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The advent of digital innovations



@amyhychanIt’s complicated

“your work would be life 
changing”





Asthma and digital interventions
All things digital…
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1. Are digital adherence interventions effective in improving 
adherence and asthma outcomes to oral and inhaled asthma 
maintenance therapy?

2. Are there differences in effectiveness of the intervention on 
adherence, asthma control and exacerbations with different 
intervention characteristics, such as different modes of digital 
intervention delivery?
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Adherence
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Asthma control
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Exacerbations



@amyhychan
Quality of life
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intervention delivery?
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What type of digital for 
adherence?
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What type of digital for asthma 
control?



@amyhychanAdherence interventions in 
asthma

Normansell R, Kew KM, Stovold E. Interventions to improve adherence to inhaled steroids for asthma. The Cochrane Library. 2017.

Electronic trackers / Reminders 
(11 studies)

39 RCTs

Adherence education 
(20 studies)

+20% (95% CI, 7.52 to 32.74; five 
studies; low-quality)

+19% (95% CI,14.47 to 25.26; six 
studies; moderate-quality)

+4% (95% CI 1.88 to 6.16; three 
studies; moderate-quality)

Simplified regimen
(4 studies)

School-based DOT
(3 studies)
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Partial or full digital for 
adherence?
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Partial or full digital for 
asthma control?
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- Number of digital components
- Availability of adherence feedback

Neither seem to affect effectiveness of the intervention for 
adherence or asthma control.

What about other intervention 
characteristics?



Asthma and Electronic monitors
The role of electronic adherence monitoring in asthma 
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A wearable device or other digital 
application that records physical 
activity or other data relating to 
health and wellbeing (e.g. water 
intake, sleep, diet etc)

Usually includes some of biosensor
– a device that converts a biological 
response into an electrical signal

Electronic monitors –
lifestyle and wellbeing

Yang T, Xie D, Li Z, Zhu H. Recent advances in wearable tactile sensors: Materials, sensing mechanisms, and device performance. Materials Science and Engineering: R: Reports. 2017 May 1;115:1-37.
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Electronic adherence monitors are 
stand-alone electronic containers 
(in which pills, inhalers, or other 
products are dispensed) which can 
measure medication-taking.  

Electronic monitors – medication

• Time and date stamp of every 
medication dose taken

• Medication support functions 
– e.g. reminders, visual 
feedback, link to apps

Chan et al. J Allergy Clin Immunol Pract. 2013;1:446-54.
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Medication tracker read-outs

http://www.aardexgroup.com/
http://www.incadevice.com/patients/
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Timeline of medication monitoring 
devices

1975 2009 2014

20132006 2010

Note: Exact dates approximate as data not publicly available on all devices
Julius et al. CHEST 2002; 121:871–876; 
https://www.safeguard.com/2017/09/06/breath-fresh-air-oral-history-propeller-health/ 
Kikidis D, Konstantinos V, Tzovaras D, Usmani OS. Journal of aerosol medicine and pulmonary drug delivery. 2016 Jun 1;29(3):219-32.

2018 and 
beyond?!!

1990s

1980s

2015
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Expectation 
versus reality

VS.
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Chan AHY, Stewart AW, Harrison J, Black PN, Mitchell EA, Foster JM. Expert Review of Medical Devices. 2017 

Performance of electronic 
medication monitors

RCT involving 220 people, with at least 2-4 devices each

Quantitative measures used for device performance

Most devices passed testing 527/628 (84%) passed pre-issue tests

591/678 (87%) passed post-issue tests

Four categories of device failure
1) Data recording; 3) Data upload

2) Reminders; 4) Battery

Most common failure reason – actuation under-recording
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1306 quality control tests 
conducted

Device performance – ‘off the shelf’

Passed
84%

Actuation under-recording 81%

Actuation over-
recording 4%

Inaccurate event 
recording 15%

Reminder faults 3%

Battery faults 1%
Upload faults 1%
Other 0.3%

Recording 
inaccuracies 11% 

n = 628 

Chan AHY, Stewart AW, Harrison J, Black PN, Mitchell EA, Foster JM. Expert Review of Medical Devices. 2017 
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Performance in the ‘real-world’ –
checks post-use

Passed 87%
Actuation under-

recording 98%

Erroneous event 
recording 2%

Reminder faults…

Battery faults 0.2%

Recording 
inaccuracies 12%

n = 678 devices

Chan AHY, Stewart AW, Harrison J, Black PN, Mitchell EA, Foster JM. Expert Review of Medical Devices. 2017 
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The Advent of Connected 
Devices – The vision

http://www.aardexgroup.com/news/96-products/117-memsecosystem201712
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“Interventions that are workable in daily practice and that are
easy for both professional and patient, appear to be most 
promising in furthering patients’ adherence”

“The research in this field needs advances, including improved 
design of feasible long-term interventions, objective adherence 
measures, and sufficient study power to detect improvements in 
patient-important clinical outcomes.”

