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Interview-based measures of functional expression of well-being, which ranges
health status I-7 may play a significant role from zero (0) for death to one (1.0) for
in the evaluation of health policies and asymptomatic optimum functioning. Table
treatments. As one of a series of methodo- 1 presents 23 Symptom/Problem Corn-

logic reports, this paper focuses on the in- plexes (CPX) along with their preference
terday reliability of information obtained by weights. Utilization of this CPX list does not
the Quality of Well-Being (QWB) scale, require any assumptions about the intensity

or duration of symptoms and problems, or
The Quality of Well-Being Scale about the underlying pathology, if any. The

measure simply indicates the symptom's
The QWB scale combines preference- presence or absence on a given day.

weighted measures of symptoms and func- The QWB also involves three scales of

tioning to provide a numeric point-in-time function: Mobility (MOB), Physical Activity
(PAC), and Social Activity (SAC). Each step
on these scales has its own associated pref-

Support provided for the following studies by these erence weight. These are reported in Table
sources: the follow-up survey by grant no. 2 R18
HS00702 from the National Center for Health Services 2, along with the single day QWB calculat-
Research, the burn study by contract no. 240-77-0158 ing formula (formula 1). In the General

from DHHS, the lndochinese Health and Adaptation Health Policy Model, QWB inputs are inte-
Research Project by Grant No. 1 R01 HD15699 from
the National Center for Child Health and Human De- grated with terms for the number of people
velopment, the COPD Project by grant nos. K04 HL affected and the duration of time affected to

00809 and R01 HL 34732, and the Diabetes Project by produce the output expression of Well Years
grant no. R0t AM 27901. (formula 2).

* From the Department of Community and Family
Medicine, University of California at San Diego, La The development of the QWB has been
Jolla, California. described in several publications. 3-8Valida-

1 From the Department of Sociology, San Diego tion information about the QWB scale has

State University, San Diego, California. been reported earlier, 8 as has information
Address correspondence to: John P. Anderson, PHD,

Department of Community and Family Medicine, Uni- on the accuracy of function classification
versity of California at San Diego, La Joll.a, CA 92093 methods, 9 the influence of various meas.ure-
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TABLE1. List of Quality of Well-Being Scale Symptom/Problem Complexes (CPX)
With Calculating Weights

CPX No. CPX Description Weights

1 Death (not on respondent's card) -0.727
2 Loss of consciousness such as seizure (fits), fainting, or coma (out cold or knocked out) -0.407
3 Burn over larger areas of face, body, arms, or legs -0.367
4 Pain, bleeding, itching, or discharge (drainage) from sexual organs; does notinclude -0.349

normal menstrual (monthly) bleeding
5 Trouble learning, remembering, or thinking clearly -0.340
6 Any combination of one or more hands, feet, arms, or legs either missing, deformed -0.333

(crooked), paralyzed (unable to move) or broken; includes wearing artificial limbs or
braces

7 Pain, stiffness, weakness, numbness, or other discomfort in chest, stomach (including .-0.299
hernia or rupture), side, neck, back, hips, or any joints of hands, feet, arms, or legs

8 Pain, burning, bleeding, itching, or other difficulty with rectum, bowel movements, or -0.292
urination (passing water)

9 Sick or upset stomach, vomiting or loose bowel movements, with or without fever, -0.290
chills, or aching all over

10 General tiredness, weakness, or weight loss -0.259
11 Cough, wheezing, or shortness of breath with or without fever, chills, or aching all over -0.257
l 2 Spells of feeling upset, being depressed, or of crying -0.257
13 Headache, or dizziness, or ringing in ears, or spells of feeling hot, nervous, or shaky -0.244
14 Burning or itching rash on large areas of face, body, arms, or legs -0.240
15 Trouble talking, such as lisp, stuttering, hoarseness, or inability to speak -0.237
16 Pain or discomfort in one or both eyes (such as burning or itching), or any trouble -0.230

seeing after correction
17 Overweight for age and height or skin defect of face, body, arms, or legs, such as -0.186

scars, pimples, warts, bruises, or changes in color
18 Pain in ear, tooth, jaw, throat, lips, tongue; missing or crooked permanent teeth -0.170

(includes wearing bridges or false teeth); stuffy, runny nose; any trouble hearing
(includes wearing a hearing aid)

