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Review

Measuring Health Status and Quality of Life in 
Disease Management Programs

DEA BELAZI, Pharm.D., P.A.H.M.

ABSTRACT

Current medical practice is largely disease and problem focused, concentrating on the diag-
nosis and treatment of anatomic or physiologic problems. This approach assumes that phys-
iologic parameters accurately reflect the patient’s status of health. It also assumes that, when
a patient’s disease is ameliorated, his or her quality of life will improve. Many health ser-
vices researchers find these parameters to be imperfect determinates for good outcomes of
patients’ perceived health status. However, there are many valid and reliable methods to mea-
sure patients’ health status and quality of life. Recently available survey tools that measure
quality of life are based on modern psychometric techniques. Disease management programs
should take advantage of these valid and reliable tools to measure outcomes of their patients
and assess the quality of their programs.
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INTRODUCTION

DISEASE MANAGEMENT PROGRAMS which col-
lect significant amounts of information and

data from patients regarding disease, treat-
ments, adverse events and many other charac-
teristics, can be classified as a form of outcomes
research.1–3 Outcomes are categorized as clini-
cal (i.e., HbA1C, blood pressure), humanistic (i.e.,
patient satisfaction, quality of life), or economic
(i.e., medical costs). However, many programs
do not measure the appropriate endpoints that
determine the effectiveness of treatment and im-
provement of the patient.4–6 For the most part,
the practice of medicine is largely disease and
problem focused, concentrating exclusively on
clinical measures such as lab tests and radio-

graphic evidence, rather than patients’ per-
ceived severity of illness and state of health.

Many clinicians consider patient reported
outcomes to be too subjective to measure and
use accurately. In fact, there are many reliable
and valid tools available to measure patients’
perceived health.7 The most recognized form of
patient reported outcomes are health status
and quality of life measurements. Health sta-
tus measures are predominantly used in psy-
chiatry, rheumatology, and geriatrics, where
they are often referred to as scores, instru-
ments, tools, or assessments. The medical in-
terest in quality of life was stimulated by the
success in prolonging life and the realization
that this may be a mixed blessing: patients want
to live, not merely to survive.
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Using health status surveys is one highly 
effective way healthcare providers can gather
additional comprehensive data on patients’
health. The intent of this paper is to describe
how quality of life may be measured and to in-
troduce a few examples of surveys and their
use and limitations. The paper will also explore
Dynamic Health Assessments, a new method
of health status surveying based on modern
psychometric theories, and describe how this
can benefit disease management programs.

Health status and quality of life surveys

A recent important development in the
healthcare field has been recognition of the im-
portance of the patient’s point of view in mon-
itoring the quality of health outcomes.8 The ul-
timate goal of medical care for patients is the
achievement of a more productive life and the
preservation of function and well-being.9–13

However, physicians often fail to recognize
problems such as functional disability in am-
bulatory care settings.14–18 For example, a
physician may prescribe an appropriate dose
of insulin for a diabetic patient but fail to rec-
ognize that the patient is unable to administer
his or her own medication or prepare his or her
own meals. Several advances have been made
over the past decade in the development of
methods to assess patient perspectives of func-
tional status and well-being, leading to the use
of health status and quality of life surveys.
Measuring quality of life longitudinally can
help improve the quality of the patient’s treat-
ment and outcomes.

The overall concept of quality of life consists
of a number of key domains: physical status
and abilities, psychological status and well-be-
ing, and social functioning. Table 1 lists exam-
ples of quality of life and health status surveys
and their domains. There are two classifications
for these types of surveys: generic and disease-
specific measures. Generic measures can be
used in almost any population irrespective of
the underlying condition. Because generic mea-
sures apply to a wide variety of populations,
they allow for broad comparisons of the rela-
tive impact of various diseases. However, ge-
neric assessments may be less responsive to
changes when compared to disease-specific
surveys, yet disease-specific assessments can

only be used in the population from which they
have been tested and designed to elicit re-
sponses.

