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Abstract Many of the Institutes, Agencies and Centers
that make up the US Department of Health and Human
Services (DHHS) have recognized the need for better
instrumentation in health outcomes research, and provide
support, both internally and externally, for research uti-
lizing advances in measurement theory and computer
technology (informatics). In this paper, representatives
from several DHHS agencies and institutes will discuss
their need for better instruments within their discipline
and describe current or future initiatives for exploring
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the benefits of these technologies. Together, the per-
spectives underscore the importance of developing valid,
precise, and efficient measures to capture the full burden
of disease and treatment on patients. Initiatives, like the
Patient-Reported Outcomes Measurement Information
System (PROMIS) to create health-related quality of life
item banks, represent a trans-DHHS effort to develop a
standard set of measures for informing decision making
in clinical research, practice, and health policy.
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Introduction

Many of the Agencies and Institutes that make up the US
Department of Health and Human Services (DHHS) have
recognized the need for better instrumentation in health
outcomes research, and provide support, both internally
and externally, for research to enhance measures of health-
related quality of life (HRQOL) utilizing advances in
measurement theory and computer technology (i.e., infor-
matics). In this paper, representatives from several US
DHHS Agencies and Institutes will discuss their need for
better instruments within their discipline and describe
current or future initiatives for exploring the benefits of
these technologies for improved decision making in
research, practice, and population surveillance.

National Institutes of Health (NIH)

Under the NIH Roadmap Initiatives aimed at fostering
collaborations across the NIH Institutes and Centers in
order to improve the clinical research enterprise [1], a
trans-NIH effort is taking place to develop a public domain
web-based resource, the Patient-Reported Outcomes
Measurement Information System (PROMIS), that will
measure key health symptoms and HRQOL domains that
are relevant to a variety of chronic diseases [2]. Started in
August 2004, the PROMIS initiative establishes a collab-
orative partnership between the NIH and multiple research
sites, through a cooperative agreement (U01) mechanism,
to develop the measurement system. The aims of PROMIS
are to: (1) electronically administer both short form
instruments and individually tailored patient-reported out-
come (PRO) questionnaires (i.e., computerized adaptive
testing, CAT) via a number of secure delivery platforms
(e.g., computer, Internet, handheld, telephone); (2) collect
PRO data for research and improvements to the system;
and (3) provide instant health status reports to the patients,
health care providers, and researchers.

Having a validated, dynamic system to measure patient-
reported outcomes efficiently in study participants with a
wide range of chronic diseases and demographic charac-
teristics would greatly enhance the outcomes research
enterprise and facilitate comparisons among research
studies. Scientists will be better equipped to understand
how patients perceive changes in their health status
resulting from new treatments, thereby directing research
to therapies that would be most highly valued by patients.
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Ultimately, this type of system will be useful in clinical
practice to measure treatment response and guide therapy.
Further, the ability to link electronic medical databases
with systems like the PROMIS would strengthen our
national capacity to monitor progress against the burden of
disease and to support a wide range of studies on the
determinants of health care utilization and outcomes [3].

One of the many PROMIS-supported research projects
will identify and address challenges related to the imple-
mentation of PROMIS technology in multi-center clinical
trials. This project will develop options for integrating
computerized HRQOL measurement and data capture
instruments, assess the readiness of sites in multi-center
clinical trials to collect such data, conduct simulations to
explore the costs and benefits for different data collection
models, and develop recommendations for incorporating
such systems in multi-center clinical trials.

National Cancer Institute (NCI), NIH

In 2007, an estimated 1,444,920 persons in the United
States are expected to be diagnosed with cancer; about
559,650 are expected to die from cancer; and more than
10.5 million are undergoing curative treatment, coping
with progressive disease, or living free of cancer after
successful therapy [4]. The number of cancer survivors will
continue to grow with recent advances in medicine and
technology. Given these figures, addressing the effect of
cancer symptoms on individuals’ lives is becoming
increasingly critical for efforts to reduce the burden of
cancer and its treatment. Symptoms, such as pain,
depression, and fatigue may persist or appear, even after
treatment ends [5].

Substantial progress in reducing the suffering and death
caused by cancer is being pursued by the NCI and cancer
agencies and organizations worldwide through a variety of
initiatives, programs, and projects. At the NCI, these ef-
forts emphasize the joint importance of basic and applied
scientific discovery, the development and testing of
promising interventions, and the delivery of quality care to
prevent, detect, and treat cancer and to improve the length
and quality of life of cancer survivors [3].

The NCI is actively involved in exploring the state-of-
the-science in cancer outcomes research and supporting the
development of better instruments using modern mea-
surement methods to enhance our ability to evaluate the
impact of interventions and treatments on patients’ symp-
toms and HRQOL. In 2002, an NIH state-of-the-science
conference identified a need for increased assessment and
monitoring of pain, depression, and fatigue in cancer
patients, and a lack of quality instruments applicable for
children and adolescents, older adults, individuals with
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cognitive impairments, and individuals from different
ethnic and cultural groups [5]. Panelists encouraged taking
advantage of the advances in measurement theory and
information technologies to develop and administer such
instruments.

