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ABSTRACT:  Breathlessness is an extremely common symptom.  Its genesis is
incompletely understood but is known to be largely determined by many of the
mechanical factors associated with the act of breathing.  As with all subjective sen-
sations various other factors including volition, behavioural style and other corti-
cal and subcortical factors play a part in its genesis.

The relief of breathlessness is primarily directed at the underlying disorder.  In
those conditions and situations where specific therapy has little to offer or little
impact it is reasonable to consider ways of reducing the perception of breathless-
ness by pharmacological means.  However, to date there is no convincing evidence
that use of drugs in the pursuit of the relief of breathlessness has any specific effect
in modifying the perception of this often distressing symptom.  Any reduction in
breathlessness achieved in this way can be adequately explained in terms of a reduc-
tion in ventilation and other indices of respiratory mechanics.
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Breathlessness is the commonest reason for medical
consultation in patients with lung disease, and yet it
remains difficult to define and its pathogenesis is not
fully understood.  It is even difficult for some patients
to describe the sensations which comprise breathlessness,
although it is a symptom which is experienced normal-
ly during everyday activities.

A definition which has been proposed suggests that
breathlessness arises when there is a recognition by the
subject of an inappropriate relationship between respira-
tory work and total body work [1].  This definition rein-
forces the subjective nature of breathlessness but says
nothing about its mechanism, and infers that past expe-
rience is drawn upon to decide on the appropriateness
or otherwise of the work relationships.  Past experience
would allow recognition of "normal" breathlessness asso-
ciated with a range of physical activities (it's normal to
feel a certain degree of breathlessness after a 100 m
sprint) and also "abnormal" breathlessness (it's not nor-
mal to feel the same amount of breathlessness following
a gentle walk).  Clearly, factors other than those mechan-
ical are involved in the generation of breathlessness.
These include behavioural style, volition and other cor-
tical and subcortical elements. These aspects are also
addressed in this review.

Since respiratory work is an important determinant of
breathlessness and can be objectively assessed, it is tempt-
ing to assume that a complete analysis of breathlessness
can be achieved by its measurement.  Respiratory work,

which is mainly ventilatory work, results when a certain
ventilatory drive works against a ventilatory load.  The
components of ventilatory load are elastic (stretching
load) and resistive (airflow), one or both of which are
increased in many respiratory diseases.  Increases in elas-
tic load are a feature of the various conditions associat-
ed with diffuse interstitial lung disease.  Asthma, obstructive
bronchitis and emphysema are common examples of con-
ditions associated with increased resistive ventilatory
load.  The relationship between the drive and load to
breathing is balanced to achieve adequate ventilation.
An increase in load will normally result in an increase
in drive to maintain ventilation and gas exchange.  Drive
increases may also occur in the presence of a normal
ventilatory load, in circumstances where there is a demand
for higher ventilation due to exercise or oxygen deficient
environments.  Thus, ventilation can be maintained over
a wide range of demands.  Increases in respiratory work
can be considered as being due to increased ventilatory
load, increased ventilatory drive, or a combination of
both factors.  In all instances, breathlessness could be
anticipated.

Quantification of breathlessness

Although the presence or absence of breathlessness
might be inferred from a physical examination or the
measurement of lung function, it remains a symptom and,
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as such, its quantification requires an opinion from the
individual, which will be based on the perception of the
load and drive and modified by past experience.  Attempts
to introduce some objectivity have resulted in various
scoring techniques in which a subject is asked to quan-
tify breathlessness.  Various scales have been developed.
Thus, breathlessness may be graded (I–IV) according to
the amount of exertion required to induce it [2], or by
the use of linear analogue self-assessment or Borg scales
[3–5]. 

Breathlessness may be generated by the underlying
lung condition and its fluctuations.  The latter may be
spontaneous or, in the case of asthma, induced artifi-
cially.  In these instances, it is intrinsic load that is being
assessed and the situation would seem to be more real-
istic than imposing various impedances to breathing using
external circuits.  Whilst there is some evidence that
spontaneous and laboratory-induced asthmatic episodes
are similar [6], it is still not clear that studies with extrin-
sic load variations are completely applicable to the breath-
less patient. This is because the use of external loading
circuits requires the subject to assess the magnitude or
size of the added resistance or elastance and, in doing
so, generate an index of respiratory sensation.  The lat-
ter does not necessarily equate with the symptom of
breathlessness but does provide useful information which
may be extrapolated to the clinical arena. 

