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Individual-patient monitoring in clinical
practice: are available health status surveys
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interest has increased in recent years in incorporat-
ing health status measures into clinical practice for
use at the individuai-patient level. We propose six
measurement standards for individual-patient appli-
cations: (1) practical features, (2) breadth of health
measured, (3) depth of health measured, (4) preci-
sion for cross-sectional assessment, (5) precision
for longitudinal monitoring and (6) validity. We
evaluate five health status surveys (Functional
Status Questionnaire, Dartmouth COOP Poster
Charts, Nottingham Health Profile, Duke Health Pro-
file, and SF-36 Health Survey) that have been pro-
posed for use in clinical practice. We conducted an
analytical literature review to evaluate the six meas-
urement standards for individual-patient applica-
tions across the five surveys. The most problematic
feature of the five surveys was their lack of preci-
sion for individual-patient applications. Across all
scales, reliability standards for individual assess-
ment and monitoring were not satisfied, and the
95% Cls were very wide. There was little evidence
of the validity of the five surveys for screening,
diagnosing, or monitoring individual patients. The
health status surveys examined in this paper may
not be suitable for monitoring the health and treat-
ment status of individual patients. Clinical useful-
ness of existing measures might be demonstrated
as clinical experience is broadened. At this time,
however, it seems that new instruments, or adapta-
tion of existing measures and scaling methods, are
needed for individual-patient assessment and
monitoring.
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Introduction

In the last 25 years, general health status measures
have been used in a wide range of group-level applica-
tions including: (1) descriptions of health profiles for
patients differing in diagnosis,’'* disease severity*"*
and treatment regimen;*® (2) evaluations of the rela-
tive benefits of different treatments;”*® (3) comparisons
of health outcomes across different health care deliv-
ery systems;®'1° (4) assessments of health policy initia-
tives!'"1* and (5) measurement of general population
health.’4-¢ Diverse health status measures (such as
the Quality of Well-Being Scale,*” the Sickness Impact
Profile,*® the McMaster Health Index Questionnaire,*®
the RAND Health Insurance Experiment surveys,?°
the Nottingham Health Profile,®! the Duke Health
Profiles?*'** and surveys from the Medical Outcomes
Study?*2°) have been designed for and used in
group-level applications.

Recently, however, managed care plans, quality
improvement teams, and practising clinicians have
displayed growing interest in using health status meas-
ures in clinical practice for individual-patient assess-
ment and treatment monitoring,?’~° where the unit
of analysis is the individual patient rather than an
aggregation of patients. Incorporation of general
health measures in clinical practice theoretically could
serve numerous purposes:*®? (1) describing patients’
overall state; (2) screening for incipient disease; (3)
assessing needs; (4) setting treatment goals; (5) moni-
toring disease progression; (6) monitoring response to
treatment; (7) improving physician—patient communica-
tion and (8) standardizing interactions between health
care providers and patients.

Why is there growing interest in using health
status measures for individual-patient applications in
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clinical practice? First, the modern medical paradigm,
which focuses heavily on anatomical and pathophysi-
ological parameters, is increasingly being recognized as
an incomplete model for understanding the human
experience of chronic disease. Indeed, in response to
the seeming narrowness of the current medical para-
digm, there has been increased call in the last ten
years for a biopsychosocial model of medicine.?*~**
Second, research conducted over the last decade has
consistently demonstrated poor correspondence be-
tween physician and patient ratings of functional
status, emotional well-being and quality of life
(QOL).3¢~% Health care providers tend to underesti-
mate patients’ functional disabilities, particularly psy-
chosocial disabilities. Third, as the population contin-
ues to age and chronic disease increasingly threatens
individual and population health, QOL concerns
become paramount for the individual patient, the
family and society at large. Recognizing the challenge
that chronic disease represents, leading clinical spokes-
persons have advocated the maintenance and enhance-
ment of patient function and well-being as an essential
goal of medical care.*?"%¢

Numerous position papers have proposed measure-
ment standards to evaluate and select health status
measures for group-level applications.**™*” In this
paper we propose measurement standards for
individual-patient applications, and we evaluate five
general health status surveys proposed for use in
clinical practice. Our principal goal is to stimulate
critical appraisal of the applicability of existing meas-
ures to individual patients and to encourage new
measurement development, or adaptation of existing
measures and scaling methods, to meet the growing
demand for routine functional assessment in clinical
practice.

Methods
Health surveys compared

We reviewed the literature on general health status
measures and identified five general health surveys
proposed for individual-patient applications. Two
surveys—the Functional Status Questionnaire (FSQ)*#
and the Dartmouth COOP Poster Charts
(COOP)**—were designed for individual-patient use
in routine clinical practice. The FSQ is a 34-item
questionnaire designed to screen for disability and to
monitor change in functioning in primary care. The
COOP charts were constructed for screening pur-
poses; other applications suggested by its developers
include assessment and monitoring of function, diag-
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nosing disease and planning care. Each of the nine
COOP charts enumerates five scale levels, using both
written words and an illustration.

