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ABSTRACT: A health status Instrument for use In clinical trials must 
be valid (measuring what it is supposed to measure) and responsive 
(able to detect clinically Important change). Approaches to measuring 
health status In clinical trials Include using a battery of instruments, a 
general Instrument which provides a profile of the patient's health, an 
instrument that generates a health utiJHy, or an instrument that focuses 
on the problems associated with a particular disease. Disease-specific 
instruments have been used in clinical trials In chronic airflow limitation 
(CAL). The Oxygen Cost Diagram is simple and easy to administer, 
but responsiveness and validity are unproven. The Transition Dyspnoea 
Index is valid and responsive, but is difficult to use in trials in which 
multiple measurements are desired. The Chronic Respiratory Disease 
Questionnaire has proved valid and responsive in controlled trials In 
CAL patients. Health status measures sbould be Included In all clinical 
trials In CAL. 
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Measuring health status in CAL 

During the last decade, the importance of measuring 
subjective aspects of health stalus in patients with 
chronic airflow limitation (CAL) has become in­
creasingly recognized. The term "quality of life" has 
appeared as a label for the measurement of physical 
and emotional (as opposed to physiological) function 
(1]. Quality of life is influenced by many factors 
other than health (e.g. income, job satisfaction, social 
opportunities); clinicians are interested in "health-re­
lated quality of life". In the present discussion the term 
"health status" will be used to refer to the wide variety 
of subjective experiences (including symptoms, physical 
function , and emotional function) which are related to 
health. 

This report will be organized into a number of sections, 
firstly, a discussion of the necessary attributes of a 
health status measurement instrument, secondly, a re­
view of the approaches available and finally, a more 
detailed consideration of approaches specific to chronic 
airflow limitation, including our work in the area. 

Necessary attributes of a health status 
measurement instrument 

There are two essential attributes necessary for a 
health status instrument for use in clinical trials: valid­
ity and responsiveness. An instrument is valid if it 

measures what it is supposed to measure [2, 3]. Since 
there is no gold standard measure for health status 
in CAL, the validity of an index or instrument is 
established by comparing it with other questionnaires 
examining similar attributes, with the results ofphysio­
logical tests, and with ratings made by clinicians and 
relatives [4]. Many simple questionnaires used in clinical 
trials rely on face validity: intuitively, the questions 
appear to relate to aspects of health status . Unfortu­
nately, it is difficult to interpret the results of such ad 
hoc instruments. For example, questionnaires asking 
patients if their function improved after a rehabilitation 
programme may be measuring satisfaction with the 
programme, rather than health status. The validity of 
a questionnaire must be established before it can be 
applied as a meaningful outcome measure in clinical 
trials. 

The second important property is responsiveness. 
Responsiveness (or sensitivity to change) refers to the 
instrument's ability to detect clinically important 
change, which is determined by two properties [5]. 
Firstly, to be responsive a questionnaire must yield 
more or less the same scores when subjects are stable, 
i.e. it should be reproducible. Secondly, it must 
register changes in score when subjects' health status 
improves or deteriorates; this property can be called 
changeability. If an instrument's responsiveness is un­
proved, and a controlled trial in which the instrument 
is used is negative, there remain two interpretations. 
Firstly, treatment doesn't work; secondly, the instru-
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ment is not responsive. For example, ALEXANDER et al. 
[6) used an ad hoc measure of symptoms in a control­
led trial of theophylline in CAL, and failed to detect 
a difference between periods on and off the drug. 
Subsequent studies [7, 8] have shown that theophylline 
does improve health status in CAL, and the negative 
result of ALExANDER et al. was probably due to the 
unresponsiveness of their measure. 

Approaches to measuring health status 
in clinical trials 

Multiple attributes, multiple measures 

There are many aspects of peoples' health status 
which one may want to measure. The World Health 
Organization has identified physical, emotional, and 
social aspects of health [9]. Within the dimension of 
physical func tion, one can identify components e.g. 
mobility, physical activity, self care, and role perform­
ance [10). In the multiple attributes, multiple measures 
approach, one uses a different instrument to evaluate 
each aspect of health status separately. 