The NCI established in 2001 the Cancer Outcomes
Measurement Working Group (COMWG) [6]. Comprising
35 experts drawn from academia, government, industry,
and the cancer patient and survivorship communities, the
COMWG was charged with evaluating the state of the
science in outcomes measurement and recommending
approaches to improve the scientific quality and usefulness
of measures. Among many issues, the COMWG identified
a need for outcome measures that are valid, reliable, and
feasible across the continuum of cancer care from diag-
nosis and treatment to survivorship and end-of-life care [7].
The COMWG recognized the strengths of modern mea-
surement theory for head-to-head comparison studies of
leading HRQOL instruments to evaluate their strengths and
weaknesses and the development of cross-walk tables to
compare or combine results from studies using different
instruments. Further, they recognized the potential value
for item banking to develop both short form instruments
and CAT that can be used in a variety of applications to
enable HRQOL and other patient outcomes to be used
more readily for medical and policy decisions.

To enhance implementation of item response theory
(IRT) modeling in health outcomes research, the NCI
funded two Small Business Innovations Research (SBIR)
contracts, in 2004, to develop user-friendly IRT software
tailored for health outcomes researchers that also increases
flexibility, sophistication, and capabilities for users. The
software will integrate multiple IRT applications such as
item evaluation and scoring, DIF, and item banking in the
same platform.

The NCI is actively engaged with the NIH PROMIS
project [2]. In addition to the PROMIS network developing
measures of generic HRQOL domains of physical function,
pain, fatigue, emotional distress, and social/role participa-
tion, the NCI is supporting additional development of both
short forms and CATs to measure sleep/wake function,
perceived cognitive functioning, sexual functioning, and
both positive and negative illness impact. This additional
project enhances the PROMIS as well as improves the
relevance of the system for cancer patients both in active
treatment and survivorship phases.

One primary research area with expanded need for better
HRQOL instruments are clinical trials. Over 1,500 NCI-
supported cancer trials are conducted annually with many
Phase III trials collecting patient self-reported symptoms
and HRQOL information. The NCI Strategic Plan for
Leading the Nation to Eliminate the Suffering and Death
Due to Cancer [8] promotes the incorporation of HRQOL

endpoints in NCI-supported clinical trials to assess the
effectiveness of specific treatments and their influence on
the quality of life for patients and survivors. This will
involve the development of standardized measures of
HRQOL and symptom severity for use in trials. Recogni-
tion of the need for psychometrically valid HRQOL
instruments was highlighted in a 2006 NCI-sponsored
conference, ‘‘Patient-Reported Outcomes Assessment in
Cancer Trials: Evaluating and Enhancing the Payoff to
Decision Making. [9]"” More valid, precise, and sensitive
instruments may reduce the sample sizes needed to deter-
mine a meaningful change or difference among treatment
arms, and the use of item banks to develop a standardized
set of instruments will facilitate the combining or
comparison of study results.

Another key area that can benefit from improved
instruments is in the care delivery setting. CAT-based
instruments can be administered over a variety of devices
such as telephone, Internet, or handhelds and this infor-
mation on a patient’s symptoms and HRQOL can be linked
with a patient’s medical record and monitored over time.
The NCI is funding SBIR contracts to enable development
of electronic HRQOL data collection systems for use by
patients and oncologists in oncology practice and to dem-
onstrate the benefits of such systems for patient—doctor
communication and decision making. Such a system can
instantly provide health status reports tailored for the
patient or doctor and this information can be linked to
guidelines and treatment recommendations.

Finally, NCI is incorporating HRQOL endpoints as part
of its cancer control population-based surveillance systems.
NCI has partnered with the Centers for Medicare and
Medicaid Services to link SEER registry data with the
Medicare Health Outcomes Survey as an innovative way to
monitor HRQOL outcomes of cancer patients and survivors
enrolled in Medicare managed care plans [10]. This new
data source will provide population-based outcomes data
on tens of thousands of elderly cancer patients and survi-
vors. Utilizing modern measurement methods, this new
linked database can potentially support a range of ongoing
outcomes research, quality improvement, and health policy
investigations related to cancer care delivery and HRQOL.

Division of Nutrition Research Coordination (DNRC),
NIH

Two-thirds of American adults are either overweight or
obese and almost one third of children are either at risk for
overweight or obese [11]. Recognition of this growing
epidemic and its potential impact on our youth has resulted
in the development of a myriad of interventions aimed at
stemming the crisis. Despite the intense flurry of activity
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we remain cautious about the potential success of these
ventures since we know that success will only be evidenced
by those interventions that are able to sustain long term
weight loss which the obesity research community has yet
to attain. This lack of long term sustainability of weight
loss continues to be a source of great speculation by
researchers.

Some researchers attribute the lack of success to the
failure to translate study findings to real life situations, in
other words the failure to translate efficacious study find-
ings into effective interventions [12]. Other researchers
speculate that the environment which is filled with lots of
food and little opportunity for activity overwhelms any
intervention thereby biasing the weight change outcomes
toward the null [13]. Still others believe that there is a lack
of public will to make the changes necessary to realize the
success experienced from research [14]. More recently
however, there is a growing sentiment that our failures
result from our approaching obesity as a simplistic
‘‘acute’’ disease when in reality it is a very complex, multi-
factorial ‘‘chronic’” disease that requires multi-level
interventions in order to change its course [15]. The
complexity and chronicity of obesity make the sole use of
biomedical indicators as outcome indicators unrealistic.

As in the case of other chronic illnesses, the main goals
of any interventions should not be only to produce longer
life but to also have the quality of that longer life be as
good as it can be. This approach is being endorsed by
obesity researchers as they acknowledge the impact that
obesity has on physical functioning, social functioning and
vitality. As a result more researchers are incorporating
HRQOL as a study outcome.