Three surveys—the Nottingham Health Profile
(NHP),%* the Duke Health Profile (DUKE),?* and the
SF-36 Health Survey (SF-36)**—were designed for
group-level applications but have also been recom-
mended for use in clinical practice. The NHP contains
38 items and was devised for use in health services
planning and evaluation, population surveys, health
promotion and clinical practice.’® The DUKE is a 17-
item questionnaire constructed for use in research,
health promotion and clinical practice. The SF-36 is a
36-item survey designed for use in health policy
evaluations, clinical research and clinical practice.

Measurement standards for
individual-patient applications

If health status measures are to be used at the
individual-patient level, they should meet several es-
sential measurement standards. First, they should be
brief and be easy to administer, score and interpret*:3!
because most clinical encounters are brief (9—17 min-
utes on average®') and because functional assessment
is currently not a reimbursable expense. Second, to be
useful for individuals differing in age, diagnosis, sever-
ity and comorbidity, measures should tap a variety of
health concepts, each of which should assess the full
range of health, from disability to well-being. Third,
to yield clinically-useful descriptions of function across
diverse patient groups, both at a single point in time
and over time, measures should exhibit minimal floor
and ceiling effects (percentage of the sample achieving
the worst and best possible scores, respectively).
Fourth, measures should yield highly accurate and
precise scores that have a small standard error of
measurement for use in clinical decision-making.30-52
Fifth, measures should be highly reproducible over
time and have a small standard error of measurement
for use in longitudinal monitoring.*°** Finally, meas-
ures should be valid indicators of the constructs they
are hypothesized to represent, show sensitivity to
clinical change and have evidence of validity for
individual-patient applications.®*>4

Methods of analysis

We conducted an analytical literature review to evalu-
ate these six measurement standards for individual-
patient applications across the five surveys. To illus-
trate some measurement standards, we also used data



on the COQOP charts collected for the Medical Out-
comes Study (MOS). Evaluation criteria for each meas-
urement standard are described below.

Practical features. We compared the number of items
and survey administration time to evaluate criteria
pertaining to brevity and ease of administration. Sur-
veys with fewer items and shorter administration
times may be more practical for routine use in clinical
practice. However, as discussed later, trade-offs exist
between survey length, breadth and depth of measure-
ment, distributional characteristics and measurement
precision. Surveys that take 5—15 minutes to complete
by self-administration are defined as meeting practical
standards. To assess ease of scoring, we compared
scaling methods. Measures that require computers to
generate scores may be less practical for routine use
in clinical practice, although the widespread availabil-
ity of computer technology makes this criterion less
burdensome today than even a few years ago.

Breadth of health measured. To assess the breadth of
health measured, we compared the content of the five
health surveys. Based on a review of definitional
standards,®***¢ surveys were defined as meeting con-
tent standards if they included scales tapping physical,
role and social functioning and mental health.

Depth of health measured. To assess the depth of
health measured, we compared the prevalence of floor
and ceiling effects. Surveys with no floor or ceiling
effects were defined as exceeding standards pertaining
to score distributions, those with small floor or ceiling
effects (1%—15%) met standards, and surveys with
moderate floor or ceiling effects (> 15%) failed to
meet standards.

Measurement precision (cross-sectional). We compared
reliability estimates and their associated standard
errors of measurement to assess measurement preci-
sion at a single point in time. For all surveys except
the COOP charts, we reported internal-consistency
reliability. For the COOP charts, we reported
alternate-forms reliability, which is a lower-bound
estimate of reliability.?* Recommended reliability
standards for individual-level applications range from
a low of 0.90°7 to a high of 0.95, which is the desired
standard.®”"*® Reliabilities falling within or exceeding
this range satisfy recommended standards.

The standard error of measurement (SEM) is the
standard deviation of an individual score and it is the
most useful reliability estimate for individual-level
applications.®® The SEM reflects both reliability and
variance, as defined by sd X \/ 1 — reliability. A
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perfectly reliable instrument has a SEM of zero, i.e.
the observed score is the true score. As one departs
from perfect reliability, the 95% confidence interval
(95% CI) can be calculated to gauge the certainty
with which an observed score can be viewed as
measuring the ‘true’ score. The 95% Cl is an index of
the random variation expected if an individual were
tested repeatedly with equivalent forms.°

Measurement precision (longitudinal-monitoring). For
reproducibility, we compared test—retest reliability esti-
mates (2—4 weeks) and their associated SEM. Test—
retest reliabilities greater than 0.90 were defined as
satisfying recommended standards.