In this way, with an index of respiratory sensation and
accurate knowledge of the applied load provided by these
studies, the relationship between sensation and stimulus
(load) has been explored in normal subjects and patients
with lung disease and found to follow a power function,
as suggested by STEVENS [7] for other sensory modali-
ties.

Lung disease

There are two aspects of breathlessness perception of
direct clinical relevance.  Firstly, do patients exhibit
impairment of perception of background loads (i.e. impair-
ment of detection and magnitude estimation); in other
words, are they less breathless than might be expected
for the degree of severity of their lung disease?  Secondly,
do they have impaired ability to detect acute changes in
mechanical load (discrimination impairment), such as
acute increases in airflow obstruction?

Impairment of perception and temporal adaptation

In experiments in which both of these aspects were
combined, patients with asthma were asked to confirm
that they were initially symptom free, and to assess their
status following the induction of asthma using metha-
choline aerosol [8].  Spirometric data showed that 15%
of subjects were unable to sense the presence of marked
airway obstruction present either initially or following
an episode of induced (methacholine) airflow obstruc-
tion.  This study confirmed a well-recognized clinical
impression that some patients tolerate severe respiratory

loads with little or no complaint of breathlessness.  It
was not possible, however, to determine if this tolerance
was an inherent individual characteristic or an acquired
property in the face of chronic load increase, i.e. tem-
poral adaptation. 

In a similar study [5] of asthmatic patients undergo-
ing histamine provocation, it was found that those patients
with a resting forced expiratory volume in one second
(FEV1) of less than 80% predicted experienced similar
degrees of breathlessness to those patients with normal
resting FEV1, but for all degrees of breathlessness were
significantly more obstructed.  This downgrading of the
sensory experience is consistent with the phenomenon
of temporal adaptation.  It is not known what factors
might lead to this readjustment, nor how rapidly it can
occur.  Logic would suggest that such a downgrading
would take some significant length of time.  However,
it is apparent that some changes occur quite quickly, as
at least some reduction in respiratory sensation has been
shown to take place within a few minutes [9, 10].  In
fact, in the latter study [10], the authors indicated that
the diminution of respiratory sensation in the presence
of a persistent background load probably follows an expo-
nential decay.  Whether the perceptive threshold can be
readjusted back towards normal (recovery function) by
inducing chronic improvement in respiratory load, and
if so how quickly it occurs, is an important but as yet
unanswered question.

Threshold of perception

The concept of a perceptive threshold has been explored
by trying to determine by how much lung function had
to deteriorate before subjects first noticed breathlessness,
and by noting whether the ratio of change in lung func-
tion to threshold varied with a changing initial value [11,
12].  Using lung volume (i.e. the degree of hyperinfla-
tion) and airway resistance changes as markers of lung
dysfunction in acute asthma, it was demonstrated that a
change of about 25% was necessary before any change
in symptoms was noticed [11].  This would suggest that
the Weber fraction (i.e. the percentage increase in load
required to produce a just noticeable difference in sen-
sation) was of the order of 0.25. This value is similar to
the results of BURKI and co-workers [13], who found a
mean Weber fraction of 0.36 for asthmatic patients, which
increased to 0.48 after aerosol bronchodilator (difference
not significant).  BURKI [14] later showed similar results
in patients with restrictive lung disease, with Weber frac-
tions both for resistive and elastic loads of 0.25 and 0.21,
respectively. 

In all these studies, although considerable variation
between individuals was observed, there was no signifi-
cant difference in the Weber fraction between the patients
and the normal controls.  These studies suggest that both
normal subjects and patients with lung disease perceive
changes in their respiratory status in the same way.
However, in keeping with Weber's Law, in patients with
abnormal mechanics larger changes in background load
are required before changes in sensation occur. 



Interestingly, STUBBING et al. [15] have shown in nor-
mal subjects that the Weber fraction is constant over a
wide range of background resistances but rises when the
background resistance is low.  This result might explain
the increase in Weber fraction to 0.48 in asthmatic patients
after the administration of bronchodilator in the earlier
report of BURKI and co-workers [13].  RUBINFELD and PAIN

[11], in their studies, also noted that greater initial chron-
ic background load abnormalities required larger changes
in pulmonary mechanics before detection occurred as
expected from Weber's Law.  However, if the change in
background load was recent, such as that induced by
methacholine, then a smaller percentage change to thresh-
old was needed. 