This approach has not been used extensively in pat­
ients with CAL. It is comprehensive, but its limitations 
include the need to find a valid, responsive instrument 
for every auribute one wishes to measure, and the pos­
sibility that only some of the instruments chosen will 
show differences between the treatments under investi­
gation. Unless one of the instruments has been designated 
as the primary measure of ouLCome before the trial 
started, different results in different measures may make 
interpretation difficult 

Health profiles 

Health profiles are single instruments which measure 
diCferenl aspects of health status. They differ from the 
multiple attributes, multiple measures approach in that 
they can be aggregated into a single score, or at least 
a small number of scores. A second difference is that 
they are general measures designed for use in a wide 
variety of conditions. One of the most popular health 
profiles, the Sickness Impact Profile [11), was used in 
the Nocturnal Oxygen Therapy Trial [12). Interest in the 
effect of the intervention on heaiL11 staws was reduced 
by the mortality benefit found in patients prescribed 
round the clock oxygen. 

Health profiles offer a number of advantages to the 
clinical investigator. Their reproducibi li ty and validi ty 
have been established, often in a varie ty ofpopulations. 
They allow determination of the effects of the inter­
veotion on diffe rent aspecLc; of health SUitus without 
necessitating the use of multiple instruments (thus saving 
the time of both the investigator and the patient). Since 
they are designed for a wide variety of conditions, one 
can potemially compare the effects on health status of 
different intcrventions in different diseases. 

Health profiles also have limitations. They may not 

focus adequately on the aspects of health status of 
specific imerest to the investigator. For example, there 
may be few questions re lating specifically to the major 
problems of patients with CAL. Inadequate focus on 
CAL patients' symptoms is likely to produce an 
unresponsive instrument which may miss small but 
still clinically important changes in health status [1 3, 
14). 

Utility measurement 

Utility measurement refers to any strategy which 
auempts to quanti tate health status as a single number 
along a continuum from death to full health. Most 
utility measures give death a value of 0 and full health 
a value of 1.0. Use of utility measures in clinical trials 
requires serial measurement of the utility of the 
patient's health status throughout the study. One utility 
measure, the Quality of Well-Being Scale [15, 16] has 
been used in a controlled trial of a compliance 
enhancing manoeuvre in patients with CAL undergoing 
rehabilitation. TOEVS, KAPLAN, and ATKINS (17] showed 
that a programme designed to improve compliance 
with an exercise programme in CAL could improve 
health status. 

The major advantage of utility measurement is its 
amenability to cost-utiliry analysis. ln cost-utility analy­
sis the cost of an intervention is related to the number 
of quality adjusted life years (QUALY) gained through 
application of the imcrvention. For example, in Lhe study 
described above, the cost-utility analysis showed that the 
cost of the programme was 24,256 $ for each additional 
well-year or QUALY gained [171. 

Utility measurement also has limitations. Utili ties vary 
depending on how they are obtained, raising questions 
of the validity of any single measurement [18]. Utilities 
do not allow the investigator to determine which aspects 
of health status are responsible for changes in utility. 
Finally, utilities at least potentially share the disadvan­
tage of health profiles in that they may not be respon­
sive to small, but still clinically important, changes. 

Disease specific instruments 

A final alternative is to focus on aspects of health 
status which are specific to !be disease, and the treat­
ment, which is being studied [4]. The rationale for this 
approach lies in the increased responsiveness which 
may result from including only important aspects of 
health status which are affected by the underlying dis· 
ease. The instrument may even focus on problems 
which are specific to the individual patient [19]. 

In addition to the likelihood of improved responsive­
ness, disease specific measures have the advantage of 
relating closely to areas routinely explored by the physi­
cian. The disadvantages of disease specific measures is 
that they are (deliberately) not comprehensive, and can­
not be used to compare across conditions or, at times, 
even across programmes. Their potential responsive-
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ness, and the fact that they make sense to clinicians, has 
led to their widespread use in trials of patients with CAL. 