We used the 95% CI of the SEM (based on test—
retest reliability) to gauge the likelihood that a differ-
ence between two scores of an individual is attribut-
able to random error rather than true change. If the
difference between two scores for an individual lies
within the 95% CI, we can be reasonably certain that
the observed score change is random error. Use of the
SEM to define clinically-meaningful change is also
known as the Reliable Change index (RC).* A more
conservative test, based on the standard error of the
difference between two scores, is known as the Signifi-
cant Change index (where SC = ,/2(RC).*>

Validity. There are neither clear-cut nor quantitative
standards for validity as there are for reliability. How-
ever, measures used for individual-patient applications
should at least exhibit satisfactory convergent and
discriminant validity, tests of which gauge measure-
ment integrity and provide useful information about
score interpretation. Measures should also have evi-
dence pertaining to responsiveness or sensitivity to
longitudinal change. Finally, because validity, like reli-
ability, is application and population specific rather
than an inherent attribute of a measure, evidence of
validity as it pertains to individual-patient applications
(e.g. screening and decision-making®”) should be
available.

Results
Practical features

As Table 1 shows, the five surveys differ somewhat
in practical features. The COOP charts have the
fewest number of items (k = 9), followed by the
DUKE (k = 17), with the other three surveys having
34-38 items. Consistent with the number of items,
average self-administration time varies across surveys,
with the COOP charts and the DUKE having the
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Table 1. Comparison of practical features across surveys

Feature NHP FSQ coor DUKE SF-36
No. items 38 34 9 17 36
Average self-administration 10 15 6 5 10
time (min)
Scaling method Thurstone Likert for 6; Not needed Likert Likert
scaling not
needed for 6
NHP = Nottingham Health Profile
FSQ = Functional Status Questionnaire
COOP = Dartmouth COOP Charts
DUKE = Duke Health Profile
SF-36 = MOS SF-36 Health Survey
Table 2. Comparison of content across surveys
Healith concept NHP FSQ COOP DUKE SF-36
Physical functioning X x x X X
Social functioning X x X X X
Mental health X X X x X
Pain X b X X
Health perceptions X X X X
Role functioning X X X
Vitality X X
Disability x X
Change in health X X
Sleep X
Sexual functioning X
Depression x
Anxiety X
Self-esteem X
Quality of interaction X
Social support X
X

Overall life quality

shortest administration time (5—-6 minutes)%*%* fol-
lowed by the SF-36 and the NHP (10 minutes
each),2*®* and the FSQ (15 minutes).** Scaling tech-
niques are not required for the COOP charts because
they are single-item measures. The other four surveys
require hand scoring or computerized aggregation of
items into scale scores.

Breadth of health measured

The five surveys differ somewhat in the number of
discrete health scales enumerated (Table 2): the NHP
yields six scales, the SF-36 eight, the COOP charts
nine, the DUKE nine and the FSQ twelve. (Table 2
lists eight of the twelve FSQ scales; there are two
scales each for disability, physical, social and role
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functioning. Consistent with the World Health Organi-
zation’s definition of health,%¢ all five surveys assess
physical functioning, social functioning and mental
health. Three surveys measure role functioning. All
but the FSQ evaluate bodily pain, and all but the
NHP appraise health perceptions. However, each sur-
vey assesses somewhat different secondary health
concepts. For example, the FSQ taps sexual function-
ing, the NHP assesses sleep, the COOP charts tap
social support and the DUKE includes self-esteem.

Depth of health measured

Table 3 summarizes the prevalence of floor and ceiling
effects across the five surveys. Data are the range of
floor and ceiling effects across all scales within a
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Table 3. Comparison of floor and ceiling effects across surveys

NHP FSQ CcooP DUKE SF-36
% Floor 0-11 — 1-6 0-19 0-24
% Ceiling 48-78 — 12-66 1-72 1-56

* Data not published

given survey; Appendix Tables A.1-A.4 (see Appen-
dix) provide floor and ceiling effects for each scale
within each survey (where available). As Table 3
shows, most surveys exhibit minor floor effects. The
NHP assesses negative dimensions of health. As a
result, floor effects were largely absent in a general
population (only one scale, energy, had floor effects
exceeding 1%).°” Floor effects were small for the
COORP charts in the MOS (a study of chronically ill
patients), ranging from 1-6% with an average of
2.5% across all nine charts. In a sample of primary
care patients, floor effects for the DUKE ranged from
0-19% and averaged 2.9% across all 10 scales (only
the pain scale had floor effects exceeding 5%).°® In the
MOS, floor effects for the SF-36 were very small
(£ 1%) except for the two role disability scales (24%
for role disability-physical and 18% for role
disability—emotional).*® Floor effects have not been
published for the FSQ.

