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Re li abili ty and •Validi ty o f
Dyspnea Measures in Patients

With Obstructive Lung Disease

Elizabeth G. Eakin, Dawn E. Sassi-Dambron,

Andrew L. Ries, and Robert M. Kaplan

Dyspnea, the clinical term for shortness of breath, is tile primary symptom and
an important outcome measure in evaluations of patients with lung disease. It is
a subjective symptom:that has proved difficult to quantify. Many dyspnea
measures are available, yet it is difficult, based on the existing literature, to
determine the most reliable and valid. In this study, we evaluated 6 measures of

dyspnea for reliability and Validity: (a) Baseline Dyspnea Index (BDI) and
Transition Dyspnea Index, (b) UCSD Shortness of Breath Questionnaire (SOBQ),
(c) American Thoracic Society Dyspnea Scale, (d) Oxygen Cost Diagram, (e)

Visual Analog Scale, and (0 Borg Scale. Subjects were 143 patients (74 women

and 69 men) with obstructive lung disease, ages 40 to 86, FEVI._ 0.36 to 3.53 L,
FVC'I.07 to 5.74 L. Dyspnea.measures were assessed for test-retest reliability,
internal consistency, interrater reliability, and construct validity (i.e., correla-

tions among dyspnea measures and correlations of dyspnea measures with exer-
cise tolerance, health-related quality of life, lung function, anxiety, and

depression). Results suggest that the SOBQ and BDI demonstrated the highest

levels of reliability and validity among the dyspnea measures examined.
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Obstructive lung diseases are a major cause of death and disability in the
United States. The chronic obstructive pulmonary diseases (COPDs), which
include emphysema, chronic bronchitis, and nonreversible asthma, are the
fourth leading cause of death and account for 4% of all deaths (Higgins,

1989; National Center for Health Statistics, 1994), Dyspnea, the subjective
sensation of difficult or labored breathing, is one of the most common and
disabling symptoms of people with COPD (Kinsman et al., 1983).Numerous

authors have described a dyspneapanic cycle in which the experience ol
breathlessness leads to anxiety, which creates muscle tension, leading tc
increased dyspnea and panic (Dudley, Glaser, Jorgenson, & Logan, 1980;
Kaplan, Ries, & Atkins, 1985; Renfroe, 1988). The distress caused by dys-
pnea can become part of a vicious cycle leading to fear of future attacks ot
shortness of breath. In turn this causes patients with COPD to slowly de-
crease their activity level resulting in greatly limited independent function-
ing, quality of life, and furthering the course of deterioration in .COPD.

Because there is no cure for COPD, most therapies are aimed at managing
symptoms, such as dyspnea, and at increasing independent functioning
Dyspnea is thus an important component in characterizing the disease ant
evaluating treatment outcomes (Carrieri, Janson-Bjerklie, & Jacobs, 1984
Mahler & Harver, 1992).

Despite its importance, dyspnea is a subjective symptom that has provec

difficult to measure. There are no objective criteria against which measure.'
of dyspnea can be compared, and dyspnea is only modestly correlated witlr
measures of pulmonary function (rs = 0.35 to 0.43; Burrows, Niden, Barclay
& Kasik, 1965; Mahler & Wells, 1988; Mahler & Harver, 1992; Moody
McCormick, & Williams, 1990). Dyspnea is a complex symptom that, lik_

other subjective symptoms, is affected by many factors including past expe
rience, tolerance to discomfort, cultural norms, age, and gender (Pennebaker
1982). Previous studies have explored the physiological, functional, ant
psychological components of dyspnea (Burns & Howell, 1969; Dudley
Martin, & Holmes, 1968; Gift, Plaut, & Jacox, 1986; Mahler & Harver, 1992

