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To many clinicians, the assessment of health-related quality of life
(HRQL) seems more art than science. This belief is due in part to
the lack of formal training available to clinicians regarding HRQL
measurement and interpretation. When HRQL is used systemati-
cally, it has been shown to improve patient-physician communica-
tion, clinical decision making, and satisfaction with care. Never-
theless, clinicians rarely use formal HRQL data in their practices.
One major reason is unfamiliarity with the interpretation and
potential utility of the data. This unfamiliarity causes a lack of
appreciation for the reliability of data generated by formal HRQL
assessment and a tendency to regard HRQL data as having insuffi-
cient precision for individual use. This article discusses HRQL in
the larger context of health indicators and health outcome mea-
surement and is targeted to the practicing clinician who has not
had the opportunity to understand and use HRQL data. The con-
cept and measurement of reliability are explained and applied to
HRQL and common clinical measures simultaneously, and these
results are compared with one another. By offering a juxtaposition
of common medical measurements and their associated error with
HRQL measurement error, we note that HRQL instruments are
comparable with commonly used clinical data. We further discuss
the necessary requirements for clinicians to adopt formal, routine
HRQL assessment into their practices.
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HIV = human immunodeficiency virus; HRQL = health-related quality of
life; ICC = intraclass correlation coefficient; SEM = standard error of
measurement

E CLiNIcAL SieNIFICANCE CoNSENSUSMEETING GRoOuP

have demonstrated a positive impact on patient satisfaction
or HRQ|__10,13,17-20

Assessment of HRQL has been successfully used to
change and influence patient and physician communica-
tion, resulting in improved patient satisfaction in a commu-
nity practice setting' The mechanisms by which routine
assessment of HRQL might improve clinical practice in-
clude (1) aiding detection of physical or psychosocial prob-
lems that otherwise might be overlooked, (2) monitoring
disease and treatment, (3) allowing precisely timed alter-
ations in therapeutic plans, (4) facilitating patient-physi-
cian communication, and (5) improving the delivery of
care!®192229t is also possible to routinely use HRQL in-
struments in clinical practice to evaluate the efficacy of
interventions designed to prevent or treat common prob-
lems experienced by patieritsSeveral critical elements
for the success of routine HRQL assessments have been
identified152631%2The first is the availability of an accept-
able set of measures from which to choose. These HRQL
measures must be brief and simple to administer, complete,
score, and interpret. The second critical factor involves
clinical relevance and ease of use, ideally with results
presented in a structured format that includes comparison

easurement in medicine is not new; in fact, it has (reference) data for these assessm&nihe results and

been an integral component of medical diagnos
and treatment since the beginning of the clinical practice
medicine. From the start of their schooling and trainin
clinicians are taught the utility of measurement, such
height, weight, vital signs, pathology reports, and labor

is interpretation of HRQL information must be delivered in a

ofmanner that facilitates and guides interventions. Finally,
g, buy-in from both clinic staff and patients is essential so that
asroutine HRQL assessment can be effectively impleméhted.

a_

n_

tory chemistry values. Clinicians are also trained in obta

ing the qualitative aspects of a medical history but are notrrom the Department of Preventive Medicine (E.A.H.) and Department of

routinely taught the quantitative measurement of patie
reported outcomes such as health-related quality of |
(HRQL). As a result, HRQL measurement may seem mc
like an art than science to many clinicians. However, i
creasing evidence suggests that routine, formal assessn
of HRQL improves care on multiple levels. For exampl
adding HRQL assessment to clinical practice has led
improved problem identificatiéri® and improved patient-
physician communicatioft* Some studies have found

significant increases in patient management activities ge-

signed to address the problems identifietf: A few
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PRECISION OF HEALTH-RELATED QOL DATA