19 Taking medication or staying on a prescribed diet for health reasons -0.144
20 Wore eyeglasses or contact lenses -0.101
21 Breathing smog or unpleasant air -0.101
22 No symptoms or problem (not on respondent's card) -0.000
23 Standard symptom/problem (not on respondent's card) -0.257

ment problems on the size, direction, and Follow-up Survey. This was a one-year

effects of function misclassification, 1° and follow-up of a probability sample of re-
the stability and generalizability of the utit- spondents, selected children, and dysfunc-

ity weights used for the QWB. 11 In this re- tional persons in San Diego county. The

port we focus on the interday reliability of sampling characteristics have been exten-
the measure, sively described elsewherefl '9 Briefly, a

probability sample of 1,025 survey subjects

Methods from metropolitan San Diego were in-
volved, with a total of 8 QWB days for each

Empirical Studies respondent or subject. The study included

oversampling of dysfunctional persons,
This paper uses data from five empirical with appropriate representations of various

studies. Each will be identified in terms of 1) ages, ethnic groups, and disabilities.
subiect population, 2) number of QWB days Burn Study. This was a clinical follow-

involved, 3) number of respondents/sub- up of adult patients who had been treated at

jects, and 4) languages involved, if other the Regional Burn Treatment Center of the
than English. UCSD Medical Center, contacted when
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TABLE 2. Quality of Well-Being Scale Elements and Calculating Formulas

StepNo. StepDefinition. Weight

Mobility Scale (MOB)
5 No limitations for health reasons -0.000

4 Did not drive a car, health related (younger than 16); did -0.062
not ride in a car as usual for age, and/or did not use
public transportation, health related; or had or would
have used more help than usual for age to use public
transportation, health related

2 In hospital, health related -0.090

Physical Activity Scale (PAC)
4 No limitations for health reasons -0.000
3 In wheelchair, moved or controlled movement of -0.060

wheelchair without help from someone else; or had
trouble or did not try to lift, stoop, bend over, or use
stairs or inclines, health related, and/or limped, used
a cane, crutches, or walker, health related; and/or had
any other physical limitation in walking, or did not try
to walk as far or as fast as others the same age are
able, health related

1 In wheelchair,, did not move or control the movement of --0.077
wheelchair without help from someone else, or in bed,
chair, or couch for most or all of the day, health related

Social Activity Scale (SAC)
5 No limitations for health reasons -0.000

4 Limited in other role activity, health related -0.061
3 Limited in major (primary) role activity, health related -0.061
2 Performedno major role activity, health related, but did -0.06t

perform self-care activities
1 Performed no major role activity, health related, and did -0.106

not perform or had more help than usual in
performance of one or more self-care activities, health
related

Calculated Formulas

Formula 1: Point-in-time Well-Being score ior an individual (W):

W = 1 + (CPXwt) + (MOBwt) + (PACwt) + (SACwt)

where wt is the preference-weighted measure for each factor and CPX is symptom/problem complex. For
example, the W score for a person with the following description profile may be calculated for one day as follows:

QWB Element Description Weight

CPX-11 Cough, wheezing, or shortness of breath, with or without -0.257
fever, chill, or aching all over

MOB-5 Nolimitations -0.000

PAC-I In bed, chair, or couch for most or all of the day, health -0.077
related

SAC-2 Performed no major rote activity, health related, but did -0.061
perform self-care activities

W = 1 + (-0.257) + (-0.000) + (-0.077) + (-0.061) = 0.605

Formula 2: General Health Policy Model Formula for Well-Years (WY) as an output measure:

WY = [No. of Persons x (CPXwt + MOBwt + PACwt + SACwt)] X Time
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they were at or past the point of maximum oped by health measures. For numeric
recovery from burn injury. A total of 145 scores, Pearson product-moment correla-
patients were involved, with 4 QWB days tion coefficients are calculated for each suc-

for each patient, cessive dyad of days, and for specific reports
Indochinese Health and Adaptation of dysfunction, an Agreement Percent (AP)

Research Project. This was a survey, with is calculated to reflect day-by-day agree-
a one-year follow-up, of a probability sam- ment in reports of dysfunction, where a re-
ple of Indochinese refugee respondents liv- port of dysfunction on both days of a pair
ing in San Diego county. QWB interviews represent agreement, and a report of dys-
were done mainly in translation to the refu- function on one of the days (the other re-
gee's native language, although a few were porting full function) represents disagree-
completed in English. The languages in- ment. The formula for calculating th e AP is:
volved were Chinese (three dialects: Man-
darin, Cantonese, and Chao-Chao), Hmong AP = Number of Agreements/

(a minority people from Laos), Khmer (Number of Agreements(Cambodian), and Vietnamese. A total of

599 respondents were involved in the first + Number of Disagreements)
survey, with 500 of them reinterviewed at

follow-up. In each interview, 6 QWB days An AP for each group represents the aver-
were involved. _ age of APs for each subject. As the QWB