Numerous generic and obesity-specific instruments have
been used to assess HRQOL changes that occur as a result
of interventions. These instruments have a number of
limitations which could be addressed by the methods
highlighted in this special journal supplement. First results
from studies using these instruments can only be general-
ized to the sample population who were the basis of the
development. This would not be a problem if the popula-
tion of obese individuals were homogenous. However since
the obese population is a heterogeneous population that
varies by gender, race, and income, this is particularly
problematic. For example, research has shown that a mildly
obese white female has a very different health experience
than a mildly obese African American female [16].
Therefore it is reasonable to believe that HRQOL items
developed with a white female sample will function dif-
ferently when administered to African-American females
of the same BMI. Differential item functioning (DIF)
testing allows researchers to examine possible racial/ethnic
bias within obesity HRQOL questionnaires. Findings will
allow the instrument developer to either modify the item to

@ Springer

minimize DIF if possible or eliminate the item if the DIF is
very large. This is a particularly important fact when one
considers that most of the HRQOL questionnaires have
been developed and validated using the majority popula-
tion resulting in questionnaires that may not be appropriate
or relative to the minority population who are bearing the
brunt of the obesity epidemic.

Another limitation is the inability to make comparisons
across studies that use different HRQOL instruments. IRT
methodology allows researchers the ability to link two or
more questionnaires on the same metric. Ultimately, the
promise of the PROMIS project will allow multiple
HRQOL forms to be developed from its item banks to
allow the comparison or combination of study findings.
These advantages represent a small subset of potential
benefits for use of modern measurement theory in weight
loss outcome studies.

Despite the potential benefits of IRT it is recognized that
IRT is not without limitations. It is possible however that
IRT will supplement current theory to enhance our
understanding of HRQOL. That said, the revival of IRT
and the recent focus on HRQOL as an outcome measure for
obesity studies offers a unique opportunity to further both
areas of study.

National Institute of Child Health and Human
Development (NICHD), NIH

Disability can result from congenital factors, physical
injury, disease or just every day wear and tear. The number
of disabled individuals in the US is increasing. It is
estimated that approximately 54 million or one in five
Americans has a disabling condition [17]. Many of these
disabled individuals will undergo rehabilitation in the hope
of improving health and/or restoring function. Many
measurement instruments exist to determine the effective-
ness of rehabilitation interventions, but there is no
consensus as to which one is best [18].

Rehabilitation models vary as to the point at which
outcome can be measured [19-21]. Not withstanding this is
a need for improved analytic tools to determine how we
measure patient rehabilitation outcomes. The importance
of measurement was recognized and discussed at the 2003
Physical Disabilities through the Lifespan Conference by
some of the foremost experts in the field. The National
Center for Medical Rehabilitation Research (NCMRR),
within the NICHD, encourages not-for-profits, universities,
and businesses to implement state-of—the-art measurement
approaches using technology to provide accessible infor-
mation and reduce the respondent burden.

A stronger evidence base of rehabilitation interventions
through improved measurement techniques is a high
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priority goal for the NCMRR. Evidenced based rehabili-
tation research needs to have valid measures of relevant
constructs to assess the efficacy of medical rehabilitation
for individuals with disabilities. To this end, the NCMRR
recently issued a request for applications seeking investi-
gators capable of developing pilot measures that build upon
and extend advances in such fields as test theory, computer
science and telecommunications. As a result, a number of
grants were awarded to develop improved measurement
tools for examining participation and function and some
examples are discussed below.

The first project focuses on developing a means to
enhance measures of physical activity levels for individuals
with disabilities. It is anticipated that the development of a
dynamic physical activity measure, using CAT methodol-
ogy, will assist clinicians in evaluating the long term out-
comes of rehabilitation programs in increasing physical
activity behavior and functional performance in physically
disabled populations.

A second investigator is developing a new instrument
which measures participation and environmental factors.
This web-based instrument will be available to individuals
who have mobility limitations or who use devices for
moving in their environment. The results of this instrument
will be used to examine the continuum of activities of
people with mobility limitations.

Dynamic assessment of pediatric health and functioning
is a third initiative. This investigator is attempting to
develop a practical yet precise system to measure health
status for children with chronic health conditions across a
wide range of medical care settings and services. Such a
web-based instrument for use in assessing pediatric health
and function may eliminate the current fragmentation of
generic instruments that are currently used across varying
age and diagnostic groups and achieve a substantial
improvement in measurement breath and practicality.

The PROMIS is a separate but related project that pro-
vides another opportunity to improve measurement of
symptoms in adults and children. For medical rehabilitation
clinicians, researchers and consumers it is hoped that
PROMIIS will contribute by (a) achieving consensus about
the principal symptoms that rehabilitation affects; (b)
developing better means of measuring symptoms in reha-
bilitation science; and, (c) increasing the availability of a
cross walk between measures that can be used in rehabil-
itation clinical trials.