Towards a practical solution

Vervloet et al. J Am Med Inform Assoc 2012;19:696-704.
Nieuwlaat et al. Cochrane Database Syst Rev. 2014;11:CD000011
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• Quality of studies generally low
– Many underpowered

• Difficulties with measuring adherence - comparisons are difficult
• Do not assess outcomes
• Effective interventions are often complex

– Do not report interventions in sufficient detail
– Resource intensive
– Questions re: sustainability and cost-effectiveness

Evidence barriers 
(assuming we need evidence)

Hoffmann, T. C. et al. Better reporting of interventions: template for intervention description and replication (TIDieR) checklist and guide. BMJ 2014, 348. doi:Artn G1687
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Howard S, Lang A, Sharples S, Shaw D. See I told you I was taking it!–Attitudes of adolescents with asthma towards a device monitoring their 
inhaler use: Implications for future design. Applied Ergonomics. 2017 Jan 31;58:224-37
Chan AH, Stewart AW, Harrison J, Black PN, Mitchell EA, Foster JM. Electronic adherence monitoring device performance and patient 
acceptability: a randomized control trial. Expert Review of Medical Devices. 2017 May 4
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It’s a matter of perspective
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Payer
My name is Anna. As a payer and 

commissioner of health services, I want to 
know what my return on investment is if I 

spend my money funding a smart 
monitoring technology.  I need to know 

how best to spend tax payer money to get 
best out of treatment.
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@amyhychanHealth professional

My name is Dr Jackson. As the responsible 
clinician looking after my patients, I need to 

know how to interpret the data from the 
electronic monitors, and what to do with it.  

I’m also worried who is responsible for 
checking and looking after the data.
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Patient

My name is Fiona. As a busy person, I want 
to be able to stay on top of my health 

conditions and keep track of my 
medication, in a way that isn’t intrusive and 

doesn’t make my friends think I’m weird.
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• Practice
– Sustainability in everyday use
– Cost effectiveness
– Governance
– Reliability
– Training 
– Effect on workflows
– Designing smartinhalers with health 

systems in mind

• Research
– Clear role for adherence monitoring
– Need for validation - quality control
– Device choice
– Relationship with device 

manufacturer
– Patient and provider training
– Interpreting adherence data
– Need to focus on outcomes
– Real-world usability data

A Balancing Act



Asthma and online media
The influence of online press on asthma
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Asthma in the press

Chavasse RJPG. Archives of Disease in Childhood 2020;105:206.
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To explore the portrayal of asthma and 
its inhaled treatment in freely accessible 
public facing online mass media in NZ 
over the past 5 years

Portrayal of asthma in online 
media

● Design a coding 
instrument 

● Mixed method analysis of 
online documents from 
mass media

● Compare and contrast 
asthma portrayal 
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Overall findings from images 

• Colour of 
inhalers

• Spacer present in an 
image with a MDI

• Type of inhalers

• 65 online press documents
• 59 PSOs
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PSOs vs Online press

Depictions in inhaler 
images

Online press
% (n=38)

PSOs
% (n=187)

Blue inhalers 66 45 

Non-blue inhalers 34 55

% (n=32) % (n=143)

MDI attached to a spacer 17 61

Online press PSOs

Exacerbating factors Poor air quality 

Temperature 

Housing 

Allergens 

Exercise

Respiratory infections 



@amyhychanPSOs vs Online press
Mentioned in 

documents at least 

once

Online press 
% (n=65)

PSOs
% (n=52)

Stigma 45 0

Challenge themes 51 29

Fear themes 35 0

“James is considered 
a brittle asthmatic”. 

Online press 37

“Asthma is a killer and it 
destroys families, just like car 
crashes and everything else”.

Online press 32

“This medicine helps you 
control asthma, not 
asthma controlling you”. 

Online press 43

“Alex’s asthma is serious, 
but it’s never stopped 
him from
pursuing his passion for 
sport!” 

PSO 4 
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• A rapid review of COVID-
19 information currently 
available online for people 
with asthma 

• Global level and in five 
majority native English-
speaking countries (NZ, 
Australia, Canada, UK, US)

Online asthma information 
and COVID-19
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Downloaded online COVID-19 
information aimed at people 
categorised as high-risk/those 
with respiratory conditions on 20 
April 2020, and repeated 18 May 
2020 to assess changes

Readability assessed using 
Flesch-Kincaid (F-K) grade level 
formula and the Simple Measure 
of Gobbledygook (SMOG) grade 
formula.

Methods
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• 102 webpages from 43 unique organisations 
providing COVID-19 information for those categorised as 
high-risk

• Variation across/within organisations in describing risk 
e.g. high risk; increased risk; severe risk; more 
vulnerable.

• Categories used to describe those who are at risk varied 
across/within organisations 

• Asthma; severe asthma; respiratory conditions; long-term conditions; 
not well-controlled conditions. 

Overall data
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• All but one of the organisations provided information 
relevant to the WHO ERC guideline. 

• Average readability equated to approximately a 
US Grade level 10 (15-16 years) (F-K: M=10.4, 
range=4.7-15.5; SMOG: M=9.9, range=5.5-15.8).

• Changes to Information 4-weeks on: Most (32 
of 43, 74.4%) organisations stated to have reviewed 
or had updated their information by the second 
download date (18 May 2020)

Findings
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Supported asthma self-management: All but seven of the 
43 information organisations provided information to support 
asthma self-management with their COVID-19 information 
(n=36, 83.7%)

Over half (56%) provided information that was relevant to 
NICE asthma guidelines, and only 14 (32.6%) referenced 
following an asthma action plan. 

79% of information organisations provided other relevant 
asthma self-management information

Key themes
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Relevant Asthma Self-management 
Information Themes
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@amyhychanDiscussion
• Overrepresentation of blue and MDI inhalers in online 

press 
• Absence of spacers with MDIs
• Online information sources can be powerful influencers

of asthma care
• Awareness of what information patients and public have 

access to important
• PSOs continue to be a good resource



ARE WE READY FOR THE 
DIGITAL REALM?

WHAT DOES THIS LOOK LIKE?
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UCL SCHOOL OF PHARMACY
BRUNSWICK SQUARE

Did I take my medication 
today?



UCL SCHOOL OF PHARMACY
BRUNSWICK SQUARE

I’m not sure that’s important 
Siri. 

Thank you Siri.
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