Because all five surveys tend to represent health as
the absence of limitations, it is not surprising that
ceiling effects are more prevalent and problematic
than are floor effects. Substantial ceiling effects have
been reported for the NHP, ranging from 48-78%
in community-based studies.*®¢”7° Ceiling effects for
the NHP in a patient-based sample have not been
reported. Ceiling effects for the COOP charts in the
MOS ranged from 12% (change in health) to 66%
(social functioning) and averaged 37% across the nine
charts. Ceiling effects for the DUKE in a patient
sample ranged from 1% (general health) to 72% (dis-
ability) and averaged 20% across the ten scales.®® A
range of ceiling effects from 1% (vitality) to 56% (role
disability—emotional) were reported for the SF-36
among MOS patients, with an average of 23% across
all eight scales.®® Ceiling effects have not been pub-
lished for the FSQ.

Measurement precision (cross-sectional). The top panel
of Table 4 summarizes estimates of precision (reliabil-
ity and the 95% CI of the SEM) for cross-sectional
applications. Ranges of reliability estimates across all
scales within a given survey are presented; reliability

estimates for specific scales within each survey (where
available) are reported in Tables A.5—A.9. Few surveys
meet minimum reliability standards for individual-level
applications. Only two SF-36 scales (physical function-
ing and mental health) meet the lower-bound standard
of 0.90, and none of the scales meet the recommended
standard of 0.95. In short, none of the surveys achieve
the degree of reliability that would be desirable for
individual assessment and decision-making.

Failure to meet reliability standards is reflected in
the 95% CIs of the SEM. As summarized in Table 4
and detailed in Tables A.5~A.9, the 95% Cls are wide,
often comprising up to one-third or more of the score
distribution. For example, the 95% CI of an obtained
physical functioning score is *45 points for the
COOP chart, +32 points for the NHP, * 25 points
for the DUKE, and * 14 points for the SF-36. Because
the lower and upper limits of the ‘true’ physical
functioning score are so wide, none of these scales
may be capable of providing an accurate reading of
physical functioning for most individual-patient, clini-
cal decision-making purposes.

Measurement precision (longitudinal-monitoring). The
bottom panel of Table 4 presents precision estimates
for longitudinal monitoring. These are ranges of test—
retest reliability estimates and the associated 95% Cl1
of the SEM; precision estimates for specific scales
within each survey (where available) are reported in
Tables A5-A.9. Again, the reliabilities of all scales
fall far below the 0.90 to 0.95 standard, and the 95%
Cls are very wide. Using physical functioning as an
example, an individual patient’s score would have to
change by at least 32 points on the COOP chart, 23
points on the SF-36, 22 points on the DUKE, and 16
points on the NHP for the change to be considered
statistically significant. In those infrequent clinical situa-
tions where only large changes in functioning and
well-being need be detected, perhaps these wide confi-
dence intervals would be acceptable.

Validity. Years of accumulated research have provided
evidence pertaining to the validity of each of the
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Table 4. Comparison of reliability estimates across surveys

NHP FSQ COOP DUKE SF-36
Cross-sectional precisiont 0.34-0.81 0.64-0.82 0.24-0.54 0.55-0.78 0.78-0.93
95% Cl of the SEM 23-41 17-41 3646 14-25 13-32
Longitudinal precisiont 0.77-0.85 * 0.42-0.88 0.30-0.78 0.60-0.81
95% Cl of the SEM 16-30 * 20-50 14-50 19-47

* Data not published

1 Internal-consistency reliability except for COOP, which is alternate-form reliability

I Test-retest reliability (2 to 4 weeks)

surveys. For example, NHP scales correspond well
with other health indicators”’®-7¢ and discriminate be-
tween well and sick populations.”’-** Moderate corre-
lations between the FSQ scales and other health
constructs have been reported, thus providing evi-
dence of construct validity.*#'#>-#* The COOP charts
exhibit good convergent and discriminant valid-
ity,#*'%*8% show moderate correlations with other
health constructs®*#5:%¢ and display some evidence of
predictive validity.®” The convergent and discriminant
validity of the DUKE is suggested by correlations
with other health measures?***® and its scales discrimi-
nate between clinical groups.??'****° The predictive
validity of the DUKE vis a vis future utilization, costs
and illness severity has also been documented.®®°?
The SF-36 scales correspond well with other health
measures,”®°2~%¢ discriminate between well and sick
populations®” and are sensitive to differences in dis-
ease severity.*>?419° Not all of the surveys evaluated
have been assessed for responsiveness to change and
for those that have, mixed results have been
observed 83+84:97:101-110

Summary of results, Table 5 summarizes the six broad
measurement criteria for individual-patient applica-
tions (practical features, breadth and depth of health
measured, measurement precision for cross-sectional
and longitudinal monitoring, and validity), our pro-
posed standards and an overall evaluation for each
survey on each standard (A = excellent—standard
exceeded; B = adequate—standard minimally met for
most or all scales in a survey; C = inadequate—stand-
ard insufficiently met for most or all scales in a
survey; D = very poor—standard not met for any
scale in a survey).