McGavin, Artvinli, & McHardy, 1978; Moody et al., 1990).
Measurement of dyspnea is further complicated by the number and varia

tion of available measures, as well as by the different approaches to measure
ment (Mahler & Harver, 1990). Several types of instruments are available
inc!uding structured interviews, self-report questionnaires, visual analol
scales, and numeric ratings. Patients may be asked to give historical report
of dyspnea during a previous period of time or to estimate the amount o
dyspnea experienced as they perform various activities. Dyspnea may als_
be induced in laboratory or research settings via exercise or other physica
tasks or by the mechanical addition of breathing loads.
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A review of the literature on dyspnea measurement reveals a lack of
consensus and standardization (Eakin, Kaplan, & Ries, 1993). It is difficult
to determine the most reliable and valid measures for a given setting. Also,

there are few standards for administering the measures or inducing dyspnea.
In this study, we evaluated the reliability and validity of six commonly

used dyspnea measures: (a) Baseline Dyspnea Index (BDI) and Transition
Dyspnea Index (TDI), (b) UCSD Shortness of Breath Questionnaire
(SOBQ), (c) American Thoracic Society Dyspnea Scale (ATS), (d) Oxygen
Cost Diagram (OCD), (e) Visual Analog Scale (VAS), and (f) Borg Scale

(Borg). This group includes measures using retrospective reports of symp-
toms during activities of daily living (ADLs), as well as measures during a

standardized exercise task to induce dyspnea. Measures were evaluated for
ease of administration and scoring, test-retest reliability, internal consiS-
tency, interrater reliability, and construct validity.

METHOD

Subjects

The subjects for this study were 143 patients with obstructive lung disease
(74 women, 69 men) recruited from newspaper advertisements, local hospi-
tals, and physicians to participate in a clinical trial evaluating a program of
dyspnea management strategies (Sassi-Dambron, Eakin, Ries, & Kaplan,
1995). Mean age was 67.7 years (SD = 8.6, range = 40 to 86). A total of 497
individuals were screened during recruitment. Most of those who did not
participate either did not have obstructive lung disease or were not inter-
ested. The study protocol was approved by the Human Subjects Committee
of the University of California, San Diego; all subjects signed an informed
consent form prior to participation.

Diagnosis of obstructive lung disease was determined by clinical history
and confirmed with pulmonary function evidence of reduced expiratory

flows and/or hyperinflation of static lung volumes. Pulmonary function tests
included spirometric measurements of vital capacity and expiratory flow
rates, lung volumes and airway resistance by body plethysmography, and
maximal inspiratory and expiratory pressures to assess respiratory muscl e
strength. All testing and quality-control procedures followed standard and
recommended methods (American Thoracic Society, 1987; Clausen &
Zarins, 1982). Subjects with a history of dyspnea due to reversible obstruc-

tive lung disease (i.e., asthma) were included even if their expiratory flow
rates were within normal limits at the time of the study.

Statistical Analyses

Measures were evaluated for reliability and validity. Reliability was as-
sessed by examining test-retest correlations from dyspnea measures taken at
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two time points for the same subjects, and by calculation of coefficier
alpha, a Statistic used to evaluate internal consistency, or the extent to whic
the different items on a dyspnea questionnaire measure the same construe
(Cronbach, 1984). Construct validity was assessed by examining correl_
tions among the dyspnea measures; a valid measure of dyspnea shoul
demonstrate a reasonable degree of correlation with other measures of th

same construct. The validity of the six dyspnea measures was also evaluate
by comparing relations with measures of exercise tolerance, health-relate
quality of life, lung function, and selected psychological variables.

Measures

The following measures used in this study were obtained at the baselin
evaluation in the clinical trial.

Dyspnea Measures

BDland TDI. Mahler and colleagues developed a two-part (Baselin

and Transition), interviewer-administered dyspnea index that rates dyspne
according to three categories: functional impairment, magnitude of task; an
magnitude of effort (Mahler, Weinberg, Wells, & Feinstein, 1984). Th
functional impairment category addresses whether the patient has reduced c

given up activities or a job due to shortness of breath. The magnitude of tas
category rates the type of task that makes the patient breathless (i.e., ligh

moderate, or strenuous tasks). The magnitude of effort category assesse
how much effort the patient exerts before becoming breathless (e.g., breatl"
less only after extraordinary exertion, or so breathless that she or he has t

pause frequently during most tasks). TheBDI is used to rate the severity c
dyspnea at a single point in time; the TDI is used to assess changes from th,'
baseline. At baseline, dyspnea in each of the three categories is rated on

5-point scale ranging from 0 (severe) to 4 (unimpaired). Ratings for each c
the three categories are then summed to form a baseline total dyspnea scot
(BDI; range = 0 to 12). The TDI is used to rate changes from baseline in eac
of the three categories using a 7-point scale ranging from -.3 (major deter
oration) to +3 (major improvement). Ratings from the TDI can be added t
form a total transition dyspnea score (TDI; range = -9 to +9).