Use of disease-specific instruments in CAL 

At least three instruments designed specifically for 
patients with CAL have been used as outcomes in 
clinical trials: the Oxygen Cost Diagram (OCD) [20], 
the Transition Dyspnoea Index (TDI) [21), and the 
Chronic Respiratory Disease Questionnaire (CRQ) [19). 

The Oxygen Cost Diagram (OCD ). Patients are asked 
to indicate the extent of their dyspnoea by making a 
mark on a 10 cm line on which activities are written 
at intervals which correspond to the metabolic equiva­
lents required to carry them out [20). The OCD has 
been shown to have moderate correlations with the 
12 min walk test, and with spirometry, in CAL 
patients. EATON et al. [22) conducted a double-blind 
cross-over trial of placebo, low and high-dose theo­
phylline in CAL patients. These investigators found 
that there were significant differences between active 
and placebo periods in forced expiratory volume in 
one second (FEV1) and vital capacity (VC) but only 
trends in the OCD, the 12 min walk, and progressive 
cycle ergometry. The fact that these trends did not 
reach statistical significance may have been due to 
the sample size, which was only fourteen patients. In 
summary, there is some evidence for the validity of 
the OCD, but the extent to which it is responsive is 
not yet clear. 

The Transition Dyspnoea Index (TDI). A health worker 
judges whether patients with CAL have had changes 
in their functional impairment, the magnitude of 
tasks that evoke dyspnoea, and the associated magni­
tude of effort. While a basic structure is provided, the 
details of how the interview is to be conducted is left 
to the health worker. In one investigation, the TDI 
showed excellent agreement between observers, but 
bore little correlation with changes in spirometry or 
changes in the 12 min walk test distance [21]. How­
ever, in a randomi7.ed cross-over trial of theophylline 
in twelve patients with CAL the TDI distinguished 
between theophylline and placebo periods, whereas 
spirometry did not [8]. We found the TDI highly 
responsive to improvement following a respiratory reha­
bilitation programme [19]. Thus, the TDI appears res­
ponsive but its validity remains to be confirmed. 

The TDI has other disadvantages. The results depend 
on interviewers' questioning and their interpretation of 
patients' responses. In addition, administration of the 
questionnaire, and interpretation, are difficult if serial 
measurements of function are required. Finally, both 
the OCD and the TDI are concerned exclusively with 
dyspnoea and do not attempt to measure other aspects 
of subjective health status. 

The Chronic Respiratory Disease Questionnaire (CRQ). 
Because of limitations in existing instruments, we de-

veloped a new disease-specific measure of health status 
for CAL. The approach we used to develop the question­
naire followed a plan which can be applied to any 
disease-specific health status measure [4] . The develop­
ment and testing of the questionnaire is described in 
detail in another publication [19). We began by con­
structing a list of items likely to be important to 
patients with CAL. Our Item Selection Questionnaire 
contained 123 items, of which 62 dealt primarily with 
physical function, and 32 with emotional function. The 
other items dealt with areas in which there is an over­
lap between physical and emotional function, such as 
dyspnoea-induced fear and panic, with problems in 
concentration and reasoning, and with problems of 
inconvenience, such as the need to avoid smoky rooms. 
The item selection questionnaire was administered to one 
hundred patients chosen at random from among those 
seen in the previous year at a regional respiratory referral 
centre which provides secondary and tertiary care. 
Patients were included if their FEV 

1 
was consistently less 

than 70% of predicted. 
Patients were initially asked to volunteer physical and 

emotional problems they experienced as a result of 
their lung disease. They were then asked specifically if 
the 123 items represented ways in which their lives 
were effected by their breathing problem. Patients rated 
the importance of each affirmatively answered item on 
a five point Likert scale (extremely important, quite 
important...not very important). 

