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Remote video Directly Observed Therapy  (vDOT) with feedback) – is NOT NEW

vDOT: audiovideo App on Smartphone – videos submitted      
e.g. twice daily to a secure repository. 

Video -Time/Date stamped

Conditions – where non-adherence has 
potentially serious consequences

TB
HIV
Iron therapy

Especially for developing nations

Reviewed each morning by nurse, can provide 

contact/immediate feedback





REMOTE VIDEO DIRECTLY OBSERVED THERAPY IN ASTHMA 



Why does asthma still remain uncontrolled for so 
many?

1. Children can’t use their inhalers correctly after being shown   - - 15 to 33% 
can after being shown, they need trained to mastery

2. Children are not taking their preventer regularly despite what the parents 
claim   - 30-50% adherence is the norm.

• Handing child/parent a written Personal Asthma Action Plan (PAAP) does NOT 
mean they can carry out its instructions

• On-going triggers   --- often not addressed

The ‘bedrocks’ of asthma care (‘basics’) are not in place



Directly Observed Asthma therapy works   - for asthma



Anti-IgE therapy  - very expensive.

DHSS NI  wanted only those known to have failed 
optimised asthma therapy to be treated

We were made the gatekeepers for NI children with 
asthma   - DTA clinic
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Remote video Directly Observed Therapy  (vDOT) with feedback)

vDOT: audiovideo App on Smartphone – sent in twice daily to secure 

Repository. Reviewed each morning by nurse

Can see and hear how well inhaler taken

Video -Time/Date stamped



Inclusion / exclusion criteria
Inclusion criteria:

➢aged 2-15 years with partially controlled or uncontrolled asthma. 

➢symptomatic despite max. dose ICS plus either LAB2A and /or LTA

➢able to show (*3) good inhaler technique at clinic (Teach Back +ve)
Received standard asthma education and management

➢submitting an audio-video twice per day, time/date stamped.



34 approached

29 children and their parents consented (24 

children from RVH and 5 children from a 

Community clinic)

DE group (n=11) IM group (n=13)

One child declined -

Not interested

n=10

Reasons for not returning to 

hospital to download the 

App:

• Inconvenience with 

attending clinic (e.g. 

parking).

• Busy life schedule  (parent 

had three or more children)

n=12 

5 participants consented but did not 

attend for download of mobile App 

(they did not have their devices during 

consenting)   

One child dropped 

out (the parent had 

busy schedule  

Eligible 

children in pilot 

study
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Child ID Ist week 2nd WeeK 3rd week 4th WeeK 5th WeeK 6th WeeK

DE39 P. effective Effective Effective P. effective Effective Effective 

DE04 Poor P. effective Effective Effective Effective Effective 

DE20* P. effective P. effective Effective Effective 

DE69 Effective Effective Effective Effective Effective Effective 

DE25 Effective Effective Effective Effective 

DE15 Poor P. effective P. effective Effective Effective Effective 

DE34 Effective Effective Effective Effective Effective Effective 

DE70 Poor Effective Effective Effective Effective Effective 

DE26 Effective Effective Effective Effective Effective Effective 

DE47* P. effective P. effective 

IM53 P. effective Effective P. effective Effective Effective Effective 

IM39 P. effective Effective Effective Effective Effective Effective 

IM63 P. effective P. effective Effective Effective Effective Effective 

IM66 P. effective P. effective Effective P. effective Effective Effective 

IM13 P. effective P. effective Effective Effective Effective Effective 

IM19* P. effective 

IM50 P. effective P. effective P. effective Effective Effective Effective 

Im09 P. effective P. effective Effective Effective Effective Effective 

IM07 P. effective P. effective Effective Effective Effective Effective 

IM57 P. effective Effective Effective Effective Effective Effective 

IM61 P. effective Effective P. effective Effective Effective Effective 

IM24* Effective Effective Effective 

P. effective= partially effective  

Inhaler technique over timeAll children able to 
demo good inhaler
tech. at clinic

PLOS ONE | https://doi.org/10.1371/journal.pone.0190031

P.Effective = partially correct inhaler technique



Reasons for not recording / uploading video
82% of participants completed the video uploads over the period of  six weeks

Reasons for not uploading video of inhaler use Frequency

Lost smart phone 2

No space in the mobile storage 2

Child  was unwell (e.g. tummy bug) 2

Busy schedule (i.e. school exams,  shift work) 5

Forgot 3

Big video size, change in Samsung mobile’s  resolution 2

Mum was admitted to hospital 2

Child visits  father’s home at the weekend 2

Travelling outside  the country 1



ACT mean

Baseline 13.9

Post intervention

(6 wks) 16.5

post intervention    

(12wks) 17.7 

FeNO median

Baseline 39.2

post intervention  

(6 wks) 26

post intervention 

(12wks) 19.1

Parent QOL median

Baseline 4.03

Overall  PAQOLQ 

score (6 wk) 4.14

Overall  PAQOLQ  

score (12 wk) 5.7

Children HRQOL Median

Baseline 3.97

6 weeks post MDOT 5.24

12 weeks post MDOT 6.24



Conclusions

➢vDOT in  children with DTA
• inhalation and adherence monitoring is feasible and convenient to use

• allows timely corrective feedback

• is affordable and easy to use, with little training and 

• can be used with any type of inhaler, nasal sprays and/or tablets

➢Despite being able to demonstrate correct inhaler technique at clinic only 

20% had correct technique when used at home

➢v-DOT  allows assessment & correction poor adherence / inhaler technique.    