UCSD SOBQ. The SOBQ was developed and has been used exter

sively in the Pulmonary Rehabilitation Program at the University of CalifoJ
nia, San Diego to assess shortness of breath with various ADLs (Eaki_

Prewitt, Ries, & Kaplan, 1994). A modified version of the SOBQ was use
in this study. The modification clarified and expanded the dyspnea ratin
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scale of the original instrument (Archibald & Guidotti, 1987). The modified

questionnaire asks patients to indicate how frequently they experience short-
ness of breath on a 7-point scale labeled 0 (never), ! (sometimes), 2 (half of

the time), 3 (most of the time), 4 (all of the time), 5 (activity given up due to
dyspnea), and NA (activity not performed, unrelated to dyspnea) during 21
different ADLs associated with varying levels of exertion. Three additional
questions about limitations due to shortness of breath, fear of harm from
overexertion, and fear of shortness of breath are included for a total of 24
items.

ATS. This self-report respiratory questionnaire consists of five yes or

no questions that correspond to a 5-point dyspnea rating scale developed by
Fletcher (1952). Based on the response to these questions, dyspnea is rated
in terms of one of five grades of severity (Grade 0 = not troubled by
breathlessness except on strenuous exertion; Grade 1 = short of breath when
hurrying on the level or walking up a slight hill; Grade 2 = walks slower than

most people his or her age on the level; Grade 3 = has to stop for breath after
walking about 100 yards on the level; Grade 4 = too breathless to leave the

house, or breathless after undressing; American Thoracic Society, 1978).

OCD. The OCD is a 10-cm line along which activities are written at
intervals that correspond to the metabolic equivalents (or oxygen cost)
required to perform them (McGavin et al., 1978). Patients are asked to make

a mark on the line indicating the point above which their breathlessness

would not allow them to go. Examples of activities on the diagram are "brisk
walking uphill," "medium walking on the level," "bedmaking," "standing,"
and "sleeping."

VAS. The VAS is presented to the subject as a 10-cm vertical or hori-
zontal line, typically accompanied by anchors such as no breathlessness, and

greatest breathlessness (Aitken, 1969). Subjects are instructed to place a
mark on the line indicating their level of breathlessness. The reliability and

validity of the VAS have been evaluated for use with a dyspnea-producing
task, but have not been assessed for administration without such a task (i.e.,
to obtain historical reports of dyspnea for a given task or for a given time
period).

Borg. The modified Borg is an ll-point rating scale ranging from 0
(none) to 10 (severe) on which patients are asked to rate their level of
breathlessness (BOrg, 1982). Written descriptors are placed so that a dou-
bling of the numerical rating corresponds to a two-fold increase in sensation
intensity. Tile original Borg. ranged fl'om 6 to 20, also with written descrip-
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tots, and was revised to give this categorical scale the properties of a ratio
scale (Borg, 1970). In this study, the Borgand VAS were administered in two

ways: (a) to obtain historical reports of patients' average level of dyspnea
during the past week, and (b) to obtain dyspnea ratings following a 6-rain
walk test.

Exercise Tolerance

Six Minute Walk Test (6MW). The 6-min walk is a standard measure
of exercise tolerance used frequently with lung disease patients (Guyatt et
al., 1985). The test was conducted in all area free from distractions with

standardized encouragement provided by the staff. Subjects were asked to
cover as much ground as they could in 6 rain. The timed distance walk test

has been shown to be highly reliable (Mungall & Hainsworth, 1979), with
moderate correlations with tests of pulmonary function and maximum exer-

cise capacity (McGavinet al., 1978). Guyatt and colleagues demonstrated a
learning effect across subsequent trials of this test and recommended two

practice tests prior to actual test administration (Guyatt et al., 1984). Be-
cause of time constraints, we used one practice test, followed by at least 10
min of rest and then a second test. Data from the longer of the two walks
were used. Subjects rated their dyspnea using the Borg and VAS at the end
of each walk.

