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Connected inhalers: 
Stakeholders’ potential  
benefits and possible concerns
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inhaler-specific operational errors so incorrect opera-
tional techniques need to be “unlearned.” Connectiv-
ity can help patients cope with complexity and change 
so they can use their inhalers to improve or maintain 
their health.
Techniques of administration, including coordination 
of breathing, can impact deposition of medication. 
Exhalation prior to inhalation, baseline pulmonary 
function, positioning of the head and the inhaler, and 
breath hold between puffs can affect depth of medica-
tion delivery and effectiveness of a given dose.1, 2 In addi-
tion, other activities, such as inhaler priming and shak-
ing and use of a spacer, may be required to achieve 
appropriate dose delivery. Connectivity can provide 
reminders to patients about proper procedures for 
inhaler use. 
Beyond medical conditions such as asthma or COPD, 
even if a patient is not seriously or obviously debilitated, 
their ability and inclination to adhere to a treatment 
regimen can be impacted by many factors. For example, 
patients exhibit variations in cognitive function, lan-
guage skill, hand/eye coordination, tolerance for 
instruction, physical strength, emotional state, vision, 
hearing and comorbidities. Even for those who are 
unimpaired in these areas, their health literacy may be 
insufficient to understand the meaning of inhaler label-
ing language, a practitioner’s hurried or overly technical 
explanation, or direct-to-consumer communications. 
Again, connectivity can offer patients educational 
information during inhaler administration.

This article provides an overview of the potential benefits 
that connected inhalers may offer various stakeholder 
groups. It also discusses some possible concerns. While 
wide-ranging, this article is not all-inclusive. 

Potential benefits
For patients
There are compelling situations that argue for the bene-
fits that connected inhalers may provide patients, the 
primary benefit being better patient outcomes. 
Patients with asthma and chronic obstructive pulmo-
nary disease (COPD) can be subject to critical, even 
life-threatening, exacerbations, which are best treated 
immediately. There may be little time to seek profes-
sional assistance. Connectivity can provide near real-
time support for self-treatment, which may include 
initiating appropriate emergency response, if and 
when required. 
Connectivity can also provide opportunities for dia-
logue to encourage adherence. Such dialogue may 
include reminders to use or replace inhalers. In addi-
tion, connectivity can give a patient tools to help ensure 
that they have their inhaler with them wherever they go.
The complexity of using inhalers correctly makes edu-
cation and instruction essential. Coordination of multi-
ple steps is key to proper administration. Having under-
standable information at time of dosing can provide 
patients with meaningful assistance to help ensure 
self-dosing is effective. For some patients, administra-
tion may be infrequent, making recall of the necessary 
steps more difficult. Connectivity can provide refresher 
training to reinforce initial training. 
Connected inhalers can also aid patients who may use 
multiple types or competing brands of inhalers contain-
ing various types and doses of medication. It is also 
sometimes necessary for a patient to change from one 
brand of inhaler to another, for instance to improve 
treatment or maintain insurance coverage, or due to an 
adverse reaction.
New inhalers are periodically introduced and some are 
not intuitive in their methods of use. In addition, 
studies1 have shown there is a high incidence of serious 



Self-reporting by patients to clinicians about their 
inhaler use can be complicated and is known to some-
times be erroneous.3 Connectivity can enable accurate 
reporting of inhaler use. As Hippocrates said, “Keep a 
watch also on the faults of the patients, which often 
make them lie about the taking of things prescribed.”
Connectivity supports remote management, which 
may facilitate patient care with fewer office appoint-
ments, emergency room visits and hospitalizations. It 
also allows tracking of patterns of use, for example, 
overuse of a rescue inhaler, which could indicate the 
need for a change in care.
The most obvious and important benefit of connectiv-
ity is providing assistance for patients, which may 
improve their adherence. In turn, increased adherence 
may foster better control of symptoms and promote 
faster remission of disease. This may result in fewer 
missed work days and improved work performance. It 
can also encourage patients to be more mobile and 
socially active, increasing their enjoyment of activities. 
It may also reduce their dependency on family and 
other caregivers and decrease personal and family stress. 

For healthcare providers
Inhaler connectivity enables automated recordings of 
events. Data about the timing and frequency of such 
events and a patient’s responses to dosing can assist 
providers in determining how best to treat disease in a 
particular patient.4  
Providers may also benefit from the ability to integrate 
information about medication dosing, patient history, 
peak flow, FEV

1
 and other vital signs, as well as events 

and environmental conditions triggering exacerbations 
that patients or a connected inhaler may have reported.5 
This information may help guide provider decisions 
about treatment changes to improve outcomes.
Connectivity can help practitioners assure patients of 
inhaler replenishment and plan changes in care proto-
cols. Such capabilities can help providers create stronger 
professional bonds with patients and pharmacies. 
Data from connected inhalers can enable providers to 
prioritize patients who need more care and reduce face-
to-face interactions with patients whose conditions are 
well controlled. In addition, algorithms that offer assis-
tance, especially to non-compliant patients, may assist 
providers in improving care for such patients and may 
assist in decreasing overall healthcare costs.
For critical events, connectivity can offer near real-time 
intervention, which may lessen patient emergency 
room visits and hospitalizations. Decreased needs for 
such added care may help reduce overall costs and 
improve provider ratings such as the Medicare Overall 
Star Rating.6  

For pharmacies and pharmaceutical manufacturers
Connectivity and automated identity of pharmaceutical 
devices, such as the serialized prescription labeling now 
required in the United States,7 can facilitate tracking of 
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devices prescribed for individual patients. This capabil-
ity may assist manufacturers in obtaining real-world data 
to comply with post-market surveillance requirements. 
In turn, such data may provide proof of improved out-
comes and support claims of inhaler value.
Value-based purchasing and service models, which are 
becoming more widespread in healthcare, can be facili-
tated by connected inhalers. A subscription model such 
as Amazon Prime could help suppliers in targeting prod-
uct offers and managing products already purchased.
An obvious objective for a pharmaceutical manufacturer 
is having patient and prescriber loyalty to the company’s 
inhaler and brand once they have been prescribed. Con-
nectivity may assist pharmaceutical manufacturers in 
better securing and maintaining loyalty, countering 
competition and competing more effectively.