Whilst not completely explained by Weber's Law, such
as had been suggested from studies in normal subjects
[16], the results of their studies would be consistent with
the concept of a threshold of perception which behaved
as in figure 1.  This figure shows that, in the presence
of deteriorating baseline lung function the below thre-
shold area (A) becomes smaller (i.e. less change from
baseline to produce symptoms) but with continuing dete-
rioration in baseline value, the threshold becomes "read-
justed", so that in the new situation (B) significant disability
can be tolerated without symptoms.

Assessment of magnitude of respiratory loading

The question of assessment of the extent of deteriora-
tion (magnitude assessment) of respiratory sensation can
only be conveniently studied by using external loading
experiments of the type introduced by CAMPBELL and co-
workers [17, 18], in the early 1960s, and subsequently
used extensively by other workers.  Combining open
magnitude scaling techniques with resistive or elastic
load circuitry, the relationship between load and senso-
ry score (respiratory sensation) has been examined both
in normal subjects and in patients with a variety of res-
piratory disorders.  

KILLIAN and co-workers [19] have used these methods
in studies designed to determine the important factors
associated with the genesis of respiratory sensation.  They
found that the perceived magnitude of resistive loads was
directly related to the peak airway pressure during inspi-
ration, and only indirectly to the actual resistance added.

Similar studies with elastic loads [19] indicated that the
respiratory sensation experienced was also directly relat-
ed to the peak airway pressure during inspiration, and
only indirectly to the actual elastic load itself. 

In subsequent experiments, these and other workers
showed that breathing frequency and inspiratory dura-
tion [20], the presence or absence of respiratory muscle
weakness [21] or fatigue [22] ventilatory drive [23] and
length tension relationships [24] were also variables which
affect respiratory sensation.  The findings of these experi-
ments are significant because they indicate that respira-
tory sensation and thus by extrapolation breathlessness
is determined by many factors associated with the act of
breathing.  Other less tangible and much less easily mea-
sured factors have also been implicated in the genesis of
respiratory sensation. 

Clinicians have for many years recognized that breath-
lessness is a highly variable symptom.  It is often dis-
tressing, but at other times seemingly of little concern
to the patient, despite similar degrees of pulmonary dis-
ease or mechanical impairment of the respiratory appa-
ratus.  This disparity underscores the argument that
mechanical factors alone do not provide a complete expla-
nation for the genesis of breathlessness.  Furthermore,
increases in minute ventilation alone can be interpreted
quite differently from a perceptive point of view by dif-
ferent subjects. 

Experiments under conditions of respiratory muscle
weakness or fatigue have indicated that breathlessness is
not merely the perception of ventilatory drive or other
mechanical aspects of ventilation.  In their well-known
experiments in the late 1960s, CAMPBELL and co-work-
ers [25, 26] found that prolonged breathholding under
conditions of total muscular paralysis did not result in
any respiratory distress.  These findings were at variance
with earlier experimental findings of distress and smoth-
ering feelings in a normal volunteer [27], and paralysed
ventilated patients [28].  KILLIAN and co-workers [29]
have shown that both breathlessness and the sense of
effort generated by the respiratory muscles increases not
only as the mechanical load increases but also as the
lung volume at which it is measured increases.  They
concluded that "breathlessness and effort are identical
and mediated by the same mechanism". 

Further work in which the relationship between breath-
lessness and respiratory effort has been examined has
suggested that the sense of effort at any given ventila-
tion is less when the stimulus for ventilation is mediat-
ed via reflex brainstem activity, compared with voluntary
signals to the respiratory muscles [30].  The authors con-
cluded that breathlessness and effort were not the same,
and that effort was likely to be one of many factors that
contributes to the sensation of breathlessness.  These con-
clusions have been supported by the results of other
experiments, where the sensation of dyspnoea was exam-
ined under conditions of complete muscular paralysis
[31–33].  In these experiments, central chemoreceptor
stimulation was found to lead to respiratory discomfort
in the absence of any respiratory muscle contraction.
Thus, it appears that under some conditions, such as mus-
cle weakness or fatigue, the sense of effort may be the
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Fig. 1.  –  Theoretical changes in threshold of perception with increas-
ing respiratory mechanical impairment. A: initial threshold; B: read-
justed threshold.



predominant factor, playing a lesser role under other con-
ditions.  At the cortical level, differences in behaviour-
al style have also been shown to play a role in respiratory
sensation [34–39] (see below).  It is, therefore, of great
importance that the knowledge of the variety of factors
known to affect respiratory sensation be carefully con-
sidered and applied when these types of studies in the
everyday setting are contemplated, or when clinical stud-
ies of breathlessness are being analysed.