The COOP charts excelled in all standards pertain-
ing to practical features: they were the shortest in
length, the briefest to complete and the easiest to
score and interpret. The FSQ also ranked high in
these criteria because six of its twelve scales are
single-item measures while the FSQ, the NHP and the
SF-36 did not differ from one another.
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In terms of the breadth of health concepts measured,
all five surveys assessed physical functioning, social
functioning and mental health, but only three meas-
ured role functioning as well. Aside from these con-
cepts, there was considerable variability in selected
secondary concepts. In terms of depth of measure-
ment, floor effects were far less prevalent and problem-
atic than were ceiling effects.

The most problematic feature of the five surveys
was their lack of precision for individual-patient appli-
cations. Across all scales, reliability standards for indi-
vidual applications were not satisfied. Moreover, the
95% Cls were wide, thus rendering tentative (at best)
clinical conclusions about an individual's observed
score at a point in time or changes in an individual's
score over time.

The process of validity assessment involves validat-
ing the use of a measure, not the measure itself.>*'111
Although each of the five surveys has accumulated
considerable evidence of validity for group-level appli-
cations, there was little evidence of their validity for
screening, diagnosing disease or monitoring individual
patients. Of the five surveys evaluated, only the
mental health scale included in both the SF-36 and
FSQ (the MHI-5) and the mental health scales included
in the DUKE had evidence of validity directly pertain-
ing to their use as clinical tools for screening or
diagnosis.®>"*** Evidence pertaining to responsiveness
or longitudinal assessment, was mixed across each of
the surveys and mixed across scales within surveys.

Discussion

A proliferation of standardized measures based on
patient self-report that assess functional status, emo-
tional well-being and subjective perceptions of health
has occurred in the last 20 years. These measures
have been used in a wide range of group-level applica-
tions. However, interest has increased in incorporating
health status measures into clinical practice for routine
use at the individual-patient level.29+49:113:114 Growing
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Table 5. Summary of measurement standards and survey instrument performance

Measurement Proposed Survey Instrument Grade
criterion standard
NHP FSQ COOP DUKE SF-36
Practicality 5-15 minutes A A A A A
Ease of scoring B A A B B
Breadth of health Physical, role, B A A B A
measured social, mental
Floor effects <15% A ? A B B
Ceiling effects <15% b ? C C C
Precision (cross-sectional) 0.90-0.95 reliability D D D D C
Precision (longitudinal) 0.90-0.95 reliability D ? D D D
Validity Group level A A A A A
Individual level D C C C C

Performance standards. A = excellent—standard exceeded; B = adequate—standard minimally met across most or all
scales in a survey; C = inadequate—standard insufficiently met for most or all scales in a survey; D = poor—
standard not met for any scale in a survey; ? = data not published

clinical enthusiasm for routine functional assess-
ment,’** yet disappointing evidence of its utility in
clinical practice,?**-** prompted us to propose meas-
urement standards for individual-patient applications.

The health status surveys examined in this paper
may not be suitable for monitoring the health and
treatment status of most individual patients, particu-
larly those with chronic disease. Their shortcomings
for individual-patient monitoring have been suggested
in this paper relative to reliability, the range of health
states assessed and validity. The surveys do not meet
minimum standards of reliability for individual-patient
assessment and monitoring. The confidence intervals
for most scales are so wide as to render the instru-
ments insufficiently sensitive for detecting levels of
functional disability and functional change that would
be diagnostically and therapeutically useful in medical
practice.

With few exceptions, current surveys do not meas-
ure the full range of health, thus yielding noteworthy
ceiling effects. The consequences of significant ceiling
effects for individual-patient assessment are two-fold:
(1) measurement of improvement from the baseline
perfect score is not possible; and (2) false-negative
case-finding outcomes are likely when a patient is
deemed to have perfect functioning on a measure that
only assesses severe dysfunction.

It is essential that measures used in individual-patient
applications have evidence of validity for cross-sec-
tional case-finding and longitudinal monitoring. In
terms of longitudinal assessment, the unit of analysis
in group-level tests of responsiveness is typically the
mean difference in scores between two (or more)
assessments. Although a group may improve on aver-
age as a result of treatment, that average is composed
of individual variation in deterioration, stability and

improvement. For example, in a recent study of elec-
tive percutaneous coronary revascularization, the aver-
age improvement in the intervention group in physical
functioning, as measured by the SF-36, was 19.1 points,
a statistically significant finding.’*® However, when
the 95% CI of the SEM was used to define individual-
level change, 7% of individuals experienced significant
decline in scores, 45% remained stable and 48% im-
proved. Thus, evidence of a measure’s responsiveness
to change for a group does not necessarily have
commensurate interpretation for individual patients.