This article discusses HRQL in the larger context of impact can have detrimental effects on patients’ general
health indicators and health outcome measurement. Theviews of their own health and even self-esteem or sense of
discussion is targeted to the practicing clinician who has personal value. All this can contribute to a decline in one’s
not had the opportunity to understand and use HRQL dataoverall evaluation of quality of life. When evaluation of
If one extends to HRQL assessment the observation thatuality of life is limited to the context of health and illness,
health care professionals not only tolerate but also dependt is usually referred to dsealth-related quality of life
on meaurements inherently associated with error, whether  Moving from left to right across the top of Figure 1, the
from examination or laboratory findings, the future of strength of the association weakens. Thus, for example,
HRQL assessment in clinical practice is bright. To support biological and physiological variables, measured in numer-
this statement, we offer a juxtaposition of common medical ous ways across medicine, can be expected to correlate
measurements and their associated error (when it has beemost strongly with measures of symptoms and most
studied), with HRQL measurement error and discuss whatweakly with overall HRQL (although there is a relationship
will likely be necessary for clinicians to adopt formal, rou- across the expanse of the model). On this general model
tine HRQL assessment into their practices. Interested readerbnking clinical and HRQL variable®,the source of the
can find more detailed information about incorporating data can be overlaid (depicted in the middle of Figure 1), as
HRQL into practice in 2 other articles published in this has been suggested by Patfick.
issuet To be usail, instruments must be both reliable and valid.
Reliability refers to an instrument’s dependability, expressed
as the extent to which it either measures something accu-
rately or produces the same score on repeated applications.
Although the quality of cancer care has traditionally been Validity refers to the extent to which an instrument measures
measured with such clinical outcomes as survival and tu-what it proposes to measure. This article focuses on reliabil-
mor response, recognition of the importance of patient- ity of measurement. Using multiple clinical examples, we
reported outcomes is increasfigouring the course of  summarize relevant statistics, methods, and standards for
disease and/or treatment, patients may experience manwssessing reliability and then describe the reliability of com-
symptoms, including weight loss, fever, fatigue, and pain; mon physiological and self-report instruments.
treatment adverse effects, such as shortness of breath, fa-
tigue, dizziness, hair loss, nausea, and pain; and challenges
to their ability to cope with physical and emotional
changes®®’ After completion of treatment, patients must We conducted a literature review based on sources known
contend with physical, emotional, and social problems re-to the authors, supplemented by a review of familiar
lated to the direct effects of the disease, consequences afources in support of the effectiveness of formal practice-
treatment, and individual or family factofs®Physical based HRQL assessment. We focused attention on clinical
problens may include organ dysfunction, infertility, second measurement studies that offered sufficient information
malignancies, and recurrence; social problems may includeabout measurement error to allow comparison with error in
employability and insurability; emotional problems may HRQL measurement. To enable these comparisons, we
stem from fears of recurrence, adjustment to physical limita- recorded literature-based standards for high, moderate, and
tions, loss of job flexibility, and posttreatment mood and low reliability across commonly reported reliability (preci-
stress disorders. Systematic attention should be directed tgion) statistics. We then categorized each of the selected
the full range of patient concerns to better address patientstlinical measurements and the reliability information into 1
needs both during and after treatrént. or more of these predetermined classifications, according

Wilson and Clear¥ proposed a conceptual model that to the reviewed literature.
linked clinical variables with HRQL. Another useful and
complementary model has been proposed by Pdtrick, DeriniTioN oF MEASUREMENT ERROR
which clarifies the source of data (eg, patient, observer) andAny measurement has some degree of error because of
its relationship to the HRQL outcome. Figure 1, an adapta-imperfect calibration of the measuring device, misunder-
tion of these 2 models, displays at the top an essentiallystanding by the patient of a question, or the inherent lability
unidirectional (causal) pathway from biological and physi- of the characteristit’. The classic linear model for an ob-
ological processes, such as a disease or chronic conditiorserved value isX = T + e, in which X represents the
which often results in symptoms. Symptoms in turn can observed value for a patient on some variablés the
produce limitations in functional status and ability to en- patient’s true score, anel represents the difference be-
gage in normal everyday activities. Over time, such antween the true score and the observed stére.

ORGANIZING MODEL OF PATIENT OUTCOMES

METHODS
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PRECISION OF HEALTH-RELATED QOL DATA

Biological and General health Overall
phy5|_olog|ca| —» | Symptom status | — |Functional status| —>» perceptions —>» quality of life
variables
Types Diagnosis Perception of an Physical, social
Laboratory values abnormal physical, role, psychological
Physiological emotional, or functioning
function cognitive state
(pulmonary
function tests,
FEV,)
Physical examination
findings (eg,systolic
ejection murmur,
wheezes,
splenomegaly)
Source Physiological Physiological Physiological
Clinician Clinician Clinician Clinician
Caregiver Caregiver Caregiver Caregiver
Patient Patient Patient Patient
Example Hip pain —> Inability to walk stairs
Depression or <€——> Inability to handle
anxiety stressful situations
< »  In general, how would
you rate your health?
<t »  Overall, how
would you
— Indicates a causal relationship rate your
quality of life?