Like most pharmaceuticals, surgical proce-
dures, and diagnostic tests, quality of life and
health status surveys undergo extensive testing
to prove their validity and reliability. Validity
is the extent to which an instrument provides
the information it was designed to provide.
There are many different types of validity, in-
cluding content, criterion, and construct. Con-
tent validity refers to how adequate the ques-
tions (of the survey) represent what they are
intended to measure. Criterion validity is de-
rived from testing the instrument against a
gold standard. Testing the validity and logic of
the domains for predictive associations is
known as construct validity. Construct validity
is more frequently used when there is no gold
standard against which to compare the instru-
ment. Reliability is the extent to which the in-
strument produces the same results consis-
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TABLE 1. EXAMPLES OF HEALTH STATUS AND QUALITY

OF LIFE SURVEYS, AND THEIR DOMAINS

Surveys Domains

Datmouth COOP Physical
Charts Emotional

Daily activities
Social activities
Pain
Overall health

EuroQOL Mobility
Self-care
Usual activity
Pain/discomfort
Anxiety/depression

McMaster Health Index Physical function
Social function
Emotional function

Nottingham Health Physical
Profile Social

Emotional

SF-36, SF-12, SF-8 General health
(Health Surveys) Role physical

Physical functioning
Bodily pain
Vitality
Social functioning
Role emotional
Mental health

Sickness Impact Profile Physical
Psychosocial
Independent (daily living)



tently over time in the same situation. The va-
lidity and reliability of health status tools can
be evaluated using evidence from the pub-
lished literature. All of the surveys listed in
Table 1 have been studied and shown to be
valid and reliable.19–26 This list is just a sample
of generic health status and quality of life mea-
sures that are available, with more new disease
specific tools on the horizon.

Deciding on the appropriate assessment tool
for a disease management program can be dif-
ficult and sometimes confusing. Whether to use
a generic or a disease-specific survey or both
depends upon many factors such as time that
patients have with providers, personnel to
manage the collected surveys, and the burden
of surveys for the patient. In a perfect world,
where resources are unlimited, using both ge-
neric and disease-specific surveys would be
best. Modern prevailing methodologies and
psychometric theories that have recently found
their way into measuring health could resolve
this dilemma.

Modern psychometric theory 
(Item Response Theory)

Psychometric theory is defined as a mea-
surement or procedure used to assign a nu-
merical score to subjective judgments.27 Widely
accepted health status measures have been de-
veloped using traditional psychometric tech-

niques. Modern psychometric techniques, such
as Rasch models and Item Response Theory,
were developed in quantitative psychol-
ogy.28,29 These more recent techniques have the
potential to attain valid, precise, efficient, and
reliable health status measurement for use at
the individual patient level.30 The purpose of
these techniques is to tell us how likely patients
or respondents at a particular level of health
are apt to choose a response category over an-
other.30

Item Response Theory and Rasch analysis
build upon a statistical model of the dynamic
between a patient’s answer to a multiple-choice
question and his or her own score on the con-
cept being measured (e.g., a physical or emo-
tional domain).30,31 For health assessments,
health status is an independent variable which
can predict the probability of choosing each of
the questionnaire response categories. Figure 1
demonstrates predictions based on the so-
called partial credit model for the three re-
sponse choices offered from the SF-36® physi-
cal functioning scale. This particular scale
measures the function of climbing several
flights of stairs. The horizontal axis in Figure 1
indicates the level (or score) of physical func-
tioning. The three curves in the figure manifest
the probability of selecting each response
choice at each level of physical functioning. For
instance, a patient with a score of 50 has a prob-
ability of 0.76 of choosing not limited, a little less
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FIG. 1. Partial credit model trace lines for SF-36 item physical functioning (PF04). Climbing several flights of stairs.



than 0.24 probability of selecting limited a little,
and less than 0.01 probability of choosing lim-
ited a lot. For those patients functioning at
higher levels, above a score of 70, the proba-
bility of choosing not limited approaches one
(or almost 100%). Those who have a very low
physical functioning, a score below 20, have a
probability approaching one (or almost 100%)
of choosing limited a lot.