National Heart, Lung, and Blood Institute (NHLBI),
NIH

NHLBI’s research agenda spans the most prevalent to very
rare diseases of the heart, lungs, and blood [22]. In 2003,

23.5 million non-institutionalized adults (11%) in the US
had a diagnosis of heart disease [23]. The prevalence of
asthma among non-institutionalized adults was 20.7 mil-
lion (9.7%) [24] and among children was 8.9 million (23%)
[25]. In contrast, the most prevalent blood disease, sickle
cell anemia, affects approximately 72,000 people in the US
[26]. Hemophilia affects 18,000 people, primarily males, in
the US [27]. Other genetic blood disorders, such as thal-
assemia, Diamond-Blackfan anemia, and Fanconi anemia,
are rarer, affecting less than 1,000 persons, and lack
reliable prevalence figures for the US.

NHLBI-funded research in PROs reflects the prevalence
of chronic diseases in its research agenda. The Coronary
Artery Surgery Study enrolled 780 patients between 1975
and 1979, and was among the first studies to formally
collect data on HRQOL [28]. Emotional status and
HRQOL were assessed among patients with chronic
obstructive pulmonary disease in a trial comparing oxygen
inhalation therapy protocols [29]. An HRQOL instrument
specific for sickle cell disease (SCD) was identified as a top
research priority at the 2002 workshop, Adults with SCD:
Meeting Unmet Needs, and has been long-awaited by
consumer advocates and clinical investigators [30].

In September, 2005, the NHLBI launched the Sickle
Cell Disease HRQOL Questionnaire Project (Schre-QOL).
The need for a sickle cell-specific HRQOL instrument is a
testament to NHLBI’s success in basic and clinical
research that has increased the life expectancy of SCD
patients from the teens to over 40 years of age [26].

In the US, SCD is primarily a disease of African-
Americans. The adult population is very diverse in terms of
health status, socioeconomic status, geographic location
and health care access. Stroke and silent infarcts are rela-
tively prevalent among children, and affect future neuro-
cognitive functioning. There is, therefore, a wide range of
educational achievement and use of technologies such as
computers, among adults with SCD. Although many
patients succeed in social and work roles, pain, fatigue, and
unpredictable sickle crises challenge patients on a daily
basis

Schre-QOL is designed to measure the impact of sickle
cell and its treatments on patients in domains that are
important, possibly, unique to SCD, and with items that
reflect patients’ experiences. Focus groups, critical incident
reports, and key informant interviews are the qualitative
research methods being used to generate data for devel-
oping items; while analytic methods, based on IRT, will be
used to assess the psychometric properties of items in draft
versions of the questionnaire. Based preliminary data,
interactions with the health care system and stigmatization
are issues that may qualify as domains. For example,
patients report emergency room visits for pain crises as
major stressors: they are accustomed to being labeled as
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drug-seekers, and being under-treated for pain and its
vascular sequelae. Although these issues are typically
addressed in satisfaction with care instruments, they so
overwhelm patients’ experiences, that they adversely affect
HRQOL. It will be a challenge to incorporate health care
issues and stigmatization into an SCD HRQOL question-
naire.

Schre-QOL is partnering with the NIH-sponsored
PROMIS initiative. The PROMIS questionnaires will serve
as a generic instrument to allow HRQOL comparisons of
patients with SCD and other chronic health conditions. The
CAT technology fielded by PROMIS should facilitate data
collection in this population, but its acceptability and ease
of application will need to be evaluated.

The Hispanic Community Health Study (HCHS) is a
multi-site, interdisciplinary epidemiologic study in US
Hispanic populations sponsored by the NHLBI and six
other NIH Institutes, and launched in late 2006 [31]. HCHS
goals include studying the prevalence and pathogenesis of
disease, and the role of acculturation and risk factors as
protective or harmful among Hispanics. Several interesting
measurement issues are being addressed by the investiga-
tors. Existing dietary intake instruments were developed
for Mexicans and will need to be modified for linguistic
and cultural relevance for Cubans, Puerto Ricans, and
Central American cohorts. Although questionnaires to
assess acculturation exist, newly-developed ones need to be
validated in the study populations. Within the Hispanic
context, it is essential to integrate cultural factors into
classic health behavior models. This study will develop
instruments and examine how the Latino cultural concepts
of familialism (the high significance placed on the family
unit), collectivism (the importance of friends and extended
family in helping to make decisions in health), simpatia
(the need for smooth interpersonal relationships in which
criticism and confrontation are discouraged), personalismo
(the preference for relationships with members of the
in-group), and respeto (the need to maintain one’s personal
integrity and allow for face-saving strategies) operate as
additional components that may add predictive strength to
any of the classical health behavior and motivation mod-
els established under mainstream American health
psychology.

National Institute on Aging (NIA), NIH

NIA’s mission is to improve the health and well-being of
older Americans by support of high-quality research on
aging processes and age-related diseases. Germaine to this
mission, the assessment of HRQOL (and related measures
of well-being) is expected to grow in importance in
response to increased demands for information regarding
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health disparities (national, cross-cultural, ethnic/racial),
evidence-based outcomes of treatment, and treatment cost
by culture interactions. Whether as a core measure, medi-
ator/moderator, or basic covariate, HRQOL and related
measures are viewed as primary surrogates for the assess-
ment of burden of disease and illness. The availability of
short, yet reliable and valid questionnaires has enhanced
the efficacy of HRQOL assessment; however we lack
benchmarks to compare across international groups, ethnic
groups, and disease and treatment groups

A NIA-sponsored project, with Dennis Fryback as PI,
tackles this task by establishing the comparability of five
HRQOL preference-based instruments [Short-form Health
Survey—SF36v2; EuroQol EQ-5D; Quality of Well-Being
scale (QWB), Health Utilities Index (HU12/3), Health and
Activities Limitation index—HALex] and their sensitivity
to treatment and illness duration [32]. This project gener-
ates normative data for common illnesses, gender, age
groups, index sensitivity to recovery from illness, duration
of illness and mode of survey. The overall goal is to
establish successful cross-walks between the measures to
allow the responses on one variable to predict the responses
on another variable.