FIGURE 1. Measures of patient outcomes as organized by current models.*>“3 FEV, = forced expiratory volume in 1 second.

Measurement error can be due to systematic and/oris the measurement of blood pressure, in which one might
random processé$. Sysematic error might affect all ob-  want to know the reliability of measures taken during a 24-
servations equally or it might affect certain types of obser- hour period (test-retest) or by different health care profes-
vations differently than others and be considered a type ofsionals (interrater reliability). Internal consistency refers to
bias. A miscalibrated thermometer that always records athe extent to which a set of questions measures a single
temperature 3higher than the actual measurement is an underlying dimension, such as fatigue, depression, or
example of systematic error because it affects all observaphysical functioning. It is analogous to measures of reli-
tions. A thermometer reading affected by an object’s color ability of laboratory tests of replicate samples. The formu-
or density reflects a biased thermometer because charactefas used to estimate reliability for repeatability or internal
istics not directly related to temperature are influencing it. consistency are equivalent. Table 1 provides 3 classifica-
Random temperature measurement error might be presertion categories for reliability statistics (high, moderate,
if a person reading the thermometer occasionally trans-low) based on the type of data (nominal, ordinal, interval/
posed the digits. Biases and random errors are also presematio) and suggests ranges that we have found useful for
in outcome measurement. classifying a measure or test in terms of reliability.

The termreliability is sometimes defined as “freedom
from random error?® It is used generically for 2 different  CreaTiNg A CoMMON GROUND: RELIABILITY AND
characteristics of a measure: repeatability and internal con-Precision StaTisTICS
sistency. The characteristic of repeatability can be mea- Nominal and Ordinal Data. Recording the presence or
sured over time (test-retest reliability), over observers absence of a symptom is an example of a nominal (named)
(interrater reliability), or across different versions of an variable; recording a symptom as none, moderate, or severe
instrument (alternate forms reliability). A clinical analogy is an example of an ordinal (ordered) classification. The
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PRECISION OF HEALTH-RELATED QOL DATA

TABLE 1. Guidelines for Instrument Reliability and Precision*

Reliability
High or excellent Moderate or good Low
Data type Relevant statistic (minimal or no error) (acceptable error)  (high error)
Nominal K >0.74 0.40-0.74 <0.40
Ordinal Weightedk >0.74 0.40-0.74 <0.40
Interval/ratio Intraclass correlation coefficient >0.90 0.70-0.90 <0.70
Pearson correlation coefficient
(correlation with gold standard) >0.90 0.70-0.90 <0.70
Internal consistency reliability >0.90 0.70-0.90 <0.70
SEM Intraindividual change <1 SEM

suggests stability

*SEM = standard error of measurement.