The three curves in Figure 1 describe item
characteristics that hold true regardless of the
health status of the population.30,31 Two verti-
cal lines, drawn between scores of 30 and 40
and 40 and 50, show the two points where the
probability curves for adjacent response cate-
gories intersect. At a physical functioning score
of approximately 34, the probability of choos-
ing limited a lot is equal to that of choosing lim-
ited a little (hence their intersection). The prob-
ability of selecting limited a little is equal to that
of selecting not limited at a score of about 45.
These two score values are important because
they show the item thresholds of the physical
functioning scale in the partial credit model. As
patients’ physical function passes any of these
thresholds, they tend to choose the response
category above the threshold rather than the
category below.32–34 To estimate the probabil-
ity of any pattern of item responses for any
given level of health, the probabilities from
these item characteristic curves can be com-
bined.30,35 This occurs when there are multiple
questions or items for a specific domain. In
practice, one does not know the physical func-
tioning of any patients but can estimate the
physical functioning for each pattern of re-
sponses. While many of the classical health sta-
tus or quality of life surveys ask multiple ques-
tions for each domain, modern psychometrics
can limit the number of questions without en-
croaching on the validity and precision.

Computer adaptive testing 
(Dynamic Health Assessments)

Most health status questionnaires measure
the same core domains, but the questions pre-
sented are worded slightly differently. These
variations prohibit comparisons of results
across health measures. However, using mod-
ern psychometric methods, items from differ-

ent health surveys that measure the same con-
cept or dimension can be scored on a common
level by equating the scales.36 Using classical
measurement methods and psychometrics, the
best precision and validity can be achieved
only by administering many questions, which
will increase the burden of the respondent or
patient.30 The alternative is to use algorithms
that extend from the calibration of item char-
acteristics or questions that will allow the most
precise responses. These algorithms, which are
developed from modern psychometric meth-
ods, drive or power dynamic assessments. Of
course, this requires the use of a computer, or
some other electronic (or technologically capa-
ble) device that can execute these algorithms.

The process of the algorithm begins with an
initial estimate of the respondent’s score, which
is usually the population average for that do-
main or category.31 This estimate is used to se-
lect the most informative optimal item or ques-
tion. The answer from the item is used to
re-estimate the score. Next, the computer de-
termines a specific confidence interval. Then
the computer determines if the score has been
estimated within a preset standard of precision
based on the confidence interval. If the estimate
is not precise enough, another question is given
to the patient, and the cycle is repeated.31

Using a computer allows input from a pa-
tient to be stored directly into a database, and
scoring of the survey is almost instantaneous.
This decreases the resources usually needed in
the administration and scoring of all paper
forms of health status or quality of life surveys.
The use of health status or quality of life sur-
veys via a computer is known as computer
adaptive testing or Dynamic Health Assess-
ments. Computer adaptive testing is not a new
approach but has been used in psychology and
standardized testing for many years.

The science of modern psychometric theory
applied to measuring health offers four distinct
advantages over conventional surveys:

1. Dynamic Health Assessments have the
brevity of a short form. This means that the
tool will basically ask only the questions
necessary to precisely rate or score the pa-
tient. Therefore, looking back at Figure 1,
when a patient responds to an item or ques-
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tion with either not limited or limited a lot, the
patient does not require further questions
about that particular domain and can move
on to another domain of the health status
survey. This will reduce response burden of
the patient without affecting validity or re-
liability of the survey.

2. Dynamic Health Assessments maintain the
validity and precision of a long form or sur-
vey. The structure of the survey is based on
a long form survey, so that multiple ques-
tions for a particular domain are available if
required. For instance, if the patient answers
with limited a little, the survey will ask more
questions to be able to precisely measure the
patient’s status.

3. Dynamic Health Assessments are able to
measure the full range of health status or
quality of life. The surveys do not have ceil-
ing or floor effects, which are the inability
to measure above a certain score (ceiling ef-
fects) or below a certain score (floor effects).
This will allow for improved distinction be-
tween those who score very well or very
poorly on a survey.

4. Dynamic Health Assessments can be com-
pared across other forms such as those in
Table 1. The development of the item pool
of questions from other validated surveys
allows for the Dynamic survey to be com-
pared to other popular surveys.

Dynamic Health Assessments can be very
beneficial to disease management programs.
The ability of the assessment to be adminis-
tered through a computer will save resources
that were originally needed to administer, in-
put (data into a database) and score the survey.
Also, clinicians can use the scored survey to ad-
dress other issues such as the possibility of de-
pression (if that was not a known issue). For
the patient, the response burden is less than
that of the other lengthy paper form of sur-
veys.37 By keeping the time needed to admin-
ister the survey to a minimum, more time is al-
lowed for the patient and clinician to interact.
Finally, Dynamic Health Assessments in a dis-
ease management program will allow for com-
parisons of outcomes to other programs that
use conventional health status and quality of
life assessments. 

