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Chronic respiratory conditions and
quality of care

* Long term conditions - care of patients absorbs 70% of
hospital and primary care budgets in England alone.

 Domain 2 of NHS England- Enhancing quality of care for
people with long term conditions.

e Self-management and community based programmes-
Physiotherapist have great input

* National Service Frameworks (NSF)- Evidence-based
strategies for improving specific areas of care- They set
measurable goals within set time-frames



Adherence to community-based
exercise programmes

 Evidence from:

Stroke patients
Patients with diabetes
COPD patients etc.

* Adherence varies and has implications for
effectiveness of an intervention

* Monitoring- phone calls/ diary cards/visits/
activity monitors/ pedometers etc.



Inspiratory muscle training
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Inspiratory muscle training attenuates the human
respiratory muscle metaboreflex

Jonathan D. Witt!, Jordan A. Guenette', Jim L. Rupertl, Donald C. McKenzie''? and A. William Sheel

'School of Human Kinetics and ? Faculty of Medicine, The University of British Columbia, Vancouver, British Columbia, Canada

We hypothesized that inspiratory muscle training (IMT) would attenuate the sympathetically
mediated heart rate (HR) and mean arterial pressure (MAP) increases normally observed during
fatiguing inspiratory muscle work. An experimental group (Exp, n = 8) performed IMT 6 days
per week for 5 weeks at 50% of maximal inspiratory pressure (MIP), while a control group (Sham,
n—=8) performed IMT at 10% MIP. Pre- and post-training, subjects underwent a eucapnic
resistive breathing task (RBT) (breathing frequency = 15 breaths min™!, duty cycle =0.70)
while HR and MAP were continuously monitored. Following IMT, MIP increased significantly
(P < 0.05) in the Exp group (—125 £ 10 to —146 1 12 cmH,0; mean =+ s.E.M.) but not in the
Sham group (—141 & 11 to —148 £ 11 cmH,0). Prior to IMT, the RBT resulted in significant
increases in HR (Sham: 59 4 2 to 83 4 4 beats min—'; Exp: 62 + 3 to 83 4 4 beats min—!') and
MAP (Sham: 88 £ 2 to 106 &= 3 mmHg; Exp: 84 & 1 to 99 & 3 mmHg) in both groups relative
to rest. Following IMT, the Sham group observed similar HR and MAP responses to the RBT
while the Exp group failed to increase HR and MAP to the same extent as before (HR: 59 £ 3 to
74 + 2 beats min—'; MAP: 84 + 1 to 89 + 2 mmHg). This attenuated cardiovascular response
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PRO AND CON EDITORIALS

N. Ambrosino

I speak not to disprove what Brutus spoke,
But here T am to speak what 1 do know.
William Shakespeare. Julius Caesar.

Act 3, Scene 2, line 100-101.

management of chronic obstructive pulmonary disease

(COPD), since treatments other than smoking cessation
and long-term oxygen therapy are merely symptomatic [1].
The current recommendations in the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) guidelines are that
all stages of the disease may benefit from such programmes [1].
The most effective component of these programmes is
peripheral (preferably lower limbs) muscle exercise training,
whereas the role of mspiratory muscle training (IMT) of
patients with stable COPD remains controversial [2-5].

Pulmonary rehabilifation is a comerstone for the

The American Thoracic Society/European Respiratory Society
statement on pulmonary rehabilifation suggested that
“although the data are inconclusive, IMT could be considered
as adjunctive therapy in pulmonary rehabilitation, primarily in
patients with suspected or proven respiratory muscle weak-
ness” [4]. The Joint American College of Chest Physicians/

The case for inspiratory muscle training in COPD

basis for clinical approach [7, 8]. In other words, does our
medical practice have to be limited to EBM? For example,
certainly all readers of this journal use long-term bronchodi-
lators (alone and/or in combination) in the standard compre-
hensive treatment of stable COPD patients, an approach
suggested by all guidelines [1]. Are we sure that IMT is less
justified than such pharmacological therapy in these patients?
In the following paragraphs we will briefly parallel pathophy-
siological bases, physiological effects and clinical results of
these two therapeutic tools for patients with stable COPD,
trying to answer some key questions [3].

PATHOPHYSIOLOGICAL BASIS
Question

Does airway obstruction or inspiratory muscle weakness
contribute to exercise limitation in COPD?

Answer

1) There is evidence that in COPD patients airway obstruction
related static hyperinflation leads to further increases in
operational lung volumes (dynamic hyperinflation), resulting
in exertional dyspnoea [9]. Therefore, there is a pathophysio-
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The case against inspiratory muscle training in COPD

M.\, Polkey*, J. Moxham® and M. Green*

espite maximal medical therapy, many chronic

obstructive pulmonary disease (COPD) patients

remain breathless and this has led to persistent and
commendable efforts to reduce symptoms and improve
exercise performance using nonpharmacological approaches;
some of these, for example pulmonary rehabilitation (PR) [1],
comprising general exercise and fitness training, are of proven
benefit, while others remain controversial.