Health-Related Quality of Well-Being

Quality of Well-Being Scale (QWB). The QWB is a comprehensive
measure of health-related quality of life that includes several components.
First, it obtains observable levels of functioning at a point in time from three
separate scales: Mobility, Physical Activity, and Social Activity. Second,
each patient selects the symptom or problem that he or she found most

undesirable from a list of 36 symptoms and problems. Then, the observed
level of function and the subjective symptomatic complaint are weighted by
preference, or the utility for the state, on a scale ranging from 0 (dead) to 1.0

(optimum function). The weights are obtained from independent samples of
judges who rate the desirability of the observable health status. Using this
system, it is possible to place the general health status of any individual on
the continuum between death and optimal functioning for any point in time.
This system has been used extensively in a variety of medical and health
services research studies (Kaplan & Anderson, 1988, 1990). In addition,

validity data for patients with COPD have been published. Kaplan and
eoworkers reported that the QWB was substantially correlated with both
performance and physiologic variables relevant to the health status of pa-
li_nls wi_h Cf)PD (Kaplan. Atkins, & Titnms, 1984).
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Anxiety

Spielberger State-Trait Anxiety Inventory (STAI). The STAI is a
self-report measure of both state (used in this study) and trait anxiety that has
been used eXtensively in research. :The STAI contains 40 statements to which

subjects respond using a 4-point rating scale ranging from ! (not at all) to 4
(very much so) indicating the extent to which the statements describe the
way they feel. The first 20 statements tap state anxiety by asking subjects to
indicate whether the statements reflect the way they feel right now. The

second 20 statements tap trait anxiety by asking subjects to indicate whether

the statements reflect the way they generally feel. Spielberger and coworkers

reported excellent internal consistency (olpha coefficients for State Auxiety
scale for working adults ages 50 to 59 = 0.92 formen and 0.90 for women;

for the Trait Anxiety scale, alpha = 0.96 for men and 0.89 for women) and

validity across a number of groups including a general medical patient
population (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983).

Depression

Center for Epidemiologic Studies Depression Scale (CES-D). The
CES-D is a general measure of depression used extensively in epidemiologic
studies. The scale includes 20 items and taps dimensions of Depressed
Mood, Hopelessness, Appetite Loss, Sleep Disturbance, and Energy Level.

Patients are asked to report how often they experienced a particular symptom
during the past week on a 4-point scale ranging from rarely or none of the
time, 0 (0 to 1 day) to most or all of the time, 3 (5 to 7 days). Total score on

the CES-D ranges from 0 to 60, with scores greater than 15 indicative of

clinically significant levels of depressive symptomatology in adults. Radloff

(1977) presented extensive data on the reliability and validity of the CES-D.
Test-retest correlations are good for a test designed to assess fluctuations in

mood (r = 0.57). The CES-D discriminates between clinical and normal

populations; the reliability and validity have been replicated across various
normal and clinical samples.

Order of Administration '

The order of administration of the various instruments was as follows:

Subjects were first instructed in the use of the Borg and VAS and were given

a number of Practice questions to assess their understanding Of these scales "
to rate dyspnea. They were then asked to rate their average level of dyspnea

• ' during the: l_ast week'usingtl_e Borgand then the VAS.The QWB was then
administered by an interviewer, followed by the BDI. Subjectsthen corn-

• • , :........ c ..... ,<_,_z,, .,,,_.r,-:_.t,._ttheir clvsrmeaat the end of the-walk
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test on the Borg and VAS. During a 10-min break between walk tests,
subjects completed the ATS, OCD, and UCSD SOBQ. Subjects then com-
pleted the second 6MW and rated their dyspnea at the end of the walk on the

VAS and Borg. Finally, the STAI and CES-D were completed by subjects.
An interviewer remained with subjects during the entire protocol to explain
each instrument and to answer any questions.

Test-Retest Procedure

Forty-one patients completed dyspnea measures during the initial assess-
ment and during a telephone retest session 1 to 7 days later (mean retest

interval = 2 days). Patients received the retest packet containing the dyspnea
measures at the initial visit, and were assisted in completing the packet over
the phone. Patients returned the retest packet in a prestamped envelope.