relevant statistic for estimating the reliability of a value on ample, the ICC is defined as the ratio of the betvsedsect
a nominal or ordinal scale is tleor weightedk, respec- variance to the total variancge. =9 § /(0 2+g 2)- An-
tively.4"5°A K statistic quantifies the amount of agreement other way of thlnklng about this is the ratio of the variance
between 2 or more measurements that is greater than thef the true scoresog) to the variance of the observed
amount expected by chance alone. The Kendall coefﬁmentscores.(yS + cE) This ratio can range from 0 to 1. Values
of concordance can also be used with ordinal Yaféhe near O indicate that almost all the variation in score is due to
repeated measurements may be over time, over observersneasurement error and that the measure is unreliable. Val-
or over different forms of a test.kEOQ, there is just chance  ues near 1 (>0.90 in Table 1) indicate that there is minimal
agreement; ik<0, there is even less than chance agreementmeasurement error and that the measure is very reliable.
(a rare occurrence); €>0, there is greater than chance An alternative to ICCs was proposed by Altman and
agreement; and K=1, there is perfect agreement. Table 1 Bland®-° This approach involves plotting the differences
lists some recommended criterion values for gae@ 40- of observed pairs of measurements against their mean val-
0.74) and excellentke0.74) agreement. Some authors ues, creating limits of agreement (mea®s, in whichsis
have proposed even finer distinctions among levels ofthe SD of the differences), and examining trends using
agreement, for example, 0.41 to 0.60 for moderate agreedinear regression analysis. Although this more visual ap-
ment, 0.61 to 0.80 for substantial agreement, and 0.81 tgoroach is often more easily understood by nonstatisticians,
1.00 for almost perfect agreeméht. it relies on statistical significance tests of differences rather
Interval and Ratio Data. The most common units of than on tests of consistency or equivalence, and it lacks a
measurement are based on interval or ratio scales, angdingle measure that would be preferable, especially when
several useful reliability statistics exist. Justkasan be more than 2 methods are compated.
used to assess the 3 types of repeatability (test-retest, The Pearson correlation coefficien} is an estimate of
interrater, alternate forms) for nominal or ordinal data, the the linear association between 2 interval/ratio variables. It
intraclass correlation coefficient (ICE)* assesses the 3 s calculated using the SDs of the 2 variabdgar(ds ) and
types for continuous measures. For nominal detds their covariances): r = s /ss.. The correlation coefficient
mathematically equivalent to the ICC. For ordinal and can range from —1 to +1. Values near O indicate almost no
interval data, weighte@ and the ICC are equivalent in linear association between the 2 variables, and values near
certain condition§® Numerous versions of ICCs are avail- -1 or +1 indicate that 1 variable can be almost perfectly
able; choosing the most appropriate one depends on severglredicted from the value of the other. Some investigators
factors, including the types of raters and the types of pa-user as a substitute far ., but these 2 coefficients yield
tients®%"In a simple example in which there is interest in different types of information and are not generally inter-
assessing the test-retest reliability of an HRQL measure, achangeable.
1-way random-effects analysis of variance technique Internal consistency reliabilityhas the same concep-
would be used. Recall the model for an observed v&lee:  tual basis as the aforementioned stability (or repeatability)
T + e, in which T represents the patient’s true score (also measures of reliability. Internal consistency can be inter-
termed therror-free scoresteady-state valuey signaf?). preted as the ratio of the variance of the true values among
In a population of patients, tHewill vary around a mean  patients to the variance of the observed values. If each
valuep with a variance 062 and the random errerhas a patient completes a multi-item instrument or answers the
variance ofoE The total variation in the scores can be same question on several occasions, the average of these
partitioned into 2 parts: (1) variability among patiemé)( observations should have higher reliability than a score
and (2) variability of the random erro@. For this ex- based on a single answer. This occurs because the measure-
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PRECISION OF HEALTH-RELATED QOL DATA

ment error is presumably random; when the values arepatients® If the measure is being used as a screening tool to
averaged, the error is averaged out and thus decreaseg&lentify patients in need of additional assessment, the crite-
Given that the error of the mean lofrandom values is  ria for adequate reliability can be lowered. Another impor-
Var(g)=0 /k then for a muIt| |tem mstrument the reli- tant feature is that this measure of reliability is closely
ability (r, )ofaknem score i© /crS +0 /k) In labora- linked to the population in which one wants to use the
tory studies and for multi-item mstruments the implication measure. Clinicians and researchers need to be aware of the
is that as the number of assessments is increased, the relcharacteristics of the sample used to assess the reliability of
ability will increase. Increasing the number of assessmentsa test or measure. The more heterogeneous the population,
(or questions) will have the greatest impact on the reliabil- the larger the differences between patients and

ity of a test when each question has a large measuremerithus, the reliability estimate will tend to be higher when
error relative to the variation of the true values. One seesthere is a mixture of patients who would be expected to
diminishing returns with increasing questions. Internal have values across the entire range of the measure as would
consistency reliability is most commonly assessed usingoccur when there are patients both with and without a
the Cronbach coefficierd, and values greater than 0.90 condition. Finally, we need to be aware of the type of
are considered the standard for individual-level applica- reliability that was measured and whether it is appropriate

tions (Table 1). to our study setting. Are we interested in whether a mea-
The standard error of measurement (SENY ex- surement at one point in time will agree with one taken later

pressed on the same scale as the quantity being measuredr whether the patient’s assessment will agree with the

The SEM is defined in terms of SB reliability (eithem caretaker's assessment? The use of item response theory

orr.): SEM=0,V1- R.If ameasure has a rellablllty of models is contributing to additional advances in the reli-
0.80 (common for many HRQL scales), the error of mea- ability of HRQL measuremefit.