A comprehensive review of well-being relative to eco-
nomics draws attention to the fact that organizations and
nations can monitor well-being as an anchoring point for
the expected outcomes of changes in social programs and
economics [33]. Individuals high in well-being later earn
higher incomes and perform better at work than people
who report low well-being. Similar results have been
observed for self-report of low neuroticism and lower
mortality [34]. Well-being is related to health and lon-
gevity [33] but the pathways are far from being understood
[35] and attempts to relate the protective effects of well
being to biomarkers related to health have not provided
straight-forward outcomes. A key to the link between well-
being and biology may be in the resilience to adversity that
the personal growth and engagement aspects of well-being
provide (eudemonic well-being) relative to measures of
well-being involving self-assessment of happiness and
contentment (hedonic well-being) [35]. That is, the links
between health and well-being may be mediated by life
circumstances and the ability to respond to them

Another study found that assessments of well-being
quite often rely on global evaluations of life satisfaction or
happiness [36]. A survey method developed by Kahneman
Krueger, Schkade, Schwarz, and Stone [36] is called the
Day Reconstruction Method (DRM), which is an offshoot
of experience sampling methods with a focus on examining
time use and the affective quality of those experiences.
Respondents revive memories of the previous day by
constructing a diary of the sequence of episodes during that
day. Specific questions are asked about each episode to
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induce accuracy of the feelings experienced during that
time. A goal of the DRM is to characterize the affective
experiences associated with different activities. By exam-
ple, episodes might be exercising before work, getting
children off to school, commuting, or meeting with col-
leagues [36]. DRM completion times can range between 45
and 75 min.

Recent applications of the DRM method include com-
parison between well-being of women in Columbus, Ohio
and Rennes, France where the structure of well-being was
markedly similar and rank order correlation between 21
activities was r = .94. The French spent more time alone
and rated time with others as a greater benefit. Affective
disposition predicted 28% variance in experienced
happiness for both groups and sleep quality was a strong
predictor as well [36].

NIA, with cofunding from the National Center for
Minority Health and Health Disparities (NCMHD), funds
six Resource Centers for Minority Aging Research
(RCMARS), each of which has a Measurement Core [37].
A primary mission of the RCMARS is to conduct research
leading to greater standardization of measurement between
diverse populations. There is clear evidence of differences
in mortality, morbidity, and access to health care within
and between diverse and minority populations when
compared with each other and with majority America.
However, it is unclear what proportion of these differences
is attributable to “‘real’’ disparities and what proportion to
differential interpretation of instruments, questions, and
knowledge between groups. A special issue of Medical
Care (Volume 44, Issue 11, Supplement 3, 2006) addresses
these issues.

National Institute of Mental Health (NIMH), NIH

The mission of the NIMH is to reduce the burden of mental
illness and behavioral disorders through research on mind,
brain, and behavior. The public health burden from mental
disorders is enormous. The World Health Organization’s
Global Burden of Disease study reported that mental dis-
orders comprise four of the top five sources of premature
death and disability in 15-44-years-old in the Western
world, and unipolar depression is the fourth leading cause
of death and disability worldwide [38]. Mental disorders
such as depression, bipolar disorder, schizophrenia, and
autism are serious and potentially life-threatening illnesses
for which accurate screening procedures, diagnostic eval-
uations, and outcome measures are needed to develop and
evaluate new treatments and prevention strategies.
Perhaps more than any other field of medicine, clinical
research in mental health relies on patient reports of
symptoms and associated impairments. Although promis-

ing research is being conducted into the underlying neu-
ropathophysiology of mental disorders, there are currently
no laboratory or physical findings that can serve as reliable
markers for these syndromes. The development of struc-
tured clinical interviews such as the SCID [39] have greatly
improved the reliability and precision of clinical diagnoses
of mental disorders, but even these more standardized
clinical interviews rely predominantly on patient reports to
the clinician (i.e., patient report by proxy) to derive a
diagnosis. As the field evaluates the clinical and research
utility of dimensional versus categorical psychiatric diag-
noses, reliable and valid patient reports will become
increasingly important to psychiatric diagnosis [40—42].

Although there are numerous commonly accepted self-
report scales available for measuring a range of mental
health variables, some of these scales are antiquated and
lack adequate documentation of item development, reli-
ability, and/or validity based on current standards. Modern
psychometric approaches such as IRT and CAT offer
promising possibilities for improved measures of psycho-
pathology and associated functioning that are highly reli-
able, efficient, and valid. The NIMH currently supports a
number of projects using IRT and CAT methodology to
refine existing scales or to develop new depression scales.
The NIMH also is involved in the PROMIS network. One
PROMIS primary research site, University of Pittsburgh, is
collecting responses to the PROMIS HRQOL domains
from outpatient psychiatric patients. The PROMIS offers
the potential to develop measures that more accurately
reflect the experiences of patients with mental disorders.