Internal Consistency Procedure for BDI and TDI

The BDI was administered to 24 patients during the baseline assessment by
two raters.There were a total of four raters, with one rater administering the
BDI to all 24 patients and serving as the standard. The other three raters each
administered the BDI to 8 patients along with the standard rater. The corre-
lation of the standard rater with the rating of one of the three other raters was
used as a measure of interrater reliability.

The TDI was also administered to 25 subjects by two of the four raters
during the follow-up assessment of the treatment-outcome study into which
89 of the 143 patients were randomized. The procedure was the same as for
tile BDI in which one rater served as tile standard.

RESULTS

Descriptive statistics are shown in Table 1. Mean age of study participants
was 67.7 years (SD = 8.6). Fifty-one percent were women. Mean FEVt.o was
1.22 L (SD = 0.57 L); mean FVC = 2.54 L (SD = 0.90 L). At the time of study,
17 out of the 143 (12%) subjects had FEVt.o > 80% predicted, indicating
low-normal expiratory flow rates. These subjects had a history of dyspnea
and reactive airway disease (i.e., asthma).

Test-Retest Reliability and Internal Consistency

Results of the test-retest correlations and internal consistency are presente(
in Table 2. Test-retest correlations of r = 0.70 and higher are considere_



TABLE1

Subject Characteristics

Variable M SD Range

Age 67.7 8.6 40.0-86,0

Sex 51% female

Lung function

VC(L) 3,03 0.96 1.27-5.57

FRC(L) 4.91 1.39 2.19-8.19

FRC (°/o) 164.00 33.00 82-232

RV (L) 4.05 1.30 1.72-6.90
RV (°/o) 196.00 55.00 83-330

TLC (L) 7.08 1.70 3.89-10.86

TLC(_o) 135.00 21.00 78-178
RV/TLC 57.00 I0.00 25-80

FVC (L) 2.54 0.90 1.07-5.74

FVC (°/0) 77.00 21.00 29-134

FEVI.o(L) 1.22 0.57 0.36-3.52

FEVI.o (°/o) 53.00 24.00 11-127
FEVj. o / FVC 48.00 13.00 20-87

FEV2__75._o(L/S) 0.56 0.38 0.15-2.57
FEV2__TS_o(%) 24.00 18.00 6-140
PEFR (L/S) 4.0 1.8 1.0-9.4

P1FR (L/S) 3.7 1.3 1.4-7.5
M1P (CM H20) 67.9 22.4 6.0-125.0
MEP (CM H20) 133.4 41.9 60.0-270.0

Dyspnea measures
BDI 5.0 2.3 0.0-11.0

SOBQ 35.6 17.8 4.0-94.0
ATS 2.3 1.5 0.0-4.0

OCD (cm) 6,5 1.7 2.8-10.0

VAS(post6MW;era) 5.5 2.5 0.2-10.0

Borg (post 6MW) 4.3 2.2 0.5-10.0

VAS (average past week; cm) 4.1 2.1 0.0-9.6
Borg (average past week) 3.2 1.3 0.0-8.0

Exercise tolerance

6MW distance (m) 409 107 33-688

Quality of well-being

QWB 0.64 0.07 0.50-0.90

Anxiety
STAI(Form Y-l) 32.8 10.0 20.0-60.0

Depression
CESD 13.0 8.9 0.0-40.0

Note. N = 143. BDI = Mahlcr's Baseline Dyspnea Index; SOBQ = UCSD Shortness of

Breath Questionnaire; ATS --- American Thoracic Society Dyspnea Scale; OCD = Oxygen
Cost Diagram; VAS = Visual Analog Scale; Borg = Borg Scale; 6MW = Six Minute Walk

Test; QWB = Quality of Well-Being Scale; STAI = State-Trait Anxiety Inventory; CESD =

Centers for Epidemiologie Studies Depression Scale.

126



TABLE 2
Reliability: Test-Retest Correlations and Internal Consistency

Measure Test-Retest Correlation _ Internal Consistency Alpha

BDI 0.76 0.80
SOBQ 0.94 0.91
ATS 0.72 0.76
OCD 0.64 N/A
VASb 0.54 N/A

Borgb 0.45 N/A

Note. BDI = Mahler's Baseline Dyspnea Index; SOBQ = UCSD Shortness of Breath
Questionnaire; ATS = American Thoracic Society Dyspnea Scale; OCD = Oxygen Cost
Diagram; VAS = Visual Analog Scale; Borg = Borg Scale.