surement associated with any individual score is 45% of
the SD. If the reliability decreases to 0.50 (uncommon for
most HRQL scales), then the SEM is 70% of the SD. One
way to interpret this statistic is to note that we would expect Figure 1 illustrates an organizing model for this report,

a person’s observed score to fall within the intervatbf = wherein it is hypothesized that the link between clinical and
SEM around a person’s true score 68% of the time and inHRQL variables is stronger for self-reported disease symp-
the interval o2 SEM 95% of the time. If the reliability is  toms than for more general health perceptions. The overlay
0.80 and the SD is 10, the SEM16.,/1 — 0.80 or 4.5. of the source of data onto this model helps to clarify that
Thus, if the estimated true score was 60, we would expectpatient-rated data, although paramount given the definition
that 68% of the time the observed score would fall within of HRQL as patient focused, are not the only sources of
the interval of 684.5 or between 55.5 and 64.5. In a clinical information regarding patient status. An example of the
setting, it is also of interest to know how big a difference one model at work can be seen in the case of cystic fibrosis, as
might expect if the person takes the same test on 2 occasiondepicted in Figure 2. In cystic fibrosis, varying degrees of
when his or her true value actually does not change. The SCassociation are observed across related measurements,
of the difference of 2 scores\& SEM. This can be usedto  from physiological to clinician- and caregiver-reported pa-
estimate a confidence interval for the estimated true scoretient status to various types of patient-reported outcomes.
For example, if the true score for a patient was 62 on the firstThe strongest association with patient HRQL is self-re-
occasion and the patient is tested a second time without gorted dyspnea, whereas the weakest (but still significant)
change in true score, the probability is 68% that the secondassociation is with physiological variables (Figuré®2).

score will be in the interval 62\/5 x 4.50r between 55.7 Table 2 reports data from selected studies of the reliabil-
and 68.3. The SEM can be used to help interpret the meanity (degree to which error is reduced) of common clinical
ingfulness of intrapatient change. Recent research has sugand HRQL measurements, according to the criteria out-
gested that a change less than 1 SEM is rarely clinicallylined in Table 2778 Designed to be representative of com-

RESULTS AND DISCUSSION

meaningful (Table 1% mon health measurements, rather than comprehensive,
Table 2 provides a range of reliability estimates within each
Use oF RELIABILITY STATISTICS measurement category (see also Figure 1). For example,

A number of issues influence the evaluation of these reli- the reproducibility of vital sign measurements spans all 3
ability statistics. The most critical is how the information is columns in Table 2: from high reproducibility for the clas-
to be used. If the measure is to be used in a patient managssification of tachycardia, bradycardia, and systolic hyper-
ment decision at the individual level, higher levels of reli- tension to low reproducibility for systolic hypotensfn.
ability are required than for comparisons among groups of Similarly, the reliability of commonly used HRQL mea-
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Clinician
reported patient
. . ) i
Physiological l Careflver reported
High- Sao, Maximal Proxy MRC Satisfaction
resolution capacity caregiver Dyspnea
CT \ exercise family Scale
0.84
0.33-0.40
0.40

FIGURE 2. Proximal vs distal associations of clinical and health-related quality-of-life (HRQL)
variables in cystic fibrosis based on a review of the literature.®® Values correspond to
correlation coefficients (r), which have been collected using different publications. CT =
computed tomography; FEV, = forced expiratory volume in 1 second; Sao, = arterial oxygen
saturation; MRC = Medical Research Council; QWB = quality of well-being (generic quality-of-
life questionnaire); SIP = sickness impact profile (generic quality-of-life questionnaire).