Later work in respiratory sensation has applied these
techniques and findings to the study of the way in which
patients with respiratory disease assess the size of added
loads to breathing.  In 1981, GOTTFRIED and co-workers
[40] employed magnitude estimation techniques and found
that the perception of added resistive loads to breathing
was impaired in patients with chronic airflow obstruc-
tion, whereas normal and asthmatic subjects were simi-
lar. 

In subsequent studies, in which better control over the
parameters of breathing and subject age was exercised,
similar conclusions were reached in some [41, 42] but
not in all [43, 44].  In the latter studies, with more strin-
gent control of confounding variables, no difference
between normal subjects and patients with chronic air-
flow obstruction was found.  WARD and STUBBING [44]
also showed that there was no difference in sensory per-
ception between patients with interstitial lung disease and
normal subjects.  Thus, these studies failed to demon-
strate that patients with chronic lung disease have any
impairment of sensory load perception once the thresh-
old for perception had been achieved.  However, in con-
trast to the previously reported detection and discrimination
experiments, where just noticeable differences and Weber
fractions were relatively constant, the slopes (exponents)
of the relationship between the perceived magnitude of
the added load and the physical stimulus itself were wide-
ly variable.  The reason for this is not apparent, but may
be due to differences in methodology and technique.
Respiratory drive or other aspects of ventilatory control
differences may also be responsible, since the study popu-
lations may not have been as homogeneous as the inves-
tigators would have wished. 

It has also been shown [45] that those patients with
airflow limitation whose sensory exponent for added
resistive loads fell within the normal range demonstrat-
ed a good correlation between respiratory drive and their
background mechanical load, whereas those patients with
sensory exponents falling outside the confidence limits
did not.  The results of this study were interpreted as
showing that respiratory drive adjustments to ventilato-
ry loads are, at least in part, dependent on correct sen-
sory perception.  All these studies have provided much
useful information about the genesis of respiratory sen-
sation and the way in which both normal subjects and
patients with chronic lung disease perceive the sensation
of breathlessness. 

Recently, the concept of sensory nerve ending stimu-
lation within the airways independent of mechanical
mechanisms as the stimulus responsible for the sensa-
tion of breathlessness has been reconsidered and dis-
cussed [46].  However, as a sole explanation for the

sensation of breathlessness, this is considered very unlike-
ly, particularly as previous workers have shown that upper
and lower airway anaesthesia had no effect on the abil-
ity of normal subjects to detect added inspiratory resis-
tive and elastic loads [47, 48].

Clinical implications

Many important decisions relating to management
depend on the awareness by the patient with lung dis-
ease of his current respiratory status.  An asymptomatic
patient is unlikely to seek medical attention.  Failure to
appreciate a deteriorating situation will result in under-
treatment of what may become a crisis, and patient com-
pliance with regular medication is difficult if symptoms
are absent.  

It is, therefore, important to attempt to assess the per-
ception of breathlessness in patients with chronic lung
disease as part of the therapeutic strategy.  In this regard,
it has to be determined whether psychophysical tech-
niques offer any advantage over the traditional grading
scales for breathlessness.  MAHLER and co-workers [49]
have argued that scales such as the MRC scale, oxygen
cost diagram and dyspnoea indices are more appropriate
for assessing the disruption of lifestyle than studies using
the exponent of Steven's power function.  They found a
good relationship between clinical dyspnoea ratings and
simple pulmonary function abnormalities, but no corre-
lation between psychophysical testing and functional
impairment both in patients with chronic airflow obstruc-
tion [49] and interstitial lung disease [50].  

In contrast, O'DONNELL and WEBB [51] examined the
relationship between simple dyspnoea indices and lung
function impairment in 37 patients with stable severe air-
flow obstruction.  They found no differences in indices
of airflow between groups with severe and moderate
breathlessness, but noted that gas transfer was more
impaired in the more severely breathless group and that
ventilatory responses to exercise were excessive.  These
results reinforce the importance of ventilatory work in
the genesis of breathlessness.