The results of these interviews are presented in detail 
in another publication [23]. In summary, we found that 
the items chosen most frequently and rated most 
important by the subjects fell into four dimensions: 
shorlness of breath, fatigue, emotional function, and 
mastery, or a feeling of control over the disease. To 
increase reproducibility, we stipulated that each dimen­
sion should have at least four items. The fatigue, 
emotional function, and mastery dimensions were con­
structed by choosing the relevant items which obtained 
the highest product of frequency and importance on the 
Item Selection Questionnaire. For the emotional func­
tion dimension we added three questions concerning 
positive affect, including feeling relaxed and happy. 

For the dyspnoea dimension, we took a different 
approach. Reasoning that items associated with dys­
pnoea would vary widely depending on the patient's 
sex, range of activities, and level of disability, we 
individualized the questions. Patients were asked to list 
activities associated with shorlness of breath which 
they perform frequently and which are important in 
their daily lives. Twenty-three activities were offered 
as probes to aid recall. Patients were then asked to 
choose the five most important activities from among 
those listed. These items constitutes the dyspnoea di­
mension for that patient for the duration of the study. 

The next task was to decide how to present the 
items to the patients. One important issue in selecting 
response options for an evaluative instrument (one 
designed to measure change over time) is ensuring 
item responsiveness. Responsiveness was not crucial 
for the Item Selection Questionnaire, so a five point 
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Likert scale was considered adequate. However, if the 
CRQ is to be responsive, each item must be responsive. 
Although there are no data allowing a rational choice 
of the number of response options (and therefore the 
choice is somewhat arbitrary) we judged that a seven­
point Likert scale would allow patients to make dis­
tinctions as finely as they would wish. 

In the dyspnoea section of the questionnaire, patients 
are asked about how short of breath they have felt 
during various activities in the previous fortnight. The 
response options are as follows: 

1. Extremely short of breath 
2. Very short of breath 
3. Quite a bit short of breath 
4. Moderate shortness of breath 
5. Some shortness of breath 
6. A little shortness of breath 
7. Not at all short of breath. 

It may be noted that we could have used a Borg scale, 
which is a popular way of measuring dyspnoea, as a 
way of presenting response options. However, the Borg 
scale would not have been appropriate for other sorts 
of questions. For example, we ask patients about how 
much of the time they have felt frustrated or impatient. 
The response options in this case are as follows: 

1. All of the time 
2. Most of the time 
3. A good bit of the time 
4. Some of the time 
5. A little of the time 
6. Hardly any of the time 
7. None of the time. 

We felt that use of seven point Likert scales was the 
best way of standardizing response options across all 
questions. 

The CRQ which emerged from this process con­
tained twenty items which take a maximum of 30 min. 
and usually between I 0 and 25 m in to administer. To 
test the reproducibility of the CRQ, a single interviewer 
administered the CRQ to 25 patients with stable CAL 
six times at two week intervals. The coefficient of 
variation (the within-person standard deviation divided 
by the mean) was 6% for thedyspnoea dimension, 9% 
for both fatigue and emotional function, and 12% for 
mastery. These results compare favourably with most 
functional status and physiological measures [19]. 

To test the responsiveness of the instrument we 
conducted two separate studies. We began by admini­
stering the CRQ to thirteen patients with chronic lung 
disease whose respiratory physicians predicted improve­
ment with institution or modification of treatment. The 
CRQ was administered at the time of consultation and 
at a follow up visit 2-6 weeks later. Despite only small 
improvements in spirometry, scores on each of the 
four CRQ dimensions were subslantially improved. 

In the second responsiveness study we administered 
the CRQ to 28 patients with CAL entering our 

multidisciplinary in-patient respiratory rehabilitation 
programme. Questionnaire administration was repeated 
two weeks after discharge. Substantial improvement 
in scores occurred on all four dimensions. In this 
study, we found the CRQ more responsive to 
change in dyspnoea than either the OCD, the Rand 
dyspnoea questionnaire (a modified version of the 
British MRC dyspnoea questionnaire constructed by 
investigators at the Rand Corporation) [24]. or a 
general measure of health status, the Rand physical 
and emotional function questionnaires [25]. Respon­
siveness of the CRQ and the TDI were comparable. 