sures varies across questionnaires and across subscalesore vs self-reported functional disability and HRQL is
within a questionnaire (eg, 36-ltem Short-Form Health low.2®57Still another example in osteoarthritis showed sub-
Survey physical functioning vs role-physic&lAs men- stantial discordance among radiographic osteoarthritis,
tioned previously, awareness of the characteristics of thephysician-based diagnosis, and patient-reported®pahe
sample used to assess the reliability of each measure igrowing body of evidence linking patient-reported out-
important. The information in Table 2 should be used only comes to clinical indicators suggests that although there is
as an overall summary of the possible range of reliability. some common ground, there is even more uniqueness to
the 2 types of information, and both have value. Across
AssoclATION BETWEEN PATIENT-REPORTED HRQL AND self-report and clinical measurements alike (Table 2), some
BioLoGICAL AND PHysIoLOGICAL MEEASUREMENTS of the lack of agreement is due to measurement error. Since
The criteria generally used to measure the activity of athere is clearly error in both clinical and self-report data
disease, such as a biological value, a physiological perfor-and they converge only modestly in most cases, we suggest
mance, or a radiographic image, do not by themselvesthat self-report information is necessary to complete an
reflect the perceptions and subjective state of the patientaccurate understanding of a patient’s current HRQL.
Two patients with an identical biological value or physi-
ological score may experience a different impact on their AssociaTion BETWEEN PATIENT- AND PHysiciaN-Assessep HRQL
perceptions of symptoms or HRQL. For the same patient, aPatient-reported outcomes provide additional information
physical performance objectively assessed in a laboratoryon treatment effects and patient perceptions that are not
is not necessarily similar to the physical ability of the adequately captured by objective criteria and clinician-
patient in everyday lifé>®° For many conditions, correla- reported outcomes. By definition, HRQL is subjective.
tion levels reported in the literature between a physical Therefore, patients are the best source to rate their own
measurement of performance or a functional capacity (eg,HRQL or perceived health and well-being. Patients’ ratings
forced expiratory volume in asthma or chronic obstructive of their experiences of disease or treatment often differ in
pulmonary disease) and the measurement of the severity oboth degree and type from those of health care profession-
symptoms or the physical dimension of HRQL seldom als5%°* Furthermore, in some conditions, such as cancer,
exceed 0.40 and are generally lower than &:2ZHemo- chronic heart failure, chronic obstructive pulmonary dis-
globin level, although related directly to oxygenation and ease, or rheumatoid arthritis, baseline HRQL scores (espe-
therefore energy, also rarely correlates with self-reportedcially physical domains) predict survivat® This predic-
fatigue and function beyond-0.40, suggesting less than tive value has been recently extended to show that, in
15% shared variability in these conceptually linked mea- addition to the prognostic value of baseline patient self-
surement$*® Another example is among patients with report data, change over time forecasts outcome in ad-
peripheral arterial occlusive claudication, in which the cor- vanced lung cancé# The predictive validity of psycho-
relation between hemodynamic parameters and angiograntogical and emotional function is less cl&&f®
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TABLE 2. Degree of Error in Common Health Measurements*

Measures
High reliability (minimal error) Good reliability (acceptable error) Low reliability (high error)
Classification of vital sigrt$ Classification of vital sigrt$ Classification of vital sigrt$
Tachycardiak=0.85 Tachypnea,+0.60 Systolic hypotension78.27
Bradycardiak=0.87 Diastolic hypertensior=0.74

Systolic hypertensiok=0.75
Anthropometric and muscle performance facdtors  Frequency of headaches, questionnaire vs
Height,r ..=1.00 diary, intrasubjeck=0.66*
Weight, r_.=0.99
Neck lengthy ..=0.98-0.99
Neck circumferencar,CQ:O.QQ
Lateral flexion, extension of cervical spine,
cervical short flexor enduranae, =0.96 each
Extensor strengttx=0.78
Flexor strengthk=0.86

Survival time Tumor response classification using chest Tumor mass diameter, mean interrater
radiograph, mean interobserver74 difference of 17%
(range, 0.51-1.06)
Computed tomography for advanced ovarian Computed tomography for advanced ovarian Computed tomography for advanced ovarian
cancef* cancef! cancef*
Intraraterk=0.77-0.84 Intraratex=0.52-0.71 Interratex=0.36
Interraterk=0.76-0.79 Interratex=0.47-0.61

Tumor mass diameter, 1.3%-18.4%
misclassification of patient resporise
Tumor size measurements over time
(response and progressién)
Intraobserver misclassification rates of
3%-14% of tumors
Interobserver misclassification rates of
10%-43% of tumors
Time to tumor progression

Bedside blood glucose screening (One Touch Il Bedside blood glucose screening (Chemstrip
method) and laboratory serum glucase).92* bG method) and laboratory serum glucose,
r=0.874
Motor output: spinal mechanisms for gating Motor output: spinal mechanisms for gating
motoneuron excitability motoneuron excitability
Peak-to-peak amplitude of the soleus H-reflex, Peak-to-peak amplitude of the soleus H-reflex,
overall trial-to-trial reliability, ..=0.93-0.97 selected conditiorrs, .=0.70-0.90
Systolic blood pressure, test-retesd.81° Diastolic blood pressure, test-retes0.63
Heart rate, test-retest0.68°
Postbronchodilator FEVr . .=0.95 at 2 wK Postbronchodilator FEE, ..., I ..=0.89 at 2 wk
Bronchodilator response,..=0.707
SF-36° SF-36° SF-36°
Physical functionings =0.93 Physical functioningg ..=0.81 Role-physicaly,,.=0.69
Role-physical,r =0.84 Social functioning, £..=0.60
Pain,r =0.82, 1..=0.78 Role-emotionaly,..=0.63