These findings are not really surprising.  Dyspnoea
indices and gradings are an attempt to put a numerical
value on the degree of breathlessness by relating this to
the reduction in physical activity, whereas psychophys-
ical data are related more to the sensory experience and
sensitivity to load changes.   The latter tests have little
to offer in the overall clinical assessment, except in the
recognition of that subgroup of patients who have impaired
perception. 

Since formal psychophysical assessment is tedious, it
is fortunate that impaired perception can be recognized
by simple clinical means.  The dysjunction between a
simple objective test and a subjective score, particular-
ly if observed on several occasions, is the hallmark of
impaired perception, and will readily distinguish between
patients who can accurately follow changes in their con-
dition and those that cannot.  Figure 2 shows the results
of such a study in two patients with asthma.  There is a
good correlation between symptoms of breathlessness
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and airflow obstruction in one subject (a) but not in the
other (b). The latter patient, once identified, can be more
aggressively treated and monitored.

The use of drugs to alter the perception of breathlessness

The improvement in knowledge concerning the gene-
sis of and the perception of breathlessness has had little
impact on therapy.  Treatment of breathlessness is most
effective when the primary cause can be identified and
modified, but in those conditions in which treatment cur-
rently has little to offer, it is logical to explore the fea-
sibility of modifying the perception of breathlessness in
order to relieve distress.  Many drugs, such as hydro-
codeine [52–55], morphine [56–59], diazepam [60–63]
and promethazine [62, 63], have been tested for their
ability to relieve intractable breathlessness, with incon-
clusive results.  Relief when obtained can, in most cases,
be adequately explained by a reduction in respiratory
work without the need to postulate any alteration in the
perceptive mechanism or ability.

Opiates have long been popular therapy for the alle-
viation of breathlessness in patients with respiratory dis-
ease.  They have, however, not achieved widespread
usage, largely because of their potential side-effects, such
as respiratory depression and addiction.  Morphine has
been used to reduce distressful symptoms, including
breathlessness, in palliative care but its use in the long-
term management of patients with chronic lung disease
is more controversial.  In a recent study, YOUNG et al.
[56] examined the effect of low dose inhaled morphine
on exercise endurance in patients with chronic lung dis-
ease, and found that morphine increased exercise endur-
ance.  As this result could be misinterpreted as showing
that inhaled morphine relieves breathlessness even though
breathlessness per se was not measured, the study was
subsequently repeated by LEUNG et al. [57], who assessed
breathlessness using a modified Borg scale in a similar
group of patients.  They found no difference in the breath-

lessness experienced during exercise, nor in exercise
endurance, between the morphine and placebo treated
arms of the study.  In both studies, similar doses of mor-
phine were used being of the order of 1–2 mg of mor-
phine inhaled. 

It is possible that these negative findings were dose-
related and that a more satisfactory result could be achieved
by the use of larger doses. Using oral morphine (0.8
mg·kg-1) in patients with severe chronic airflow obstruc-
tion,  LIGHT et al. [58] have shown that exercise endurance
was increased and breathlessness, assessed using a modi-
fied Borg scale, significantly decreased following oral
morphine treatment.  The reduction in breathlessness in
this study was achieved at the expense of an increase in
arterial carbon dioxide tension, a reduction in ventilato-
ry drive (P0.1), and was thought by the authors to be due
to a combination of lowered ventilatory requirements for
a given workload and also to altered perception.  However,
in a subsequent study [59], where arterial blood gases
remained stable, breathlessness and exercise tolerance
were unchanged following the administration of diamor-
phine.  This result suggests that the reduction in breath-
lessness in the study by LIGHT et al. [58] is likely to be
solely due to changes in ventilatory drive and not specif-
ically to a modification in the perceptive process. 

Other opiates have also been studied.  Dihydrocodeine,
administered orally prior to exercise, has been shown to
relieve dyspnoea by 20% [52] (assessed using a visual
analogue scale) in patients with chronic airflow obstruc-
tion.  Minute ventilation and oxygen consumption were
reduced in this study, despite an increase in exercise
capacity.  Similar findings have also been reported fol-
lowing the long-term administration of dihydrocodeine
[53, 54].  Endogenous opiates may also play a part in
the perception and/or modification of breathlessness, and
this concept is supported in general terms by the obser-
vation that naloxone restored blunted ventilatory respons-
es in patients with chronic airflow obstruction [64].