Inspiratory muscle training (IMT), being cheap and free of
side-effects, is intuitively attractive, since improving the
capacity of the inspiratory muscles should “make breathing
easier” and so improve exercise performance. Enthusiasts do
not allow the superficial attractiveness of this proposition to be
clouded by aspects of the data. These are that the diaphragm is
already working hard and well trained in emphysema, with a
shift towards fatigue resistant type I fibres [2], that at a single
fibre level it is energetically more efficient [3], that (allowing
for hyperinflation) it is not actually weak [4, 5] and that
diaphragm fatigue cannot be elicited in patients i vivo [6, 7],
even when patients are sufficiently ill to require mechanical
ventilation [8]. The question of whether the respiratory
wscles are weak in COPD seems particularly important in
context of IMT. In the current issue of the European

Inspiratory muscle training is usually considered to have its
origins in the now classic paper by LErTH and BRapiEY [11], in
which 12 normal subjects were randomised into three groups
of four to receive no treatment, or training for strength or for
endurance. The strength group increased their maximal
inspiratory pressure (Pmax) by an impressive 55% (more of
this below). In the present issue, GoSSELINK ef al. [9] conducted
an exhaustive review of the English and non-English language
literature in order to update their 2002 meta-analysis [12]. They
conclude that statistically significant and clinically relevant
improvements were observed for inspiratory muscle strength
and endurance, functional exercise capacity, and dyspnoea
and quality of life indices. However, this conclusion comes
with some health warnings.

First, although we accept that IMT can be associated with
structural changes in the inspiratory muscles [13], GOSSELINK
et al. [9] did not exclude from their meta-analysis studies with
other factors which might have biased the results. Of these the
most important is lack of a sham control, without which the
placebo effect might be particularly strong for measures of
dyspnoea and quality of life indices. Patient assessed outcomes
have been shown to improve following interventions withouta

>
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known_aetiological mechanism,_including osteopathy (even 1]
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Evaluation of the effectiveness of a home-based inspiratory muscle
training programme in patients with chronic obstructive pulmonary
disease using multiple inspiratory muscle tests

Dimitra Nikoletou'?, William D.-C. Man'?, Naveed Mustfa'**, Julie Moore’, Gerrard Rafferty', Robert L. Grant?,
Lorna Johnson', and John Moxham'

'Division of Asthma, Allergy and Lung Biology, King’s College London, London, UK, “Faculty of Health, Social Care and Education, Kingston and
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and “King's College Hospital NHS Trust, London, UK

Abstract Keywords

Purpose: To evaluate the effectiveness of a home-based inspiratory muscle training (IMT) COPD, home-based programme, inspiratory
programme using multiple inspiratory muscle tests. Method: Sixty-eight patients (37 M) with muscle training, randomised controlled
moderate to severe chronic obstructive pulmonary disease (COPD) (Mean [SD], FEV, 36.1 trial, respiratory muscles

[13.6]% pred.; FEV,/FVC 35.7 [11.2]%) were randomised into an experimental or control group



Differences in the literature

 Why is there a difference in results from
community-based studies in athletes versus
patients with COPD?

* Hypothesis: Athletes more likely to self-manage
and adhere to a home-based programme than
COPD patients or

* Differences in physiological adaptation to chronic
disease



Our study

* Mixed methods study
* Aims:

a) to explore adherence and other variable
differences between athletes and non-
athletes

b) to explore perceptions about the IMT
programme in the two groups.



Recruitment
20 BSc Physiotherapy

students J

Athletes

(SGUL Rowing team)
N=10

q Baseline Assessments

Non-Athletes

(no regular ex.)
N=10

4 week

Home-based

IMT programme

q Post-IMT Assessments

Athletes’ Focus
Group

N=4- Randomly
selected

Non-athletes’ Focus
Group

N=4- Randomly selected




The IMT home programme

4 weeks duration
Powerbreathe device

End Cap

Lower chamber

Load F Bl Load calibrated
adjustement Sy, Spring

Handle
grip

Training Intensity: 60%PImax and
increasing by 10% per week

If reached 100%PImax before week 4 then
increase number of breaths by 10

Twice daily, 30 breaths per session.



Our assessments:

* Primary Outcome: Adherence to the IMT
programme

e Used self-report Diary cards

e Defined as: High (if > 71% sessions completed)
Moderate (50%-70%)
Low (<50%)

* All student-participants were instructed to
complete the cards fully.




