Based on the strength
of the pattern of their correlations with the eight scales,
the two factors have been interpreted as physical and
mental components of health status. Three scales (PF,
RP, and BP) correlate most highly with the physical
component and contribute most to scoring of the Physi-
cal Component Summary (PCS) measure. The mental
component correlates most highly with the MH, RE, and
SF scales, which contribute most to the scoring of the
Mental Component Summary (MCS) measure. Three
of the scales have noteworthy correlations with both
components: the VT correlates substantially with both
but higher with the mental component, GH correlates
with both but higher with the physical component, and
SF correlates much higher with the mental component.

The PCS and MCS measures were constructed and
scored to achieve a number of advantages in addition to
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Table 2.1

Abbreviated Item Content for the SF-36v2 Health Domain Scales
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Scale Item Abbreviated Item Content
Physical Functioning (PF) 3a Vigorous activities, such as running, lifting heavy objects, or participating in
strenuous sports
3b Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling,
or playing golf
3c Lifting or carrying groceries
3d Climbing several flights of stairs
3e Climbing one flight of stairs
3f Bending, kneeling, or stooping
3g Walking more than a mile
3h Walking several hundred yards
3i Walking one hundred yards
3j Bathing or dressing oneself
Role-Physical (RP) 4a Cut down the amount of time spent on work or other activities
4b Accomplished less than you would like
4c Limited in kind of work or other activities
4d Had difficulty performing work or other activities (e.g., it took extra effort)
Bodily Pain (BP) 7 Intensity of bodily pain
8 Extent pain interfered with normal work
General Health (GH) 1 Is your health: excellent, very good, good, fair, poor
11a Seem to get sick a little easier than other people
11b As healthy as anybody I know
l1c Expect my health to get worse
11d Health is excellent
Vitality (VT) 9a Feel full of life
9e Have a lot of energy
9¢g Feel worn out
9i Feel tired
Social Functioning (SF) 6 Extent health problems interfered with normal social activities
10 Frequency health problems interfered with social activities
Role-Emotional (RE) Sa Cut down the amount of time spent on work or other activities
5b Accomplished less than you would like
5c Did work or other activities less carefully than usual
Mental Health (MH) 9b Been very nervous
9c Felt so down in the dumps that nothing could cheer you up
9d Felt calm and peaceful
of Felt downhearted and depressed
%h Been happy
Self-Evaluated Transition (SET) 2 How health is now compared to 1 year ago

reducing the eight-scale profile to two component sum-
mary measures without substantial loss of information.
Features of the PCS and MCS scores for the standard
and acute SF-36v2 forms—including their reliability,
confidence intervals (CI), skewness (percentage ceiling
and floor), and number of levels observed in a 2009 U.S.
general population sample (see Chapter 14)—are sum-
marized in Table 2.2 (see also Table 7.1). These results
confirmed some of the theoretical advantages of the two
component summary measures as compared to the eight
health domain scales, including a very large increase in

the number of levels defined, smaller confidence intervals
relative to each of the eight health domain scales, and the
elimination of both floor and ceiling effects. A practical
advantage is the reduction of the number of statistical
comparisons required in an outcome study or clinical trial.

Very low scores on the PCS measure indicate limita-
tions in physical functioning, limitations in role participa-
tion due to physical problems, a high degree of bodily
pain, and/or poor general health. A very high score on
PCS indicates little or no measured physical limitations,
disabilities, or decrements in well-being; a high energy
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Figure 2.1 SF-36v2 Measurement Model
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level; and/or good general health. For the MCS measure,
a very low score is indicative of frequent psychologi-
cal distress, social and role disability due to emotional
problems, and/or poor general health. A very high score
on MCS indicates frequent positive affect, little or no
psychological distress or limitations in usual social/role
activities due to emotional problems, and/or good general
health. A strength of the PCS and MCS measures is their
value in distinguishing a physical health outcome from a
mental health outcome (Ware & Kosinski, 2001a; Ware,
Kosinski, Bayliss, et al., 1995).

Table 2.2

Comparison of Features of SF-36v2 Health Domain Scales
and Component Summary Measures Based on 2009 U.S.
General Population Data

Standard Form Acute Form
PCS MCS Scales* PCS MCS Scales*

Reliability 96 93 82-96 97 93 .81-.96
95% Cl value (+x) 39 53 3983 35 54 3.9-85
% Floor 0 0 0.2-2.4 0 0 0.1-1.8
% Ceiling 0 0 20612 0 0 2.6-675

Observed levels 486 494 8-21 486 494 8-21

* Statistics are presented as the range of results found across the eight
SF-36v2 health domain scales (standard and acute forms) in the 2009 U.S.
general population.

Profile of Scores

The SF-36v2 was constructed to achieve at least the
minimum standards of precision necessary for group
comparisons in eight conceptual areas. It was also con-
structed to yield a profile of scores that would be useful
in understanding population differences in physical
and mental health status, the health burden of chronic
diseases and other medical conditions, and treatment
effects on general health status. Figure 2.2 illustrates the
survey’s profile of scores and calls attention to important
features of the two component summary measures and
the eight health domain scales in this regard.

Unlike previous presentations of the profile, the
SF-36v2 profile now begins with a presentation of the
results of the PCS and MCS measures. The recent in-
corporation of these measures at the beginning of the
standard Short Form survey profile (including profiles
for the SF-12v2 and SF-8) emphasizes the importance
of considering the findings from these more general
measures of health status in the interpretation of results
from any of the surveys in the SF family of instruments.
It also facilitates interpretation by immediately estab-
lishing what the general burden of illness or effects of
treatment are (i.e., physical or mental) before examining
the more specific health domain scales. The PCS and
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MCS scores provide, as their labels suggest, a summary
of the respondent’s health status from both a broad
physical health perspective and a broad mental health
perspective, respectively. Results on the PCS and MCS
measures should serve as a starting place for determining
whether functional limitations exist in either of the two
major components of health; if so, the health domains
contributing greatest to the affected dimension(s) and
the items they comprise require further examination to
ascertain their potential contribution to the respondent’s
impaired functioning. This drill-down approach to pro-
file interpretation is discussed in detail in Chapter 7.

It is important to note that the eight health domain
scales are ordered, left to right, from the best physical
health measure (PF) to the best mental health measure
(MH). The empirical evidence for this ordering of the
scales is discussed in Chapter 13. This ordering further
facilitates interpretation of the profile, with domain
scales on the left side of the health domain profile re-
flecting physical health status and the domain scales on
the right side reflecting mental health status.

In reviewing an SF-36v2 profile, users should be
aware of an important feature of the range of measure-
ment for each of the eight health domain scales. Five
scales (PF, RP, BP, SF, and RE) define health status as the
absence of limitations or disability. For these scales, the
highest possible score is achieved when no limitations or
disabilities are observed. Three of the scales (GH, VT,
and MH) are bipolar in nature, measuring a much wider
range of positive and negative health states. For these
scales, a mid-range score is earned when respondents
report no limitations or disability. A high score on these
bipolar scales is earned only when respondents report
positive states and favorably evaluate their health.

SF-6D Health Utility Index

Although not originally designed for use in eco-
nomic evaluations, research has shown that a meaningful
health state classification can be created by applying a
scoring method that focuses on 11 items chosen from
seven of the health domains covered by both versions
of the SF-36 (Physical Functioning, Role Limitation
[combined Physical and Emotional], Social Functioning,
Bodily Pain, Mental Health, and Vitality). The resulting
SF-6D (Brazier, Roberts, & Deverill, 2002; Brazier, Ush-
erwood, Harper, & Thomas, 1998) is the first preference-
based index constructed from a psychometric measure
of health status. Scored from 0.0 (worst measured health
state) to 1.0 (best measured health state), it uses a six-
domain classification of health states—totaling 18,000
states in all—and can be used in the determination of
the cost-effectiveness of various health care interventions
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Figure 2.2 Sample SF-36v2 Profile of Scores
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and quality adjusted life years (QALYs). Currently, the
SF-6D is the only Short Form measure that provides a
description of health and an economic evaluation. Han-
mer, Lawrence, Anderson, Kaplan, and Fryback (2006)
published SF-6D age- and sex-stratified mean values and
confidence intervals for the noninstitutionalized U.S. adult
population based on SF-12 results (N = 22,523) from the
2001 Medical Expenditures Panel Survey (MEPS). The
development of the SF-6D is briefly described in Chapter
13 of this manual.

Applications

The Short Form family of instruments is widely
recognized as being among the leading patient-reported
outcomes (PRO) measures. Used in studies, many re-
porting clinical trial results, documented in over 17,000
published articles as of July 2011, their reliability and
validity in assessing the burden of disease and the effects
of treatment have been demonstrated for patients with
many different conditions. Translated or adapted into
more than 140 languages, the Short Form surveys rep-
resent an international benchmark for health outcomes
measurement and have been used as efficacy endpoints
in clinical trials.

Until the early 1990s, most clinical trials, disease
management programs, population monitoring efforts,

and health research studies defined the results or out-
comes of interest relatively narrowly; that is, in terms
of clinical variables. When patient-reported outcomes
were considered, definitions tended to focus on disease-
specific indicators. Increasingly, the variety of uses
and users of patient-reported health assessments has
expanded the definition of outcomes to include measures
of both generic and disease-specific concepts. Used
together, generic and disease-specific health assess-
ments provide a comprehensive definition of health in
its multiple dimensions as experienced by the individual
(see Chapter 1).

Like the other members of the Short Form family
of instruments, the SF-36v2 can be used alone or in
combination with disease-specific PRO measures in
several ways and for several purposes. It is this utility,
along with its brevity, normative data, and demonstrated
psychometric grounding, that makes the SF-36v2 a valu-
able tool in both clinical and research settings.

Evaluating and Monitoring Individual Patients
in Clinical Practice

Although primarily intended for use in population
studies, the SF-36v2 has proven valuable to physicians
and other health care providers as a means of evaluating
and monitoring individuals seeking treatment for physi-
cal or mental health problems. Unlike standard means of



Chapter 2: Concepts, Measures, and Applications

assessing health status (e.g., physician examination, lab
tests, mental status examinations), the survey provides
a broad overview of a patient’s health status and its ef-
fect on his or her functioning. Its incorporation into a
standard office procedure is facilitated by the fact that
it is a brief measure of patient self-report.

When administered at the beginning of an episode
of care, the SF-36v2 can be used to help identify aspects
of a respondent’s health (e.g., functional impairment or
distress) that may not otherwise be detected. The results
of the initial administration can also serve as a baseline
measure of health status that can then be compared to
results obtained from one or more readministrations of
the survey during the course of treatment, thus providing
objective means of documenting the outcomes of said
treatment. The results from one episode of care can also
be used as comparison data for subsequent episodes of
care. In addition, scores on the component summary
measures can be used to roughly stratify patients accord-
ing to who is more likely to utilize healthcare services
(Ware & Kosinski, 2001a) or consume more health
care dollars (Fleischman, Cohen, Manning, & Kosin-
ski, 2006). Wetzler, Lum, and Bush (2000) provided a
detailed discussion of the use of the SF-36 in primary
care settings for various decision-making purposes
related to patients presenting with possible behavioral
healthcare problems. Meyer et al. (1994) reported results
for individual hemodialysis patients that illustrated the
feasibility and usefulness of periodic health assessments,
including administration of the SF-36, in managing
patients during the progression from advanced renal
failure to end-stage renal disease. Like its predecessor,
the SF-36v2 can assist in determining the need for and/
or the most appropriate intervention, developing specific
treatment recommendations, and predicting treatment
outcomes. Moreover, the MH scale (Berwick, Murphy,
Goldman, Ware, Barsky, & Weinstein, 1991) and the
MCS measure (Ware & Kosinski, 2001b) can be used
as screening tools for depression. Case studies demon-
strating the application of individual respondent SF-36/
SF-36v2 results in day-to-day clinical practice can be
found in Wetzler et al. (2000) and in Chapter 12 of this
manual.

Results from SF-36v2 studies can also be used to
determine whether one treatment option is likely to
have a more significant impact on a respondent’s health
status or quality of life. For example, Perry et al. (2003)
found that patients undergoing laparoscopic donor ne-
phrectomy had significantly higher postoperative PF,
BP, and RE scores than those undergoing mini-incision
open donor nephrectomy. At the same time, both groups
scored at or above the average age-matched national
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norms. Camilleri-Brennan and Steele (2002) found no
significant differences on any of the SF-36v2 health
domain scales between patients with low rectal cancer
with an anterior resection and those with an abdomi-
noperineal resection. These and other findings led the
investigators to conclude that there was no significant
difference in quality of life between patients undergoing
one or the other treatment. Lanman and Hopkins (2004)
investigated changes in the quality of life of patients with
cervical disc disease treated with an anterior cervical
spine fusion combined with a bioabsorbable interbody
spacer. They reported 3-month postoperative score in-
creases for all SF-36v2 health domain scales except GH,
with the greatest increases occurring on the SF scale (7.4
points), PF scale (5.7 points), and RE scale (4.3 points).

In addition, Ko et al. (2002) found no significant
differences in SF-36 health domain scale or component
summary measure scores for groups of patients with
familial adenomatous polyposis who underwent either
a permanent ileostomy or a procedure to restore bowel
continuity. In another study, Russell, Conner-Spady,
Mintz, Mallon, and Maksymowych (2003) demonstrated
the responsiveness of the SF-36 and other measures
to changes in two groups of patients with rheumatoid
arthritis—one group considered stable and the other
group having persistent and unacceptably high disease
levels—beginning treatment with a drug (infliximab)
previously shown to yield a good response. The SF-36
was found to be responsive to the infliximab patients’
pain and global assessment after 14 weeks of treatment.

Monitoring Populations

Health plans, employers, and researchers are con-
tinually challenged to find efficient and comprehensive
ways of measuring the health of various populations.
The measures they use must be well understood and
accepted. Moreover, these measures need to reflect
multiple aspects of health over a wide range, permit
comparisons within and across groups, and demonstrate
sensitivity to changes in health over time. Ideally, such
measures would meet all these requirements with as
few items as possible, thereby minimizing respondent
burden and data collection costs.

The SF-36v2’s brevity lends itself to comprehensive
population monitoring. As one of the leading measures
of general health status, the effectiveness of it and other
members of the Short Form family of instruments in
monitoring functioning and well-being, assessing dis-
ease burden, and comparing the health of different popu-
lations and patient groups has been reported in a total
of more than 17,000 publications as of July 2011. The
survey’s usefulness in assessing the burden of disease is
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documented in these publications describing more than
150 diseases and conditions, with at least 16 conditions
each being addressed in more than 100 publications. A
prime example of how the Short Form surveys can be
used in population monitoring is the yearly Medicare
Health Outcomes Survey (HOS; Gandek, Sinclair,
Kosinski & Ware, 2004; Ware, Gandek, Sinclair, & Ko-
sinski, 2004). From 1998 to 2004, the HOS consisted of
the SF-36 survey along with questions about activities of
daily living (ADLs) and case-mix and risk-adjustment
questions for Medicare beneficiaries enrolled in man-
aged care programs. (Note that the SF-12v2 replaced
the SF-36 in the HOS beginning in 2005.) All Medicare
managed care plans must participate in the annual HOS,
in which the MCS and PCS measures, along with mortal-
ity, are the primary outcomes measures used to assess
enrollees’ health.

Estimating the Burden of Disease

The SF-36v2 and other standardized assessment
methods offer a number of advantages to care provid-
ers. For example, it can be used to obtain information
about functioning and well-being directly from patients
in a standardized manner. By standardizing questions,
answers, and scoring, reliable and valid comparisons
can be made to determine the relative burden of different
conditions in several domains of health.

The value of general and specific population norms,
which was well demonstrated for the Sickness Impact
Profile (SIP; Bergner, Bobbitt, Carter, & Gilson, 1981),
later for the MOS SF-20 (Stewart, Hays, & Ware, 1988;
Stewart et al., 1989), and for other measures as well, has
also been demonstrated for the SF-36 and its revised
version. Whereas some of the initial descriptive studies
using the SF-36 were performed primarily to validate
scale scores (McHorney et al., 1992), the Short Form
survey scales appear to be increasingly accepted as valid
health measures for the purposes of documenting disease
burden. Disease-specific benchmarks, developed from
the disease or physically impaired subsamples of the
2009 SF-36v2 normative group, provide estimates of
the burden of disease for each of 40 disease or condi-
tion groups on each of the SF-36v2 scales and measures
and are available from QualityMetric or its authorized
resellers.

As previously mentioned, for each of at least 16
conditions, there are at least 100 articles that have been
published on the burden of illness as measured by the
Short Form family of instruments. Recent SF-36v2
articles reporting the burden of a disease/condition
or its treatment include those for anterior cruciate
ligament injury (Ochiai, Hagino, Tonotsuka, & Haro,
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2010), systemic sclerosis (Hudson et al., 2009), cancer
survivors (Greenfield et al., 2010), subclinical hypo-
thyroidism (Razvi, Ingoe, McMillan, & Weaver, 2005),
lung transplant recipients (Girard et al., 2006), multiple
sclerosis (Forbes, While, Mathes, & Griffiths, 2006),
inguinal hernia (Fitzgibbons et al., 2006), sacroiliac
syndrome (Cheng & Ferrante, 20006), colorectal cancer
survivors with intestinal ostomies (Baldwin et al., 2009),
non-Hodgkin lymphoma and breast cancer survivors
(Crespi, Smith, Petersen, Zimmerman, & Ganz, 2010),
fibromyalgia (Bennett et al., 2005), low back pain (Ko-
sinski et al., 2005), patients with asthma and/or COPD
(Abramson et al., 2010), and shoulder pain in diabetics
(Laslett, Burnet, Jones, Redmond, & McNeil, 2007).

Evaluating Treatment Effects in Clinical Trials

As people live longer, healthcare focuses less on
mortality than on improving how people feel and func-
tion, often in the face of multiple chronic diseases or
conditions. Many drugs in the discovery and develop-
ment pipeline hold the promise of reducing the impact
of chronic health problems on everyday life. Medical
researchers conducting clinical trials now recognize the
need to define benefits more broadly than traditional
clinical endpoints allow by including PROs in clinical
trials. Additional clinical evidence based on PROs also
commands increasing attention from the FDA, making
it critical to the drug review and approval process. The
FDA and the National Institutes of Health (NIH) have
launched an effort to encourage the use of PROs, stan-
dardize their assessment, and, when warranted, grant
indications for drugs based on patient-reported evidence
of improved functioning and well-being.

Given the high costs associated with drug develop-
ment and testing, clinical trials depend on reliable and
scientifically valid health outcomes measurements that
are acknowledged and accepted by the FDA. In turn, the
FDA has issued guidelines for the use of PRO measures
in medical product development to support labeling
claims (U.S. Department of Health and Human Services,
2009). Conversely, clinical trials that meet regulatory
roadblocks due to insufficient data can incur costly cor-
rective actions. Pharmaceutical companies thus require
the use of well-validated, documented, and accepted
PRO measures that can capture, with high degrees of
reliability and sensitivity, differences between alterna-
tive drugs, drugs versus placebos, and drug dosages over
relatively short periods of time.

The SF-36 and SF-36v2 are becoming widely
recognized as leading PRO measures in clinical tri-
als. They, along with other members of the SF family
of instruments, have been cited in a total of more than
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2,000 published articles as of January 2011 reporting
randomized controlled trial results. Their reliability and
validity in assessing the burden of disease and the effects
of treatment have been demonstrated for patients with
many different conditions. With more than 140 transla-
tions and adaptations available, the SF-36 and SF-36v2
represent international benchmarks for health outcomes
measurement and have been used as efficacy endpoints
in clinical trials.

When included in a clinical trial protocol, the SF
instruments can quantify a respondent’s experience
of improved health-related quality of life (HRQOL),
deliver proof of efficacy that goes beyond traditional
clinical endpoints, and provide a scientifically valid
body of evidence to facilitate timely regulatory ap-
proval. For example, Nicholson, Ross, Sasaki, and
Weil (2006) included SF-36v2 PCS and MCS scores
as endpoints in their Phase IV prospective, randomized
trial comparing the efficacy, tolerability, and safety of
polymer-coated extended-release morphine sulfate (P-
ERMS) and controlled-release oxycodone hydrochloride
(CRO) in the treatment of patients with moderate to
severe nonmalignant pain. Comparison of baseline and
24-week scores revealed significant change (p <.05) in
PCS for both treatment groups, whereas only the CRO
group showed significant 24-week change (p < .05) on
the MCS measure.

