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SUPPLEMENTARY NOTE S3, DESCRIPTION OF INTERVENTION  

This supplementary file is connected to  

Protocol for a multicentre randomised controlled trial to investigate the effect on asthma 

related quality of life from breathing retraining in patients with incomplete asthma control 

attending specialist care in Denmark     (BMJ Open 2019;. doi: bmjopen-2019-032984) 

Karen Hjerrild Andreasson et al.  

Item 1. Brief Name 

The BEAT DB (Breathing Exercises in Asthma Targeting Dysfunctional Breathing) –trial will use a 

version of breathing exercises with a composition a little different from breathing retraining former 

used in clinical trials. We will define our version in the following paragraphs and will use the 

shortened name BrEX (Breathing EXercises). 

Description of BrEX adheres to the Template for Intervention Description and Replication 

(TIDieR),[1]. 

Item 2. Why: Describe any rationale, theory, or goal of the elements essential to the 

intervention 

BrEX combines breathing pattern modification, relaxation, education, and physical activities,[2,3]. 

Previous studies showed these elements to be essential for persons with dysfunctional breathing and 

asthma,[3-5].  

The intervention is simple and requires no devices to perform but fits in daily living. The goal of the 

intervention is that the patient incorporates an ideal breathing pattern and this pattern becomes 

automated.  

The intervals between sessions (three respectively four weeks) are chosen to secure time for usage 

and challenges from daily life to arise, and thus opportunity to supervise the participant in how to 

handle these challenges.  

The aim for the education is to provide the theoretical knowledge about causes of dysfunctional 

breathing and thereby reassure the participant that the breathlessness and air hunger is not 

dangerous. The initial inhalation check is of great importance to make sure the participant can take 

his/her medication and in worst case prevent an asthma attack.  

The extreme disordered breathing patterns range from fast and shallow to slow and deep. The first 

e.g. rate 20-40, thoracic breathing also known as hyperventilation, and the latter e.g. rate 5-8, 

diaphragmatic and whole thorax breathing, large tidal volume close to total lung capacity resulting 

in high ventilation volume,[6,7]. However, both patterns result in increased minute volume. A 

patient with disordered breathing pattern may sigh often to compensate for over-inflated lung and 
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elevated tidal volume (e.g. end of tidal volume over FRC) to achieve FRC (relaxation pressure of 

lung plus chest wall equals the atmospheric pressure),[7,8]. Uncontrolled, non-phlegm coughing is 

often seen in patients with disordered breathing pattern. The participant will be trained to reduce 

sighing and/or coughing by a suppression technique[9]. 

 

Breathlessness can elevate feelings of anxiety thus increase peripheral muscle tone,[2,5,10]. 

Therefore, the respiratory auxiliary muscles (neck, upper chest, and shoulder) will often be 

activated. Relaxation will be used aiming for a lower muscle tone of neck, jaw, tongue and 

shoulders. These regions of the body are also chosen as relaxation here may influence muscle tone 

in the entire body (empirical experience). We will emphasize the feeling of gravity. The feeling of 

being supported from the surroundings as well as the ability to ‘let go’ are used as this can easily be 

translated into activities of daily living contrary to ‘hold-relax’-method (slowly repeated and few 

seconds lasting isometric muscle contractions followed by muscle relaxation in parts of the body).  

 

Item 3. What (materials) 

The usual care (UC)-group will not receive any material besides the initial written information 

given at recruitment.  

 
Only the BrEX-participants will receive a 16-paged booklet that explains the dysfunctional 

breathing entity and its symptoms. Further, the booklet defines the exercises in text supplied with 

pictures of positions and explanations of their intended effect. In the booklet the physiotherapist 

will specify which exercises and on what level the participant will have to do them at home. 

The BrEX–participants will be given a home exercise diary and information on how to report in it.

  

The physiotherapists who provide the BrEX-intervention will receive a 5-page manual, a schedule 

of the elements that incorporate the intervention including the anticipated progression, and a two-

paged journal for easy documentation during the sessions. 

The 5-paged BrEX manual, the Danish version of the participant booklet (A) and an English 

translation (B) will be available on request, when the trial data collection has finished. 