Reliable and valid measures of behavioral and emotional
constructs are important not only to mental health research
but also to the broader biomedical research community.
Mental disorders, as well as various subclinical syndromes
and psychosocial risk factors, are comorbid with and con-
tribute to the development, course, and treatment of
numerous other medical disorders including cardiovascular
disease, diabetes, cancer, HIV, and neurological disorders
[43]. Accurate measurement of mental disorders and
related behavioral and emotional constructs has become
increasingly important in a wide variety of biomedical
research efforts.

The NIMH support for the development and evaluation
of measurement tools extends beyond the assessment of
symptomatology and includes support for research to
improve the assessment of cognitive and functional
impairments often associated with severe mental disorders.
Recent examples of such support include the NIMH
MATRICS project [44] and the NIMH Functional
Assessment program [45]. Measurement research sup-
ported by the NIMH extends beyond patient report and
includes other-reports, behavioral observations, perfor-
mance measures, psychophysiological variables, biological
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markers, technological innovations in measurement, and
the integration of these various measurement modalities.
The NIMH also encourages research on the impact of
mental disorders on patient reports, including the effects of
culture, stigma, cognitive impairments, and affective/
motivational states on patient report measures. Advances in
science are often preceded by advances in measurement.
Therefore, novel and innovative mental disorders mea-
surement research is critical to advancing the field of
mental health and reducing the burden of mental disorders.

National Institute of Neurological Disorders and Stroke
(NINDS), NIH

The burden of neurological disorders is enormous. NINDS
estimates that 50 million Americans suffer from a neuro-
logical disorder. The costs to society in terms of medical
care and lost productivity may exceed hundreds of billions
of dollars each year; the impact on the HRQOL and
well-being of individuals and families affected by these
disorders is incalculable [46]. Among the over 600 disor-
ders that afflict the nervous system, most occur very rarely,
though some, such as stroke, epilepsy, Parkinson’s disease,
migraine, multiple sclerosis, ADHD, and autism are rela-
tively common diseases. Few effective treatments for
neurological disorders exist. NINDS currently targets more
than one-third of its extramural research budget to clinical
research projects. New therapeutic approaches, including
pharmacologic agents, biologics, devices, surgery, physical
therapy, psychiatric and behavioral interventions, and gene
therapy are currently being evaluated in nearly 200 clinical
trials of a wide variety of neurological disorders.

Due to the nature of most of the neurological disorders,
many of which are chronic or progressive, most therapeutic
approaches are targeted to reducing symptoms, limiting
disability, and slowing disease progression. However,
clinical trials in neurology commonly measure the efficacy
of new treatments in terms of reducing mortality or other
clinical events. Many of the traditional clinical or func-
tional measures of disease status, such as tests of muscle
strength or counts of seizure frequency, do not adequately
represent the full scope of the impact of disease on an
individual with a chronic neurological disorder. More
subjective components of patients’ functioning, such as
social, psychological, and mental well-being, may be more
important indicators of disease impact. Measurement of
patient-centered outcomes is a particular concern in clinical
trials, where small differences in clinical measurements or
imaging results may not translate into important benefit to
the patients.

The field of PROs and HRQOL assessment in neurology
clinical trials is relatively young. Some aspects of HRQOL
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have been incorporated into many recent clinical trials in
neurology, usually as secondary outcome measures. The
literature on clinical trials and HRQOL reveals three basic
approaches: HRQOL is sometimes characterized by
assessment of symptomatology (e.g., pain, mood); it may
be measured by standard generic instruments (e.g., the
SF-36 or SF-12); and increasingly, new disease-specific
instruments are being developed almost on a study-by-
study basis. Because of the lack of consensus about the best
tools or approaches to measuring HRQOL within or across
studies or disease areas, it is not possible to compare the
relative burden of various neurological conditions to each
other or, more importantly, to compare the relative benefits
of one treatment over another on the same patient-centered
outcome. For example, in the field of stroke, at least 12
different HRQOL scales have been developed; current
stroke clinical trials at NINDS incorporate any of a variety
of generic and/or stroke-specific scales, with little overlap
among studies. A similar situation exists in clinical trials
for other neurological disorders, such as epilepsy, multiple
sclerosis and migraine.

An additional issue is the apparent reluctance to design
trials with the primary objective of comparing the effect of
treatment on HRQOL, presumably because these outcomes
appear to be too subjective, too hard to define concisely,
too complex to administer, and too difficult to interpret.
Additionally, there is a paucity of condition-targeted
HRQOL surveys for persons with neurological diseases
that are reliable, valid, responsive, and brief enough to be
feasibly administered in the clinical trials setting.

NINDS is sponsoring a new initiative to develop a
coordinated approach to defining and measuring HRQOL
in neurological disorders. The objective of this initiative is
two fold: to develop a core set of questions that will assess
dimensions of HRQOL that are universal to patients with
chronic neurological disease, and to identify additional
concerns that may be specific to particular groups of
patients defined by disease, age, or other factors. The
resulting item banks, which will include items relevant to
major categories of neurological disorders, will support
development of short forms or CAT approaches that can be
easily incorporated into the majority of definitive trials
sponsored by NINDS. This initiative is coordinated with
the PROMIS project to allow the examination of the bur-
den of neurological diseases compared to other chronic
diseases.