Fitzgibbons et al. (2006) included 2-year change in
the SF-36v2 PCS score as one of their primary outcomes
in a study of men with inguinal hernia undergoing either
standard open tension-free repair with mesh (n = 356)
or “watchful waiting” (n = 364). A total of 317 and 336
of the respondents, respectively, completed the 2-year
follow-up assessment, which demonstrated that the two
groups did not significantly differ in amount of baseline-
to-follow-up change on the PCS measure.

Strand et al. (1999) used the SF-36 to assess im-
provement in function and HRQOL in patients with
rheumatoid arthritis assigned to a leflunomide, metho-
trexate, or a placebo treatment group for 12 months.
The baseline scores were found to be significantly lower
than the U.S. norms (0—100 scale). Substantial improve-
ment on PCS, PF, BP, GH, VT, and SF were noted for
the leflunomide group, with the PCS change being sig-
nificantly greater than that found for the methotrexate
and placebo groups. The leflunomide group also had a
greater percentage of respondents showing two levels
of improvement (20% and 50%) on this same measure.
In a randomized, open-label, 1-year trial, Raynauld et
al. (2002) found that SF-36 PCS scores increased sig-
nificantly (p < .0001) at 12-months postbaseline for a
group of 127 patients with knee osteoarthritis receiving
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appropriate care in addition to an injection of hylan G-F
20 (a viscosupplementation product) each of the first 3
weeks of the study. No significant change was noted on
the SF-36 or any of the other quality-of-life measures
used for a control group of 128 patients.

Among some of the more recently published clini-
cal trials that employed the SF-36v2 are a study inves-
tigating the effect of active resistive exercise on breast
cancer—related lymphedema (Kim, Sim, Jeong, & Kim,
2010); an automated, interactive telephone intervention
to improve type 2 diabetes self-management (Bird et al.,
2010); and the effect of acoustic cueing on the quality of
life of people with moderate to severe Parkinson’s dis-
ease (Elston, Honan, Powell, Gormley, & Stein, 2010).

In addition, the SF-36v2 can be delivered in fixed-
length formats for self- or interviewer-administration,
by way of paper-and-pencil forms, smartphones, tablets,
and online (see Chapter 4). The ability to choose from
among several administration options is another feature
that enables the survey to meet the needs of clinical trials
that require practical and precise measures for risk screen-
ing and sensitive, patient-reported measures of outcomes.
Further research is underway to evaluate the comparability
of scores across administration modalities.

Disease Management

Health plan providers and others concerned with
disease management face significant measurement chal-
lenges. To control costs without harm to health, they
must have patient-specific information that predicts
risk, identifies healthcare needs, and quantifies the out-
comes that matter most to patients. Leaders in disease
management recognize that no single metric meets all
these requirements. While medical claims data provide
a convenient and retrospective view of utilization that
contributes to broad-based program planning, they of-
fer little to help understand the impact of disease on a
patient’s physical and mental health or identify who is
likely to benefit most from disease management strate-
gies. Rather than relying solely on claims data, experts
recommend an integrated measurement strategy that
combines data from multiple sources, including the
patient. Increasingly, disease management providers
are incorporating PRO surveys into their measurement
systems. Data from such surveys add significant value
because they improve risk prediction, service planning,
and outcomes monitoring efforts, as well as ensuring that
program planning and evaluation efforts incorporate the
patient’s perspective.

The SF-36v2 can provide practical solutions to
disease management’s most pressing measurement
challenges. Its reliability and validity in assessing the bur-
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den of disease has been demonstrated for several patient
populations. Many studies document its ability to predict
hospitalization, total medical expenditures, job loss and
work productivity, future health, risk of depression, use
of mental health care, and mortality. For example, Haffer,
Bowen, Shannon, and Fowler (2003) used the SF-36 to
assess participants with one or more of several chronic
conditions in the Medicare HOS at baseline and again 2
years later to demonstrate the need for disease manage-
ment programs for chronically ill Medicare enrollees.
Sidorov, Shull, Girolami, and Mensch (2003) measured
the impact of a disease management program on the qual-
ity of life of a group of congestive heart failure (CHF)
patients using the SF-36. In a broader study, Walker,
Landis, Stern, and Vance (2003) used PCS and MCS
measures derived from the SF-36v2 and SF-8 to demon-
strate changes in the quality of life of large samples of
patients with coronary artery disease, chronic obstructive
pulmonary disease, and heart failure who were involved
in disease management programs.

In addition, disease-specific surveys can be paired
with the SF-36v2 to capture a more comprehensive pic-
ture of HRQOL. When used with one or more disease-
specific measures, it provides information necessary to
screen patients with common chronic conditions—such
as asthma, congestive heart failure, diabetes, migraine
headaches, and osteoarthritis—and to monitor and com-
pare their outcomes over time.

Risk Prediction and Cost-Effectiveness

Health plans, disease management programs, and
employers use predictive models to forecast health ex-
penditures and to identify those who may benefit from
proactive health interventions and prevention programs.
Most predictive models rely on laboratory and claims
data. These models often fail to identify many at-risk
individuals because they miss previously healthy pa-
tients who have developed serious conditions and stable
patients whose conditions are beginning to worsen. Such
models may underestimate future expenditures and miss
individuals in early stages of disease or illness episodes
that could benefit from disease management interven-
tions leading to reduced downstream complications
and costs.

Increasingly, health planners are recognizing
that when generic HRQOL data from patients’ self-
assessments of physical and mental health are added to
predictive models, their predictive power substantially
improves, yielding information that helps providers
better anticipate and manage health problems. The
SF-36v2 is among the best validated and widely used
HRQOL measures available today. It can be used as a
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baseline in risk stratification and, when repeated over
time, for health outcomes monitoring. Because it can
be completed quickly, health plan administrators and
other users can collect self-reported health assessment
data efficiently and inexpensively. Moreover, because it
measures both physical and mental health over a very
wide range, it can be used for risk prediction with any
population.

Including the SF-36v2 scales and measures in pre-
dictive models can improve forecasts of future expendi-
tures, resource utilization, health outcomes, likelihood
of hospitalization, risk of depression, use of mental
health specialty care, job loss, return to work and work
productivity, future health, and mortality. For example,
Hornbrook and Goodman (1995) found results from the
SF-36 PF, RP, and GH scales and the Reported Health
Transition (HT) item, now called the Self-Evaluated
Transition (SET) item, to be better predictors of total
annual health care expenditures for a large sample of
HMO subscribers than demographic and clinical vari-
ables (e.g., age, existing condition) alone. Thus, using
the SF-36v2 in baseline health assessments can help to
more accurately quantify patients’ healthcare needs and
develop effective care plans. Administering it at selected
intervals, such as before and after a disease management
intervention, will allow the user to quantify physical and
mental health outcomes and to evaluate the effectiveness
of interventions.

Patient-Provider Relations

Containing costs is one of the biggest challenges
facing health care providers today. As employers have
begun to shift a greater portion of health care costs to
employees and their families, interest in consumer-
driven health care has markedly increased. As a result,
consumers are taking greater control of their health
care and becoming more actively engaged in making
important treatment decisions. Health plans and disease
management companies have responded by making
every effort to keep members informed and educated.

This trend in health care consumerism is also giv-
ing rise to increased use of technology. As consumers
search the Internet for medical information and data,
online health care is gradually being personalized, with
managed care organizations viewing their websites as
core components of their businesses.

Another result of high health care costs can be seen
in the amount of time that clinicians spend each day with
patients. For example, Gottschalk and Flocke (2005)
found the average face-to-face patient care time for a
sample of family physicians was 10.7 minutes, with
an additional 2.6 minutes being spent on visit-specific
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work outside of the examination room. These results
are far more conservative than those found in the 2003
National Ambulatory Medical Care Study (NAMCS;
Hing, Cherry, & Woodwell, 2005). Overall, Gottschalk
and Flocke’s sample spent only 54.9% of the workday
involved in actual face-to-face patient care, with ad-
ditional visit-specific work outside of the examination
room occupying 14.5% of their time and work related
to other patients not being seen in the office at that time
accounting for another 22.9%. Predictably, limited con-
tact between patients and providers has only increased
the need and demand for member-focused services that
promote information flow and foster improved care
delivery through consumer involvement.

When incorporated as part of the standard care
process, the SF-36v2 can improve and enhance com-
munication by providing information that enables health
care providers to make the best use of the limited time
they have to see patients. As previously discussed,
the survey’s results can be used to establish an objec-
tive baseline measure of health status against which
health problems can be identified, effects of treatment
monitored, and outcomes of that treatment quantita-
tively assessed. Moreover, employing an Internet-based
method of administering the SF-36v2 can afford the
busy provider the additional benefits of providing im-
mediate feedback for members, a rich set of reporting
facilities for the clinician, and aggregated survey results
for groups of patients.

An example of how the survey can improve patient
communication and management is provided by Wagner
et al. (1997). The authors conducted a controlled study
in which 163 consecutive epilepsy patients were admin-
istered the SF-36 during a prestudy assessment and then
again prior to subsequent office visits, beginning within
6 months of the prestudy assessment and continuing for
6 months thereafter. During the follow-up visit, 126 of
the study participants (70%) were randomly assigned
to the intervention condition in which their physicians
had access to their assessment results at the time of the
encounter. The remaining 37 participants (30%) were
assigned to a control condition in which their physi-
cians did not have access to their SF-36 results. After
each encounter, patients in both conditions completed
a satisfaction questionnaire and, in the case of inter-
vention patients, physicians completed a questionnaire
regarding the usefulness of the SF-36 information dur-
ing the encounter. Although the two groups of patients
did not differ significantly in their attitudes toward or
satisfaction with their care, the physicians reported that
the survey results provided new information in 63% of
the encounters, prompted change in therapy in 12%,
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was useful for patient communication in 14%, and was
useful in management in 8%. They also found that the
worse the survey results, the greater utility of the SF-36
for patient communication and management.

The SF-36v2 also can be used to measure the ef-
fects of other attempts at improving communication
between patients and their health care providers. Us-
ing a randomized crossover design, Detmar, Muller,
Schornagel, Wever, and Aaronson (2002) studied the
effects of providing HRQOL feedback to physicians
and their oncology patients undergoing palliative care.
For the purpose of this study, results from the patient
self-administered Quality of Life Questionnaire-Core
30 (QLQ-C30 [version 3.0]; Fayers, Aaronson, Bjordal,
Curran, & Groenvold, 1999), which was administered
before each of four visits, were used. Among several
variables investigated was change in patients’ scores
on the SF-36. The two cohorts of intervention patients
and two cohorts of control patients did not differ sig-
nificantly in health domain scores between the first and
fourth visits; however, a significantly greater percentage
of the intervention patients exhibited an improvement
of 0.5 standard deviations or greater on both the MH
scale (43% vs. 30%; p = .04) and the RE scale (22%
vs. 11%; p = .05), suggesting positive emotional effects
were brought about as a result of the intervention.

Direct-to-Consumer Information

As pharmaceutical companies shift from marketing
their drugs and devices to physicians toward broader-
based efforts to position their products as solutions to
health problems, they increasingly engage in providing
information directly to potential consumers. Direct-to-
consumer (DTC) information comes in many forms,
from marketing/advertising to outreach/educational
campaigns.

As indicated in surveys by the FDA and the National
Consumer League, companies provide DTC information
to achieve a number of objectives. In addition to promot-
ing specific products, these objectives include educating
the public about medical conditions, their symptoms
and effects, and potential treatment options; prompting
recognition or detection of personal health problems that
may benefit from clinical consultation, thereby encour-
aging more appropriate care-seeking, case-finding, and
physician-patient dialogue; and promoting self-care and
compliance with treatment regimens. At the same time,
consumers are actively searching for relevant informa-
tion to help them understand health problems, recognize
risks and side effects, communicate better with their
clinicians, and participate in managing symptoms and
treatments.
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Critical to the success of DTC information cam-
paigns is consumer recognition that the information
provided has immediate relevance to them. Increasingly,
DTC materials include short, self-report health assess-
ments, the results from which link directly to guidelines
regarding likelihood of diagnosis and/or recommended
self-care, physician consultation, and treatment options.
To be most effective, such assessments should meet
scientific standards of reliability and validity and have
demonstrated acceptance and relevance among consum-
ers and clinicians. A recent example is the promotion
of the Asthma Control Test™ (ACT™; Kosinski, Bayliss,
Turner-Bowker, & Fortin, 2004) as part of a popular
media (e.g., newspapers, magazines, television, Inter-
net) advertising campaign for an asthma medication. In
these ads, asthma patients are encouraged to complete
the five-item questionnaire about how well their asthma
is being controlled and to discuss the results with their
health care provider.

When health assessments meet measurement stan-
dards and are selected or developed with their planned
use in mind, benefiting populations can be identified,
key data can be collected, and recommendations can be
provided, all with a solid return on investment. Those
employing the SF-36v2 as part of a DTC assessment
have the added benefit of being able to administer the
survey in fixed-form format either in print, by smart-
phone or tablet, or online via the Internet. Also, one or
more disease-specific measures can be administered
along with the survey to provide consumers and their
clinicians with the information required to screen and
monitor common chronic conditions such as asthma,
congestive heart failure, or depression.

In addition, as pharmaceutical companies strive to
cost-effectively target specific consumer populations,
health assessments delivered online can help to identify
potential users/consumers and better match treatments
to their needs. For DTC campaigns relying chiefly on
Internet-based material, the results of their efforts may
be maximized by making online administration avail-
able to potential customers, such as in the case of the
availability of the ACT via the Internet. Overall, using
the SF-36v2 as part of a DTC marketing effort can help
garner consumer acceptance by providing a first-stage
screen for conditions having substantial impact on ge-
neric domains and, when used longitudinally, gathering
proof of improved outcomes.

Survey Validation

Because of their solid psychometric foundations
and frequent incorporation into studies published in
peer-reviewed journals, the SF-36v2 and the other Short
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Form surveys are considered by many to be the “gold
standard” of HRQOL surveys. As such, the Short Form
component summary measures and health domain scales
are often used as criteria for validating new or existing
disease-specific and generic HRQOL measures. For
example, Hawthorne, Kaye, Gruen, Houseman, and
Bauer (2011) used correlations with the SF-36v2 PCS
and MCS measures as means to support the construct
validity of scales from the Quality of Life after Brain
Injury measure. Also, Gersh, Arnold, and Gibson (2011)
used the SF-36v2 RP and MH scales to measure dis-
ability and mood disturbance, respectively, in a study
investigating the utility of the Pain Stages of Change
Questionnaire (PSOCQ) to assess treatment completion
and to determine if PSOCQ scores correlate with clinical
outcomes with a group of chronic pain patients. Yoshida
et al. (2011) used the SF-36v2 as a criterion measure in
their validation study of the Brief Scale for Psychiatric
Problems in Orthopaedic Patients assessment. In another
example, Hirsch et al. (2008) used the SF-36v2 to evalu-
ate the validity of the Gout Impact section of the Gout
Assessment Questionnaire.

A Final Comment on Applications

Debate about the uses of health outcomes assess-
ment methods is spreading beyond the arcane realm of
methodologists (Maruish, 2002, 2004a; Ogles, Lambert,
& Fields, 2002; Ware, 1990b, 1993). Policy analysts
and health care managers—intent on getting the best
value for their dollars—have joined the intellectual
fray. Clinical investigators evaluating new treatments
and technologies, as well as practicing clinicians seek-
ing better patient outcomes, are also demanding useful
assessment methods.

Despite advances in measurement tools, the current
state of health care monitoring is woefully deficient. To
wit, national health surveys, management information
systems used by health care delivery organizations, da-
tabases analyzed in most clinical trials, and inpatient or
outpatient medical records do not include comprehensive
health assessments. However, federal health agencies are
increasingly recognizing the importance of standardizing
the content of tools to measure health concepts and are
coordinating their efforts in this regard. One such ex-
ample is the Patient-Reported Outcomes Measurement
Information System (PROMIS) project, supported by
the National Institutes of Health (NIH). This trans-NIH
initiative involves a cooperative network of six primary
research sites and a statistical coordinating center whose
goal is to help define the next generation of health
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outcomes measurement by improving upon existing
measures through better psychometrics, CAT software,
and the use of the Internet for alternative connections
and standardized scoring (see http://commonfund.nih.
gov/promis for more information).

To meet the needs of the 21st century patient, infor-
mation about general health outcomes must be added
to the nation’s healthcare database. Minimum standards
of comprehensiveness should be adopted to monitor the
health of the general population and to evaluate health
care policies. A core set of measures assessing generic
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health outcomes should be standardized and adopted to
compare the relative burden of medical and psychiatric
conditions and relative treatment benefits. It is now
practical to include a standardized core set of general
health measures across applications (e.g., general popu-
lation surveys, clinical trials) while supplementing this
core according to the particular needs of a given study.
The resulting comparison data would greatly advance
the understanding of health measure interpretation for
all applications. Adoption of a standardized core set of
health measures should be a high priority.
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The Short Form Family of
Health Survey Instruments

The “developmental” version of the SF-36, pub-
lished in 1988 (Ware), represented a significant advance
in the short-form instrumentation available to measure
the self-reported health status of patient and nonpatient
populations. Since that time, one revised version of the
SF-36 and three abbreviated Short Form surveys have
been made available. The SF-36v2, the most up-to-
date fixed-form version of the SF-36 that is currently
available, incorporates the use of more comprehensive
normative data with the knowledge and advancements
gained from over a decade of applications in research and
clinical settings. It is recommended for all new studies
requiring one of the two 36-item measures. However,
all members of the Short Form family of instruments for
adults—the SF-8, SF-12, SF-12v2, SF-36, SF-36v2, and
DYNHA Computerized Adaptive Health Assessments—
are cross-calibrated and scored on the same norm-based
T-score metric to maximize their comparability and all
have demonstrated their usefulness in assessing health
status. Note that the SF-10™ Health Survey for Children
is also a member of the Short Form family but is not
calibrated with the adult surveys.

Although the original SF-36 and SF-12 (which is
comprised of a subset of SF-36 items) proved to be
useful for many purposes, years of experience revealed
the potential for improvements. The need to improve
item wording and response choices, demonstrated by
the International Quality of Life Assessment (IQOLA)
Project (see Chapter 1) and the translation of the SF-
36 forms, and the opportunity to update normative
data led to the revision and norming of the new SF-36
survey—the SF-36v2—in 1998. The SF-36v2 was re-
normed in 2009, providing more current U.S. general
population comparison data than are available for the
SF-36. Because the SF-36v2 is now considered supe-
rior to the original instrument for the aforementioned
reasons, QualityMetric Incorporated has discontinued
the licensing of data collection and scoring services for

the original SF-36 and SF-12 forms, including the sale
of supporting materials for these surveys.

The purpose of this chapter is to provide a broad
overview and comparison of the SF-36v2 with regard
to the SF-12v2 and the SF-8. The following sections
describe the features of each survey and discuss con-
siderations for deciding which one to use. In addition,
this chapter discusses the general considerations for
matching a Short Form survey to an application and
provides a direct, survey-to-survey comparison summary
for application-matching purposes. Finally, the efforts to
translate the Short Form surveys for multinational use
are discussed briefly.

The Short Form Instruments

There are many commonalities among the members
of the Short Form family of instruments. A brief descrip-
tion of each of the five available surveys is presented in
the following sections.

The SF-36v2 Health Survey

Based on the SF-36, the SF-36v2 (Ware, 2000, 2004;
Ware & Kosinski, 1996; Ware et al., 2007; Ware, Kosin-
ski, & Dewey, 2000) contains 36 items used to measure
eight domains of health-related quality of life (HRQOL):
Physical Functioning, Role-Physical (i.e., role limita-
tions due to physical health), Bodily Pain, General
Health, Vitality, Social Functioning, Role-Emotional
(i.e., role limitations due to mental/emotional health),
and Mental Health. The information obtained from these
eight health domains can be further aggregated into the
Physical Component Summary (PCS) measure and the
Mental Component Summary (MCS) measure. Data
from the survey have proven its usefulness in measuring
health status and outcomes in both general and specific
populations. Information about the SF-36v2, including
citations for the most recently published studies and the
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developers’ responses to frequently asked questions, are
available online at http://www.sf-36.0rg.

As previously mentioned, the SF-36v2 offers sig-
nificant improvements in the measurement of HRQOL
compared to the SF-36. These advances include:

* Improved instructions and questionnaire items,
designed to simplify the wording and make the
language more familiar.