 

Item 4. What (procedures) 

Both the usual specialist care (UC)-group and the BrEX+UC-group will continue their scheduled 

and/or acute appointments and treatments (e.g. pharmacological) at the outpatient ward throughout 

the trial period. None respiratory physiotherapy, besides BrEX for the BrEX+UC-group is 

provided. 

The BrEX+UC-group will be given the additional BrEX: 
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Medical history 

Anamnestic information on the frequency, severity and situations of breathing pattern symptoms 

(primarily dyspnoea), habitual physical activity level (training habits) will be obtained, besides the 

personal ‘request of change in management’ (individual goal setting).  

The latter will be used to facilitate patient involvement and to enable the participant evaluation of 

implementation of intervention at the third session.  

 

Each session will initiate with a) a 12-items interview on experience of symptoms from breathing 

pattern during the last 7 days (Twelve items list, Supplementary file, S4; A criteria list elaborated 

with inspiration from Dysfunctional Breathing criterion list by C. Hagman, C. Janson, M. Emtner), 

and b) an 60 sec observation of the breathing pattern while resting using a non-validated assessment 

tool (table 2). 

 
Breathing exercises 

Breathing exercises will typically proceed from sitting position (introduction) then through 

positions of supine, side lying, beach-position (supine with hands under the head), sitting, leaning 

(in standing) the back to a wall, standing, and walking.  

Progression of the activities includes less support from surface, elevated point of gravity, and 

involvement/ inclusion of transfer or activity (stationary biking, walking faster, stair climbing). 

 

Breathing pattern modification and physical activity 

The participant will be instructed to do nasal inspiration, diaphragmatic breathing, in a rhythmic 

frequency of 12 cycles per minute with an intake of about 500 ml per breath,[8].  

The depth of breath is allowed to grow with more intense activity, but the participant will be guided 

to continue (or re-establish) this breathing pattern during his/her progression of activity level and/or 

complexity. 

The physiotherapists will facilitate by hands on thorax and epigastria, and guide diaphragmatic 

breathing verbally during the breathing modification.    

 

 

Breath-holding exercise 

The participant will be advised to challenge his/her tolerance of air hunger in a breath-holding 

exercise. The breath holding exercise is preceded by assessment of Breath-Holding Time (BHT) 

measured in seconds from the respiratory resting position, e.g. functional residual capacity (FRC), 
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when the participant closes the mouth and pinches his/her nose to obstruct the nasal pathway, until 

the breathlessness cannot be tolerated any longer,[11]. 

In the present trial, the breath-holding exercise contains cycles of breath-holds in a respiratory 

pattern of inspiration, expiration, and pause of one third of the BHT, repeated three times. 

 

Handling coughs, sighs, and yawns 

In case of uncontrolled coughing, frequent sighing or yawning the participant will be advised to do 

a three steps action; 1) close mount, pinch nose, and pause the breathing for 5-10 seconds, 

suppressing the need for breathing, 2) swallow powerfully, and 3) twenty slow nasal breaths. 

This is inspired from cough suppression technique,[9]. 

 
Relaxation 

Relaxation will be introduced in side lying or supine position to achieve the least required muscular 

activity.   

The participant will be instructed to lower muscle tone in neck, jaw, tongue, and shoulders, and to 

boost the feeling of gravity.  

The participant must avoid biting the teeth together and the tongue is supposed to lie wide and soft 

covering the teeth and gently touch the inside of the lip. If the jaw and tongue are tensed, the 

participant will be instructed to mobilize the jaw joints by opening his/her mouth maximally and to 

stick out his/her tongue as far as possible before returning to a relaxed position of jaw and tongue 

with closed lips. 

 

He/she will be asked to ‘let go’ to get full support from the surroundings (pillow, plint, chair, 

ground) to increase feeling of being carried.  

The physiotherapists will facilitate by compression downwards by hands on head, shoulder, and 

hip/knee during the relaxation. To facilitate the low tone in the tongue, the physiotherapist will do 

slow compression with the thump under jaw. 

 

Education 

Repetition of the theoretical background for dysfunctional breathing will be given to relate the 

observations done by the participant and the physiotherapist.  

 

In addition to the physical treatment, the patient will receive general (simplified) explanation about 

overbreathing and hyperventilation, the physiological and muscular response, and known triggers. 

Throughout the sessions, the elements and their intention are explained to the patient. 
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Home exercise, an additional activity 

Physiotherapist-sessions and home exercises will interact to support adherence. The patient is 

expected to continue doing home exercises 10 minutes twice daily throughout 12 weeks. 