Chronic Obstructive Pulmonary Dis- employs no items, no attempt will be made
ease Project. This study compared rehabil- to calculate item APs.
itation with education interventions for Where interday reliability of a measure is
older adults with Chronic Obstructive Pul- being explored, the usual situation is one of
monary Disease (COPD). These patients ex- test-retest; that is, having the same measure
perience significant physical dysfunction as administered at two different points in time.
a result of moderate to severe respiratory In the case of the QWB, function informa-

abnormalities. Six-day QWB scores are to be tion about multiple contiguous days in the
taken from each of 120 patients on five sep- immediate past is elicited and recorded.
arate occasions over two years. As the study Given that multiple days are involved,
is Still in progress, only preliminary data on the number of dyads reported will be num-
less than the full sample and full number of ber of days minus one. Thus, with a four-

interviews can be reported, day QWB, there are three dyads, Day 4-Day
Diabetes Project. The 76 participants in 3, Day 3-Day 2, and Day 2-Day 1.In the

this small clinical trial were afflicted with case of the follow-up survey, for example,
NonInsulin Dependent Diabetes Mellitus we have 7 dyads X 1,025 subjects, or 7,175
(NIDDM). This group, typically character- comparisons. All told, in the Agreement
ized by obesity, may benefit significantly Percent analysis, which includes the fol-
from weight loss. The trial compared the low-up survey, the burn study, and the In-
efficacy of diet, exercise, diet and exercise, dochinese surveys, 13,100 person-dyad
or education control with weight loss and comparisons will be involved.
QWB scores. QWB information was ob- The correlation analysis involves all of the
tained about 4 days at the point before people itemized above, and in addition will

treatment, after 3 months, 6 months, 12 include 192 interviews with COPD patients
months, and 18 months. (192 X 5 dyads = 960 comparisons) and 70

Reliability Calculations. Two methods interviews with Diabetes patients (70 X 3
are usually used to estimate interdav reli- dyads = 210), for a total of 14,270 compari-
ability of information on function devel- sons.
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Results _

Ch_ 0_Table 3 reports the interday correlation c_t _, _, _, _ __1 oc5c5 =_c5 c5 c5oc5 =5

coefficients for all studies. These correla- _']
tions ranged from a low of 0.78 to a high i
above 0.99, with most of the coefficients

being above 0.90, and only one below 0.80. _>,i
Table 4 reports the Agreement Percent fig- 8 o, _,_ ....
ures for the available studies. These run _4 =oo_'_' _ oo o_ =oo__ _' _'

from a low of 0.77 to a high of 1.0, ,with
most being above 0.80.

Discussion _
, . O_.O_. . . .

The results shown in Table 3 are rela- _ _,
tively constant across the available linguistic ;,I
variations_QWB reliability appearing as ]

good in Chinese, Hmong, Khmer, and Viet- >_, "*
namese as it is in English. The reliabilities "_ _" _, _ _ _, _ _ _
are somewhat higher (0_9 or above) in pop- >, _ o = o o o =s_sc_

ulations we know to be impaired (burn pa- _ _"
tients, COPD and diabetes patients), so the ..

instrument appears to be measuring dys- _

function with a high degree of descriptive _ >,
reliability. ¢_ o_=,_o=,_"_o =,=,_"._. _, =,=,°=o,6 oc_ Qo c_ c5 c5

These interday correlations, while high, _ _,
are in our view not the most important evi- _ _ '"
dence for the reliability of the QWB. The
correlations involve scores for symptoms ,=

>,

and problems also, which are not part of the
analysis. Indeed, as we have previously _-, o o

demonstrated, 9 where standards for scien- c_
tific instruments are concerned, correlations

can be grossly insensitive as measures of in-
strument quality. _: _-

A multiple-day (meaning four. or more) _ _ o o =

snapshot of health status provides a more _ _,
useful window for reliability analysis than
can be provided by a two-day period. In this
paper, we examine how reasonable it might _ _"
be to consider variation within the multi- _" _ _ _' _

_'11 _ _'_ _'_ t _ _"
pie-day window to be measurement error in =o . , , "_ E _ .
the characterization of current well-being. _, ,. z z _ _ , _ . 7

The data from these analyses tend to = z _ _ _ _ z _ _

support the reliability of the QWB. If the AP 9 _ "__ K_ _ _ _ ._ _>_ ._-
of 0.8 or 0.9 indicates the amount of mea- o E "_ = _ =.=._- P _ =
surement error present, it means the retiabil- _ o-- _ .. _ _ = = "., -_ _ .=-
ity of this health measure is substantial. If _ _ _ o ,_ _ = __-._ =