* Improved layout for questions and response
choices, making them easier to read and com-
plete, thereby reducing the frequency of missing
responses.

* Greater comparability with the widely used
translations and cultural adaptations.

* Five-level response choices, replacing yes/no
response choices, for items in the Role-Physical
and Role-Emotional health domain scales, ex-
tending the range of functioning measured and
increasing score precision.

* Five-level response choices, replacing six-level
response categories, designed to eliminate the
ambiguous response choice (A good bit of the
time) in the Mental Health and Vitality health
domain scales.

* Norm-based scoring, in the form of T scores,
for the health domain scales. Note that the com-
ponent summary measures have always been
scored using 7T scores.

*  Up-to-date 2009 T-score norms for both the
standard (4-week) and acute (1-week) forms.

These improvements are discussed in detail in Chapter
13 of this manual.

The SF-12v2 Health Survey

Based on the SF-12, the SF-12v2 (Ware et al., 2010)
offers significant advantages in the measurement of
health status. Its 12 items were taken directly from the
SF-36v2; as a result, the improvements found in the
SF-12v2 are similar to those made to the SF-36v2. In
addition to the substantial gains in the range and preci-
sion of measurement achieved in comparison with the
SF-12, the eight health domain scales can be scored on
the SF-12v2 as well. Thus, it has proved to be a viable
alternative to the SF-36v2 for those seeking a very brief
but comprehensive measure of health status. Detailed
information about the development of the SF-12v2 can
be found in Ware et al.

The SF-8 Health Survey

The SF-8 (Ware, Kosinski, Dewey, & Gandek, 2001)
contains 8 items, only one of which is identical to any of
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the items in the SF-36v2. Although the SF-8 items are
not a direct subset of SF-36v2 items, both the SF-8 and
the SF-36v2 measure the same eight health domains.
Whereas the SF-36v2 uses between 2 and 10 items to
measure each health domain, the SF-8 uses just one
item for each health domain, making it less burdensome
to complete and a good alternative to the SF-36v2 and
the SF-12v2 for large-scale population survey efforts.
Similar to the SF-36v2 and the SF-12v2, the PCS and
MCS measures can be calculated from SF-8 results.
The one disadvantage is that its scores generally cover
a narrower range of the measured constructs, are more
coarse (i.e., define fewer levels) for some scales, and are
less precise. Therefore, the SF-8 is not the Short Form
survey of choice when one is interested in respondent-
level interpretations of scores, in conducting studies
with smaller sample sizes where enhanced precision is
especially important, or in performing investigations
requiring more statistical power.

Computerized Adaptive Testing (CAT) and
the DYNHA Computerized Adaptive Health
Assessments

For the most demanding applications of health status
surveys, brief fixed-form tools are no longer the most
efficient, practical, or precise measures available. On-
going research is demonstrating that software based on
computerized adaptive testing (CAT) logic delivers the
best of both worlds: increasingly practical and precise
measures that cover the very wide range of levels of
health and well-being required to monitor and compare
generic health outcomes across diverse populations, all
while being administered with only the minimum of
necessary items. By matching questions to each respon-
dent’s health level, CAT can also estimate scores much
more efficiently than fixed-form surveys.

The core general health measures in QualityMet-
ric’s DYNHA software are based on the Short Form
family of instruments. This software uses item response
theory (IRT) models to calibrate item pools (using
items taken from the SF-36v2 and other widely used
questionnaires) and to select the best items for each
respondent, items that are then scored using the same
T scores as the SF-36v2. The resulting CAT survey
scores are quite accurate over a very wide range of
measurement. This approach to survey administration
offers efficiency, comparability of results using 7-score
norms, and availability of interpretation guidelines
based on the Short Form surveys.

A prototype of computerized dynamic health assess-
ments is available online at http://www.amlhealthy.com.
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The SF-10 Health Survey for Children

The SF-10 Health Survey for Children (Saris-
Baglama et al., 2007) is a 10-item, parent-completed
Short Form survey designed to measure the physical
and psychosocial functioning of children aged 5 through
17 years. This survey was designed to be an alternative
to the short-form Child Health Questionnaire (CHQ™;
Landgraf, Abetz, & Ware, 1999). The CHQ was devel-
oped in the early 1990s from the findings of the Child
Health Assessment Project at Tuft’s New England
Medical Center’s Health Institute and in response to the
need for a comprehensive generic measure of functional
health status and well-being in children and adolescents.

Much like the SF-12v2 and SF-8, the SF-10 instru-
ment was developed to be brief, reliable, and valid, yet
still comprehensive in its coverage of content areas rele-
vant to children’s physical and psychosocial functioning
and well-being. Specifically, the developers’ objective
was to reproduce the CHQ’s Physical Summary (PhS)
and Psychosocial Summary (PsS) scores (referred to as
PHS-10 and PSS-10, respectively, in the SF-10) using
only one or two items from eight of the 10 domains
represented. As previously mentioned, the SF-10 was
developed as an alternate form to the CHQ that would
enable the reproduction of the PhS and PsS scores of
the 50-item CHQ using significantly fewer items.

A brief instrument like the SF-10 offers many ad-
vantages for practical application; however, it is not as
precise as the longer-form CHQ and generally covers a
narrower range for each of the construct areas assessed.
The SF-10 is intended for use in population-based
studies, in studies involving large sample sizes, and in
group-level comparisons where precision is less of a
concern due to large sample sizes. Short-form measures
like the SF-10 work well in large studies because preci-
sion and the statistical power of hypothesis testing are
achieved more by utilizing a larger representative sample
than by increasing measurement reliability through the
administration of many items. When used in population
studies, the SF-10 yields results that are comparable to
those that can be obtained with the longer-form CHQ.

Deciding Which Short Form Survey
to Use

Choosing among the forms and versions of the SF
family of health survey instruments depends on the
requirements of the intended application, among other
considerations. Score interpretation and the need for
norms are not major considerations because the underly-

ing metrics (i.e., T scores) used in the scoring of all the
Short Form surveys have been standardized across the
summary measures. In most cases, choosing a survey
involves a tradeoff between precision and respondent
burden and whether Internet-based dynamic adminis-
trations are possible. The following sections discuss
considerations for selecting a survey, focusing on the
Short Form instruments developed for use with adults.

Features of the Short Form Surveys

Content. All of the adult Short Form surveys mea-
sure the same eight health domains: Physical Func-
tioning (PF), Role-Physical (RP), Bodily Pain (BP),
General Health (GH), Vitality (VT), Social Functioning
(SF), Role-Emotional (RE), and Mental Health (MH).
Because more items permit better representation of
each health domain, the domains are best represented
in the SF-36v2, followed by the SF-12v2, and then the
SF-8. The SF-36v2 and SF-12v2 have 12 items in com-
mon, whereas the SF-8 has only one item in common
with the SF-36v2 and no items in common with the
SF-12v2. Content is very similar across all the surveys,
however, and measures of corresponding concepts
achieve a very high correlation across all forms. Finally,
the SF-8, SF-12v2, and SF-36v2 all yield scores for the
eight health domains and the two component summary
measures (PCS and MCS).

Recall period. In each survey, most items ask re-
spondents to consider a specific period of time, or recall
period, when responding. Both the SF-36v2 and SF-
12v2 are available in two forms, each covering a specific
recall period. The standard, or 4-week recall, form asks
the respondent to answer the Short Form questions as
they pertain to the way he or she felt or acted during
the past 4 weeks. The acute, or 1-week recall, form asks
the respondent to answer the Short Form questions as
they pertain to the way he or she felt or acted during
the past week. The SF-8 is available in three validated
forms, each with a differing recall period: a standard
form (4-week recall), an acute form (1-week recall), and
a second acute form (24-hour recall; Ware, Kosinski,
Dewey, & Gandek, 2001).

The standard 4-week recall period was adopted for
the Short Form surveys to maintain comparability with
the long-form Medical Outcome Study (MOS) measures
from which it was derived. The 4-week recall period
was adopted for the MOS long-form measures because
it was thought that focusing on the previous 4 weeks
would capture a more representative and reproducible
sample of recent health, not unduly affected by daily
or momentary fluctuations (Fowler, 1984; Stewart &
Ware, 1992). Use of the SF-36v2’s standard (4-week
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recall) form is appropriate when the instrument will be
administered only once to the respondent or when at
least 4 weeks will pass between readministrations. In
most cases, the standard form will meet a clinician’s
needs concerning patient monitoring and a researcher’s
needs regarding many types of investigations, particu-
larly those of a longitudinal nature. However, there are
many instances in which a 4-week recall period is not
appropriate, particularly in studies that require relatively
short intervals between follow-up assessments because
changes in health status occur more rapidly.

The acute form of the SF surveys was designed for
applications in which health status would be measured
weekly or biweekly. To create the acute form, the recall
period for six SF scales (RP, BP, VT, SF, RE, and MH)
was simply changed from “the past 4 weeks” to “the
past week.” For example, the question, “During the past
4 weeks, how much of the time has your physical health
or emotional problems interfered with your social activi-
ties (like visiting friends, relatives, etc.)?” was changed
to, “During the past week, how much of the time has
your physical health or emotional problems interfered
with your social activities (like visiting friends, relatives,
etc.)?” Two scales, PF and GH, do not have a recall period,
so they are identical across acute and standard forms. The
acute (1-week recall) form provides a better description
of a respondent’s health status during the most recent
week than the standard form. Also, when more frequent
readministrations are required, the acute form is most
appropriate. For example, the acute form is recom-
mended when a clinician or researcher wants to closely
monitor the effects of a physical (e.g., pharmacological)
or behavioral (e.g., psychotherapeutic) intervention on a
patient or group of patients when such effects are likely
to occur rapidly (e.g., asthma therapy). However, at least
1 week must pass between acute form administrations
in order to obtain valid information.

Generally, the results from administrations of the
standard and acute forms substantially agree. However,
users may find that results from the acute form differ
from those obtained from the standard form. For ex-
ample, Keller et al. (1997) found that the effect of the
form did approach significance (p = .08) with two small
samples of asthma patients participating in a controlled
study of the effects of inhaled corticosteroid on HRQOL.
In addition, univariate analyses revealed more favorable
results (i.e., higher scores on the 0—100 scoring metric)
using the acute form, with RE averaging nearly 7 points
higher (p = .05), RP averaging nearly 5 points higher,
and SF averaging nearly 3 points higher. It is important
to note, however, that this study was conducted within
the context of a randomized clinical trial where changes
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in health status can occur relatively quickly; therefore,
these results still need to be replicated with other acutely
ill patient samples. Also be aware that the Keller et al.
findings could not be replicated using data from the 1998
SF-36v2 normative sample, which found that health
domain scale scores from the standard and acute forms
were very similar.

The 24-hour recall version of the SF-8 was devel-
oped to increase the survey’s responsiveness to very
acute changes in health status, such as those that may
occur within 2 to 3 days. Thus, it is an SF solution for
situations requiring group-level health status assessment
more frequently than once a week.

Respondent burden. Shorter surveys can be com-
pleted more quickly and require less space in printed
questionnaires. On average, the SF-8 can be completed
in 1 to 2 minutes, the SF-12v2 in 2 to 3 minutes, and the
SF-36v2 in 5 to 10 minutes. Survey length and respon-
dent burden may be an issue in some clinical settings or
when a survey is administered as part of a large battery of
instruments. Consequently, the SF-12v2 quickly became
the tool of choice among fixed-form population surveys
because its RP and RE health domain scales cover wider
ranges of health levels more accurately with fewer items
than their three- and four-item counterparts on the SF-
36v2. This improvement in precision, in conjunction
with a reduction in respondent burden, is noteworthy in
light of the importance of the role-participation domains
and the increasing importance of practical considerations
in selecting health measures for widespread use.

Precision. Like respondent burden, precision in part
varies directly with the numbers of items and response
choices. Overall, the SF-8 scales are the coarsest, of-
fering the least amount of precision and generally
covering a narrower range of each of the eight health
domains. The SF-12v2 provides more precision than
the SF-8 in half of the domains, but less precision than
the SF-36v2 in all the domains. Generally, scales with
more levels provide greater measurement precision (see
Table 3.1). The improvements embodied in the SF-36v2
and SF-12v2 significantly increased the precision of
both of these surveys over their predecessors. Across
all domains, the SF-36v2 health domain scales have
as many or more levels, and thus greater measurement
precision, than any of the SF-12v2 or SF-8 scales. This
is an important feature to consider when sample sizes
are small and measurement precision is paramount.

Note that the component summary measures of each
of the adult Short Form instruments provide the greatest
number of levels of measurement and, thus, more mea-
surement precision than each of their respective form’s
health domain scales. For this reason, even the SF-8
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Table 3.1

Comparison of the Number of Items and Levels of
Measurement for Each Component Summary Measure and
Health Domain Scale for the SF-8, SF-12v2, and SF-36v2

SF-8 SF-12v2 SF-36v2
Items Levels Items Levels Items Levels

PCS 8 382 12 441 36 486
MCS 8 386 12 438 36 494
PF 1 5 2 5 10 21
RP 1 5 2 9 4 17
BP 1 6 1 6 2 11
GH 1 6 1 5 5 21
VT 1 5 1 5 4 17
SF 1 5 1 5 2 9
RE 1 5 2 9 3 13
MH 1 5 2 9 5 21

component summary measures may provide sufficient
measurement precision for studies involving small
sample sizes.

Treatment of missing data. Two procedures have
been developed for estimating Short Form survey scores
when there are missing data: the Half-Scale Rule and
Full Missing Score Estimation (Full MSE; see Chapter
6). These procedures can be applied to data from any
of the Short Form surveys; however, the most robust
treatment of missing data occurs with the SF-36v2, fol-
lowed by the SF-12v2, and, then the SF-8. Note that the
Full MSE method requires the use of the QualityMetric
Health Outcomes Scoring Software 5.0 (Saris-Baglama
et al., 2011; see Chapter 5).

Data quality evaluation. Several measures and
procedures have been developed or are otherwise avail-
able for evaluating the quality of data obtained from the
administration of the Short Form surveys, including
completeness of data, responses within range, confir-

Table 3.2

mation of the two-component structure, percentage
of estimable component scores, convergent validity,
discriminant validity, consistent responses, percentage
of estimable scale scores, item internal consistency, item
discriminant validity, and scale reliability. Note that each
of these data quality evaluation methods cannot be used
with every Short Form instrument (see Table 3.2; see also
Chapter 6).

Ceiling and floor effects. Additional considerations
when choosing a Short Form survey are ceiling and floor
effects. With the exception of the RP and RE scales, the
range of observed scores is greatest among the SF-36v2
health domain scales, compared to the SF-12v2 and
SF-8 scales, although the differences are not great. The
implication is that the SF-36v2 health domain scales
define a wider range of each measured construct than
do the SF-12v2 and SF-8 scales. Therefore, the ceiling
and floor effects found with SF-36v2 scales are less
problematic than those found with the SF-12v2 and SF-8
scales.

Norms. Norms for both the SF-36v2 and SF-12v2
are based on a 2009 U.S. general population sample,
while the SF-8 norms are based on a 2000 U.S. general
population sample. Although the international norms
available for the SF-36v2 are not as abundant as those
for its predecessor, the number of SF-36v2 translations
is continually growing.

Norm-based scoring and interpretation. Norm-
based scoring, in the form of 7 scores, and interpretation
guidelines are available for each of the three adult Short
Form surveys (see Chapter 14).

Availability of health domain scales. Interest in the
ability to score the eight health domains is no longer a
reason to favor the SF-36v2 over a SF-12 form, as has
previously been the case. In contrast to the SF-12, which

Short Form Data Quality Indicators, by Survey

Indicator

SF-8  SF-12v2 SF-36v2

Completeness of data
Responses within range

Confirmation of the two-component structure
Percentage of estimable component scores

Convergent validity

Discriminant validity

Consistent responses

Percentage of estimable scale scores
Item internal consistency

Item discriminant validity

Scale internal consistency reliability

L] L[] L]
L] L[] L]
L] L] L]
a a a
Y b

° L[] ¢
L]

L] L[] L]
L]

L]

°

2Assessed as part of estimable scale scores.
"Assessed as part of item internal consistency.
“Assessed as part of item discriminant validity.
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yielded score estimates for only the two component
summary measures (Ware, Kosinski, & Keller, 1995,
1996), the SF-12v2 has the advantage of yielding scores
for all eight health domains in addition to scores for the
physical and mental component summary measures. The
SF-8 provides scores on all health domain scales and
component summary measures as well.

Translations. Beginning in 1991 with the SF-36,
the IQOLA Project adopted a multistage translation
procedure designed to assure that translations of the
instrument were not only conceptually equivalent to
the U.S. source-form but also linguistically and cultur-
ally relevant (Aaronson et al., 1992; Bullinger et al.,
1998). As of August 2011, more than 140 translations
and English-language adaptations of the Short Form
instruments had been completed pursuant to the Inter-
national Quality of Life Assessment (IQOLA) Project
(see Chapter 1), and other translation projects are
currently underway. A list of translated versions of all
the Short Form instruments is available at http://www.
qualitymetric.com.

Chapter 13 of this manual provides a more detailed
discussion of the SF-36v2 translations. Additional infor-
mation about translations of the SF instruments, as well
as information related to products, services, and licensing,
can be found online at http://www.qualitymetric.com.

Documentation. Up-to-date manuals and/or guides
that document survey development, scoring processes,
and interpretation guidelines are available for the SF-
36v2, SF-12v2, and SF-8.

Published literature. As of July 2011, over 17,000
articles and other publications about the Short Form sur-
veys had been identified. Although most of these publica-
tions are about the SF-36, the number of published articles
on the SF-36v2 and SF-12v2 is expected to quickly ac-
celerate within the next few years. The most up-to-date
information regarding published literature about all of the
Short Form surveys can be found online at http:/www.
qualitymetric.com and http://www.sf-36.org.

Matching a Form to an Application: General
Considerations

A number of factors should be considered when
deciding which survey to use for a particular application.
This decision hinges, in large part, on making a tradeoff
between respondent burden and score precision. This
and other considerations are addressed in the following
sections.

Assessing and monitoring individual patients for
clinical purposes. Originally, the SF-36 was used in
population health surveys. Its brevity, however, made it
and the SF-36v2 increasingly attractive for use in clini-
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cal trials and for individual patient evaluation purposes
in clinical practice.

Selecting a health status measure for assessing and
monitoring individual patients for clinical purposes of-
ten requires a compromise between the burden placed
on patients and medical staff to obtain the information
and the usefulness of that information. Gathering health
domain and component summary information is much
less burdensome when employing the SF-12v2 instead
of the SF-36v2, and it is even less burdensome when
using the SF-8. At the same time, the SF-12v2 and
SF-8 cover a narrower range of functioning and are less
precise than the SF-36v2. Thus, the two shorter instru-
ments provide less quantitative and reliable information
about a patient’s health status at any given point in time
and about the amount of change in that status over time.
Therefore, use of the SF-12v2 or SF-8 for assessing and/
or monitoring individuals is discouraged. Instead, the
DYNHA-administered SF-36 is recommended for this
purpose; however, if a fixed-form instrument is required,
then the SF-36v2 is recommended. Use of the SF-36v2
provides greater utility and breadth of coverage for both
the component summary measures and health domain
scales. For example, the SF-36v2’s five-item MH scale,
initially developed as the Mental Health Inventory
(MHI-5; Berwick et al., 1991; Veit & Ware, 1983), has
been found to be a psychometrically sound alternative
to longer instruments for the screening of anxiety and
affective disorders (Berwick et al., 1991). Its usefulness
with individual patient evaluations has also been estab-
lished in case study demonstrations (e.g., see Wetzler,
Lum, & Bush, 2000; see also Chapter 12).

It is important to note that some experts in the field
would contend that the psychometric properties of the
SF-36v2 are not adequate for use in individual assess-
ments. For example, McHorney and Tarlov (1995) ar-
gued that the SF-36 did not meet all of their six criteria
for individual patient applications. These criteria were:
(a) practical features (e.g., takes less than 15 minutes to
complete), (b) breadth of health measured (e.g., includes
scales for measuring physical and mental status), (c)
depth of health measured (e.g., allows for adequate floor
and ceiling), (d) cross-sectional measurement precision
(e.g., internal consistency reliability greater than or equal
t0.90), (e) longitudinal-monitoring measurement preci-
sion (e.g., 2- to 4-week test-retest reliability greater than
or equal to .90), and (f) validity (e.g., convergent and
divergent validity, sensitivity to change).