Item 9. Tailoring/titration 

Adjustment of intervention 

At the beginning of second and third session, the participant will be asked about obstacles (e.g. 

other things/incidences that intervene), difficulties (e.g. problems in doing the program) and success 

(e.g. positive experience in implementing the program).  

The therapist will give feedback and discuss/evaluate how implementing of breathing modification 

can improve.  

 

Progression/Combinations  

Progression of the intervention will follow the concept, but is to be individualised by the 

physiotherapist for every participant related to  

 Pace of progression and combination, or if needed regression and simplicity. 

 Adjustment of the amount of surface (less vs. more)  

 Advancement in position. The participant has to manage rhythmic nasal diaphragmatic 

breathing in supine (or side lying) before activities in sitting can start, and likewise in sitting 

before standing and transferring activities can start. 

 Complexity of the activity.  

o Inclusion of breathing pattern modification during relaxation. This is considered 

advanced level, as many dysfunctional breathing patients have difficulties with the 

combination. 

o Inclusion of relaxation technique in breathing pattern modification during activity 

(see above). 

 

Item 5. Who provided – intervention provider 

Physiotherapists with at least 1 year of experience in respiratory physiotherapy, employed to treat 

pulmonary patients at the included hospitals, will provide the BrEX-intervention during their 

employed working hours. The departments will be reimbursed for their salary. 

Training and supportive activities will be given to the physiotherapists to standardize the BrEX 

education. 
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Before initiation of the trial: 

 A mandatory 10 hour-introduction to the intervention, covering description of the disease, 

the diagnostics, the typical patient, examples of typical and more extreme cases, and a 

supervised hands-on session. The chief investigator (physiotherapist) and two 

pulmonologists will give the theoretical introductive lectures. The practical lectures will be 

held by advanced physiotherapists, who have 2-4 years of clinical experience in treatment of 

breathing pattern modification in patients with asthma (chief investigator and two other 

physiotherapists).  

 Before treating the trial participants, the physiotherapists will treat two patients similar to 

the target-population. 

 The physiotherapists will be given a 5-paged manual. 

During the trial period: 

 Treatment support by meetings, phone, and/or e-mail throughout the trial period. Questions 

about treatment decisions will be discussed with the chief investigator.  

Item 6. How 

The BrEX-intervention will be given individually ‘face-to-face’ and supervised by the 

physiotherapist at three sessions to observe performance and ensure optimal breathing modification 

and progression/regression by adjusting the amount of surface (less vs. more) or the complexity of 

the activity. The daily additional home exercises (twice, each of 10 minutes) are supervised only at 

the sessions with the physiotherapist. 

Item 7. Where 

BrEX-intervention will be performed in the physiotherapy department at seven public hospitals, 

covering all regions of Demark. BrEX will be delivered in an undisturbed room, an undisturbed 

corridor, and an undisturbed staircase. 

Equipment used for the BrEX-intervention is an armchair, a couch, 2-3 pillows, a 500-gram bag of 

rice (or a book of about 500-gram), and an ergometer bicycle. 

Item 8. When and how much 

BrEX will be delivered during 12-week interventional period in 3 sessions of 60 minutes (equals 

week 1), 30 minutes, and 30 minutes in week 4, and 9. The allowed displacement of second and 

third session is +/- 7 days. 

The patient is expected to continue doing home exercises 10 minutes twice daily throughout 12 

weeks. 
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The breathing modification, home exercise program and relaxation will be included from the start 

although breathing modification combined with activity will be included later according to the 

individual participant status. 

Item 10. Modifications 

N/A. Modifications will be reported (if any). 

Item 11. How well - planned 

BrEX will be delivered independently at seven centers. All physiotherapists will adhere to a BrEX-

manual (intervention protocol).  

The physiotherapist will document attendance at sessions in the research database (EasyTrial, 

EasyTrial APS, Aalborg, Denmark). The participants of the BrEX-intervention will be informed to 

fill out a training diary. At session 2 and 3, the physiotherapists evaluate adherence to the home 

exercise program using range from 1-5 (1 no adherence, 5 completely adherent). 

Item 12. How well – actual 

N/A. This will be reported in the primary paper. 
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