"Allp < .001. bPatients were asked to estimate their average level of dyspnea within the past
week.

reasonable evidence of reliability for research studies (Nunnally, 1978). The

SOBQ had the highest test-retest correlation, followed by the BDI and ATS.
The OCD, Borg, and VAS (average rating for past week) all demonstrated

lower test-retest correlations. Repeatability of Borg and VAS ratings during
an exercise task was not evaluated in this study, but has been discussed
elsewhere (Belman, Brooks, Ross, & Mohsenifar, 1991; Wilson & Jones,

1989).

Internal consistency was calculated for the dyspnea measures with more
than one item. A criterion of 0.70 was chosen as good evidence for reliability

(Nunnally, 1978). As seen in Table 2, all three dyspnea measures with more

than one item have good levels of internal consistency, with the SOBQ

having the highest alpha coefficient.

Interrater Reliability for the 13DI and TDI

As seen in Table 3, we were able to achieve a good level of interrater

reliability for the BDI (r = 0.88 for total score). Interrater reliability for the
TDI was r = 0.83 for total score.

Validity of Dyspnea Measures

The results of the construct validity evaluation using correlations among the

dyspnea measures are presented in Table 4. Correlations among the measures
that use ADLs as the stimulus for dyspnea (i.e., BDI, SOBQ, ATS, OCD)

range from r = 0.48 to r = 0.70, indicating a reasonable degree of conver-
gence on the construct of dyspnea. Overall, the Borg and VAS (average

dyspnea in past week and post 6-min walk) demonstrated smaller correla-
tions with the BDI, SOBQ, ATS, and OCD, r = 0.27 to r = 0.50.
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The construct validity evaluation using correlations between dyspnea mea-
sures and other variables with which they are assumed to be related is presented

in Table 5. The dyspnea measures demonstrated small to moderate correlations

with the 6MW and the QWB. Correlations between dyspnea measures and lung

function variables (i.e., FEVI and FVC) are small to moderate, consistent with

previous reports in the literature. Correlations of dyspnea measures with mea-

sures of depression and anxiety are generally weak, but often statistically

significant. Overall, the Borg and VAS demonstrated lower con'elations with the

other variables than did the BDI, SOBQ, ATS, and OCD.

TABLE 3

Interrater Reliability for Mahler's Baseline Dyspnea Index (BDI)
and Transition Dyspnea Index (TDI)

Interrater Correlation"

BDI category
Functionalimpairment 0.72
Magnitude of task 0.77
Magnitudeofeffort 0.76
Totalscore 0.88

TDI category
Functionalimpairment 0.93
Magnitudeoftask 0.52
Magnitudeofeffort 0.74
Total score 0.83

aAllp < .001.

TABLE 4

Validity: Correlations Among Dyspnea Measures

Measure BDI SOBQ A TS OCD VAS a BORG, VAS b BORG b

BDI -- ".70'* -.59'* .52** -.50'* -.40'* -.42'* -.48'*

SOBQ - .52** -.48** .45** .39** .35** .41'*
ATS -- - .52** .33** .36** .35** .38**
OCD - -.28'* -.27'* -.27"* -.31"*
VAS

(pastweek) - .71'* .22** .22*
BORG

(past week) -- .09 .1 l
VAS

(post 6MW) - .79**
BORG

(post6MW)

Note. BDI = Mahler's Baseline Dyspnea Index; SOBQ = USCD Shortness of Breath
Questionnaire; ATS = American Thoracic Society Dyspnea Scale; OCD = Oxygen Cost
Diagram; VAS = Visual Analog Scale; Borg = Borg Scale; 6MW = Six Minute Walk Test.