Dynamic Health Assessments are currently
available in generic version (that can be used in
any population) and a few disease-specific ver-
sions that incorporate the generic items. One of
the first disease-specific assessments created is
the Dynamic Headache Impact Test™ (HIT).38

There are more assessments currently in devel-
opment for rheumatoid arthritis, osteoarthritis,
congestive heart failure, asthma, and rhinitis.39

More information about Dynamic Health As-
sessments can be found on the web at www.
qmetric.com and www.amihealthy.com.

Implementing health status and quality of life
monitoring in disease management

Disease management program developers
and administrators first need to consider how
quality of life measurement should be incor-
porated in an overall initiative. For example,
health status and quality of life instruments can
be used to screen and confirm diagnoses and
diseases. They can also be used as an outcome
measure for evaluating a treatment or the en-
tire disease management program. Given the
clinical and scientific basis for quality of life as-
sessment, it is important to have in-house
and/or consulting expertise when selecting
and implementing quality of life tools. Once the
objective or purpose of using these tools has
been established, one should next consider the
use of a generic or disease-specific assessment,
or both. Earlier in this article, the benefits and
limitations associated with using either generic
or disease-specific assessments were discussed.

After a decision has been made to use either
a generic or disease-specific assessment or
both, an actual instrument needs to be identi-
fied. According to the MAPI Research Institute,
there are more than 800 generic and disease
specific tools from which to choose.40 A list de-
scribing most of the assessments available can
be found on the MAPI Research Institute’s
website (at http://195.101.204.50:8081/). Once
an instrument has been selected, one should re-
view the published literature to confirm its va-
lidity and reliability and examine its use in re-
search and clinical settings. Just about every
health status or quality of life assessment re-
quires either a license or some type of permis-
sion for use. A disease management program
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should obtain a license or written permission
to avoid any potential legal consequences.

When choosing a survey instrument, there
are other various factors and issues to consider.
One factor is whether personnel are available
at the site to perform the tasks needed to ad-
minister, collect, and analyze the surveys.
Some assessments, such as the SF-36, can be
scanned into a computer or even administered
on a computer, which can save on resources of
the staff.41 For traditional paper surveys, per-
sonnel resources must be allocated for entering
the data into a computer database. Also, the
staff would have to be trained in statistical soft-
ware use to score the surveys. There are sur-
vey administration and scoring services avail-
able where data could be gathered and/or
tabulated and interpreted, such as by faxing a
completed survey to a scoring vendor.42,43

Clinicians who plan on using survey results
must consider the time required to collect and
score the survey on an ongoing basis. If the clin-
ician would like to review the results at the time
of the visit to modify treatment plans or dis-
cuss new potential concerns, then a system
where collection and scoring of the survey is
almost instantaneous would be best. A survey
that is administered on a computer, such as Dy-
namic Health Assessments, could be ideal
when results are needed during the patient
visit. In any case, the use of internal resources
versus outside vendors should be considered
with respect to the logistics and resources in-
herent in the implementation scenario.

It is becoming vital for disease management
programs to use and measure patients’ health
status and quality of life. Practicing physicians
receive little feedback about the kinds of out-
comes they achieve and how these outcomes
compare to those of other physicians. The ben-
efits of measuring health status and quality of
life for disease management programs lie first
in broadening the scope of outcome measures
and second in providing a formal means for the
patient’s judgment to influence treatment.
Quality of life measurement is also valuable in
comparing treatments that are equivalent in
terms of clinical effectiveness. Using these
tools, clinicians can screen patients for risk of
other problems or diseases and monitor pa-
tients’ health status over time. Patients are the

only reasonable source of information regard-
ing the effects of illness on their quality of life
or of subjective evaluations or ratings of their
health. Only the patient can tell how severe a
symptom feels or how much an illness causes
(in human terms) suffering, pain, worry, or
concern about health. Amid concerns about the
difficulty of measuring these subjective patient
data, scientific method and clinical expertise
have been used to create a broad array of valid
and reliable quality of life assessments, as de-
scribed in this paper. Whether disease man-
agement programs use conventional surveys or
Dynamic Health Assessments, measuring
health status and quality of life will ultimately
benefit the patient and demonstrate the qual-
ity of the program.
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