In terms of validity for cross-sectional case-finding,
only the MHI-5 and the DUKE mental health scales
have clinically-established cut-points or thresholds
that advise the clinician of functional perturbations
worthy of further attention. Representative norms can
facilitate clinical interpretation of scores for individual
patients. However, because the 95% Cls can be wide
(e.g. range = 13-32 points and average 21 points
across all eight SF-36 scales for general population
norms),*® it is likely that clinically and socially relevant
differences in health would exist between an individual
patient and the norm that would be deemed statisti-
cally equivalent. Of course, one could use less strin-
gent criteria and take a greater chance of making an
inaccurate comparison. In lieu of mean scores obtained
from norms, reference values could be used, such as
percentile scores, to facilitate clinical interpretation
of individual scores for case-finding and monitoring
purposes.'?*

The appropriate use of norms and percentiles for
clinical interpretation of individual-patient scores rests
upon three essential attributes of the normative group:
(1) its size; (2) its representativeness and (3) its com-
parability to the individual patient.’?? The first two
requirements are fairly self-evident: norms based on a
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small or unrepresentative sample may be inaccurate or,
worse, biased if there was non-random selection of
‘good’ or ‘bad’ normative subjects. The third require-
ment is less intuitive. Norms are only meaningful to
the extent that the individual whose score is being
interpreted belongs to the normative population.'?? If
the norm and the individual patient differ appreciably
in sociodemographic characteristics or clinical case
mix, norms can be of limited or even misleading value
because one or both samples are biased in characteris-
tics unrelated to the underlying construct of interest.
Thus, unless the norm and individual patient are
roughly comparable, one is comparing apples to
oranges.

Many trade-offs exist in the quest for both measure-
ment simplicity and precision for individual-patient
applications. On one hand, score distributions, reliabil-
ity and the precision of an individual score favour
longer measures.?> On the other hand, ease of adminis-
tration, low respondent burden, low costs of data
collection and scoring and ease of score interpretation
favour the briefest of measures. Like others,3>'2* we
maintain that measurement precision should be the
first priority in individual-patient applications. Accord-
ingly, measures used for individual assessment must
achieve high levels of reliability.

Improvements in reliability could be accomplished
in several ways including: (1) using more clearly
written items with universally-understood words; (2)
selecting items that are normally distributed, have
adequate variance and have similar difficulty; (3) using
categorical rating scales instead of dichotomous re-
sponse choices; (4) increasing test length and (5) measur-
ing unidimensional (homogeneous) rather than multi-
dimensional (heterogeneous) constructs. Each of these
standard elements of test construction will, to one
degree or another, increase internal-consistency
reliability.

Another way to improve reliability is to aggregate
individual composite-scale scores into a summary
scale. Aggregate indices are not new in health status
assessment. For example, the Quality of Well-Being
Scale!” combines dimensions of functional status with
symptom complexes, the Sickness Impact Profile'®
yields a summary physical score, a summary psychoso-
cial score and an overall scale that combines physical
and psychosocial health, and the Duke Health Profile??
averages its physical, social and mental health scales
into an overall general health scale.

Recent experiences in aggregating composite-scale
scores derived from MOS surveys into summary
indices'?°~127 have yielded reliability estimates that
meet minimum standards for individual-patient applica-

tions (e.g. internal-consistency reliability estimates of -
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0.94 for the Perceived Health Index*** and 0.92 and
0.91 for the MOS Physical and Mental Summary
Measures,'*” respectively). Although summary meas-
ures are an important step toward achieving desired
levels of internal-consistency reliability and reducing
floor and ceiling effects, they are by definition associ-
ated with a loss of potentially clinically-relevant infor-
mation about different aspects of a given patient’s
functioning and well-being.

Even with improved precision, advances in scaling
methods may be warranted to improve the clinical
interpretation and thus practical clinical utility of
individual-patient scores. Likert and Thurstone scaling
methods yield scores that are not easily interpreted.
Scores between the lowest and highest possible values
cannot be aetiologically interpreted because a specific
score can be achieved by myriad combinations of
item responses. For example, there are 2850 possible
ways to obtain a score of 70 on the SF-36 physical
functioning scale, although not all combinations are
observed in a given sample. Scores obtained from
summary indices are also uninterpretable as to cause
because a given score can be achieved by innumerable
combinations of weighted component-scale scores.
Further, interpreting the meaning of changes in sum-
mary scores is not feasible because a change of a
given unit (e.g. 5 points) can be achieved by countless
combinations of worsening, stability or improvement
on each component-scale score. In short, the inability
to easily understand the pattern of item responses (i.e.
the specific disabilities) or composite-scale scores that
yields a given individual's score compromises the
clinical utility of functional assessment in clinical prac-
tice. However, as in all other tests and procedures
used in clinical practice, a given test result must be
interpreted in conjunction with a clinician’s findings
for best results.