Other drugs, in particular the benzodiazepines, have
been studied for their effect on the relief of breathless-
ness.  Enthusiasm for the therapeutic use of diazepam
was engendered by the initial report of MITCHELL-HEGGS

et al. [61], who reported a "striking" reduction in breath-
lessness (subjectively assessed) in four male patients with
the "pink puffer syndrome" when treated with this drug.
This finding has not been sustained in other studies [62,
63].  This syndrome (severe airflow obstruction, rela-
tively preserved gas exchange and severe breathlessness)
probably merges with those subjects considered to have
disproportionate breathlessness by BURNS and HOWELL

[60].  In the latter group, when contrasted with subjects
with appropriate breathlessness, there appeared to be
increased stress, anxiety and hyperventilation.  It is prob-
able, therefore, that the action of diazepam in relieving
breathlessness in a specific subgroup is related to its anx-
iolytic properties, although it also causes respiratory
depression (decreased ventilatory drive) as shown by
reductions in carbon dioxide sensitivity.  Its use in the
long-term management of intractable breathlessness in
severe chronic lung disease is not recommended.  Pro-
methazine was also studied by WOODCOCK et al. [62]
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and found to reduce breathlessness without altering lung
function, results which were not supported in a subse-
quent study [63].  Other anxiolytics and the prostanoid
indomethacin have been studied with variable results
(chlorpromazine [66], alprazolam [67], and indomethacin
[68, 69]).

The modification of the perception of breathlessness
by pharmacological means in the pursuit of relieving
symptoms has received much attention.  At the present
time, the results of these studies have not yielded any
specific answers, or provided any clear direction with
respect to the specific suppression of breathlessness at a
central level.  Those studies which conclude that breath-
lessness can be reduced by pharmacological means need
to be considered with great care, because in almost all
cases the reduction in breathlessness can be explained in
terms of decreased respiratory work secondary to a reduc-
tion in ventilatory drive and/or other aspects of the mech-
anical or chemical control of breathing.  Furthermore, a
marked placebo effect has been demonstrated in some
patients with airflow obstruction [70].  These findings,
in addition to the significant incidence of potentially seri-
ous side-effects, imply that the routine prescription of
drugs in pursuit of the relief of breathlessness cannot, at
present, be recommended.

Psychological interventions in the modification of breath-
lessness

Psychological factors may modify symptoms [62].
Previous experience has been shown to modify breath-
lessness in normal subjects [36, 37] and breathlessness
may be increased by anxiety or depression [35].  In some
situations, these symptoms can be improved by simple
explanation of the underlying respiratory problem or dis-
ease process.  Behavioural style has been reported to
affect the way in which an individual recognizes added
resistive loads [36, 39], and for this reason it is possible
that in some situations psychological techniques, such as
relaxation therapy, behaviour modification, meditation
and hypnosis, may be helpful.

Conclusions

Breathlessness is a symptom which primarily requires
analysis as a marker of increased ventilatory load or
drive.  Its perception is commonly impaired in patients
with respiratory disease, but it is not clear whether this
impairment is purely an expression of temporal adapta-
tion or whether other aspects of the sensory process, such
as the pattern of breathing, or the variation of detection
found among normal subjects, carry over and play a part.
Furthermore it is important to realize that nonmechani-
cal factors, such as the sense of respiratory effort, voli-
tional input and the behavioural style, are all implicated
in the genesis of this common symptom.

Studies using psychophysical techniques may allow a
better understanding of the nature of breathlessness as a
sensation and expand the interrelationship between fac-

tors producing and modifying it.   Clinical scales are
more useful in the assessment of breathlessness for prac-
tical everyday purposes and are easy and simple to apply.

The treatment of breathlessness is primarily aimed at
the underlying disorder.  In those conditions and situa-
tions where specific therapy is not possible or has little
to offer, it is reasonable to consider ways of reducing
the perception of breathlessness by pharmacological
means.  There is no convincing evidence that any of the
drugs used in this endeavour have any specific effect in
modifying the perception of breathlessness.  Any reduc-
tion of breathlessness achieved can be quite adequately
explained in terms of a reduction in ventilation and res-
piratory work.
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