According to the data available at the time, McHor-
ney and Tarlov argued that the original SF-36 did not
meet the aforementioned criteria for ceiling effects
and reliability (internal consistency and test-retest).
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However, these requirements may be too stringent and
unrealistic. By these standards, the Minnesota Mul-
tiphasic Personality Inventory-2 (MMPI-2; Butcher,
Dalhstrom, Graham, Tellegen, & Kaemmer, 1989),
arguably the most widely used and researched objective
abnormal personality assessment in the world, would
not be considered appropriate for individual testing
purposes because of the reliability of its scales (Butcher,
Graham, Ben-Porath, Tellegen, Dahlstrom, et al., 2001,
Table E-4). Regarding the SF-36 survey, the floor effects
were particularly problematic for the RP and RE scale;
however, these effects were significantly reduced when
these scales were revised for the SF-36v2.

Furthermore, McHorney and Tarlov’s required
“practical features” can’t realistically be achieved
without some sacrifice of their other required features,
whether it comes in the form of lowered validity or
reliability or of limitations in the breadth or depth of
measurement. In some cases, as with the SF-36v2’s MH
scale previously mentioned, brevity may not always re-
quire such a compromise. In short, many experts would
argue that the SF-36v2 is much more than “adequate”
or “acceptable” for individual patient assessment, espe-
cially in light of the demands that health care systems
place on such instruments (e.g., brevity, ease of use) if
they are to be incorporated into the daily work flow of
care providers (e.g., Maruish, 2002).

Perhaps more importantly, providers considering
the SF-36v2 must decide whether patient evaluations
are better served with or without the information that
this survey provides. It is the contention of its develop-
ers that SF-36v2 results for an individual patient will
always contribute to the evaluation of that patient by
providing either new information or information that
supports or clarifies the provider’s clinical impressions.
Further discussion on and illustration of the use of the
SE-36v2 for clinical purposes can be found in Chapters
2 and 12, respectively.

Detecting small group differences. Because a high
standard of score reliability (.90 or higher) is recom-
mended to achieve satisfactory statistical power, single-
item health scales like those in the SF-8 are likely to be
inadequate or wholly unable to detect only very large
differences. In such situations, use of the DYNHA engine
would provide the best solution. However, the SF-36v2
and SF-12v2 are recommended for efforts focused on
detecting small group differences when DYNHA is not an
administration option. The improved precision afforded
by the two longer measures can be observed through nar-
rower confidence intervals around score estimates.

Large population surveys and samples. The SF-36v2,
SF-12v2, or SF-8 can each be considered for use in the

largest population surveys and for studies involving
large samples and group-level comparisons. Single-item
measures, such as those used for all the SF-8 scales and
four of the SF-12v2 scales, work well in these situations
because the precision of mean scores is determined
more by sample size than by increasing measurement
reliability. Although concerns have been expressed in
the past about single-item measures, several of these
concerns are addressed by the use of norm-based scor-
ing algorithms (see Ware, Kosinski, Dewey, & Gandek,
2001), making the SF-8 an appropriate choice for large
surveys of representative samples. Furthermore, because
statistical power is, in part, a function of sample size,
the SF-8 may be the more viable and practical tool for
use in large population studies.

Ongoing studies. The authors recommend against
adopting either the SF-36v2 or SF-12v2 in “midstream;”
that is, during the course of a longitudinal study that
began with the use of the SF-36 or SF-12, respectively.
Unless there are many years remaining in a longitudi-
nal panel study, the threat to validity and the cause for
concern perceived by others may be too great to justify
such a change. In these cases, parallel administrations
of items from the both versions of the chosen survey
may provide the additional data necessary to determine
whether estimates of scores generalize across the two
versions of the instrument. Although QualityMetric
Incorporated has discontinued the licensing of data
collection and scoring services for the SF-36 and SF-12
surveys, such services for in-process studies or projects
involving either instrument are still available from Quali-
tyMetric Incorporated.

Another potential concern with regard to ongoing
studies has to do with adopting the SF-36v2 2009 scor-
ing algorithms and norms during the course of a study
that initially employed the 1998 scoring algorithms and
norms. More generally, the issue is whether SF-36v2
data based on 2009 and 1998 scoring algorithms and
norms can be or should be combined or compared within
a single study or across studies. This issue is addressed
in Chapter 14.

Cross-cultural studies. An important feature of
the Short Form surveys is the availability of translated
versions for use in non-English speaking countries or
with U.S. samples for which English is not the first or
primary language. Translations and/or English-language
adaptations are available for the SF-36v2, SF-12v2, and
SF-8; moreover, there are efforts to continue developing
additional translations and adaptations for these surveys.
Users requiring a translated version of one of the Short
Form surveys can consult QualityMetric Incorporated’s
website (http://www.qualitymetric.com) for a current
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Table 3.3
Summary of Fixed-Form Short Form Health Survey Similarities and
Differences
Characteristic SF-36v2 SF-12v2 SF-8

Improved item wording®

Increased range

Improved format®

Standard form (4-week recall)
Acute form (1-week recall)

Acute form (24-hour recall)
Eight-scale profile

Component summary measures
2009 U.S. general population norms
Translated versions

Use for individual patient assessment

Use for detection of small differences in group data

Use for large samples
Use with population surveys

ebc ebc

“Improvement over SF-36/SF-12.

*Use of the PCS and MCS summary scores is most appropriate for this application.
‘Health domain scales are appropriate for use with individuals only when very large score

differences are expected.

list of translated versions available for each instrument.
Short Form users should contact QualityMetric if a
desired translation for a particular Short Form is not
available.

A summary of the general similarities and differ-
ences amongst the three Short Form surveys can be
found in Table 3.3.

Matching a Form to an Application: Specific
Form-to-Form Considerations

SF-36v2 versus SF-12v2. The SF-12v2 is the
instrument of choice for surveys that require a shorter
instrument than the SF-36v2. Large population health
surveys can take advantage of its relative brevity while
having confidence that, with only rare exceptions,
group differences and changes in health status over
time will be detected and that scores and interpretive
guidelines will be directly comparable with those from
the SF-36v2. The fact that the SF-12v2 comprises a
subset of the SF-36v2 items is a noteworthy advantage
if a study’s objectives are the maximum comparability
of results and the equivalence of population norms and
other interpretive guidelines developed for the longer
instrument. Most publications documenting previous
“head-to-head” comparisons between the SF-12 and
SF-36, including studies of responsiveness, reached
the same conclusions about the PCS and MCS mea-
sures (see Ware, Kosinski, Turner-Bowker, & Gandek,
2002). Among the most common criticisms noted in
published reports from such studies are the observed
ceiling and floor effects, particularly for the two SF-12

role-participation scales. However, the survey’s devel-
opers did not intend for the eight health domain scales
to be scored from SF-12 item responses because of their
coarseness and observed ceiling and floor effects. Thus,
the SF-12v2 represents a substantial improvement in
that regard and provides a means of scoring both the
health domain scales and the component summary
measures.

SF-12v2 versus SF-8. The SF-8 provides an even
shorter survey option for purposes of estimating the
health domain scale and component summary mea-
sure scores in the largest of population health surveys.
However, unlike the SF-12v2, items in the SF-8 are
not a subset of those in the SF-36v2, which may be a
disadvantage depending on the purpose of the study and
the degree of direct comparability demanded (see Ware,
Kosinski, Dewey, & Gandek, 2001). Scores for all SF-8
health domains are estimated from single-item measures,
as are scores for four of the SF-12v2 scales. As previ-
ously noted, such single-item measures perform best in
very large surveys of general and specific populations
because precision is achieved much more by drawing
upon the large representative sample than by increasing
measurement reliability. The SF-12v2 is also the instru-
ment of choice for studies that require greater precision
over a wider range of levels of health.

Concerns about single-item measures still apply
(McHorney, Ware, Rogers, Raczek, & Lu, 1992; Ware,
Kosinski, & Keller, 1996); however, these concerns have
diminished due to advances in item-response categories
and improvements in scoring algorithms for single-item
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scales. Also, there is a better understanding of the condi-
tions under which the standard error of the measurement
of an individual, as opposed to the standard error of a
group mean, is worth a substantial increase in respondent
burden. The usefulness of well-constructed, single-item
measures in group-level clinical trials and outcomes
research projects is a subject of considerable ongoing
interest and research (e.g., Aoki, Fleming, Griffin, Lacey,
& Edmundson, 2000; Patterson et al., 2000; Silagy,
Griffin, Lacey, & Edmundson, 1998; Ware, Kosinski,
Dewey, & Gandek, 2001).

Short Form fixed-form measures versus CAT.
The highest level of score accuracy is often required
for those survey applications focusing on individual
scale scores or those needing to detect the smallest of
important changes in health status in very small group-
level analyses. For the most demanding applications,
users no longer need to rely on short or long fixed-form
instruments to achieve more practical or more precise
measures. Research in progress suggests that software
based on CAT logic, such as is employed by the DYNHA
system, provides the best solution.
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Survey Administration

This chapter presents guidelines for administering
the SF-36v2, beginning with person-specific consid-
erations—age, reading level, language, and level of
cooperation and understanding—for determining how
appropriate it is for the respondent to complete the in-
strument. Considerations for selecting the appropriate
form (standard vs. acute) are also addressed. Specific
guidelines for administration are also provided, includ-
ing suggested scripts for introducing and concluding ad-
ministrations to respondents and groups of respondents.
Common questions and concerns raised by administra-
tors (e.g., What should I do if the respondent does not
answer all the items?) and respondents (e.g., What do
my answers mean?) are identified and addressed, and a
tabular summary of the most important Dos and Don’ts
of SF-36v2 administration is provided.

Following the provided administration instructions
and recommendations is particularly important when
the survey administrator administers the paper-and-
pencil version of SF-36v2 in person to one or more
respondents. The survey can also be administered via
face-to-face or telephone interview, mail-out/mail-back
paper form, or online. (Note that scripts for face-to-face
or telephone administration are available from Quality-
Metric Incorporated.) Specific considerations for each
of these administration modes are provided here, as are
summaries of studies that have investigated the effects
of some of these data collection methods. Finally, mat-
ters pertaining to the administration environment are
discussed, as is the inclusion of the SF-36v2 as part of a
longer interview, survey, or other data collection effort.

The guidelines that follow assume that a trained
administrator oversees the administration of the SF-
36v2 and that the respondent meets the eligibility
requirements for completing the survey. For in-person
administrations, it is particularly important for the ad-
ministrator to establish rapport with the respondent and
encourage completion of the survey. The administrator

can emphasize to respondents the importance of their
answers to the completion of a study or as an addition to
their medical records. The administrator can also answer
questions, address concerns about the SF-36v2, and en-
sure the surveys are correctly and completely filled out.
Respondents are more likely to fill out a survey honestly
and completely if they have a positive impression of or
relationship with the administrator.

Determining Respondent Eligibility
Age

The SF-36v2 was normed for use with adults; thus,
use of the norms in this manual should be limited to
respondents aged 18 years and older. Items like those
in the SF-36 have been successfully administered to re-
spondents as young as 14 years using self-administration
and interviewer administration over the telephone and
in-person (Ware, Brook, et al., 1980), and SF-36 trans-
lations have been successfully administered to those as
young as 15 years (Gandek & Ware, 1998a).

Reading Ability

In situations where participation requires comple-
tion of a self-administered survey, potential respondents
should be excluded if they are unable to read the survey
due to limited reading ability. Before giving a respon-
dent a survey form, the examiner should determine if
any information is available regarding the respondent’s
ability to read. Using the Microsoft® Word readability
determination feature, the SF-36v2 standard form was
found to have a Flesch-Kincaid Grade Level score of 6.9
and a Flesch Reading Ease score of 68 on a 100-point
scale. Note that the closer a Flesch Reading Ease score
is to 100, the easier the text is to read. In most cases,
a Flesch Reading Ease score of 60 to 70 is desirable
(Millhollon & Murray, 2001).
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If a study is expected to have a large number of
respondents who have visual impairments, a large-type
version of the survey should be prepared. It should be
noted that the printing of special forms does add to the cost
and complexity of data collection and survey administra-
tion; however, when necessary, this is a good investment.
Also note that any large-type version must maintain the
instrument’s standardized content and format.

If a respondent is unable to read the SF-36v2 form
for any reason, do not offer him or her the survey form;
rather, conduct the assessment using the appropriate
(standard or acute form) interview script (available from
QualityMetric Incorporated, as previously noted), and
record that the survey was not self-administered due to
reading ability. The interview script can also be used if
the SF-36v2 is administered to a large group of respon-
dents who are unable to read. In this case, printed survey
forms and pencils would be provided to the respondents,
the items would be read aloud, the numbers correspond-
ing to the response options for each item would be read
along with the responses, and the respondent would
be asked to record his or her response using the item
response numbers on the survey form as a guide.

Itis important to note that the order of administration
of Items 7 and 8 from the Bodily Pain health domain
scale is reversed on the SF-36v2 standard and acute
form interview scripts. Thus, the scores for these items
obtained using an interview script must be reversed (i.e.,
the response to Item 7 from the interview script should
be entered in the Item 8 response area on the paper form,
and vice versa) before applying the BP scale scoring
rules (see Chapter 5).

Non-English-Speaking Respondents

If a respondent does not speak English, first deter-
mine if information is available regarding the respon-
dent’s ability to read English. If it is believed that the
respondent is able to read English at least at the sixth
grade level, proceed with survey administration. If he
or she is unable to read English at this level or prefers
to complete a translation of the survey, provide the
respondent with a version that is translated into his or
her native language. Bilingual respondents should be
given the choice of completing either the English or
translated form, if the appropriate one is available. A
list of translated versions of the SF-36v2 can be found
at http://www.qualitymetric.com. If the respondent can-
not read English but can understand and speak English,
administer the survey using one of the standardized
interview scripts. In lieu of the availability of either
option, record that the SF-36v2 was not completed due
to a language barrier.
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Level of Respondent Cooperation and
Understanding

It is important for those completing the SF-36v2
to be willing to openly and honestly answer the survey
questions. Generally, those administering the survey
will find respondents to be interested in and cooperative
when answering the survey questions. The SF-36v2 re-
quires little in terms of respondent time (5—10 minutes
on average) and its content is generally nonthreatening.
However, there are times when administrators will en-
counter respondents who have difficulty or are resistant
to completing all or part of the survey. Suggestions
about how to handle these situations are presented later
in this chapter.

There may also be times when the respondent’s
physical or mental condition precludes him or her from
responding to items in a manner that accurately reflects
his or her health status, despite his or her willingness to
complete the survey. For example, a respondent experi-
encing a psychotic episode with poor reality testing may
exaggerate or minimize his or her general health status
due to an inability to comprehend the items or otherwise
accurately assess his or her physical and mental health.
A respondent experiencing acute and/or severe pain may
display similar problems. In situations such as these, it
is better to delay administration of the survey until the
respondent’s condition has stabilized.

Guidelines for Administration

The SF-36v2 should be administered in a standard-
ized manner using the standardized administration for-
mats. Any change to the physical format of the survey
form or, in the case of interview administration, the in-
terview script may affect the way respondents answer the
questions, thus compromising the validity of results. This
includes removing specific questions from the printed
form or interview script. Maintaining standardization in
administration helps to ensure the accuracy and correct
interpretation of results. Those wishing to use an abbrevi-
ated version of the SF-36v2 should consider instead using
the SF-12v2 or SF-8 (see Chapter 3).

Each SF-36v2 standardized paper form includes
specific instructions, questions, and response choices
presented in a standardized format. Using the standard-
ized SF-36v2 standard (4-week recall) and acute (1-week
recall) forms that are available from QualityMetric
Incorporated or its authorized resellers helps to ensure
standardization of administration and accuracy in the
interpretation of survey results.
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Figure 4.1 Recommended Steps for Administering the SF-36v2
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| Greet and evaluate the respondent

N

If the respondent does not read English or is bilingual, determine
which approved language version to use or use interviewer
administration

MM

Determine if visual problems exist. If so, administer a large-font
form or use interviewer administration

N

| Introduce the survey |

N

| Give the respondent the survey form |

N

| Instruct the respondent on how to fill out the form |

N

Answer any respondent questions before, during, or after the
administration

N

| Retrieve the form upon completion |

MM

| Check the form for completeness before the respondent leaves |

N

| Thank the respondent for completing the form |

The flow chart in Figure 4.1 summarizes recom-
mended steps for in-person administration using either
the standard or acute version of the paper form.

When to Administer the Survey

In a clinical setting, the SF-36v2 should be admin-
istered before the respondent sees a health care provider
so that the interaction between the respondent and the
provider does not influence the respondent’s answers
to the survey. Ideally, the survey should also be ad-
ministered before the respondent is asked other health
questions or about concurrent illnesses, again so that any
such discussion of health problems does not influence
the respondent’s answers to the survey questions.

Introducing the SF-36v2 to the Respondent

The following script (or a variation appropriately
reworded to sound more like the administrator’s style
of speech) is suggested for introducing the SF-36v2:

We would like to better understand how well you
are able to do your usual activities and how you rate
your own health. To help us better understand these
things about you, please complete this questionnaire
about your general health.

The questionnaire is simple to fill out. Be sure to
read the instructions on the top of the first page [point
to them]. Remember, this is not a test and there are no
right or wrong answers. Choose the response that best
represents the way you feel. I will quickly review the
questionnaire when you are done to make sure that all
the items have been completed.

Please fill out the questionnaire now. I will be nearby
in case you want to ask me any questions. Return the
questionnaire to me when it is complete.

[As appropriate, add:] You should answer these
questions by yourself. Spouses, other family members,
or friends should not assist you in completing the ques-
tionnaire.

Addressing Problems and Questions

It is not unusual for respondents to ask questions
or display certain types of behaviors before, during, or
after the administration of the survey. Several common
questions and behaviors that experienced SF-36v2 ad-
ministrators have encountered over the years and sug-
gestions as to how to respond to them follow.

What should I do if the respondent refuses to
fill out the SF-36v2? Respondents are not required to
complete the survey. If the respondent is able to self-
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administer the survey but refuses to participate, tell the
respondent that completion of the survey is voluntary but
that it would provide helpful health-related information.
In clinical settings, point out that survey completion
would help the physician better understand the respon-
dent’s health problems.

Emphasize that the data the survey provides are as
important as any other type of medical information.
Explain that the survey responses are essential in order
to get a complete picture of the respondent’s health,
emphasizing that the survey is simple to complete.
Suggest that it is possible that this survey is different
from others the respondent has filled out in the past,
and that he or she may even enjoy completing this
survey. If the respondent still refuses, take back the
survey form, record the reason for refusal, and thank
the respondent.

What if the respondent does not answer all of the
items? 1If noncompletion is a result of the respondent
having trouble understanding particular items (i.e., the
questions and/or their response choices), ask the respon-
dent to explain why he or she had difficulty responding.
Reread the items aloud for him or her verbatim, but do
not rephrase the items in any way. If the respondent is
still unable to complete the survey, accept the survey
as incomplete, and indicate that the respondent was
unable to complete the entire survey due to difficulty
understanding the items.

If the respondent is unable to self-administer the
survey, document the reason. If the reason is health-
related, indicate the specific condition.

What should I do if the respondent asks for clari-
fication of an item? While completing the survey, some
respondents might ask for clarification of specific items
so that they can better understand and respond to them.
If this happens, assist the respondent by rereading the
item aloud for him or her verbatim. If the respondent
asks what something means, do not offer an explanation;
rather, suggest to the respondent that he or she use his or
her own interpretation of the item. All respondents should
answer the items based on what they think each means.

Sometimes respondents may experience other
types of difficulty with the response choices. They may
answer, “I don’t know,” or something other than what
is stated on the survey. In these circumstances, it is im-
portant to gently guide the respondent to indicate one
of the response choices by saying something like:

1 know that it may be hard for you to think this way,
but which of these categories most closely expresses what
you are thinking or feeling?

It is possible that respondents may ask if certain
items, particularly the pain items, are limited to a specific
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health problem. Explain to the respondent that these
items are referring to their health in general.

If the respondent does not like an item or thinks it is
unnecessary or inappropriate, emphasize that all items
are in the survey for a reason that is very important to
the clinician or researcher. Ask that they try to answer
all of the items.

Differences in answers due to different wordings
of survey items can bias results; thus, it is important
to minimize these differences. If the respondent has
repeated difficulties filling out the survey that the admin-
istrator cannot address using these suggestions, thank
the respondent, take back survey form, and record the
difficulty.