Confirming that optimized asthma care has been delivered 

One parent said – ‘it (vDOT) made him take his time to use his inhaler correctly’

CoI: www.continga.co.uk



N Ireland children’s regional DTA service

In the 5 years before using  optimised therapy with 6-8 weeks vDOT

16 children were placed on anti-IgE therapy

In the 5 years after using  optimised therapy with 6-8 weeks vDOT

3 children were placed on a biologic (anti-IgE or anti-iL5)

ERJ Open Res. 2021 Oct; 7(4): 00463-2021.
Published online 2021 Oct 4. doi: 10.1183/23120541.00463-2021

Mobile video directly observed therapy can be used to improve at-home inhaler technique in children with 
asthma
Michael D. Shields and James McElnay



Important points

Download and install App – for patient

Explain WHY you are doing vDOT -- eg You need to know inhaler taken correctly before giving 
expensive therapies  ie not spying on them.

eg to help with correcting inhaler technique

Show patient how to set up the SmartPhone to allow an adequate audiovideo to be taken.

The videos – are securely sent and stored AND leave the patients phone (not using up storage space)

We ask parents to fill in a Consent form for vDOT, with a section on whether we can store the videos for 
education & research (otherwise they are permanently removed/destroyed)

How the clinician will contact the patient – should this be needed  eg within App chat, text, email and /or phone 
call

Needs to be accepted by the Hospital Governance (IT):  meets the NHS ‘Cyber- Essentials’ and Data Protection



Setting up v-DOT

Now
The v-DOT audio-videos are optimised for file size/resolution
Android & Apple devices

Once ‘Send’ button pressed – the video is submitted and not left on the phone

If in an area of ‘no signal’ the file leaves when signal next accessed 



Other v-DOT studies



Inhalers are frequently used incorrectly when demonstrated in the hospital, suggesting poor technique at home. 

We aimed to 1) compare daily inhalation technique with the Diskus and Autohaler in asthmatic children by filming 
inhalations at home and 2) compare daily inhalation technique with technique demonstrated in the hospital. 

Children received inhalation instructions for the Diskus and Autohaler and were randomised to use one device in the 
morning and the other in the evening. During the 28-day study period, inhalations were filmed at home and 
subsequently demonstrated in the hospital. All inhalations were checked for seven critical errors per device.

Percentage of correct days using the Diskus was 44%, compared to 96% with the Autohaler ( p<0.001). The two most 
common errors with the Diskus were made at least twice as often at home than in the hospital.

Paediatricians should be aware that hospital-based demonstrations can 
overestimate daily inhalation technique with the Diskus.

On-line 2021

















Comparison v-DOT with SmartInhalers



Figure 3 Electronic monitoring devices manufactured by Adherium ltd. 

(www.adherium.com) 

Electronic measuring devices on inhalers

SMART Inhalers
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Remote video DOT in asthma

1. device independent – any asthma inhaler,  nasal spray and oral tablets

2. feasible – has been ‘tested’ to allow accurate assessment of Inhaler technique as per ‘in-person’

3. If patient engages - can allow the clinician to ‘know’ whether optimised therapy has been delivered

4. the platform allows the clinician to provide timely feedback – via the App, both to encourage adherence 
and correct inhaler errors

5. vDOT platform – needs to conform to Cyber Essentials certifications, meeting all NHS codes of practice for 
the transfer & storage of sensitive data. 

Uses:  Difficult asthma – how can we prevent adherence decay over time?
◦ New children with asthma

◦ Confirming ‘FeNO suppression’ adherence test 



Medication Reminders

Feedback

Patient Enrolment

Patient Review

• Reduced number of medical staff needed for observation
• Saves staff time on transport to visit patients at home
• Cost effective approach compared with traditional DOT
• Can be used to observe patients taking medication at the weekend and 

public holidays

For Healthcare Providers

For Patients

• Flexible and convenient
• Can be used to improve or maintain treatment adherence
• Reduce travel burden for patients who live in rural areas with 

restricted access to medical staff and resources
• Can be used as communication tool between patient and medical staff 

e.g. discussion on medication side effects
• Can be used for monitoring adherence of immobile and disabled 

patients

Enrol patients into directly observed 

therapy, creating a personalised care plan.

Review patient treatment administration, and 

provide feedback and corrections remotely.

Patients receive automated reminders of medications,

as defined by their care plan.

Patients receive notifications of feedback when 

reviewed 

by their healthcare provider.

Features 

of rDOT

Slide stolen from Lesley Kennedy





Personal Experience of R-DOT

➢Gets a good habit established with all medication

➢Consistently correct inhaler technique

➢ Improved lung functions – increased PFTs and decreased FENO

➢ Improved ACT (Asthma Control Test) scores 

➢ Improved PAQLQ Paediatric Asthma Quality of Life)Scores

➢Feel so much better and want to stay that way

“I feel much 

better now”

“ I can play 

football now 

without having to 
sit out as much ”

Slide stolen from Lesley Kennedy



Realistically – there are some issues?

Pressure from family to fail – excuses made once they realise this will reduce 
asthma symptoms – financial 

o App wouldn’t work

o Phone broken or lost or both!

o Left inhalers on the bus and the GP won’t prescribe more

o Poor quality videos sent 

Some poor technique but refused to correct it 

o Poor inspiration

o Nasal spray sprayed anywhere but not up the nose

o use of inhaler without aerochamber
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9 adults with DTA – undertook 6 weeks vDOT while continuing  usual therapy

Unpublished data, from Medicines Optimisation Innovations Centre, MOIC N Ireland, 
service development 



MDT

MDT

PSA

Anti-IgE Anti- IL-5

New referral

6-12 weeks vDOT with 

optimised therapy

RBHSC Difficult to Treat 
Asthma clinic

O'Donoghue DB, Shields MD. A multidisciplinary approach to managing 
difficult to treat asthma in children. Springer International; 2019. p. 168-182.

Asthma Nurse pre-clinic
preparation

Ensuring

asthma 
basics 
in-place