Finally, as part of the same study, we examined 
correlations between changes in CRQ and changes 
in other relevant measures, such as spirometry and 
the 6 min walk test. In general, moderate correlations 
were found, supporting the validity of the CRQ. 

We have used the CRQ in a controlled trial of 
inhaled salbutamol and oral theophylline CAL patients 
(reported in detail in another publication [7]). Patients 
underwent four treatment periods, each of two weeks 
duration, during which they received the following 
combinations:placebo-placebo, placebo-salbutamol, pla­
cebo-theophylline, and salbutamol-theophylline. Out­
comes included twice daily recordings of peak flow 
rates, spirometry, the distance patients could walk in 
6 min, and the CRQ. Clinically important and statisti­
cally significant differences between the four periods 
were noted on both physiological measures and on the 
CRQ. For the group as a whole, improvement with 
inhaled salbutamol and oral theophylline was compa­
rable, and additional benefit was gained from a combi­
nation of the two drugs. We were thus able to 
show that both inhaled salbutamol and oral theophyl­
line can improve not only airflow obstruction but also 
subjective health status in patients with CAL. 

Measuring other aspects of health status in CAL 

Patients with CAL have problems specific to their 
illness which are not included in the CRQ. These 
include cough and difficulty clearing their sputum. 
These items were not included in the CRQ because, 
examining the results of the Item Selection Question­
naire, they were not sufficiently frequent or important 
They are nevertheless important problems in a 
subgroup of patients with CAL. 

A number of well-established questionnaires (such 
as the American Thoracic Society Questionnaire) are 
available for determining if patients experience symp­
toms of cough and sputum production. However, these 
questionnaires are not designed for (and are thus not 
suitable for) measuring change over time in response 
to an intervention. There appear to be no validated 
or responsive measures of cough, sputum, or difficulty 
producing sputum, available. We therefore used an 
abbreviated version of our approach to construction 
of disease-specific measures to construct a question­
naire for a controlled trial of am broxol in patients 
wil.h chronic bronchitis [26] . Since there was no differ-
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ence in a wide variety of measures between patients 
receiving and not receiving the drug, no comments 
concerning the responsiveness of the questionnaire can 
be made. Whilst data regarding validity are also limited, 
the fact that all related measures showed similar results 
suggest that the questionnaire did measure patients' 
difficulty in expectorating sputum. 

Conclusions 

Valid and responsive instruments for measuring im­
portant aspects of health status in patients with CAL 
are available. All clinical trials of treatment in CAL 
patients should include measures of physical and 
emotional function. 
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RESUME: Un instrument pour )'appreciation de l'etat de sante 
dans le cadre d'essais cliniques, doit etre valable (mcsurer 
ce qu'il est suppose mesurer) et sensible (apte a detecter des 
modifications cliniquement importantes). L'approche de la 
mesure de l'etat de sante dans les essais cliniques comporte 
)'utilisation d'une batterie d'instruments, un instrument general 
qui indique le profil de sante du patient, un insttument qui 
met en evidence l'utilitc pour la sante, ou un instrumentqui 
se concentre sur les problemes associes a une maladie bien 
definie. Des instruments specifiques a la maladie ont ete 
utilises dans les essais cliniques pour des limitations 
chroniques du debit acrien. Le diagramme du cout en 
oxygene est simple et facile a utiliser, mais sa validite 
et sa sensibilite restent non prouvees. L'index transitionnel 
de dyspnee est valable et sensible, mais il est difficile a 
utiliser dans les essais dans lesquels des mesures multiples 
sont souhaitees. Le questionnaire pour affections respira­
toires chroniques a prouve sa validite et sa sensibilitc 
dans des essais cliniques chez des patient~ atteints de 
limitation chronique du debit aerien. Les mesures de l'etat 
de sante devraient etre incluses dans tous les essais 
cliniques se rapportant aux limitations chroniques du debit 
aerien. 