What should I do if the respondent wants to know
what his or her answers mean? Sometimes a respondent
may ask the survey administrator for an interpretation
of his or her responses or for his or her scores. If the
respondent’s care provider is the person administering
the survey, tell the respondent that you will discuss his or
her responses after the survey is completed and scored. If
administered by another person in a clinical setting (i.e.,
someone other than the care provider), tell the respondent
that his or her provider will interpret the results for him
or her. In research settings, tell the respondent that you
are not trained to score or interpret the survey.

What should I do if the respondent is concerned
someone will see his or her answers? Be honest with
the respondent. If someone else might have access to
his or her item responses or scored results and may
identify them as belonging to him or her, tell the re-
spondent who that might be and why they might be
looking at the findings. Then address any concerns the
respondent might have about this. Otherwise, emphasize
that all respondents’ responses to the SF-36v2 will be
kept confidential. If an ID number is used to identify
respondents, point out that their names do not appear
anywhere on the survey, meaning their results will be
linked with an ID number and not with their name. If
the survey is administered as part of a clinical study, tell
respondents that their survey answers will be pooled
with other respondents’ answers and analyzed as a
group rather than on an individual basis.

What should I do if the respondent asks why the
SF-36v2 must be completed more than once? If the SF-
36v2 is to be readministered in the future, explain that
respondents must fill out the same survey at a later time
to see if their answers change, which will provide a more
complete picture of each respondent’s health over time.

What should I do if some of the questions do not
pertain to the population that I am studying (e.g.,
having paraplegics answer the walking items in the
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Physical Functioning scale)? While acknowledging
that some items may not seem to apply to a given respon-
dent, the respondent should be asked to answer all of the
items, regardless of any permanent physical or mental
limitations or impairments. There are three reasons for
doing so. First, as previously indicated, all items must be
administered in order to maintain the standardization of
the instrument. Second, the items will accurately reflect
the functional status of the respondent on the domain in
question. For example, asking a paraplegic respondent
if he or she can walk 100 yards is a legitimate question;
if answered honestly, the item will accurately reflect his
or her physical impairment, which is what the SF-36v2
was designed to do. Third, depending on the purpose of
the assessment, the effects of known permanent impair-
ments can be addressed or taken into consideration when
group or individual respondent results are interpreted.

Can I administer an SF-36v2 health domain scale
separately? The eight health domain scales cover content
areas that can be scored and meaningfully interpreted
separately. Administration of all health domain scales,
however, allows one to compute the PCS and MCS
measures, which yield even more information. However,
there may be circumstances in which administration of
only a subset of Short Form scales is desired. It is not
uncommon for QualityMetric to grant permission to use
one or more individual Short Form health domain scales
apart from the others. A common example is the use of a
single health domain scale in a randomized clinical trial.
The validity of an extracted scale can be maintained,
depending on the context in which it is administered.
In some instances, however, the comparability and/or
interpretation of a single scale administered apart from
its source could become compromised. If one chooses
to administer a single SF-36v2 scale, it is recommended
that it be administered before any disease-specific in-
strument that may also need to be administered to the
respondent. An exception, however, should be made with
regard to the MH scale. MH scale items, which may be
upsetting to some respondents experiencing emotional
problems, are rarely administered first for that reason.

In other circumstances, users may wish to extract
and use only specific SF-36v2 items. It is important to
be aware that the administration of single items from a
health domain scale may yield data with limited inter-
pretability. If one wishes to use a briefer instrument, the
SF-8 or SF-12v2 should be considered. In either case, be
aware that single items usually provide coarser measures
than multi-item scales or measures.

Can I use the SF-36v2 with another generic survey
or a disease-specific survey? The SF-36v2 can be used
with a disease-specific survey or with another generic
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survey. The benefits of doing so, as well as advances
in the assessment of disease impact, are addressed in
Chapter 1. However, the survey items should main-
tain their order and format and should not be mixed
with items from other instruments. When used with a
disease-specific survey, the SF-36v2 should be admin-
istered before the other measure to avoid sensitizing the
respondent to disease-specific health status issues that
may then influence his or her responses to the SF-36v2
questions about general health status.

Concluding Survey Administration

When the respondent returns the survey form, check
it for completeness. Note whether all of the survey ques-
tions have been answered. If the survey is not complete,
ask the respondent whether he or she had any difficulty
completing it, and record the reasons for noncompletion.
Finally, thank the respondent using the following exit
script (or a variation appropriately reworded to sound
more like the administrator’s style of speech):

Thank you for taking the time to complete this
survey. It is possible you will be asked to complete the
questionnaire again at a later date.

In some instances, the respondent may be providing
other information during his or her visit. In such cases,
a specific thank you for completing the survey may
not be required or appropriate. Finally, the completed
survey form should be stored in a safe and secure place
to ensure confidentiality.

Specific Dos and Don'’ts for SF-36v2 administration
are summarized in Table 4.1.

Modes of Administration

QualityMetric offers a variety of ways respondents
can complete the SF-36v2, which are described in the
following sections.

Paper and Pencil

As previously described, the paper-and-pencil mode
of administration allows respondents to complete a
paper-based version of the SF-36v2. Administration via
paper form can be done in-office or through mail-out/
mail-back or fax-back procedures.

Interviewer Script

A standardized interviewer script is available for
oral administration of the SF-36v2. This is ideal when
respondents are unable to complete the survey on their
own or when survey administration via the telephone is
required.
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Table 4.1
SF-36v2 Administration Dos and Don’ts
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DOs

DON’Ts

DO introduce the SF-36v2 and explain the reasons for completing it
and the importance and advantages for the respondent of doing so.

DO have respondents complete the survey before they fill out any
other health data forms and before they see their healthcare provider.

DO be warm, friendly, and helpful.

DO request and encourage respondents to complete the entire survey.

DO read and repeat a question and its response choices verbatim for
respondents if they ask for clarification.

DO tell respondents to answer items based on what they think each
item means.

DO have respondents complete the survey by themselves.

DO inform respondents if they will be asked to fill out the same
survey again.

DO thank respondents for completing the survey.

DO NOT minimize the importance of the SF-36v2.

DO NOT discuss respondents’ health, health data, or emotions
with them before they complete the survey.

DO NOT force or command respondents to complete the survey.

DO NOT accept incomplete survey forms without first encouraging
respondents to respond to any unanswered items.

DO NOT change the wording of questions or response choices.

DO NOT interpret or explain items.

DO NOT allow spouses, family members, or friends to help
respondents complete the survey. Ideally, caregivers should not be
present during this assessment.

Online

Online administration allows respondents to com-
plete QualityMetric health surveys online from any loca-
tion where Internet access is available. Two online options
are available: standard versions via QualityMetric’s
http://www.amihealthy.com website and fully custom-
ized versions that act as an extension of a client’s exist-
ing Internet presence. Once an online health survey is
submitted, the data is captured directly into QualityMet-
ric’s Smart Measurement System (see Chapter 5) for
scientifically valid scoring, interpretation, and reporting
in real time, eliminating the need for time-consuming
data entry.

Fax

The fax mode of administration allows respondents
to complete a specialized, paper-based version of the
health surveys. Once a survey is completed, it is faxed
to QualityMetric’s centralized server via a number pro-
vided to the user. The data are then loaded directly into
QualityMetric’s Smart Measurement System for scoring,
interpretation, and reporting in real time, eliminating
the need for time-consuming data entry and possible
transcription errors. This mode is ideal for organizations
with limited Web presence, Internet access, or technical
infrastructure.

Smartphone

Smartphone administration is valuable for those
users who are on the go and require the fast turnaround
of scored data. It is well-suited to providers that have

embraced handheld devices as part of their everyday
workflow and have a high degree of interaction with
their patient population. Once a survey is submitted, the
data are then transmitted via the Internet for scoring by
QualityMetric’s Smart Measurement System. Scores
are immediately calculated, and a report is then sent to
the user’s device for review. In addition, full reports are
available in real time via the Smart Measurement System
platform.

Tablet or Kiosk

QualityMetric supports administration of its online
versions of the SF-36v2 via tablet or kiosk, operating
much like a laptop, provided that these devices are
Internet-enabled. Single-item electronic patient-reported
outcomes (ePRO) forms are provided to licensed cus-
tomers for the programming of single-item presentation
via tablet, kiosk, or other similar device. Once such
forms are obtained, customers then contract directly
with an ePRO vendor for software development.

Considerations for the Use of Interview, Mail,
or Online Format

The instructions and recommendations provided up
to this point apply when the SF-36v2 is administered to
one or more respondents in person. Common modes of
administration for clinical purposes include in-office su-
pervised self-administration, just previously described,
and mail-back administration, in which an established
respondent is given the form to complete at home and
then return by mail. Administration via other modes or
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methods—face-to-face or telephone interview, mail-out/
mail-back, or online—for either clinical or research
purposes require additional considerations in order to
elicit reliable and valid information.

Administration by interview. The SF-36v2 can be
administered by interview, either face-to-face or over the
telephone. In either case, it should be administered us-
ing a script available from QualityMetric Incorporated.
The administrator should request that the respondent’s
caregiver (if present) leave the room during administra-
tion of the survey, unless circumstances indicate that it
would be better for the caregiver to be present.

As with any health survey, administrators should
be familiar with SF-36v2 administration guidelines in
advance and should ensure that the assessment environ-
ment is conducive to its purpose. An introduction to the
administration, such as the following, should be given
prior to reading the first question:

We would like to better understand how you feel,
how well you are able to do your usual activities, and
how you rate your own health. To help us better un-
derstand these things about you, please answer some
questions about your general health.

This is not a test, and there are no right or wrong
answers. Choose the response that best represents the way
you feel. Please answer every question. As we proceed,
please feel free to ask me any questions you may have.

If the respondent is to indicate his or her answers on
a paper form rather than by giving an oral response, the
administrator should provide the respondent with a firm
writing surface, such as a clipboard or table top, and a
pen or (if using a scannable answer sheet) a #2 pencil.

As during a paper-and-pencil administration, the
administrator should not attempt to interpret or explain
any of the items; rather, he or she may repeat an item
verbatim if asked. The administrator should request and
encourage respondents to provide an answer for each
question but should not force them to do so. Additional
instructions specific to each section of the assessment
are presented in the interview scripts available from
QualityMetric.

When administered to respondents with mild cogni-
tive impairment or early dementia, it is recommended
that the administrator be suitably prepared and trained
to properly administer the survey. Respondents with
mild cognitive impairment may demonstrate some be-
haviors unlike other groups of respondents, and patience
and redirection may be necessary to encourage survey
completion. If possible in these situations, the same
administrator should interview respondents for each
subsequent survey readministration required.
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Note that when using the interview script for oral ad-
ministration of the survey, Items 7 and 8 from the Bodily
Pain health domain scale are administered in reverse
order from the way they appear on the printed SF-36v2
form. Reversing the order of the presentation of these
two items facilitates the flow of their oral administration.
Therefore, when conducting an oral administration of
the survey, the administrator must inform respondents
using an SF-36v2 paper form of the order discrepancy
to ensure that the intended responses are marked in the
appropriate response areas. That is, the response to Item
7 from the interview script should be entered in the Item
8 response area on the paper form, and vice versa. If the
administrator is writing down the respondent’s oral an-
swers, he or she must be mindful of the reverse ordering
of the items when entering and scoring the responses.

Administration by mail. Administration of the SF-
36v2 using a mail-out/mail-back (MO/MB) system is
a common and efficient means of conducting research
that involves large numbers of subjects who are scattered
over a large geographical area and/or multiple admin-
istrations of the instrument over long periods of time.
This method can also be useful for clinical purposes. For
example, it can provide a means of monitoring patients
with chronic conditions during long intervals (e.g., 6
months) between scheduled visits. It can also be used
to assess the enduring effects of treatment long after
treatment has been terminated.

There are many issues to consider when deciding
whether to use an MO/MB system. In addition to con-
cerns about maintaining patient privacy, confidentiality,
and standardization of administration, other practical
considerations should be addressed, such as identifying
the most effective MO/MB methodology for the popu-
lation being assessed, the cost of implementing such a
system, and the expected return on that investment. It
is beyond the scope of this manual to adequately ad-
dress these issues. Therefore, those employing an MO/
MB methodology are referred to Dillman, Smyth, and
Christian (2009) or other resources that specifically
address these and other important issues to consider in
conducting mail surveys.

Online administration. Use of online administration
of the SF-36v2 generally has some of the same advan-
tages and involves some of the same issues as the MO/
MB methodology. In addition, it is imperative that the
standardized format of the survey’s items be maintained
as much as possible for online screen presentation until
alternative presentations have been empirically inves-
tigated. Online administration of the SF-36v2 through
QualityMetric Incorporated is available at http://www.
amihealthy.com. Note that Dillman et al. (2009) is an
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excellent resource to consult when considering the In-
ternet administration of surveys such as the SF-36v2.

Effects of Data Collection Method

Several studies involving the SF-36, SF-36v2, or
other Short Form instruments have demonstrated that
different methods of administration may have an effect
on the results obtained. Because of the comparability of
the SF-36 and SF-36v2 (see Chapter 13), the findings
from a few of those studies are presented here and their
methodologies and results are summarized in tabular
form in Table 4.2.

To begin, studies have shown that responses to the
SF-36 tend to be more favorable when data are collected
by face-to-face or telephone interview (McHorney, Ko-
sinski, & Ware, 1994; Ware, Kosinski, & Keller, 1994).
In a randomized trial conducted during the norming of
the SF-36, McHorney, Kosinski, & Ware (1994) found a
lack of equivalence in some domains between responses
to MO/MB surveys and those from personal interviews
administered by phone. Average scores for the MCS
measure were 2.43 points higher (+0.3, p < .001) for
those interviewed by telephone than for those who self-
administered the survey by the MO/MB method. This
difference is nearly one-fourth of a standard deviation,
a noteworthy amount. In other terms, the effect of data
collection method on MCS scores is approximately one-
fourth the impact of a depressive disorder. Underlying
this difference in MCS scores were significant differ-
ences for seven of the eight health domain scales (all
but GH). There was no effect on the PCS measure.

In another study, Ware, Kosinski, DeBrota, Andre-
jasich, and Bradt (1995) sought to determine the effect
of three SF-36 administration methods on patient accep-
tance, cost and quality of data, mean scale scores, test-
retest and internal consistency reliabilities, and empirical
validity using a randomized study with cross-over of half
the patients at the time of retest administration. Respon-
dents recruited at ambulatory care facilities and nonmedi-
cal business work sites (N =525) were randomly assigned
to complete their first SF-36 by personal interview over
the telephone, self-administration through the mail, or by
IVR technology. Two-weeks later, half of the respondents
completed the survey again using the same administration
method, while the other half were randomly assigned to
another method, for a total of nine possible sequences of
data collection methods. Preliminary results revealed no
differences in data quality or tests of scaling assumptions
across the three administration methods. Average PCS
scores did not differ by method. However, average MCS
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scores were more favorable (by 1.8 points, p < .01) for
the personal telephone interview compared to both self-
administered and IVR-administered surveys. The latter
two methods did not differ.

Among the most important issues involved in the
widespread use of patient-based health outcomes as-
sessments are their cost and the comparability of results
across data collection methods. Results from the Ware,
Kosinski, DeBrota, et al. (1995) study suggest that
responses to SF-36 mental health scales administered
by personal telephone interview should not be directly
compared with those administered by other methods
without adjustment for the effect of data collection
method. Selected findings from this study are further
discussed in Ware et al. (2007).

Because of the impact that data collection methods
have demonstrated in previous studies of the SF-36 and
the common practice of varying data collection meth-
ods within and between studies, investigations into the
data collection methods used during the 2000 norming
of the SF-8 were replicated and extended (Ware, Ko-
sinski, Dewey, & Gandek, 2001). All studies included
the SF-36v2 so as to replicate previous analyses. Also,
the new studies were expanded to include online self-
administrations of both the SF-8 and SF-36v2 (N =
768). In the study of online administration, responses
were compared with those obtained from personal in-
terviews administered by phone (N =750) and MO/MB
self-administered forms (N = 907).

Ware, Kosinski, Dewey, and Gandek (2001) found
that for the SF-36v2 health domain scales and compo-
nent summary measures, the pattern of differences in
average scores across groups who were interviewed by
phone versus MO/MB was not unlike the pattern ob-
served in previous studies, although the obtained differ-
ences tended to be somewhat smaller. Differences were
also apparent in both the PCS and MCS measures, as
opposed to only the MCS measure. Across the health do-
main scales, five of eight scale differences (PF, BP, GH,
VT, MH) were significant, with higher average scores
for phone interviews (1.2-3.75 T-score points) in com-
parison with the MO/MB method. PCS and MCS scores
were also significantly higher for those interviewed by
telephone (1.68, p <.001, and 1.38, p <.01, respectively).
In the 10 comparisons made between average SF-36v2
scores for online and MO/MB samples, no significant
differences were found for the health domain scales or
component summary measures. However, significant
differences were found in other studies that compared
the results of computer administration and paper-form
administration of the SF-36 to the results from disease-
specific health status surveys (see below).
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Itis important to note that the Ware, Kosinski, Dewey,
and Gandek (2001) studies of data collection methods
involved general population samples that were based on
convenient samples in which study participants were not
randomized to data collection methods. Further, because
respondents differed substantially in their characteristics
and response rates across methods, it was necessary to
adjust for these differences using regression methods, as
was done in previous studies. Despite attempts to thor-
oughly adjust for all measured differences in respondent
characteristics, these regression-based estimates of the
effects of data collection methods may be biased.

In another study, Saleh et al. (2002) mailed out a
paper version of the SF-36 and the Western Ontario and
McMaster University Osteoarthritis Index (WOMAC)
to 160 orthopedic (knee or hip pain) patients. Three
weeks later, those who completed the MO/MB surveys
were asked to complete the SF-36 again, either by paper
form (n = 45) or on a “palmtop” computer (n = 42).
Comparison of results for the two subsamples revealed
no significant differences in mean squares, standard
deviations (SDs), floor and ceiling percentages, or retest
intraclass correlation coefficients (ICCs) based on the
results of the second assessment. Significant differences
were found, however, in the Cronbach’s alphas for both
the PF and SF health domain scales for the two groups
(p < .03), with greater internal consistency being noted
for the paper-form administration.

Using a sample of 68 patients from an outpatient
asthma clinic, Caro, Caro, Caro, Wouters, and Juniper
(2001) compared results obtained from paper-form ad-
ministration of both the SF-36 and the Asthma Quality
of Life Questionnaire (AQLQ) to those obtained from
electronic administration. Administration was counter-
balanced so that half of the respondents were admin-
istered both instruments by paper form first; 2 hours
later, both instruments were administered again, this
time by “electronic diary.” The remaining respondents
were administered the two instruments in the opposite
order, using the same time interval. Concordance of re-
sponses to items across the two administration formats
ranged from 59% to 91%, with almost half achieving a
concordance rate of 80% or higher. The ICCs between
the health domain scales from the two administration
formats ranged from .83 for the MH scale to .97 for the
BP scale, with no consistent variation being noted.

In a retrospective study, Hanscom, Lurie, Homa, and
Weinstein (2002) compared the quality of SF-36 data
obtained from 15,815 paper-form administrations of a
survey that included both the SF-36 and the Oswestry
Low Back Pain Disability Questionnaire to the results of
3,574 laptop touch-screen administrations of the same
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surveys to patients being seen at member clinics of the
National Spine Network. The computer survey sample
was found to differ from the paper-form survey sample
with regard to age, percentage of females, and percent-
age of high school graduates (all ps < .000); however, the
computer survey sample was just as likely as the paper-
form survey sample to be working or receiving worker’s
compensation. At the same time, those completing the
computer version of the survey were less likely to have
completed high school.

Hanscom et al. (2002) found SF-36 data quality
for the computer responders to be better than that for
the paper-form responders from many perspectives,
including missing value rates (the number of questions
with missing responses divided by the total number
of questions) for the survey overall (1.66 vs. 3.34, p <
.001) and for the individual health domain scales and
component summary measures (p <.001); percentage of
surveys completely filled out (85% vs. 68%); percentage
of health domain scales that could not be calculated due
to missing responses (1% vs. 2-3%, p < .001); percent-
age of component summary measures that could not
be calculated due to missing responses (3% vs. 8%,
p < .001); and Response Consistency Index (RCI; see
Chapter 5) scores (.12 vs. .16, p < .001). The reported
statistical significance of RCI scores, as well those for
age and gender, may be attributable to the large sample
size. The investigators found that adjustments for the dif-
ferences in age and education between the two samples
actually enhanced the relationships between the method
of administration and both the missing response rate and
response consistency. Adjustments for gender had only
a small effect on the findings.