General health perceptions,=0.78, 1..=0.80

Vitality, r =0.87,r.=0.80

Social functioning,r =0.85

Role-emotional,r =0.83

Mental health,r =0.90,r .=0.75

DUKE™ DUKE™®

General healthr =0.78 Physical healthy =0.67
Social health,r =0.55
Mental health,r =0.68
Self-esteemy =0.64
Anxiety, r =0.60
Depression =0.65

FSQs® FSQ®
ADLs, r =0.79 Social activity, [=0.65
IADLs, r =0.82 Work performance, ~0.65
Mental health,r =0.81 Quality of interaction, j=0.64
NHP™ NHP™
Pain, r=0.72 Physical mobility,r =0.39
Emotional reactions, 0.81 Energy, [=0.57
Social isolation, =0.34
Sleep,r,=0.68

*ADLs = activities of daily livihg; DUKE =Duke Health ProfileFEE,,, .., = forced expiratory flow between 25% and 75%; F-EYorced expiratory volume
in 1 second; FSQ = Functional Status Questionnaire; IADLs = instrumental activities of daily living; NHP = Nottingham Healtir Préfdarson
correlation coefficienty, = internal consistency relidity; r .. = intraclass correlation coefficient; SF-36 = 36-ltem Short-Form Health Survey.
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AssoclATION AMONG DIFFERENT PATIENT-REPORTED OUTCOMES an end point can be shown to be associated with improved
Even though in a given disease a logical association exist+HHRQL or survival.

between the severity of the symptoms and a worsening Studies not dealing with oncology, such as in classifica-
perception of HRQL by the patient (Figure 1), there are tion of fractures, have also reported poor to moderate
situations in which the measurement of the symptoms doesntraobserver and interobserver agreem&atSimilarly,

not reflect the subjective real life of the patient. For ex- the knowledge of treatment assignment may influence de-
ample, irritable bowel syndrome is a functional and benign cisions regarding drug dose adjustments even when objec-
disease, but the long-term course is composed of symptomtive rules exist for those adjustmetfts.

atic flares that significantly affect health perceptits.

The absence of pain or abdominal discomfort at a givenExawvpLes IN WHIcH HRQL DaTA UtiLizaTion Is (or CouLd BE)

time (eg, during a consultation with the physician) is not Common PrRAcTICE

synonymous with a good HRQL score. The patient may beSeveral examples across medical practice indicate situa-
anxious to know when the next symptomatic bout will tions in which patient-reported information is used as the
occur, may be limited in social activities, or may be con- primary source of decision making.

strained by having to take drugs and pay attention to food. Pain ManagementChest pain is the key symptom used
The fear or the forecast of the crisis is possibly a handicapto initiate work-up and diagnosis of acute myocardial in-
more significant than the crisis itself. Thus, the clinician farction!'® Self-reported pain is used to titrate analgesic

cannot infer all aspects of HRQL. medication and to determine the potential utility of in-
traspinal opioids among patients with cancer and others

RELIABILITY CLASSIFICATION OF PHYSIOLOGICAL AND with acute and chronic patf:***These studies have subse-

SELF-REPORT MEASUREMENTS quently led to the widespread use of both intrathecal and

Both HRQL and other patient-reported outcomes are some-epidural opioids for pain management and relief of pain in
times labeled as subjective by clinicians because they areaumerous settings, including cancer, obstetrical labor and
based on individual perceptions. However, we argue thatdelivery, postsurgical management, and other acute and
the distinction between subjective and objective should notchronic pain syndromes.