Our assessments:

 Meters rowed- 4 min all-out effort on a
rowing ergometer

* Rate of Perceived Exertion (RPE)




Respiratory muscle assessments

* Maximal Inspiratory and Expiratory pressures
(PImax and PEmax)

e Hand-held device

Participants had practice and | _ 4 _—
at least 10 breaths on 2\
each occasion v\ = &

Nikoletou D. et al. ‘Sniff nasal inspiratory pressure in patients with moderate to severe
COPD; Learning effect and short-term between-session repeatability’ Respiration 2014,
88:365-370



Qualitative assessment:

Interviews- 2 Focus groups

Topic guide

Recorded and transcribed verbatim
Thematic analysis

Themes discussed among research team




The Focus group topic guide

 What did you find easy about the IMT programme?
 What did you find difficult about the training?

* Is there anything that would make the training
programme easier to follow?

* Did you modify or adapt the programme in any way to
make it more user friendly for yourself?

* Did anything change in your daily exercise routine or
activities change during the 4 weeks?

* Any other general feedback?



Results

Pre Post Between-group
Between Change from baseline change
Non-athletes| Athletes
group Non-Athletes Athletes
Mean (SD) [ Mean (SD) |_.
Difference at Mean (SD) Mean (SD)
) Non- Athletes
baseline p value
Athletes
p value N=9 N=10 (95% ClI)
—r ] N TO—— P value P value
o —
Gender (M:F) 5:5 10:0 0.03*
< Age 29.9 (6.61) | 22.2(3.77) 0.05*
BMI 24.6 (1.9) | 23.43(1.4) 0.15
o the IMT Ho Programme
Adherence
. . 91.67
(%of sessions trained 51.15 (30.13) (11.65) 0.001*
out of possible 40) '
Duration of training \
(min each sessj 10.07 (7.6) M&)————~ 0.037*
aths took) e
/ Respirator cle functi
0.12
Plmax(cmH,0) | 79.0 (27.39) |114.4 (21.68)|  0.05* 89.4 (2416) [143.7(28.5) 0.06 0.04*
(-6.2 to -48.7)

>< max(cmH,0) |124.6 (18.77)| 157.9 (20.7) 0.01* 23 .5) [168.1(28.4 0.82 0.21
\ Exercise and : exertion

—— 888. 1100
Meters Rowed (m) |867.4 (103.5)|1183.6 (47.8)|  0.01* 0.01* 0.01* 0.25
(11048) (53.3)

\RPE 8.8(2.2) 12.0 (1.2) 0.01* 931.77) [11.59(1.33) 0.18 0.1 y

(-6.3 to 30.




Thematic analysis results

/ N\

’Unique to Athletes
- or Non-athletes




Thematic analysis results

Ease of
use but
wdious

D ——

i/l ‘

Motivation Common | Adaptation
due to ‘x of prescribed |

personal Themes . training
\goals '

y

—

Mid-way
progress
check/
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| am trying to get fit and lose
weight for my wedding. | really
felt this helped with my
motivation to do the training
every day.

| first started doing it while
doing other things at the
same time, then realised |
couldn’t do that.
| started using the nasal clips
in week three

What would have helped is more
information about what the

training actually does.

I’d heard that IMT can
improve your rowing
performance, so | did it
every day to see if it
made a difference.

| had a go at doing 30 in
a row first but this was
really difficult. | found
three lots of 10 worked
best.

Maybe at the week 2
stage...just more
information about the
benefits of what the
training was doing for
us



Unique Themes- Athletes

decided to do all my
days in a row. Then |
would notice | felt a

Disciplined little sore... but

with

training nothingdt(? IOU.'SE me off
..we workina4 oing i

weekly cycle
building up
(rowing) and then
have a rest week
then building up
again.

Relevance | Easy to fit
to athletic | into daily

\goals | vutine



Unique Themes- Non-athletes

More aware of
uncomfortable

Vensations

| found difficult to
find a suitable place
and time to do it

Non-

\\\;ifhletes

Difficulty
establishing
ex. routine

Pain/Breathlessness/
light-headedness
‘It wasn’t pleasant

and actually the first
bit made me gag

quite a lot’

o

Loss of

Qcivation



Implications for Exercise Prescription
in community programmes

* Participants were physiotherapy students

* Very short/intense programme- only 4 weeks
* Volunteered to help their fellow students

* Healthy- no evidence of Breathlessness

* |s knowledge about exercise benefits enough?

* Should we be assessing motivation before
prescribing exercise?

* How to use behavioural change principles in
community programmes.




Implications for Exercise Prescription
in community programmes

* Need for visual feedback- numbers etc

* Need for programme to be varied/ more
Interesting

* More regular monitoring or progress
* Information written and oral

* CDs?/ Apps?/ Information booklets?
* IMT device recent improvements
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for 30 minutes with controlled training loads using mechanical threshold loading (MTL) devices. Emm—— Sciatica



* Visual feedback

e ‘Count-down’ of
breaths

e But...would it increase/
guarantee adherence?
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“What fits your busy schedule better, exercising
one hour a day or being dead 24 hours a day?”