Perkins and Sanson-Fisher’s (1998) study conducted
in Australia revealed, in brief, that data collection costs
were lower for the telephone mode of administration,
contrary to what has been shown in other studies. A
significantly higher consent rate was achieved with the
telephone mode, with younger respondents being more
likely to refuse participation via mail mode and older
respondents more likely to refuse administration via
telephone. The rate of missing responses was higher
with the mail mode, and health ratings were generally
more favorable with telephone administration. In ad-
dition, Cronbach’s alpha coefficients for the RP, VT,
SF, and RE scales were found to differ significantly by
administration method, with higher coefficients being
obtained for the RP, SF, and RE scales with telephone
administration.

In another study, Gwaltney, Shields, and Shiffman
(2008) conducted a meta-analysis of 65 published
studies that investigated the equivalence of paper and
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electronic versions of a variety of HRQOL measures,
including seven SF-36 studies. In some studies, a PDA
was employed as the electronic mode, whereas the
other studies employed a PC or laptop computer. Mean
HRQOL scores for the paper and electronic versions
were not significantly different (average mean difference
was 0.2% of the scale range). Thirty of the 32 studies
reporting correlations between paper form and com-
puterized assessments had average correlations greater
than .75 and the weighted summary correlation between
modes was .90. In the four studies reporting paper-paper
test-retest reliability and paper-computer concordance,
the average correlations (.88 and .91, respectively) did
not differ significantly, nor did the average PDA-paper
correlation (.91) differ significantly from the average
PC-paper correlation (.90). Although age was found to
be negatively related to the paper-electronic correlations,
the trend was very small and the correlations for the old-
est age groups were greater than .75. Overall, Gwaltney
et al. concluded that the two modes of administration
produce equivalent HRQOL scores.

In light of the findings of these studies (summarized
in Table 4.2), one should be aware that the method
by which SF-36v2 data are collected may impact the
obtained results. Consequently, the means of data col-
lection should be considered in all studies involving
the SF-36v2. For example, the National Committee
for Quality Assurance (NCQA) subtracted 1.9 T-score
points from the PCS score and 4.5 points from the MCS
score derived from HOS results obtained from SF-36
telephone-interview surveys based on the findings of
a Veterans Administration HOS subsample that also
completed a VA survey (NCQA, 2004). Ideally, data
collection should always be limited to one method if
the data are to be aggregated or when an individual
respondent’s results are to be compared to results from
his or her own survey, from another respondent, or from
a group of respondents. When data collection methods
do vary within a sample or when results are compared
across samples assessed using different methods, the
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effects of the methods used should be evaluated and the
results interpreted with due caution.

For studies of elderly individuals being treated under
Medicare, one should consider the recommendations
published by the NCQA (2004) for correcting PCS and
MCS T scores obtained from telephone administration
of the SF-36. However, general population findings that
included the Medicare population (McHorney, Kosinski,
& Ware, 1994) support recommendations for correcting
MCS scores but not PCS scores. Further studies are
needed to determine whether different adjustments are
warranted for PCS or MCS scores and to determine if
adjustments are warranted for general population scores
as well.

Additional Considerations

In addition to the guidelines previously provided,
other considerations should be taken into account when
administering the SF-36v2 as part of a clinical routine
or a research protocol.

Environmental conditions. In all cases, the ad-
ministrator should ensure that the environment is suit-
able for the purposes of assessment by controlling for
unnecessary distractions such as noise, extremes in
temperature, crowding, and interruptions. When the
survey is administered via interview, the administrator
should be warm and friendly towards the respondent;
however, communications between the administrator and
respondent should focus on SF-36v2 instructions and the
interviewer script, in accordance with the administration
guidelines previously set forth.

Order effects. In some cases, the SF-36v2 will be a
component of an assessment battery that the respondent
will undergo more than once. In these cases, its place
in the order of the initial administration in a battery of
assessment instruments and/or procedures should be
maintained during follow-up assessments. A clear and
concise instruction set should precede the administra-
tion of the SF-36v2, regardless of its placement in the
assessment battery.
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Scoring Procedures

Originally, SF-36 health domain scale raw scores
were transformed to scores ranging from O to 100. Us-
ing this metric, O represented the lowest possible score
(worst health state) and /00 represented the highest
possible score (best health state), with scores in between
representing the percentages of the total possible score
achieved by respondents on a given scale. The PCS and
MCS measures, however, have been scored using norm-
based T scores since their publication in 1994 (Ware &
Kosinski, 2001b). Subsequently, the healthcare research
field has evolved and comparisons between health do-
main scales and component summary measures have
become important. Because the two different scoring
systems did not facilitate direct comparisons, procedures
for scoring all health domain scales and component sum-
mary measures using the 7-score metric were developed
as an alternative to the 0—100 scoring metric (Ware &
Kosinski, 2001b). Thus, with the development of the SF-
36v2 came the development of T scores for all the health
domain scales and the component summary measures, as
well as the ability to make direct comparisons between
the two. (Please see Chapter 13 for further explanation
of the T-score scoring method.)

This chapter provides an overview of the scoring in-
structions for the SF-36v2’s eight health domain scales,
PCS and MCS measures, and Self-Evaluated Transition
(SET) item. First, the importance of maintaining stan-
dardization in survey content and scoring is discussed.
This is followed by general scoring information for the
health domain scales and steps for data entry and scor-
ing that are common to all items. Next, a description
of procedures for item aggregation and transformation
of health domain scale raw scores to a 0—100 metric
is presented, followed by a description of how 0-100
scores are transformed to 7 scores. An overview of the
scoring procedures for the PCS and MCS measures is
then presented, followed by information regarding the
optional Response Consistency Index (RCI). Finally, this

chapter concludes with a brief description of the Short
Form scoring software and services that are available
from QualityMetric Incorporated and its authorized
resellers, including the scoring of the survey’s measures
and scales, either with or without the application of Miss-
ing Score Estimation (MSE) procedures, and scoring of
data quality evaluation (DQE) indicators.

Note that guidelines for evaluating the quality of
SF-36v2 data and verifying the accuracy of scoring are
presented in Chapter 6 of this manual. Furthermore, is-
sues discussed in this chapter that are related to the scor-
ing of the PCS and MCS measures (e.g., use of oblique
vs. orthogonal solutions in defining the components)
and the health domain scales (e.g., recalibrations and/
or dependencies for the BP and GH scale items), as well
as issues concerning deviations from the standardized

scoring steps, are addressed in Chapter 13.

Importance of Standardization

Standardization of content and scoring is what
makes possible the valid and reliable interpretation of
SF-36v2 health domain scales and component sum-
mary measures. The survey’s content and the scoring
algorithms used were selected and standardized fol-
lowing careful study of many options. The algorithms
selected and described in this chapter were designed to
be as simple as possible, to satisfy the assumptions of
the methods used to construct SF-36v2 health domain
scales and component summary measures, and to maxi-
mize comparability between SF-36v2 and SF-36 scores
throughout their in-common range, in order to preserve
the original interpretations of the scales and measures.

The SF-36v2 utilizes norm-based scoring involving
a linear T-score transformation method so that scores
for each of the health domain scales and component
summary measures have a mean of 50 and a standard
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deviation of 10, based on the 2009 U.S. general popu-
lation. Thus, scores above and below 50 are above and
below the average, respectively, in the 2009 U.S. general
population. Also, because the standard deviation is 10,
each 1-point difference or change in scores has a direct
interpretation; that is, 1 point is one-tenth of a standard
deviation, or an effect size of .10. (See Chapter 13 for
further discussion of the advantages of the 7-score metric
over the 0-100 scoring metric.)

There are two important reasons to adhere to the
content and scoring standards described in this manual.
First, doing so is most likely to produce scores with the
same reliability and validity as those previously reported
for SF-36v2 health domain scales and component sum-
mary measures. Be aware that making changes to the
survey’s content or scoring methods may compromise
the reliability, validity, and interpretation of obtained
scores. Second, deviating from the content and scor-
ing standards will likely produce scores sufficiently
biased as to invalidate normative comparisons and to
prevent comparisons of results across studies. In short,
standardization allows differences in scores to have the
same interpretations across studies.

It is important to note that mean scores obtained
from the 2009 norms vary from those based on the 1998
normative data for most of the SF-36v2 health domain
scales (see Chapter 14). Many of these differences are
statistically significant but not very meaningful; regard-
less, this underscores the importance of using the most
up-to-date SF-36v2 norms that were collected in 2009.

The SF-36v2 uses the same factor score coefficients
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as the SF-36 to score the PCS and MCS measures. Be-
cause the original “recipe” for aggregating the health
domain scales has been preserved, the PCS and MCS
scores of the two SF-36 versions are highly comparable.
For both the health domain scales and component sum-
mary measures, 1’ scores based on 2009 norms simply
shift the score distribution to better reflect the health of
the U.S. population in 2009. Otherwise, 2009 scores
have the same interpretations as 1998 scores.

Prior to applying the scoring rules, it is essential to
verify that the questionnaires being scored—including
the questions asked (item stems), response choices, and
values assigned to response choices at the time of data
entry—have been exactly reproduced. The scoring rules
described in this chapter apply to the questions, response
choices, and number values assigned to said response
choices on the SF-36v2 standardized paper forms, re-
gardless of the application for which the instrument is
being used. Modifying forms, such as by changing item
wording or by omitting items or response categories, can
result in scores that are invalid.

SF-36v2 users with questions about using nonstan-
dard item wording or scoring procedures should contact

QualityMetric Incorporated..

Scoring the SF-36v2

This section presents an overview of the process for
obtaining norm-based 7 scores for the SF-36v2 health
domain scales and component summary measures. All

Figure 5.1 Process for Scoring SF-36v2 Health Domain Scales and Component Summary Measures

| Step 1: Enter item response data |

N

| Step 2: Recode item response values |

N

| Step 3: Determine health domain scale total raw scores |

N

Step 4: Transform health domain scale total
raw scores to 0—100 scores

N

Step 5: Transform health domain scale 0—100 scores to T scores
using health domain z scores

N

Step 6: Score Physical and Mental Component Summary
measures using health domain z scores

N

| Step 7: Score Response Consistency Index |
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items, scales, and summary measures are scored so that
a higher score indicates a better health state. The scoring
process is summarized in Figure 5.1.

Step 1: Entering Data

Scoring the SF-36v2 begins with ensuring that the
survey form is complete and the respondent’s answers
are unambiguous. It is not uncommon for those scor-
ing the SF-36v2 to encounter completed test forms that
have scoring problems. Such problems can be avoided
by quickly scanning the survey form and assuring that
the respondent’s intended answers are clear before he
or she leaves the room. Unfortunately, this is not always
possible when conducting group administrations of the
survey, when an individual other than the administrator
is responsible for scoring the survey, or when the survey
is completed by mail-out/mail-back (MO/MB) admin-
istration. Some of these problems are alleviated when
the instrument is administered via desktop, online, or a
hand-held device that prevents respondents from making
errors and automatically submits entered responses for
scoring. When the SF-36v2 is administered via paper
form but scored by software, however, it is important
that the item responses are valid and that they are entered
into the scoring program as intended and as coded on
the survey form.

The following are three common problems that the
administrator should be aware of before submitting an
SF-36v2 response set for scoring.

Items with out-of-range response values. In in-
stances where item values are entered into an electronic
data file, all 36 items should be checked for out-of-range
response values prior to assigning the final item values.
Out-of-range values are those that are lower than an
item’s precoded minimum value or higher than an item’s
precoded maximum value. Usually caused by data-entry
errors, out-of-range values should be changed to the cor-
rect value through verification with the original survey.
If the survey is not available, any out-of-range values
should be treated as missing data.

Missing item responses. Sometimes respondents
do not answer one or more SF-36v2 items, albeit a
generally infrequent occurrence (1-2% of the time or
less). One important advantage of multi-item scales is
that a scale score can be estimated even when responses
to some of its items are missing. By using a scoring
algorithm that estimates missing values, it is usually
possible to derive scores across the eight SF-36v2
health domain scales for nearly all survey respondents.
Historically, the instrument’s developers have advo-
cated for the Half-Scale Rule, which states that a score
can be calculated if the respondent answers at least
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50% of the items in a multi-item scale. In such cases,
the recommended algorithm substitutes an estimate for
the missing item data that is based on the respondent’s
answers to the other items.

While the Half-Scale Rule has served the field well
when dealing with missing data, the progress that has
been made in understanding missing data has led to bet-
ter methods for and more confidence in handling missing
data. For group-level analyses, a review of studies using
SF-36 data has indicated that a health domain scale score
can be estimated even when only one item in said scale
is answered. Using the Full Missing Score Estimation
(Full MSE) method, the missing item responses in a
given scale are assumed to be the same as the response
to the scale’s answered item and the final item response
values are then assigned accordingly. Note that this ap-
proach should not be used to estimate item responses on
the PF scale due to the hierarchical nature of its items.
When necessary, the PF scale score can be estimated
using item response theory (IRT), which is utilized by
the QualityMetric Health Outcomes Scoring Software
5.0 (Saris-Baglama et al., 2011) which is discussed at
the end of this chapter.

Regardless of the method employed when dealing
with missing data, be aware that respondents who don’t
answer all the survey’s items are often individuals who
are in poor health and that correlates of scores are devel-
oped without the contribution of data from this group.
Therefore, be mindful that conclusions drawn from
estimated scores may be based on correlates derived
from the responses of individuals who differ from the
respondent in important ways.

Single items with multiple responses. Sometimes
a respondent is careless or cannot decide among the
response choices for a given question. If the SF-36v2 is
administered via paper form, a respondent may indicate
two or more responses in an effort to convey what he or
she considers to be an accurate answer. When a respon-
dent provides multiple responses to a single item, apply
the following rules to each item with multiple responses
before submitting the survey for scoring:

1. If a respondent marks two responses that are
adjacent to each other, randomly pick one, and
enter that number.

2. If a respondent marks two responses that are
not adjacent to each other, consider that item
missing.

3. Ifarespondent marks three or more responses,
consider that item missing.

Alternatively, one can opt to treat all items with more
than one response as missing.
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Step 2: Recoding Item Response Values

The next step after data entry is to recode the item
response choices, a process that derives the final item
response values, or scores, to be used when calculating
the raw scale score for each health domain. Several steps
are included in this process, including (a) changing out-
of-range values to missing, (b) recoding values for 10
items, and (c) substituting person-specific estimates for
missing items.

Table 5.1 presents response value recoding infor-
mation for one of the SF-36v2 items (Item 8, from the
Bodily Pain scale), including the response choices for
the item, the precoded response values printed on the
survey form, and the final response values that are used
for scoring the item (i.e., the recoded values). Note that
for all 36 items, the precoded response values for each
item correspond to both the standard and acute forms. As
demonstrated in Table 5.1, the precoded value associated
with a given response choice may not match its recoded
response value. When entering data, it is important to
enter the precoded response value for each survey item.
QualityMetric Incorporated’s Health Outcomes Scoring
Software 5.0 and online scoring services automatically
assign final (i.e., recoded) response values after the
administrator enters the precoded response values.

Note that there are scoring differences amongst
the survey’s 36 items. First, 10 of the items are reverse
scored, a method that is used to ensure that higher item

Table 5.1
Bodily Pain Item 8 Response Choices and Scoring
Information

Precoded Final
Response Choice Response Value Response Value
Not at all 1 5
A little bit 2 4
Moderately 3 3
Quite a bit 4 2
Extremely 5 1

values indicate better health on all the items, health do-
main scales, and component summary measures. There-
fore, SF-36v2 items that require reverse scoring are those
that are worded such that a higher precoded item value
indicates a poorer health state. Second, the procedure
used to determine final item values vary depending on
the item. For 34 of the items, research to date supports
the assumption of a linear relationship between item
scores and the underlying health construct defined by
their scales. However, as discussed in Chapter 13 of this
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manual, empirical work has shown that two items (one
each from the GH and BP scales) require recalibration
to satisfy this important scaling assumption.

The Self-Evaluated Transition (SET) item does
not require recoding of its response values because it
is not scored as part of any SF-36v2 scale or measure.
Responses to this item are treated as ordinal level data
that can be used to analyze the percentage of respon-
dents who select each response choice or to estimate the
measured change (observed changes in health domain
scale scores) reported for each response category.

Step 3: Determining Health Domain Scale
Total Raw Scores

After item recoding, which includes resolving
items with missing data, a total raw score is then
computed for each health domain scale. The total raw
score is the simple algebraic sum of the final response
values for all the items in a given scale. For example,
the total raw score for the RP scale is the sum of the
final response values (i.e., recoded response values or,
when applicable, imputed values) for items 4a, 4b, 4c,
and 4d. This simple scoring method is possible because
all the items in a given scale have roughly equivalent
relationships to the underlying health construct being
measured and because no item is used on more than
one scale. As a result, it is not necessary to standard-
ize or weight items. Note that these assumptions have
been extensively tested and verified for both the SF-36
and SF-36v2 (McHorney, Ware, & Raczek,1993; Ware,
Kosinski, & Keller, 1994; Ware et al., 2007; see also
Chapter 13).

Step 4: Transforming Health Domain Scale
Total Raw Scores to 0-100 Scores

The next step when scoring the health domain scales
involves transforming each total raw scale score to a
0-100 scale score using the following formula:

Transformed scale score =

(Actual raw score - Lowest possible raw score)

- x 100
Possible raw score range

For example, a Physical Functioning total raw score of
21 would be transformed as follows:

(21-10)

20 X 100 =55

As shown, the lowest possible PF score equals 10 and
the possible PF total raw score range equals 20. This
transformation converts the lowest and highest possible
raw scores to 0 and 100, respectively. Scores between
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these values represent the percentage of the total pos-
sible score achieved.

Note that raw and transformed scale scores are not
calculated for the SET item. As previously indicated,
responses to this item should be treated as ordinal-level
data. The SET item can also be used as an interval-level
scale or as a categorical variable (descriptor).

Step 5: Transforming Health Domain Scale
0-100 Scores to T Scores

This step involves transforming each 0-100 scale
score to a T score using the standard score formulas. As
previously mentioned, the advantages of standardizing
the health domain scales and converting 0—100 scores to
norm-based scores using a 7-score transformation (see
Anastasi, 1988) are that health domain scale results can
be meaningfully compared with each other and that these
scale scores have a direct interpretation in relation to the
distribution of scores in the 2009 U.S. general popula-
tion. For more information regarding the advantages of
using the T-score metric for the SF-36v2 health domain
scales and component summary measures, please see
Chapter 13 of this manual.

Transforming 0-100 scores to z scores. The first
step in calculating T scores consists of standardizing
each SF-36v2 health domain scale using a z-score
transformation. A linear z-score transformation is used
so that each health domain scale has a mean of 0 and a
standard deviation of 1 in the 2009 U.S. general popula-
tion. A z score is computed by subtracting each health
domain scale’s 2009 U.S. general population mean
from the 0-100 score for that scale, and then dividing
the difference by the given scale’s standard deviation.
Thus, using 1998 scoring algorithms, the formula for
computing the z score for the standard form Physical
Functioning scale, is as follows:

PF z = (PF — 83.29094) + 23.75883

Note that, in the above formula, PF represents the 0—100
score for that scale.

Transforming z scores to T scores. This step trans-
forms each z score to a T score (mean = 50, SD = 10). To
do so, multiply each z score by 10, and then add 50 to
the resulting product. The formula for computing the T
score for each health domain scale, once again illustrated
using the PF scale, is:

PF T score = 50 + (PF z x 10)

Step 6: Scoring the Physical and Mental
Component Summary Measures

After scoring the eight health domain scales using
the SF-36v2 z-score formulas presented in Step 5, the
Physical Component Summary (PCS) and Mental Com-
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ponent Summary (MCS) measures are then scored using
a three-step procedure, regardless of whether a standard
or acute form was administered. First, the eight health
domain scales are standardized using means and stan-
dard deviations from the 2009 U.S. general population.
Second, these standardized scores are aggregated using
weights (factor score coefficients) from the 1990 U.S.
general population (see Chapter 13 for more informa-
tion regarding the use of 1990 factor score coefficients).
These are the same weights as those used to score the
SF-36 PCS and MCS measures (Ware et al., 1994; see
also Chapter 13) and as those used to score the SF-36v2
with 1998 norms (see Ware et al., 2007). Third, aggregate
PCS and MCS scores are standardized using a linear 7-
score transformation with a mean of 50 and a standard
deviation of 10.