"Past week. bPost 6-rain walk.
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TABLE 5

Validity: Correlations of Dyspnea Measures With Exercise Tolerance,
Quality of Life, Lung Function, Anxiety, and Depression

Measure 6MW QWB FEV t FVC CESD STAI

BDI .62** .50** .40** .28** - .32** - .37**

SOBQ - .47** - .45** - .28** - .20* .25** .36"*
ATS -.53** - .29** - .38** - .32** .15 .20*

OCD .54** .33** .41'* .29** - .12 -.16

VAS (past week) -.32** -.37** -.26** .23** .31'* .31"*
Borg (past week) -.28** .20** -.22* -.13 .21' .22**

VAS (post 6MW) -.33** -.35** -.22* -.14 .15 .28**
Borg (post 6MW) -.37** -.27** -.26** -.21' .08 .23**

Note. BDI = Mahler's Baseline Dyspnea Index; SOBQ = UCSD Shortness of Breath
Questionnaire; ATS = American Thoracic Society Dyspnea Scale; OCD = Oxygen Cost
Diagram; VAS = Visual Analog Scale; Borg = Borg Scale; 6MW = Six Minute Walk Test.

*p < .05. **p < .01.

DISCUSSION

This study evaluated the reliability and validity of six dyspnea measures
commonly used in research and practice. One notable exception is the dys-
pnea component of the Chronic Respiratory Disease Questionnaire (CRQ;
Guyatt, Berman, Townsend, Pugsley, & Chambers, 1987). This interviewer-
administered questionnaire was not included in this study due to time con-
straints and the estimated 15 to 25 min needed to administer the dyspnea
component of the CRQ. The instruments evaluated in this study include
measures that assess the functional state resulting from dyspnea during
ADLs (i.e., BDI/TDI, SOBQ, ATS, OCD), as well as measures of dyspnea
intensity following a standardized exercise task (i.e., VAS and Borg). The
Borg and VAS were also used to obtain historical reports of the average level

of dyspnea experienced during the past week.
The results demonstrate some interesting findings about the usefulness

and comparative performance of several different approaches to the mea-

surement of dyspnea in Patients with obstructive lung disease.

Practical Issues

BDI and TDI. The BDI can be used to collect reliable and valid infor-

mation. However, as an interviewer-administered instrument with few spe-

cific instructions, its optimal use depends on the clinical experience and
expertise of the raters and may involve additional work on the part of raters
to standardize its administration. In our experience, to use this instrument

reliably, it was necessary for our four raters to discuss and standardize
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questions and to come to some consensus as to how ratings should be made
on each one of the three scales. Ongoing assessment of interrater reliability
to check for tendencies of each rater to stray from initial standardization was
also needed.

The TDI may be affected by bias on the part of the patient and interviewer
because it asks both individuals to make judgments about improvement

versus deterioration in the patient's status since baseline. Like the BDI, the
TDI lacks standardized questions for raters. In addition, administering the
TDI requires that the interviewer have on hand the patient's baseline scores

as well as a copy of the BDI. The TDI refers back to the patient's state at
baseline, and the wording of the magnitude of task category refers the
interviewer back to the levels described in the BDI, which are not described
on the TDI.

UCSD SOBQ. The SOBQ is a simple, self-administered instrument
requiring little subject instruction and taking approximately 5 min to com-
plete. Although good levels of reliability and validity were observed, modi-

fications were indicated. The rating scale contains a "not applicable"
category that resulted in frequent unscored responses. The scale has subse-

quently been modified so that respondents are asked to make ratings for all
items; the revised SOBQ has recently been evaluated (Eakin et al., 1994).

ATS. The ATS can be easily administered by an interviewer or can be

filled out by the patient with little instruction. However, it does not appear
to capture some of the complexity of tile dyspnea construct, given its low and
nonsignificant correlation with tile psychological variables.

OCD. The OCD was moderately related to other dyspnea measures. As

a one-item measure, the OCD demonstrated lower test-retest reliability than
the other instruments (r = 0.64). The instructions for the OCD were confus-

ing for some patients; thus, additional explanation for which there are no

standards was often required. Given the difficulty our patients had in under-
standing this instrument and its low reliability, the OCD seems somewhat
less useful for research or practice.

Borg and VAS. The Borg was administered easily and quickly. The
majority of subjects had no difficulty understanding how to rate their dys-

pnea using this numerical scale. The VAS was difficult for some subjects
who had trouble understanding the concept of using a line to rate their
dyspnea, even after explanation.