depend orwho makes the rating; in other words, a mea-  Asthma. In asthma treatment, patient-reported out-
surement is not considered objective just because it is madeomes are primary indicators of disease status and prog-
by a clinician®® In fact, ratings of patient performance or ress. Therefore, in a recent asthma clinical trial that com-
other aspects of well-being by clinicians are often discor- pared combination fluticasone propionate and salmeterol
dant with the self-ratings provided by patients, leading onewith placebo, the Asthma Quality of Life Questionnaire
to question the objectivity of the clinician rater. Even so- was the primary trial end point. Improvement from
called objective morphological measures, such as tumorbaseline to end point (12 weeks) was greater in the combi-
size or change, can lack reliability when a subjective ob- nation group than in the placebo group. The differences
server must interpret results. More than a quarter centurybetween groups exceeded the prespecified minimally im-

ago, Moertel and Hanl&ypointed out the high unreli- portant difference (0.5 on a scale ranging from 1-7) for the
ability of tumor measurements in an experiment using 4 dimensions and for the global scéfe.
simulated tumors and palpation. Warde ét ilustrated Self-report of Symptoms and Adverse Events in Hu-

the same unreliability of tumor measurement using com- man Immunodeficiency Virus DiseaseThe perception of
puted tomography in ovarian cancer. More recently, patients with human immunodeficiency virus (HIV) re-
Erasmus et &levaluated the readings of 40 radiographs of garding the symptoms related to multidrug antiretroviral
lung tumors by 5 radiologists. They showed intraobserver therapies may differ from the perception of clinicians. In a
misclassification rates of 3% to 14% of tumors using Re- recent validation study, when compared with open-ended
sponse Evaluation Criteria in Solid Tumors and World clinician interviews, the 20-item self-reported HIV symp-
Health Organization criteria for response and interobservertom index captured more frequent and bothersome symp-
misclassification of 10% to 43% of tumors using these toms!®® Similarly, in a previous study of more than 800
criteria for progression. This degree of misclassification patients with HIV, patient and clinician agreement was
places tumor response, long held to be objective, in the lowpoor (mean k=0.14; range, 0.07-0.28)Compared with
reliability column of Table 2. self-report, clinicians underreported the presence and se-
The considerably higher misclassification rate of pro- verity of symptoms. Reports by clinicians demonstrated
gression compared with response raises concern regardingreater variability by site and poorer test-retest reliability.
the recent Food and Drug Administrati§rshift to time to Clinician-reported severity scores were less strongly asso-
progression as a primary surrogate end point, unless sucleiated than were self-reports of functional status, global
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quality of life, and survival. Thus, the perception of patients ~ The purpose of this article is to discuss the larger context
with HIV about their symptoms may be more informative of health indicators, including routine clinical measure-
than that of clinicians. Finally, a discrepancy exists betweenments used every day in practice. Through this exercise, it
clinician-based diagnosis and self-report of depressioncan be seen that reliability of measurement varies for pa-
among patients with AIDS? tient-reported outcomes and clinical measurements, such
Self-report in Functional Gastrointestinal Disorders. as blood pressure, heart rate, tumor measurement, or ca-
Discrepancies between physician and patient responses, byotid wall thickness using ultrasonography. If one were to
either standardized information (eg, Rome Il criteria) or relax the requirements placed on use of patient-reported
self-report®®have been described in diagnosing functional HRQL for use in clinical practice to a level comparable to
gastrointestinal disorders such as irritable bowel syndrome,other measurements used in clinical care, the fidelity of
diarrhea, and constipation. For example, the rate of consti-HRQL assessments would compare favorably.
pation estimated across a population may differ, depending Given the importance of HRQL to people with chronic
on whether the estimate is based on a definition of fre-diseases, the advent of computer-assisted assessment, and
qguency (<3 stools per week) or self-perceptidrSome the emergence of electronic patient records, we suggest it is
patients who routinely have fewer than 3 stools per weektime to convert practice behavior to routine HRQL moni-
may not feel constipated, and conversely, some patientgoring as a way to promote excellence in patient health care.
may feel very constipated if they do not have 1 stool per Future research should focus on overcoming technical and
day, although they may be considered healthy by a clini- system barriers to such a conversion, determining optimal
cian!? This discrepancy in criteria raises the question of ways to complement clinical and physiological data with
which is the more appropriate source, especially for theseself-report data, evaluating the efficacy of routine monitor-
functional disorders: the physician diagnosis based oning in clinical practice, and determining the cost-effective-
norms or the perception of the patient and the impact on hisness of routine monitoring in chronic illness care.

or her Satlsfac'tlon, WeII-belng, and'I.—|RQL. . We thank Amy Eisenstein for her assistance in researching details
Self-report in Rheumatoid Arthritis. For rheumatoid in Table 2
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