Use of an alternative scaling technique, item re-
sponse theory,’?® holds promise for improving the
interpretability of individual scores. Rasch scaling
yields a score based on an ordered continuum (hierar-
chy) of items. An advantage of Rasch scaling is that
the item combinations that yield a given score are
determinable, as are individual-patient deviations from
the empirically-based expected item hierarchy.’** One
disadvantage of Rasch scaling is that items must
satisfy several difficult criteria, including a hierarchial
structure and unidimensionality.*® Recent experiences
using Rasch scaling with the MOS physical function-
ing scale have yielded useful information about differ-
ential item difficulties (gaps in the physical functioning
continuum) and item redundancies that may prove
useful in future work.1*°

It is questionable that generic measures of



individual-level health status alone will provide all the
information needed for effective clinical decision-
making. Disease-specific measures that focus on symp-
tom status and specific limitations (e.g. range of
motion of the hip joint) may be required, but their
psychometric properties will also have to meet a high
standard if used for individual-patient assessment and
monitoring. Disease-specific measures that explicitly
incorporate individually-weighted preferences for
health states*?1-1%* could also prove useful in clinical
practice, particularly in assessing individual needs and
setting treatment goals that are compatible with indi-
vidual health-state preferences.

Our comments thus far address problems with
precision and scaling but attempts to remedy the
shortcomings could aversely affect considerations for
routine use in everyday clinical practice. To reduce
concerns about office burden, patients could complete
health status measures at home and transmit them to
the office electronically or by mail or telephone for
scoring, interpretation and filing. The growing move-
ment toward computerized-adaptive testing in the
educational testing enterprise also holds great promise
for individual-patient assessment since gains in effi-
ciency can be achieved without a loss in precision.
Development of computerized-adaptive testing for
functional health assessment, however, would require
a large computerized bank of questionnaire items,
ability-matched  item  administration at  the
individual-respondent level and alternatives to tradi-
tional scaling approaches (e.g. use of Item Response
Theory).134

The field of health status assessment has success-
fully developed many new tools, both generic and
disease-specific, for group-level applications—particu-
larly clinical research and trials. The mission of this
paper was to evaluate the applicability of five of
these survey tools to individual-patient assessment
and monitoring in clinical practice. We determined
that these surveys did not sufficiently meet our pro-
posed measurement standards for individual-patient
assessment. But are our proposed standards too
high? Clearly some commonly-used clinical
tests***1%¢ fall short of minimum standards of reliabil-
ity®7*#137 for individual-patient assessment. Simi-
larly, some clinical tests exhibit noteworthy floor
and ceiling effects while others differ greatly in their
sensitivity, specificity and false-positive rates.??:13°
However, clinicians do appear to develop an intui-
tive understanding of clinical test results that is
shaped by years of formal graduate medical educa-
tion and clinical experience in interpreting scores in
everyday patient care.

Perhaps applications of health status measures in

Health status surveys in clinical practice

clinical practice have been too few to date to suffi-
ciently evaluate their potential clinical utility. Clearly,
routine use of health status measures in everyday
clinical practice on an individual-patient basis has been a
very recent phenomenon. Therefore, some might con-
sider it premature to fault current measures on theoreti-
cal and statistical grounds when they may yield useful
information for some individual clinicians and for some
individual patients. Perhaps, as with common clinical
tests, individual clinicians will differ greatly in the
amount of measurement error or diagnostic uncertainty
they are willing to accept in test results. Some clinicians
may tolerate a considerable amount of error overall if a
health status measure yields an occasional discovery of
poor mental health or occasionally renders a prompt for
more detailed assessment. However, because of the
wide confidence intervals around an individual-patient
score, it is unlikely that current measures will be useful
for most longitudinal monitoring purposes, such as
adjusting treatment regimens based on individual-pa-
tient health status scores in patients having diabetes,
hypertension and other chronic diseases.

The goal of this paper was to appraise the suitabil-
ity of currently-available health status measures for
individual-patient assessment. As the analyses re-
vealed, the tools available today are far from perfect
for individual-patient assessment and particularly so
for longitudinal individual-patient monitoring. In the
absence of a ‘perfect’ tool for individual-patient assess-
ment and monitoring, we offer three concluding recom-
mendations. First, for those clinicians who are incorpo-
rating health status measures in their practice on an
individual-patient basis, caution should be exercised in
the interpretation of imprecise scores. Second, clini-
cians who use health status measures in their practice
on an individual-patient level should report their experi-
ences and findings to help move the field forward.
Current users are in the best position to inform the
field of gaps in content or problems in reliability,
validity or responsiveness that can be subsequently
redressed. Third, for instrument developers, the time
is right to develop new measurement systems or to
adapt the existing measures and scaling methods used
for individual-patient assessment and monitoring. This
will be necessary to satisfy with suitable precision and
validity the growing demand for routine functional
assessment in clinical practice.
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Table A.2. Floor and ceiling effects for the COOP

charts, n = 1,753
% Floor % Ceiling

Physical 5 32
Work 1 55
Pain 6 27
Overall 3 13
Social 2 66
Emotional 3 38
Social support 4 63
Quality of life 1 24
Change in health 1 12