Additional initiatives focusing on PROs are also
underway at NINDS, including research to develop new,
concise measures of cognitive function for use in clinical
trials and other clinical research. Coupled with valid,
standard HRQOL measurement approaches, these mea-
sures will permit more comprehensive characterization of
patient-centered outcomes in neurology trials.

www.manaraa.com



Qual Life Res (2007) 16:175-186

183

National Institute of Nursing Research (NINR), NIH

The NINR is mandated to encourage and support research
to understand and ease the symptoms of acute and chronic
illness, to prevent or delay the onset of disease or disability
or slow its progression, to find effective approaches to
achieving and sustaining good health. In particular, NINR
is interested in research on health promotion/disease pre-
vention; HRQOL, including self-management, symptom
management, and caregiving; health disparities; and end-
of-life studies. These activities are at the heart of nursing
practice, and research is essential to discover and establish
the science necessary for the highest quality nursing
practice.

Whereas medical research focuses on understanding the
causes of disease and discovering new treatments and cures
for these diseases, nursing research focuses on promotion
of health, and prevention and management of disease.
Using interdisciplinary and often biobehavioral interven-
tions NINR research seeks to help individuals, families,
and communities achieve the highest quality of life across
the lifespan, including the end of life

Measuring symptoms and other self-reported outcomes
is central for much of the research supported by the NINR.
Having better standardized measures for these self-reported
outcomes will greatly enhance our research. Examples of
NINR research in which better instrumentation based on
modern measurement theory would be useful include:
HRQOL for caregivers, patients approaching the end of
life, patients with a wide variety of chronic illnesses,
patients facing natural declines associated with aging,
cancer patients and survivors, post-transplant and post-
trauma patients, stroke survivors, and patients living in
poverty or in rural areas where access of care is restricted.
Health outcomes measurement also would be useful in
health promotion and prevention intervention studies,
studies of patients at risk for disease states, investigations
of adherence to treatment regimes, and evaluations of
technology-based interventions,

The NINR has supported many centers and investigator-
initiated projects with primary foci on issues of symptoms,
other self-report health outcomes, and HRQOL. Some of
the current exploratory and core centers funded by the
NINR include centers on symptoms, symptom interactions
and health outcomes; biobehavioral research; trajectories
of aging and health care; symptom management in
life-threatening illness; preventing and managing chronic
illness in vulnerable populations; enhancing quality of life
in chronic illness; health promotion and risk reduction in
special populations; and self-management interventions for
populations at risk.

The NINR is the lead institute at the NIH for research on
end of life care and was the primary institute that sponsored

the recent State of the Science Conference on Improving
End of Life Care, along with the Office of Medical
Applications of Research. The conference panel called for
better measures of symptoms such as pain and fatigue and
HRQOL [47].

Current program announcements sponsored by NINR
include Research on Clinical Decision-Making in Life-
Threatening Illness; Biobehavioral Methods to Improve
Outcomes Research; Symptom Clusters in Cancer and Im-
mune Disorders; Mechanisms, Models, Measurement, and
Management in Pain Research; Chronic Illness Self-Man-
agement in Children and Adolescents; Parenting Capacities
and Health Outcomes in Youths and Adolescents; and
Improving Care for Dying Children and Their Families.
Access to more psychometrically sound, standardized
measures that will derive from the PROMIS initiative will
greatly benefit proposals in response to these PAs.

Agency for Healthcare Research and Quality (AHRQ)

The mission of the AHRQ is to improve the quality, safety,
efficiency, and effectiveness of health care for all Ameri-
cans. One Agency focus is to improve health care outcomes
through research, typically on the organization, delivery,
and financing of health services. Given this focus, the
Agency is interested in developing instruments that will
facilitate assessment of the extent to which patients are
receiving high-quality health care. In this regard, several
major AHRQ initiatives include an outcome measurement
component.

One approach to assessing the quality of health care is to
obtain measures of patients’ experiences of care, or their
evaluation of and satisfaction with the care they have
received. The Consumer Assessment of Healthcare
Providers and Systems (CAHPS®) is a major AHRQ project
that has developed several measures of patients’ experiences
with health plans and providers. The psychometric adequacy
of these measures has been examined using classical test
theory [48] as well as confirmatory factor analysis [49, 50].
In addition, the equivalence of measures across different
patient groups (e.g., Medicare vs. privately insured) has
been studied [51]. Reliability and validity studies have been
conducted not only for the original CAHPS® survey, which
focused on experiences with health plans, but also for newly
developed surveys dealing with patients’ experiences with
inpatient hospital episodes and with provider groups or
individual providers. Further, IRT methods were used to
examine the performance of items in a CAHPS® survey
designed to elicit parental perceptions of dental care
delivered to children in publicly funded programs [52].

As part of its Evidence-Based Practice Centers (EPCs),
the AHRQ supports systematic reviews of the efficacy of
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clinical interventions for specific diseases. The EPCs review
relevant scientific literature on clinical, behavioral, organi-
zational and financing topics to produce evidence reports and
technology assessments. One aspect of these reviews is an
evaluation of the adequacy of commonly used measures of
outcomes or quality of care. For example, a recent Evidence
Report reviewed measures of the quality of breast cancer
care in women [53]. The Report concluded that much more
work was required to transform recommended indictors of
quality care into reliable and valid measures of quality.