In this study, the Borg and VAS were used in two ways: (a) to obtain
hietnrir'nZ renarf_ oJ" dvsonea (i.e.. average dyspnea during the pasl week),
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and (b) in conjunction with an exercise task (i.e., the 6-rain walk distance).
We were not able to evaluate the reliability of the Borg and VAS ratings
during exercise in this study. The literature on their reproducibility with
various exercise tasks suggests that the reliability of Borg and VAS ratings
depends on the length of time between tests (e.g., same day vs. different
days) and also on the exercise task (e.g., steady state vs. incremental exer-
cise; Belman et al., 1991; Wilson & Jones, 1989). Our weak test-retest
reliability correlations for the Borg and VAS ratings of average dyspnea in
the past week likely result from both measurement error and the true vari-
al)ility of the symptom of dyspnea.

The Borg and VAS, which obtain historical reports of dyspnea experi-

enced during the past week, do not substitute for the more extensive dyspnea
measures. However, the Borg and VAS are the only instruments available for

measuring dyspnea intensity during exercise or with other physical tasks.
Further research is needed to elucidate the effects of varying exercise tasks
and perhaps to develop a standard exercise task that maximizes both the
reliability and validity of Borg and VAS dyspnea ratings.

Study Limitations

This study was intended to provide information on the selection and use of
dyspnea measures. Several methodological issues must be considered in

interpreting the results. Seventeen of the 143 subjects had a diagnosis of
asthma, based on clinical history, and did not meet the pulmonary function
test criteria for COPD. It was felt that inclusion of subjects with obstructive
lung disease (i.e., asthma) would allow us to assess the reliability and
validity of the dyspnea measures across a broad range of disease severity.
However, we are unable to say whether certain measures are more appropri-

ate for patients with different levels of disease severity (i.e., asthma vs.
COPD). Categorizing the sample into levels of disease severity and calculat-
ing the reliability and validity coefficients for each group would result in
attenuated correlations due to the restriction in range. In addition, the order
of administration of the dyspnea measures was not randomized and thus
order effects cannot be ruled out. It was felt that the advantage gained by
ruling out order effects was outweighed by the need to maintain standardiza-
tion in this complex protocol. It is possible that the accuracy of the data.was
adversely affected for the more compromised participants due to the length
of the protocol. Interviewers made every effort to maximize the comfort of
participants and to allow adequate rest periods. Finally, to assess the validity
of the dyspnea measures evaluated in this study, we chose a number of
psychosocial, physical function, and lung function variables against which
to compare the dyspnea measures. These variables were chosen following a
detailed review of the literature on the correlates of dyspnea (Eakin et al.,
I_)o:_ Thet'esulls oflhis slu(lv hv no means provide an exhaustlveevalua-
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tion of the complex construct of dyspnea. The range of correlations among
the dyspnea measures may indicate that the instruments measure different
dimensions of the dyspnea construct. We encourage continued study of the
factors underlying this complex construct.

Summary

The choice of dyspnea measures depends on the purpose of the application
and the reliability and validity of the measures. For historical reports of the
extent to which dyspnea affects functional ability, the results of this study

suggest that the UCSD SOBQ and the BD[ demonstrated the highest levels
of reliability and validity among this group of measures. The VAS and Borg
were less reliable and valid for obtaining historical reports of dyspnea (i.e.,

average dyspnea during the past week). They appear to be most useful in
assessing dyspnea during or following a physical task such as exercise or an
added breathing load. They are the only instruments that provide information
about symptom intensity at a given point in time and may be most useful for
repeated measurement in individual subjects. However, their potential use-
fulness to evaluate changes resulting from an intervention may be affected
by several extraneous factors, including interval between tests, type of task,
desensitization to dyspnea unrelated to treatment, or changing disease status.

The appropriate choice of a dyspnea measure also depends on the setting
in which it is to be used. Clinicians experienced in evaluating patients with
lung diseases may find an interviewer administered scale like the BDI/TDI
easy to complete. On the other hand, for self-reported patient assessment,
either for clinical or research application, the SOBQ may be most appropri-
ate because it can be completed easily by patients with little instruction or
supervision. We hope to report additional studies on the SOBQ in the near
future.
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