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Some concepts in medicine (as perhaps 
with other aspects of life) are so appealing 
that their appeal endures in the absence of 
data. Inspiratory muscle training (IMT) in 
COPD is arguably one example.

In 1976, Leith and Bradley showed, in 
a study undertaken in a handful of healthy 
subjects,1 that IMT could improve maximum 
inspiratory mouth pressure (PImax). The 
rationale for IMT in patients with COPD 
was based on the observations that PImax was 
reduced in COPD2 and on the data which 
seemed to show that respiratory muscle 
fatigue limited exercise in COPD.3 IMT was 
welcomed by enthusiasts perhaps because 
it came against a paucity of effective treat-
ments for COPD, and early studies showed 
that, as with healthy volunteers, IMT could 
improve performance on tests of inspira-
tory muscle strength. As elegantly docu-
mented in a recent editorial,4 responsible 
opinion, including the American College of 
Chest Physicians,5 the American Thoracic 
Society and European Respiratory Society,6 
continued on the one hand to recommend 
that IMT be included in pulmonary rehabil-
itation programmes (PRPs) for patients with 
COPD while on the other hand requesting 
more studies.

This story, which played over decades, in 
fact defied data at each stage. First, it was 
by no means certain that IMT improved 
inspiratory muscle strength; even Leith 
and Bradley’s original work1 showed that 
the type of training undertaken determined 
which test results improved (ie, admitting 
an alternative hypothesis that the IMT 
served to improve test performance rather 
than true contractility). Subsequently, 
it was shown that IMT, despite improving 
performance on voluntary tests, did not 
increase diaphragm strength judged by 
phrenic nerve stimulation,7 while others 
showed in healthy subjects that IMT did 
not improve exercise performance.8

Second, in terms of the ‘unmet need’, the 
reduction in inspiratory muscle strength, 
which had been detected at the mouth 
and which IMT purported to treat, was 

demonstrated to be due to hyperinflation 
rather than weakness as early as 1991 by 
Similowski and coworkers,9 a finding later 
confirmed using the technique of magnetic 
stimulation of the phrenic nerves.10 Simi-
larly, the finding of diaphragm fatigue, which 
had been inferred from electromyographic 
observations, proved not to be present 
when the force generated by the diaphragm 
was evaluated in patients with COPD after 
hyperventilation11 or exercise12 or even in 
patients on intensive care unit who failed 
a weaning trial.13 Such observations could 
indeed have been anticipated from the phys-
iological knowledge that shortened muscle 
(as is the case for the diaphragm in hyper-
inflation) is fatigue resistant14 and subse-
quent studies15 demonstrating alterations 
in diaphragm fibre content towards type I 
(fatigue resistant) fibres.

Three multicentre studies performed 
broadly simultaneously in recent years have 
now produced data, which taken together 
exclude a role for IMT (except within the 
research arena) in patients with COPD. Two 
were published earlier this year. In the larger 
Schultz and colleagues16 randomised 611 
patients to receive intensive or sham IMT in 
the context of a 3-week inpatient rehabilita-
tion programme. In the other Beaumont and 
colleagues17 randomised 150 more severe 
patients to receive single blind IMT (or 
not) as part of a 4-week trial of rehabilita-
tion. Charususin18 randomised 219 patients 
with both COPD and evidence of inspiratory 
muscle weakness (defined as a PImax <60 
cmH2O or 50% of predicted) to receive 
real or sham IMT as part of a PRP bringing 
to combined total of patients randomised 
to almost 1000. These studies conclusively 
show that IMT added to PRP does not result 
in improved exercise performance judged 
by 6 min walk distance (6MWD), even 
though all three were able to increase PImax. 
Conversely, it is well established that a PRP 
in isolation can increase 6MWD.19 Even 
confronted by these ‘negative’ studies, some 
authors find it difficult to discard the concept 
entirely and use in-depth analysis to try to 
obtain positive results. Thus, Schultz and 
colleagues note an improvement in 6MWD 
in women, but only by undertaking a post 
hoc per-protocol (as opposed to intention to 
treat) analysis—and even so the difference 
(13 m) did not exceed the minimal clini-
cally important difference.20 Similarly, in the 

study reported here, Charususin18 observes 
‘Both cycling and treadmill training intensi-
ties during GET (general exercise training) 
sessions were slightly higher in the interven-
tion group without reaching statistical signif-
icance (p=0.212 and p=0.657 for cycling 
and treadmill walking, respectively)’; this 
statement overlooks the purpose of statistics, 
which is to determine whether two numer-
ically different numbers are actually more 
different than may have occurred by chance.

We suspect the popularity of IMT in 
COPD reflects an intrinsic human desire for 
a positive result and in this way leads to an 
alignment of beliefs of both the healthcare 
professional and patient; a similar align-
ment of beliefs underlies other popular 
beliefs, for example, homeopathy, and may 
be sufficient that such treatments are reim-
bursed by some governments without any 
scientific evidence of effectiveness. In our 
internet-centred (self-)medicine times, the 
patient’s management results from input 
from more sources than may have been the 
case historically. Among these are patients’ 
education, values and preferences, media 
pressures, third payer’s convenience, legal 
fears and last (but hopefully not least…) 
clinical decision and competence by clini-
cians. Clinicians should tailor21 the best 
care for their individual patient on the basis 
of their experience, and according to the 
present scientific evidence it is here that, 
taken together, the three recent papers16–18 
may be helpful in at least closing one chapter 
in the treatment of COPD and releasing the 
efforts of the patients and their carers for 
therapies of proven benefit.

It is of course important to recognise 
that a lack of benefit resulting from IMT in 
COPD does not preclude benefit in other 
scenarios. Indeed, as noted earlier, there are 
specific reasons why one would not expect 
IMT to be beneficial in COPD, not least 
hyperinflation. There are conditions that 
might benefit from short IMT programmes, 
such as, for example, patients with ventila-
tor-induced diaphragm dysfunction in the 
recovery phase, but the lesson from COPD 
is that this needs to be evaluated with 
rigorous prospective randomised controlled 
trials using outcomes that are meaningful 
to the patient rather than simply measuring 
inspiratory muscle strength alone. Simi-
larly, one could imagine that training of 
the expiratory muscles (EMT) could be of 
value in conditions where sputum reten-
tion or chest infections are a problem and 
where there are no biological features, 
such as flow limitation, likely to preclude 
effective training. In that context, we note 
that classical training modalities train both 
the muscle and the circuits in the brain 
which control them. IMT (or EMT) might 
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therefore be of particular value in central 
neurological disease, which results in dimin-
ished lung volumes, such as stroke,22 where 
there is potential for plasticity.
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