The AHRQ also supports several large-scale data col-
lection efforts that provide information on utilization and
costs of health care. These national resources enhance
analyses of health outcome measures that are available in
these data. The Medical Expenditure Panel Survey (MEPS)
obtains data annually from a nationally representative
sample of the civilian population. Psychometric analyses of
components of MEPS data have been conducted. Fleish-
man and Lawrence [54] examined differential item func-
tioning in the widely used SF-12 measure, which has been
incorporated in MEPS since 2000. Under an AHRQ grant,
Fisher is applying Rasch modeling to MEPS data on (1)
children’s behavioral problems and (2) quality of usual
source of care. The MEPS also included, from 2000
through 2003, the widely used Euro-Qol (EQ-5D) measure
of health preferences. In 2004 and 2005, the MEPS
included measures of depressive symptoms (the PHQ2) and
general psychological distress (the Kessler 6-item scale).
The latter scale, which is also included in the National
Health Interview Survey, includes questions asking how
often a respondent experiences certain symptoms of psy-
chological distress during the past 30 days; cut-points have
been developed to distinguish persons experiencing serious
psychological distress.

In summary, AHRQ supports a variety of research
efforts focused on using advanced psychometric techniques
to refine and develop outcome measures. The initiative in
using IRT and related techniques in projects supported by
AHRAQ rests with researchers. The MEPS data are publicly
available through the AHRQ website and are potential
resources for researchers interested in using IRT and
related techniques to advance the measurement of patient
outcomes and quality of care [55]. The use of modern
psychometric techniques to refine measures of quality of
care clearly represents one of the potentially fruitful
investments in addressing topics that are central to the
missions of AHRQ.

Food and Drug Administration (FDA)

The mission of the US FDA is, in part, to protect the public
health by assuring the safety, efficacy, and security of
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human and veterinary drugs, biological products, and
medical devices. The FDA is also responsible for advanc-
ing the public health by helping to speed innovations that
make medicines more effective, safer, and more affordable;
and helping the public get the accurate, science-based
information they need to use medicines to improve their
health [56].

There is an urgent need to improve the efficiency and
effectiveness of the clinical trial process, including trial
design, endpoints, and analyses. More attention and inno-
vation need to be applied to disease-specific trial design
and endpoints intended to evaluate the effects of medical
products. Evidence of drug effectiveness is deemed
substantial for claims in product labels or advertising if
supported by adequate and well-controlled studies using
endpoints that reliably and validly measure the specific
concept(s) claimed. Use of PROs in clinical trials has
always had a key role in drug development because (1)
some treatment effects like pain and fatigue are known
only to the patient, (2) there is a desire to know the patient
perspective about treatment effectiveness, or (3) the patient
can provide a unique perspective beyond clinical based
measures [57]. From 1997-2002, 30% of the new drugs
approved by the FDA contained PROs in their labels. In the
past decade, the FDA has approved six cancer drugs based,
at least in part, on PRO instruments which showed that the
drugs improved functioning or relieved symptoms, such as
pain, difficulty swallowing, or dry mouth [58].

In February 2006, the FDA released draft guidance for
Industry for use of PRO measures in medical product
development to support labeling claims [57]. The purpose
of this guidance is to explain how the FDA evaluates such
PRO instruments for their usefulness in measuring and
characterizing the benefit of medical product treatment as
perceived by the patient. The adequacy of a PRO
instrument as a measure to support medical product claims
depends on its developmental history and demonstrated
measurement properties. Methods from measurement the-
ory play a key role in the development and analysis of such
instruments. They help to examine the dimensionality of
measured concepts, select items that yield information on a
patient’s health status, and test for cross-cultural biases in
responses to PRO items. The draft guidance has received a
lot of attention and public comment [59, 60].

The most critical consideration during FDA’s review of
the primary and secondary endpoints used by sponsors to
measure treatment induced effects is the adequacy and
availability of a clearly established concept of measure-
ment, i.e., what is the instrument measuring and is it
meaningful in some sense as a treatment benefit? Examples
of other clinical trial design issues include attention to
controlling for bias, quantification of meaningful effect
sizes, calculation of study sample size to demonstrate
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treatment effects of that size, and the relationships among
all trial endpoints.

The FDA encourages demonstrations of the application
and added-value of IRT-based instruments and CAT in the
clinical trial setting to determine how to apply established
measurement principles to endpoints. Discussions around
these examples will provide the basis for informed FDA
evaluations. It would seem appropriate to evaluate the
performance of IRT strategies against other known PRO
testing and measurement paradigms. For example, choose a
few areas and demonstrate how it would work—only then
can informative evaluations occur.

Summary

This paper reflects the perspectives of only a few of the
many agencies that make up the DHHS; however, one can
see the commonalities among the pieces to understand the
growing role of psychometric theory and methods in health
outcomes research. All authors noted the importance of
including the patient’s voice for informing decision-mak-
ing in clinical research, practice, and policy. Psychometric
methods, such as IRT, provide us the opportunity to
develop valid and precise PRO instruments with reduced
response burden. Advances in information technologies
and the importance of creating interoperable data systems
and standardized PRO measures open up our ability to
efficiently collect data, integrate both the clinician-reported
and patient-reported data, and act on the results. While
support for developing disease-specific PRO instruments is
occurring within DHHS agencies and institutes to increase
their ability to capture the full burden of disease and
treatment on patients, there also is a strong growing trend
to work across agencies to create standardized measures to
have a means of cross-talk and comparison of disease
burden. The PROMIS project is the best evidence of this
trans-Department collaboration. Public domain, widely-
accessible PRO item banks will strengthen our national
capacity to monitor progress against the burden of disease
and to support a wide range of studies on the determinants
of health care utilization and outcomes.
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