Note that the same factor score coefficients are used
to score the PCS and MCS measures for both standard
and acute forms. The process of deriving T scores from
the SF-36v2 standard (4-week recall) and acute (1-week
recall) forms is presented in the following sections.

Aggregation of scale scores. The first step in
computing PCS and MCS scores involves computing
aggregate scores using the physical and mental factor
score coefficients from the 1990 U.S. general population
and the z scores previously computed for each of the
eight health domain scales (see Step 5). Computation
of an aggregate physical component score consists of
multiplying each SF-36v2 health domain scale z score
by its respective physical factor score coefficient and
then summing the eight products. Similarly, an aggregate
mental component score is obtained by multiplying each
SF-36v2 health domain scale z-score by its respective
mental factor score coefficient and summing the eight
products. To illustrate, a portion of the formula for
aggregating scales when estimating a standard form
aggregate mental component score is as follows:

Aggregate mental component score =
(PF 7x—-.22999) ...+ (MH z x .48581)

Transforming summary scores to T scores. The
second step involves transforming each aggregate
component score to a T score. This is accomplished by
multiplying each aggregate component scale score by
10, and then adding 50 to the resulting product. The
formulas for computing the norm-based 7 score for each
component summary measure are:

PCS T score =
50 + (Aggregate physical component score x 10)

MCS T score =
50 + (Aggregate mental component score x 10)
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PCS and MCS Missing Score Estimation. Using
Full MSE, a PCS score can be computed if at least
seven scales have been scored, one of which being the
PF scale; similarly, an MCS score can be computed if at
least seven scales have been scored, one of which being
the MH scale. Users wishing to take advantage of the
MSE procedures that are available for the SF-36v2 can
do so by scoring their data using the scoring software
or services offered by QualityMetric Incorporated and
its authorized resellers.

Step 7: Scoring the Response Consistency
Index

One of the many SF-36v2 data quality indicators
available is the Response Consistency Index (RCI). Scor-
ing the RCI is optional; however, doing so is a simple
and easy way to evaluate the consistency of responses to
individual survey items. The RCI comprises15 pairs of
items and assesses each pair for consistency. If a pair of
responses is consistent, then the RCI score for that pair
would be 0. Conversely, a pair of inconsistent responses
would earn a score of 1. For example, if a respondent
indicates that he or she can “walk more than a mile” but,
at the same time, cannot “walk 100 yards,” then this item
pair would be considered inconsistent and would earn 1
RCI point. For a given respondent, the final RCI score
is the sum of the scores earned on the 15 consistency
checks. Thus, the best (i.e., most consistent) RCI score
is 0 and the worst (i.e., least consistent) score is 15.
Note that it is not necessary for a respondent to have
complete data for all 15 pairs to compute the RCI (pairs
with missing or out-of-range data are not used in the final
calculation). However, if all 15 pairs have missing data
for one or both items, then the RCI for that respondent
cannot be scored. For additional information regarding
the RCI, please see Chapter 6 of this manual.

Scoring Software and Services

QualityMetric Incorporated offers a variety of ways
to score the SF-36v2. The following sections briefly
discuss these options.

Smart Measurement System

The Smart Measurement™ System is a convenient,
all-in-one, Internet-based, health survey data collec-
tion service that uses the latest technologies to capture,
benchmark against general and disease-specific norms,
and interpret survey data. This information technology
platform is ideal for individuals and organizations that
want to quickly and confidentially measure functional
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health and well-being, all while obtaining results in real
time.
The Smart Measurement System features include

* automatic scoring of surveys, with real-time
reports;

» reporting that tracks changes in health over time
and makes comparisons between treatments,
programs, respondents, and populations;

* access via confidential login at any time, from
any location where Internet access is available;

*  multi-user capability that allows several respon-
dents/administrators to log into the system and
complete tasks simultaneously;

*  multiple administration modes, including paper-
and-pencil, online, Smartphone, and more;

* anoptional automated respondent reminder sys-
tem that uses e-mail and postal mail to increase
survey completion compliance;

* administration management tools for sponsors,
groups, sites, and individuals;

» data warehousing for storage and recall of
completed surveys;

* data import/export capabilities with customer
sites using secure FTP connections;

* compliance with FDA 21CFR Part 11, HIPAA
(U.S.), and PIPA (Canada) privacy and security
regulations for electronic data capture of ePROs.

In addition, the Smart Measurement System can be
used via an interface that makes it appear to respondents
that they never leave the host website. When using this
feature, a link is created on the host site that connects
to QualityMetric Incorporated’s Smart Measurement
System and respondents are provided with a “single
sign-on” to take the survey.

For more information about the Smart Measurement
System, please visit http://www.qualitymetric.com.

Health Outcomes Scoring Software 5.0

QualityMetric’s Health Outcomes™ Scoring Soft-
ware 5.0 is available to score the SF-36v2 and some
of its associated health outcomes instruments. This
software is designed to provide standardized scoring
methods via an easy-to-use system centered around
projects, giving users confidence that their SF-36v2 data
have been scored in accordance with the standards set
by the developers of the survey. In addition, the scoring
software evaluates data quality, applies missing score
recovery methods, and has other optional features. The
system provides several options for importing raw data
(e.g., CSV, Fast Data Grid, Form Entry). Once captured,
the raw data are scored and securely saved for later use.
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Health Outcomes Scoring Software 5.0 sample reports of this manual. Sample reports for group-level data are
for individual patient data are presented in Appendix A presented in Appendix B.
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Data Quality Evaluation

The importance of routinely evaluating the quality
of data obtained from administrations of the SF-36v2,
or any psychometric measure, cannot be overempha-
sized. With a complete evaluation of data quality, users
can more readily identify the sources of and correct
any problems, or at least take them into account when
conducting analyses. For the SF-36v2, there are several
quantitative checks that can be performed to determine
the quality of the obtained data. These include: (a)
completeness of data, (b) responses within range, (c)
consistent responses, (d) percentage of estimable scale
scores, (e) item internal consistency, (f) item discrimi-
nant validity, (g) scale reliability, and (h) confirmation
of the two-component structure. All of these data quality
checks are discussed in this chapter, and all but the last
are performed by the QualityMetric Health Outcomes
Scoring Software 5.0 (Saris-Baglama et al., 2011; see
also Chapter 5). This chapter also addresses the follow-
ing qualitative checks: (a) responses inconsistent with
respondent presentation, (b) unusually quick or long
completion time, and (c) patterned responses. The pur-
pose of this chapter is to discuss each of the quantitative
and qualitative data quality indicators, what each may
indicate, and how associated problems, when identified,
can be resolved.

Considerations for Analyzing Data
From Groups of Respondents
or Multiple Administrations to the
Same Respondent

Before applying the general quality assurance
procedures described in latter sections of this chapter,
other considerations should be taken into account when
entering SF-36v2 data for groups of respondents or data
from multiple assessments of a single respondent.

Combining and Analyzing Data From
Standard and Acute Forms

Caution should be taken when combining and in-
terpreting data gathered from the SF-36v2 standard and
acute forms. Generally, the results from administrations
of the two forms substantially agree. However, users
may sometimes find that results from the acute form
will differ from those obtained from the standard form.
Keller et al. (1997), for example, found that the effect
of the form approached significance (p = .08) with
two small samples of asthma patients participating in
a controlled study that used the SF-36 to examine the
effects of inhaled corticosteroid on HRQOL. In addi-
tion, univariate analyses revealed higher scores on the
0-100 scoring metric from the SF-36 acute form, with
RE scores averaging nearly 7 points higher (p =.05), RP
scores averaging nearly 5 points higher, and SF scores
averaging nearly 3 points higher. It is important to note,
however, that these findings were not replicated ina U.S.
general population sample during the 1998 norming
of the SF-36v2, an effort that reported cross-sectional
health domain scale scores from the standard and acute
forms were very similar. Results from the Keller et al.
study are probably more relevant in the context of a ran-
domized clinical trial in which changes in health status
can occur relatively quickly; therefore, the cautionary
note previously stated should be kept in mind for other
acutely ill patient samples as well.

Combining and Analyzing Data From
Different Data Collection Methods

Data collection should always be limited to one
method of administration (e.g., online, paper form)
if SF-36v2 data from groups of respondents are to be
aggregated. When data collection methods do vary
within a sample or when results are compared across
samples assessed using different methods, the effects
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of the methods used should be evaluated and the results
interpreted with due caution (see Chapter 4).

Combining and Analyzing Data From
Different Translated Forms

It has been well documented that data from translated
forms of the SF-36 can be aggregated and successfully
analyzed in clinical trials. The most comprehensive and
thorough tests of the equivalence of such translations,
as well as formal tests of the psychometric assumptions
underlying their scoring and interpretation in such com-
bined analyses, were published in a special issue of the
Journal of Clinical Epidemiology that documented dozens
of empirical evaluations of SF-36 translations that were
performed during the International Quality of Life As-
sessment (IQOLA) Project (Gandek & Ware, 1998b).

As of 2008, 28 peer-reviewed publications report-
ing results from clinical trials that used one or more
SF-36 translations had been identified and more than
two-thirds of new and ongoing clinical trial protocols
included SF-36 forms in two or more languages. At this
rate, it appears that this approach will continue for years
to come. In general, the authors of this manual know of
no evidence that language-related differences in SF-36/
SF-36v2 results are any larger than differences found
between study sites within the same country using same-
language forms. Consequently, the authors recommend
that any such differences found using different-language
forms be handled in the same manner as those obtained
using same-language forms. However, to ensure that
data entry has been properly performed and that data
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quality satisfies minimum standards, it is recommended
that the indicators discussed in this chapter be evaluated
separately for English- and non—English-language forms
whenever possible.

Quantitative Evaluation of Data Quality

When analyzing SF-36v2 aggregated group-level
data, there are eight quantitative checks (summarized
in Table 6.1) that can be performed to determine the
quality of those data. These quantitative checks are: (a)
completeness of data, (b) responses within range, (c)
consistent responses, (d) percentage of estimable scale
scores, (e) item internal consistency, (f) item discrimi-
nant validity, (g) scale reliability, and (h) confirmation of
the two-component structure. Note that the quantitative
data quality indicators discussed in this section should
be used only when evaluating the quality of SF-36v2
data for groups of at least 30 respondents.

Those evaluating the quality of SF-36v2 data should
be aware that the quantitative checks discussed in this
chapter were developed for use with group data; however,
some are also appropriate for use with individual respon-
dent data. Conversely, the qualitative checks are more
appropriately and easily applied to individual respondent
data. It should also be noted that when evaluating the qual-
ity of group data, analyses should not be limited to only
the results of the combined total sample as other units of
analysis that may reveal data quality problems should be
considered. A logical unit of analysis would be anything

Table 6.1
SF-36v2 Quantitative Data Quality Indicators
Minimum
Satisfactory
Data Quality Indicator Description Value
Completeness of data Percentage of the total number of items with valid item responses 90%
Responses within range Percentage of the total number of completed items that have responses within the acceptable 100%
range for all completed SF-36v2 forms
Consistent responses Percentage of respondents with a Response Consistency Index (RCI) score of 0 90%
Percentage of estimable Percentage of health domain scale and component summary measure scores that are 90%
scale scores computable using either of two approaches (Full Missing Score Estimation or Complete Data)
Item internal consistency Percentage of correlations between items and their hypothesized scales that are .40 or greater 90%
Item discriminant validity =~ Percentage of hypothesized item-scale correlations that are higher than the alternative 80%
item-scale correlations
Scale reliability Percentage of the health domain scales that have Cronbach’s alphas of .70 or greater 100%
Confirmation of the two- Degree to which correlations between the health domain scales and component summary Informed

component structure

measures confirm: (a) the two-component structure of the SF-36v2 in a manner that is
generally consistent with what has been found in the U.S. general population and other
developed countries and (b) that each health domain scale has its intended interpretation

judgment of
the clinician/
researcher

as a measure of physical or mental health status




Chapter 6: Data Quality Evaluation

that could cause or contribute to such problems. Examples
of other ways to evaluate the quality of SF-36v2 data are
by mode of administration, language of the respondents,
site of survey administration, baseline and follow-up
administrations, and sociodemographic subgroups.

Completeness of Data

The first data quality indicator is completeness of
data. To evaluate this data quality indicator:

1. Determine the number of items that have valid
responses for all completed SF-36v2 forms.

2. Divide the total number of items with valid re-
sponses (Step 1) by the total number of possible
survey responses for the group (36 x number of
respondents).

3. Multiply the result (Step 2) by 100 to determine
the percentage of items completed.

Data quality is considered satisfactory for this in-
dicator when the result is at least 90%. For example, if
10 respondents complete the SF-36v2 and each of four
respondents has four responses that are missing or out-of-
range, then a total of 16 items are considered incomplete.
Accordingly, the total number of possible responses is 360
(36 items per form x 10 respondents) and the number of
items with valid responses is 344 (360 total items — 16
incomplete items). Thus, the completeness of data result
for this example is: (344/360) x 100 = 95.6, or 95.6%.
This would be classified as a satisfactory result.

When collecting completed surveys, administrators
should closely review each item that is missing data,
particularly when a significant number of items have
missing data, when the items with missing data tend to be
those that are presented at particular points in the survey
(e.g., before or after a page break in the form), or when
the items with missing data are from a particular health
domain scale. Causes of missing data vary and should
be investigated to ensure the integrity of SF-36v2 data.
For example, individual items with substantial missing
data may indicate that a group of respondents as a whole
had difficulty understanding them. Alternatively, a data
entry problem or a formatting problem may have caused
the problem. Finally, regardless of the ability to apply
MSE scoring corrections, data missing from a significant
proportion of items from a single health domain scale
may suggest problems or concerns regarding functioning
in that domain.

Responses Within Range

The second data quality indicator is responses within
range. To determine the percentage of responses within
the allowable limits:
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1. Count the number of items that have responses
within the acceptable range for all completed
SF-36v2 forms. (Note that items with missing
responses should not be included.)

2. Divide the total number of items with in-range
responses (Step 1) by the total number of
possible survey responses for the group (36 x
number of respondents).

3. Multiply the result (Step 2) by 100 to determine
the percentage of responses within range.

This data quality indicator is considered satisfac-
tory only when the result is 100%. For example, if 10
respondents complete the SF-36v2 and the group has a
total of nine out-of-range responses, then the total num-
ber of possible responses is 360 (36 items per form x
10 respondents) and the number of items scored within
range is 351 (360 total items — 9 out-of-range item
responses). Thus, the percentage of responses within
range is: (351/360) x 100 =97.5, or 97.5%. This would
not be considered a satisfactory result.

Each item with an out-of-range value should be
closely reviewed to determine the cause and, when pos-
sible, correct the error. Whether random or systematic
in nature, likely causes include data entry or data for-
matting errors made by users and data recording errors
made by respondents. For example, an isolated data entry
error could causes one item’s responses to be submitted
for another item for a small portion of the sample. Or, a
systematic formatting error could cause data for a given
variable to be entered into the wrong column, thereby
shifting by one column the data for all subsequent
variables for the entire sample. Another cause of out-
of-range responses may be the use of incorrect scoring
algorithms, which would result in misscored data. When
this is suspected, the data file should be rechecked to
ensure that the algorithms used are consistent with those
described in Chapter 5 of this manual.

When out-of-range responses occur, administrators
should, when possible, obtain the correct values from
the original surveys and correct the out-of-range values.
If this is not possible, convert the out-of-range values to
missing so that the incorrect data is not scored.

Consistent Responses

The third data quality indicator is consistent respons-
es, which is objectively measured using the Response
Consistency Index (RCI; see Chapter 5). To evaluate the
RCI for group data:

1. Determine the number of respondents who have
an individual RCI score of O (i.e., has consistent
responses for all 15 item pairs; see Chapter 5).



68

2. Divide the number of respondents with RCI
scores of O (Step 1) by the total number of re-
spondents in the data set.

3. Multiply the result (Step 2) by 100 to determine
the percentage of respondents with an RCI
score of 0.

This data quality indicator is considered satisfactory
when the result (i.e., the percentage of respondents with
an RClI score of 0) is at least 90%. For example, if eight
respondents complete the SF-36v2 and four respondents
earn an RCI of zero, then the group’s RCI score is: (4/8)
x 100 = 50, or 50%. This would not be considered a
satisfactory result.

Using the RCI to evaluate the consistency of a
group’s responses is helpful because it offers a quick
glance into potential sources of information about the
group’s respondents and/or data entry or scoring prob-
lems. For example, a small percentage of consistent
responses may indicate that items were already reversed
scored or were mislabeled, which would warrant a
rechecking of the data set to determine if data entry
problems occurred. Or, if 20% of a given sample has
inconsistent responses, administrators would be wise to
identify the offending item pairs to determine whether
they reflect errors in the testing process or insights into
the well-being of the respondents.

Tables 6.2 and 6.3 present the RCI score frequency
distributions for the SF-36v2 standard (4-week) and
acute (1-week) forms, respectively, based on the 2009
U.S. general population normative sample. Note that
the higher the RCI score, the more inconsistent the
respondent was in his or her responses to survey items.
For each of the two forms, approximately 94% of the

Table 6.2

SF-36v2 Standard (4-Week Recall) Form Response
Consistency Index (RCI) Frequencies, 2009 U.S. General
Population (N = 4,024)
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U.S. general population sample responded consistently
to all 15 item pairs.

While it may be acceptable to include those surveys
that contain one or two inconsistent responses, users may
want to consider excluding respondents whose surveys
containing multiple inconsistencies before scoring the
data. It is possible that these particular respondents did
not understand the items or did not carefully read and
respond to the items. Also, if data were collected and
entered at different sites, users should determine whether
any inconsistencies are contained within a particular
subset of the data and, if so, recheck that subset for data
entry problems. An example of RCI use can be found
in Hanscom, Lurie, Homa, and Weinstein’s (2002)
examination of differences in missing-response rates
and response consistency between computerized and
paper-and-pencil versions of the SF-36 (see Chapter 4).

Percentage of Estimable Scale Scores

The fourth data quality indicator is percentage of
estimable scale scores. Calculating this indicator can
be achieved using either of two approaches: Complete
Data or Full Missing Score Estimation (Full MSE).
The Complete Data approach utilizes health domain
scale and component summary measure scores that are
computed using only the respondent’s available scores
(i.e., none of the item values have been estimated). In
contrast, the Full MSE approach utilizes a combination
of the respondent’s available health domain scale and
component summary measure scores and scores com-
puted using estimated response values (see Chapter 5).

This data quality indicator reports the percentage
of SF-36v2 scales and measures that can be scored,
regardless of how the scores were calculated (i.e.,

Table 6.3

SF-36v2 Acute (1-Week Recall) Form Response Consistency
Index (RCI) Frequencies in the 2009 U.S. General
Population (N = 2,056)

Cumulative Cumulative

Cumulative Cumulative

RCI Frequency Percentage Frequency Percentage RCI Frequency Percentage Frequency Percentage
0 3,750 93.19 3,750 93.19 0 1,946 94.65 1,946 94.65
1 162 4.03 3912 97.22 1 66 3.21 2,012 97.86
2 37 0.92 3,949 98.14 2 16 0.78 2,028 98.64
3 25 0.62 3,974 98.76 3 7 0.34 2,035 98.98
4 29 0.72 4,003 99.48 4 16 0.78 2,051 99.76
5 6 0.15 4,009 99.63 5 2 0.10 2,053 99.85
6 8 0.20 4,017 99.83 6 2 0.10 2,055 99.95
7 1 0.02 4018 99.85 7 0 0.00 2,055 99.95
8 6 0.15 4024 100.00 8 1 0.05 2,056 100.00

Note. Includes cases with a PCS or MCS score.

Note. Includes cases with a PCS or MCS score.
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available and/or estimated scores). Therefore, to evalu-
ate the percentage of estimable scale scores using either
approach:

1. Count the number of available and estimated
health domain scale and component sum-
mary measure scores for all completed SF-36v2
forms.

2. Divide the total number of available and esti-
mated scores (Step 1) by the total number of
possible scale and measure scores (10 x number
of respondents).