• _ "_'_ _'_'0" _-._-
an AP of 0.8 or 0.9 indicates the true empiric _ -= =_ _ ¢_
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" ' situation of changes between function and
_[ dy pl lly,_ ,o o_ _ _, sfunction over time that peo e norma
"_' _=_ _ _ _ experience, and since the AP for the QWB
_] comes in this range, this also could be evi-

dence of the instrument's accuracy and reli-
ability.N I

_ ,ooo _ r-. We suspect that the discrepancy betweeno_o_ _ o, o, these AP figures and 1.0 is not the unreli-31 ¢5c5_ ¢5 c5 c5
03

._[ ability of the instrument, but the actual
changes in dysfunction that people experi-

ence over time. However, no "gold stan-
-_ _ ' dard" means of proving this is available.

_, _ _ _. APis, as was pointed out by Pollard et
_, _ _ _ _ _ o _ al., _z a conservative measure of instrument

reliability, and we hold that this is the most
-_ important evidence for reliability of the

QWBinstrument. Some evidence •forthe

_. latterhypothesiscomesfrom the COPDand
_" _ I _ _ _ _ _ diabetes trials. In these cases, we would ex-

pectday-to-dayvariationto be small.How-
ever, the sensitivity of the instrument is re-
flected in the ability to detect relatively

!_l _.! smallimprovementsin function. In the

_ COPD study, the QWB detected small
_ ._ _ _ changes over the course of time in dysfunc-

tion attributable to behavioral interventions,

and these changes corresponded to other
,_ measures such as exercisetolerance and
_ compliance. In the diabetes study, changes
9 _ _ _ in QWB were correlated with changes on

_ other measures of diabetes control.c_ In all of our studies, it has been observed

'_ that reportsof dysfunctiontend to occurin
v. blocks of days, where persons with acute

¢qt-_ diseases start off functional, become dys-
C_ _6 _ _ "_ functional for a few days, then return to full

_ function. By contrast, persons with more •

chronicdiseasestend to start off dysfunc-
_. tional and stay dysfunctional. When per-
_ r. sons report multiple dysfunctions, the dys-

_ " _ _ _: functions tend to track together: if one dys-
t- _ , z z _- , _ , , function happens on days 3, 4, and 5, other

z _'a _z _7 z_ dysfunctions are likely to occur among•
-_ __ o ..... [ those days, and not in complete isolation

.,_"_ ==_ _ _ _ _..._ ] from one another.
_.__. _,_.=__ .. _..._'_.. _-_= o_._ One possible problem with the reported

_ _ o _ [ analyses is that reliability estimates may
_'_ "_ _' '_ _ _'1

c _ ,_ I have been inflated because of a "methods
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effect." Reliability from one day to the next would be limited in their role activity be-
was ascertained in a retrospective manner cause of breathing unpleasant air. It is much

for several days simultaneously. Ideally, more likely that this limitation would be as-

data would have been obtained indepen- sociated with a more severe symptom, such

dently on each day (See Appendix A). How- as missing limbs. In addition, limitations in
ever, there is also substantial evidence that function are usually associated with limita-

acute variations in health are adequately tions on the other scales. Thus, a typical

tapped with the retrospective method, For score for someone who performed no majo r
example, responents who experienced acute activity would be about 0.48. The score for
illnesses showed decrements in QWB for the someone who has no functional limitations

specific days when they were most sick. but breathes bad air would be 0.90.

There is day-to-day variation within each of In summary, we present new evidence for

the patient groups. Although reliability may the interday reliability of the QWB from
be somewhat inflated by the retrospective several different populations. We find sub-

assessment for several days, there is little stantial evidence to support the use of this

evidence that respondents simply report the measure in clinicalresearch.
same information for each day.
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Appendix A. Reliability, Stochastic Change, and Error

Symbolically, a measure of health status (W) might be represented as

W=x+_+E

where W is a measure of wellness, 6 is a transient aspect of wellness, and E
is error.

The variability of W can be decomposed as follows:

0-W 2 _ 0-x 2 -'_ O'62 -_- 0-E 2

The reliability of W is

0"x 2 --_ 0-6 2.

0-x2 "4-0-5 2 -_ 0-E 2

In most situations, the transient component (6) is unknown or unmea-

surable. Thus, the reliability estimate will be attenuated by a factor p12. The

attenuated reliability, r*, is

0-x 2 q- P120-62
r* =

o-×2 q- o-52q- 0-E2

Whenever P_2 < 1, r* < r.

In other words, failure to consider the transient component will under-
estimate true reliability.
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