Source: Medical Qutcomes Study: all patients who com-
pleted baseline COOP Charts in person
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Table A.3. Floor and ceiling effects for the DUKE, Table A.4. Floor and ceiling effects for the SF-36

n = 683 survey, n = 3,445
% Floor % Ceiling % Floor % Ceiling

Physical 1 8 Physical functioning 1 19
Mental health 1 12 Role—physical 24 37
Social 0 4 Pain 1 18
General 0 1 General health perceptions 0 1
Perceived health 4 46 Vitality 1 1
Anxiety 0 7 Social functioning 1 46
Depression 1 9 Role—emotional 18 56
Pain 19 27 Mental health 0 4
Disability 5 72
Self-esteem 0 16 Source: McHorney CM, Ware JE, Lu JFR, et al., 1994.%°
Source: Parkerson GR, 1994.¢¢

Table A.5. Reliability estimates and standard errors of measurement for the FSQ

internal- 95% ClI of Test- 95% ClI
consistency the SEM** retest of the
reliability” reliabilityt SEM

ADLs 0.79 18.1

IADLs 0.82 22.9

Work performance 0.65 17.2

Social activity 0.65 41.0

Mental healthtt 0.81 16.7

Quality of interaction 0.64 19.5

Employment status
Frequency of social contact
Bed days

Restricted days

Sexual relationships
Feeling about health

—+ b b b — — b =
—+ = = =+~ — — — — —+ —+

LN DU U LU
(27277 2007,077.X77,177 ]

* Source: Jette et al., 1986+

** Standard deviations not reported by Jette et al, 1986.*® For illustrative purposes only, standard
deviations used to calculate SEM were derived from Hubbell, Waitzkin, and Rodriguez {1990).14°

1 Data not published on test-retest reliability

11 Identical to the SF-36 mental health scale

§ Not applicable; single-item measures

Table A.6. Reliability estimates and standard errors of measurement for the NHP

Internal- 95% Cl of Test— 95% Cl

consistency the SEM** retest of the
reliability* reliabilityt SEM
Physical mobility 0.39 32.1 0.85 15.9
Pain 0.72 28.9 0.79 251
Energy 0.57 41.5 0.77 30.4
Social isolation 0.34 37.7 0.78 21.8
Sleep 0.68 31.8 0.85 21.8
Emotional reactions 0.81 23.0 0.80 23.6

* Source: Wiklund, Romanus, and Hunt, 1988%*

** Standard deviations not reported by Wiklund, Romanus, and Hunt, 1988.%" For illustrative
purposes only, standard deviations used to calculate SEM were derived from Jenkinson,
Fitzpatrick, and Argyle, 1988"

1 Source: Hunt, McKenna, and Williams, 19811
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Table A.7. Reliability estimates and standard errors of measurement for the COOP
charts

Alternate- 95% Cl of Test— 95% Cli
forms the SEM retest of the
reliability” reliability** SEM
Physical 0.37 45.0 0.83 32.3
Role 0.43 35.7 0.88 20.4
Pain 0.41 46.2 0.74 37.5
Overall 0.41 36.7 0.71 31.7
Social 0.24 39.9 0.64 38.2
Emotional 0.54 36.6 0.66 34.3
Social support t t 0.46 50.4
Quality of life t 1 0.42 37.3
Change in health t 1 t 1

* Source: McHorney et al., 1992%2
** Source: Nelson et al., 1990°°
1 Reliability estimates not available

Table A.8. Reliability estimates and standard errors of measurement for the DUKE

Internal- 95% Cl of Test— 95% Cl

consistency the SEM retest of the

reliability” reliability” SEM
Physical health 0.67 25.0 0.75 21.8
Social health 0.55 23.1 0.57 22.6
Mental health 0.68 22.8 0.70 221
Self-esteem 0.64 21.5 0.78 16.8
Anxiety 0.60 22.7 0.62 221
Depression 0.65 248 0.68 23.7
General health 0.78 14.2 0.78 14.2
Pain i ** 0.41 50.3
Disability ** b 0.30 46.4
Perceived health * ** 0.56 34.3

* Source: Parkerson, Broadhead, and Tse, 1990%
** Single-item measure; reliability and SEM not computed

Table A.9. Reliability estimates and standard errors of measurement for the SF-36
scales

Internal- 95% CI of Test— 95% Cli

consistency the SEM retest of the

reliability” reliability* SEM
Physical functioning 0.93 13.8 0.81 227
Role—physical 0.84 31.8 0.69 44.2
Pain 0.82 209 0.78 231
General health perceptions 0.78 19.5 0.80 18.6

Vitality

Social functioning 0.87 15.6 0.80 19.3
Role—emotional 0.85 18.5 0.60 30.2
Mental health 0.83 32.1 0.63 47.3
0.90 13.1 0.75 20.7

* Source: McHorney et al., 1994°°
** Source: Brazier et al., 19927°
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