3. Multiply the result (Step 2) by 100 to determine
the percentage of estimable scale scores.

Table 6.4 presents the number of completed items
required for each health domain scale score when using
each of these methods. For the Complete Data method,
both the PCS and MCS measures require scores for all
eight health domain scales. Meanwhile, using the Full
MSE approach to estimate the PCS measure requires
scores for seven scales, one of which must be the PF
scale. Similarly, estimating the MCS score also requires
scores for seven scales, one of which must be the MH
scale.

Table 6.4

Number of Completed Items for Each SF-36v2 Health
Domain Scale Required for Each Score Estimation Method
Estimation Method PF RP BP GH VT SF RE MH

Complete Data 0 4 2 5 4 2 3 5
Full MSE I 1 1 1 I 1 1 1

This data quality indicator is considered satisfactory
when the result is at least 90%. To illustrate, Table 6.5
presents the health domain scale and component summary
measure 7T scores for three respondents. Note that two
PF scores and two PCS scores could not be calculated
(indicated by —1 in this data set). Using the data found in
the Table 6.5 and the steps previously outlined, the total
number of possible scales/measures is 30 (10 scales/mea-
sures x 3 respondents) and the number of actual scoreable
scales/measures is 26 (30 possible scale/measure scores
— 4 unscoreable scales/measures). Thus, the percentage

Table 6.5
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of estimable scale scores is (26/30) x 100 = 86.7, or
86.7%. This would not be considered a satisfactory result.
However, if the Full MSE method of estimating scores
were applied to this example, then a significantly higher
percentage of health domain scale and component sum-
mary measure scores may be computable.

As previously mentioned, it is important to be aware
that particular types of respondents are more likely
to have missing SF-36v2 data, such as elderly or less
educated respondents. For example, Kosinski, Bayliss,
Bjorner, and Ware (2000) reported that in the U.S. gen-
eral population, 5.77% of non-elderly respondents and
20.68% of elderly respondents had one or more missing
items. The percentages were higher for patients in the
Medical Outcomes Study (MOS), with 28.66% of non-
elderly and 44.11% of elderly respondents having one
or more missing items. Kosinski et al. also reported that
almost one in four of the Medicare Health Outcomes
Study (HOS) respondents in the 1998 cohort had one or
more missing items. Because one would not want to bias
the sample by excluding these respondents, users may
decide that it is important to use missing score estimation
to ensure a more representative sample. However, note
that if the scores are significantly below the norm, then
a large amount of data may be missing and a check of
the data set for problems would be warranted.

Item Internal Consistency

The fifth SF-36v2 data quality indicator is ifem
internal consistency. When combined with item dis-
criminant validity (see following section), item internal
consistency becomes a measure of item convergent va-
lidity. Tests of item internal consistency are performed
to determine whether the items in a scale are linearly
related to the underlying construct. For example, because
Item 3ais in the PF scale, then Item 3a should be related
to the overall PF scale score, even when the contribution
of Item 3a to the scale score is removed.

To evaluate item internal consistency:

1. Examine the correlation between each item
and its hypothesized health domain scale
score, corrected for overlap (i.e., the item being
tested is removed from the scale score before

SF-36v2 Health Domain and Component Summary Measure Sample

Data Set

PCS MCS PF RP BP

GH vT SF RE MH

23.55 4645 22.32
-1 5202 -1
-1 47.13 -1

1845 28.40 4259 3399 51.03 21.61 49.58
2799 5422 4587 6093 56.40 21.61 57.89
25.60 49.22 34.13 5195 51.03 21.61 49.58
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the correlation is computed), for all completed
SF-36v2 surveys.

2. Compute the percentage of items that correlate
40 or greater with their hypothesized scales.

This data quality indicator is considered satisfac-
tory when at least 90% of the hypothesized item-scale
correlations are .40 or greater. Note that Items 3a and
3j often correlate less than .40 because they define the
ceiling and floor of the PF scale, resulting in correla-
tions that are weaker due to the skewed distribution.
Any items that fail tests of internal consistency (i.e.,
items that correlate less than .40 with their hypothesized
scales) should be evaluated to determine where potential
problems might have occurred in the survey data. For
example, if MH Items 9d and 9h failed to correlate .40 or
greater with the MH scale score, these items might have
been reversed scored before the data set was submitted
for scoring. Alternatively, the items could have been
incorrectly labeled. Whatever the cause, the data file
should be checked and any problems corrected before
resubmitting the data for scoring.

Item Discriminant Validity

The sixth data quality indicator is item discriminant
validity. Tests of item discriminant validity are con-
ducted to evaluate the validity of the hypothesized item
groupings. When assessing data quality, it is not suffi-
cient to demonstrate just that an item appears to measure
the construct it was intended to measure (as evidenced
by tests of item internal consistency; see previous sec-
tion). It is also important to determine whether an item
measures any other constructs that it was not intended
to measure. For example, because Item 3a is in the PF
scale and not the MH scale, then Item 3a should be more
strongly related to the overall PF scale score than to the
overall MH scale score.

To evaluate item discriminant validity:

1. Examine the correlation between each item and
its hypothesized health domain scale score, cor-
rected for overlap, for all completed SF-36v2
surveys.

2. Examine the correlations between each item and
the remaining seven health domain scale scores
(i.e., those scales the item does not belong to).

3. Determine if the correlation between an item
and its hypothesized scale is greater than the
correlations between said item and each alterna-
tive scale.

4. Compute the percentage of items that correlate
higher with their hypothesized scales than with
alternative scales.
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This data quality indicator is considered satisfac-
tory when at least 80% of the hypothesized item-scale
correlations are higher than the alternative item-scale
correlations. Even when the overall result is satisfactory
(i.e., the 80% criterion is met), each item that correlated
more strongly with an alternative scale than with its
hypothesized scale should be examined to determine
the sources of potential problems in the survey data. For
example, items that failed tests of item discriminant va-
lidity could have been incorrectly labeled or might have
been reversed scored prior to final scoring. Whatever the
cause, the data file should be checked and any problems
corrected before resubmitting the data for scoring.

Scale Reliability

The seventh data quality indicator is scale reliability.
Measurement reliability refers to the extent to which the
measured variance in a given scale score reflects the true
score, rather than random error. A common approach
used to evaluate scale score reliability uses an estimate
of internal consistency reliability based on the number of
items in a scale and item homogeneity (similarity) called
Cronbach’s alpha coefficient. When Cronbach’s alpha
coefficient is greater than or equal to .70, then scale reli-
ability is generally considered to meet minimum standards
of acceptability (Nunnally & Bernstein, 1994).

To evaluate scale reliability:

1. Determine the Cronbach’s alpha coefficient
for each health domain scale for all completed
SF-36v2 surveys.

2. Compute the percentage of scales that have
coefficients of .70 or greater.

This data quality indicator is considered satisfactory
only when 100% of the scales have Cronbach’s alpha
coefficients of .70 or greater. When this criterion is not
met, each item in each scale with a coefficient of less
than .70 should be examined to determine the sources
of potential problems in the survey data. Whatever the
cause, the data file should be checked and any problems
corrected before resubmitting the data for scoring. For
a detailed discussion of scale reliability issues, please
see Chapter 15 of this manual.

Confirmation of the Two-Component
Structure

The eighth data quality indicator is confirmation
of the two-component structure. Applying this quality
check allows users to establish and appraise the rela-
tionship of each SF-36v2 scale with the PCS and MCS
measures. To evaluate this data quality indicator:
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1. Examine the pattern of correlations between the
health domain scales and component summary
measures for all completed SF-36v2 surveys.

2. Determine if each scale and measure has its
intended interpretation as a measure of physical
or mental health status.

3. Confirm whether the survey’s two-component
structure is generally consistent with what has
been found in the U.S. general population (see
Tables 16.1 and 16.2).

Unlike the other quantitative indicators discussed
in this chapter, no specific criterion or cutoff score to
confirm the two-component structure is offered here.
Instead, this data quality indicator is considered satisfac-
tory when the informed judgment of the user has been
satisfied. When the two-component structure cannot be
confirmed (i.e., the factor structure of a group’s scales
and measures is not consistently replicated), caution is
warranted when interpreting the scores of said group.

Qualitative Evaluation of Data Quality

When analyzing individual respondent data, there
are three additional data quality checks that can be per-
formed to determine the quality of the SF-36v2 data.
These qualitative checks are: (a) responses inconsistent
with respondent presentation, (b) unusually quick or long
completion time, and (c) patterned responses. Although
more subjective than the quantitative indicators previously
discussed, these qualitative indicators can provide addi-
tional insight into respondents’ scores, which may prompt
administrators to more closely scrutinize survey results
and may help to determine the validity of respondents’
item answers and overall survey scores.

Results Inconsistent With Respondent
Presentation

At times, administrators may notice a discrepancy
between how respondents answer items and how they
present themselves during the testing session. For ex-
ample, the validity of results should be questioned when
arespondent has indicated on the SF-36v2 form that he is
limited a lot in walking more than a mile and feels worn
out all of the time, yet during an informal conversation
with the administrator has indicated that he runs 3 miles
every day to stay in shape.

Unusually Quick or Long Completion Time

The SF-36v2 is a relatively brief measure of health
status that can be completed by most respondents within
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5 to 10 minutes. Completion of the survey in signifi-
cantly less time (e.g., less than 2 minutes) suggests that
the respondent might have answered the items randomly
or without much consideration of the items’ content or
the accuracy of his or her responses. Completion of the
survey in a significantly greater amount of time than
usual (e.g., 20 minutes) may indicate poor motivation,
the presence of reading problems, or difficulty under-
standing item content. In such cases, the administrator
should ask the respondent about his or her motivation to
complete the survey honestly, his or her understanding
of the survey items, or other questions appropriate to the
situation. Depending on how the respondent reacts, the
administrator may want to ask the him or her to complete
the survey at a different time and/or using a different
mode of administration (e.g., interview format).

Patterned Responses

This qualitative check is conducted by visually
inspecting a completed paper form or a printed listing
of item response numbers generated from an automated
(e.g., online) administration. Generally speaking, one
should be suspicious of results that demonstrate any of
the following characteristics:

* The same response choice (e.g., the first, the
last, the middle) is selected for all items.

* The response choice indicating the worst level
or the best level of functioning is always se-
lected.

» The response pattern is sequential from one
item to the next within a given scale (e.g., the
10 PF items are answered 1, 2, 3, 1, 2, 3, 1, 2,
3, 1) or across the entire survey (e.g., 1,2, 1, 2,
1,2,1,2,1,2...).

While possible, it’s highly unlikely that these and
other types of patterned answers truly reflect honest and
valid responses to survey items. When such patterns ap-
pear, determine the accuracy of survey results by asking
the respondent to explain his or her item responses.

Data Quality Evaluation of Individual
Health Domain Scales

Thus far, the recommendations made in this chapter
have been discussed in terms of SF-36v2 results as a
whole. However, most of these same data quality checks
can be applied to the data on a scale-by-scale basis.
When evaluating the data quality of each individual
scale, users should follow the same guidelines and apply
the same criteria that are used for determining the quality
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of the data as a whole (i.e., all the scales and measures
considered together). For example, the 90% criterion
should still be used when evaluating the PF scale’s
completeness of data. Similarly, the item discriminant
validity of the MH scale can be evaluated by calculating
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the percentage of MH items that have greater correla-
tions with the MH scale itself (corrected for overlap)
than with the other seven scales. As with group-level
data, this quality check would be considered satisfactory
when the result is 80%.
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General Strategies for Interpreting the
SF-36v2 Profile

Once users are confident that their SF-36v2 results
satisfy data quality standards, interpretation of those
results can begin. As discussed in this and the next five
chapters, SF-36v2 results can serve as a rich source
of information for understanding the health status of
individual respondents or groups of respondents when
different approaches to examining the data are taken.
The purpose of this chapter is to provide users with
a basic, general approach to and rules for guiding the
interpretation of results from SF-36v2 administrations.

The general interpretive approach described in this
chapter employs a systematic examination of the SF-
36v2 profile, first from a broad perspective and then
conducting a more detailed analysis of the data. This
approach involves determining if the 7 scores for the
PCS and MCS measures deviate from what is considered
the average range for the U.S. general population. This
is followed by examining the health domain scale scores
to make a similar determination. Each of these decisions
is based on separate, empirically based individual re-
spondent- and group-level guidelines. The guidelines for
interpreting high and low scores on the PCS and MCS
measures and on each health domain scale are presented
in tabular format. Overall, this examination serves as the
context in which the content-based and criterion-based
approaches to the interpretation of results (described in
Chapters 8 and 9, respectively) should take place.

Also discussed in this chapter are considerations
regarding the interpretation of SF-36v2 results in light
of results from other psychometric perspectives. The
application of measure- or scale-specific standard er-
rors of measurement (SEMs) allows users to determine,
within specific levels of confidence, intervals in which a
respondent’s true score falls on each measure and scale.
The availability of gender- and age-based norms, as well
as benchmark data for 40 disease groups, provide ad-
ditional channels for better understanding the meaning
of the observed scores.

General Considerations for Norm-
Based Interpretation

Interpretation of the results should begin with a vi-
sual examination of the SF-36v2 profile of scores. The
profile, which may represent the observed scores for
an individual survey respondent or the mean scores for
a group of respondents, provides a broad overview of
health status. The scores presented first in the profile are
the PCS and MCS scores. Placement of these measures
at the beginning (left side) of the profile emphasizes
the importance of first considering individual or group
results with regard to overall functioning in the physical
and mental health dimensions (see Figure 7.1). Thus,
one can quickly determine upon visual examination of
the profile whether deviations from the norm are more
or less apparent in the general physical or mental health
status for an individual or a group.

To obtain a clearer picture of a respondent’s health
status, a close examination of the norm-based T scores
for the health domain scales is recommended. Note
that the ordering of the health domain scales facilitates
interpretation of the profile, with differences on the left
side of the health domain profile (PF, RP, BP, and GH)
generally reflecting physical health status and differ-
ences on the right side (VT, SF, RE, and MH) generally
reflecting mental health status (see Figure 7.1; see also
Chapters 13 and 16 for empirical evidence supporting
the ordering of the health domain scales).

Inreviewing Figure 7.1, users can quickly determine
that the health burden in this example is primarily ob-
served among measures of physical health status. For
example, the PCS score is well below the general popula-
tion norm score of 50, whereas the MCS score is slightly
above the norm score. Likewise, three of the four health
domain scales at the left of the profile show deficits in
comparison to the norm, whereas scores for three of the
four health domain scales at the right of the profile are
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Figure 7.1 Sample SF-36v2 Profile of Scores
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at or near the norm. As Figure 7.1 demonstrates, in most
instances the four health domain scales at the left of the
profile will usually correspond to what is observed with
the PCS measure, and the four health domain scales at
the right of the profile will usually correspond to what
is observed with the MCS measure.

In the guidelines that follow, note that the recom-
mendations for interpreting differences in individual
respondent scores differ slightly from the recommen-
dations given for interpreting group-level mean scores.
These differences reflect the fact that group-level mean
scores contain less measurement error than individual
respondent-level scores. One can therefore have greater
confidence in the interpretation of group mean scores
than in the interpretation of individual respondent scores.
Consequently, smaller differences in group mean scores
can be meaningfully interpreted. Because individual
respondent scores likely contain more measurement
error, there is less confidence that the obtained score
represents the respondent’s true score. Thus, interpreting
individual respondent scores requires less stringent or
conservative guidelines that take into consideration the
likelihood of measurement error.

As illustrated in more detail in Chapter 13, the
interpretation of SF-36v2 results has been made easier

with the use of the T-score metric, based on 2009 U.S.
general population normative data, for scoring the health
domain scales and component summary measures. Spe-
cifically, T scores have proven to be very useful when
interpreting differences across the eight health domain
scales and for purposes of comparing those domains
with the two component summary measures. With T
scores, each scale is scored using the same mean (50)
and the same standard deviation (10 points) found in
the 2009 U.S. general population. Thus, each T-score
point is one-tenth of a standard deviation (SD). With
this method, one can determine the status of the health
dimension (physical or mental) or domain represented
by the measure or scale, relative to the average, without
referring to tables of norms.

As a general rule, when considering individual
respondent data, it is recommended that scores within
0.5 SD, or 5 T-score points, of the mean be considered
within the “average” or “normal” range for the U.S.
general population. Thus, an individual respondent’s
score on any health domain scale or component sum-
mary measure that falls outside the 7-score range of 45
to 55 (i.e., more than 0.5 SD below or above the mean
norm-based score of 50) should be considered outside
the average range for the U.S. general population.
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The further a score is from the mean, the greater the
likelihood that the respondent is above-average or below-
average in a given area of functioning or well-being.
Generally, when considering individual respondent
results, one can be confident that health domain scale or
component summary measure scores falling more than
1 SD (10 T-score points) below the population mean
(i.e., mean minus 10 7-score points) are indicative of
significantly impaired functioning. Thus, scores less than
40 indicate impairment in that health domain or dimen-
sion. Scores in the 40-to-44 range fall within a “gray”
area of interpretation and require further investigation to
determine the presence of impaired functioning (further
discussed later in this chapter). Finally, 7 scores of 45 or
greater should be considered average or above average
for individual respondents, as compared to the 2009
normative sample.

As a general rule, when considering group-level
data, it is recommended that scores within 0.3 SD, or
3 T-score points, of the mean be considered within the
“average” or “normal” range for the U.S. general popu-
lation. Any health domain scale or component summary
measure score falling outside the 7-score range of 47
to 53 (i.e., more than 0.3 SD below or above the mean
norm-based score of 50) should be considered outside
the average range for the U.S. general population for
group data. Thus, when considering group-level results,
a score on a health domain scale or component summary
measure that is less than 47 should be considered indica-
tive of impaired functioning within that health domain
or dimension. This more stringent cutoff for group-level
results reflects the greater confidence that one can have in
the obtained group mean scores, as previously discussed.
Similar to individual respondent data, group mean scores
47 or greater should be considered average or above
average as compared to the 2009 normative sample.

In analyzing SF-36v2 group-level results, it is also
important to consider the percentage of the sample
that scored above the average range for the individual
respondent classification (i.e., 56 or higher) and the
percentage that scored below the average range for the
individual respondent classification (i.e., 44 or lower) on
each component summary measure and health domain
scale. These data provide information beyond what can
be conveyed by group-level summary scores on these
variables and can serve as a means of determining what
percentage of the sample scored within or outside of
the average range of scores observed in the general
population. Such data can also assist in evaluating the
effectiveness of an intervention in clinical trials or treat-
ment programs or in comparing the outcomes of two or
more types of intervention.

Thus far, a very basic strategy for interpreting SF-
36v2 results has been presented. The discussion will now
begin to move toward more specific interpretation strate-
gies. These strategies will only be introduced here, with
a much more detailed discussion provided in Chapters
8, 9, and 10 of this manual.

Interpretation of the Component
Summary Measures

The two component summary measures—PCS
and MCS—provide reliable and valid summaries of
a respondent’s or group’s physical and mental health
status. As previously noted, T scores in the 45-to-55
range should be considered average for individual re-
spondents. That is, T scores of 45 or greater indicate at
least average overall functioning in the general health
dimension—physical or mental—assessed by its associ-
ated measure. Individual respondent T scores that are
less than 40 and group mean scores that are less than
47 indicate the presence of impaired functioning in the
associated dimension. Meanwhile, individual respondent
scores in the 40-to-44 range require further investiga-
tion, including consideration of the confidence interval
around the score and the choice of age-, gender-, and/or
disease-based norms, to determine whether the score is
more indicative of impaired or unimpaired functioning
in the respective health dimension

In Table 7.1, each SF-36v2 component summary
measure and health domain scale is described in terms
of: item composition, number of score levels, lowest
and highest possible 7 scores for the standard and acute
forms, and the health states associated with the lowest
and highest observable scores. These descriptions are
based on the general content of the health domain scales
and component summary measures and/or the pattern
of responses necessary to achieve these extreme scores.
This information can be used to summarize what each
component summary measure and health domain scale
assesses and can serve as a basis for broad-level inter-
pretation of SF-36v2 results. Approaches to understand-
ing the meaning of health domain scale and component
summary measure scores falling between the extreme
scores are provided in Chapters 8 and 9.

Because the PCS and MCS measures are compos-
ites that reflect a combination of physical and mental
functioning and well-being, the extent of social and role
disability, and personal evaluation of health status, the
meanings of scores on these measures are not as straight-
forward as they are for the more homogeneous health
domain scales. In other words, there are more ways to
obtain each possible score for each component summary
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