For payers
Insurers, employers and patients are working towards 
solutions that improve outcomes and reduce the use of 
expensive medical services. Connected inhalers can help 
improve patient outcomes, in turn reducing emergency 
room visits, hospitalizations, face-to-face physician and 
healthcare facility visits, co-pays and other out-of-pocket 
expenses, thereby further decreasing the costs of care. 
Connectivity may also facilitate pay-for-performance 
models, which are becoming more prevalent for high-
cost specialty pharmaceutical products. 

Possible concerns 
All stakeholders want assurance that connected inhalers 
will help improve patient outcomes. Articles are 
demonstrating that well-designed systems and the com-
munications among stakeholders that they foster are 
achieving better outcomes.7, 8 Improved outcomes can 
help decrease costs, which in turn, may address con-
cerns about,“Who pays for connectivity?”
Successful use of connected devices relies on users’ abil-
ities as well as their acceptance of technology. While 
this may be a greater concern for some patients in 
“older generations,” articles are showing that those over 
age 55 (the average onset age for COPD) are becoming 
more knowledgeable about use of smart phones,9, 10 
which could increase their comfort and proficiency 
using connected inhalers. 
Patients, as well as family members and additional care-
givers, may be concerned that their identities or per-
sonal information may be stolen. They also may worry 
that information generated by connected devices will be 
used inappropriately, for instance by insurers to unfairly 
penalize them. However, stakeholders in many fields are 
working to prevent unethical use of data and social 
media.11 For example, the EU General Data Protection 
Requirements have recently gone into effect.12 
Healthcare providers may be concerned about receiving 
too much information from patients about their usage 
of connected inhalers, which can result in “alarm 
fatigue” or inefficient use of providers’ time.13 These con-
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cerns may be addressed through effective notification 
systems, patient stratification methods and the use of 
central monitoring. Examples would be personal emer-
gency response systems (PERS) such as Philips Lifeline 
and others, which have designed algorithms to help call 
center agents handle urgent situations efficiently.14 

Pharmaceutical manufacturers, distributors and phar-
macies may be concerned that their competitors 
(including traditional stakeholders and new entrants 
like Amazon) could use data from medication manage-
ment systems to secure commercial advantages.15

In addition, connected inhalers may be impacted by the 
complex issues of data ownership, methods and security 
of data storage and additional data usage, as part of the 
larger issue of governance of person medical informa-
tion. These parameters vary widely in the US and other 
countries. No consistent or unified approach has yet 
been adopted. 11, 12, 16

Conclusion
Patients who use inhalers and other stakeholders are 
eager for better solutions to improve outcomes. The 
most obvious and important benefit of connected 
inhalers is providing assistance for patients, which may 
increase their adherence. Connected inhalers may also 
help improve communication and treatment while 
reducing costs. 

Disclaimer and disclosures
This article reflects the author’s personal opinions 
and analysis. It is not a professional interpretation  
of any medical, regulatory or legal requirements. 
The author, the licensees to his intellectual property 
and his clients have interests in telemedicine and 
medication telemanagement. 

References 
1. Elsivier. Respiratory Medicine. Inhaler competence 
in asthma: Common errors, barriers to use and recom-
mended solutions. https://www.sciencedirect.com/ 
science/article/pii/S0954611112003587 (accessed 
June 20, 2018).
2. NCBI. Dove Press. Medical Devices. Inhalation drug 
delivery devices: technology update. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC4334339/ (accessed 
June 20, 2018).
3. NCBI. Springer. Translational Behavioral Medicine. 
Self-report measures of medication adherence behavior: 
Recommendations on optimal use. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC4656225/ (accessed 
June 20, 2018).
4. RDD Online. Connecting professionals and 
patients: How technology can support asthma 
self-management. https://www.rddonline.com/publi 
cations/articles/article.php?ArticleID=2285 (accessed 
June 20, 2018).

5. RDD Online. Track and remind: Can connected 
devices improve patient medication adherence? https://
www.rddonline.com/publications/articles/article.
php?ArticleID=2287 (accessed June 20, 2018).
6. Centers for Medicare and Medicaid Services. CMS 
updates website to compare hospital quality. https://
www.cms.gov/Newsroom/MediaReleaseDatabase/
Press-releases/2017-Press-releases-items/2017-12- 
21-2.html (accessed June 20, 2018).
7. Government Publishing Office. PublicLaw 113—
54—Nov. 27, 2013. https://www.gpo.gov/fdsys/pkg/
PLAW-113publ54/pdf/PLAW-113publ54.pdf 
(accessed June 20, 2018).
8. Propeller Health. Propeller delivers consistent and 
significant clinical improvement. https://www.propel 
lerhealth.com/outcome/ (accessed June 20, 2018).
9. Pew Research Center. Mobile Fact Sheet. http://
www.pewinternet.org/fact-sheet/mobile/ (accessed 
August 25, 2018).
10. BBC News. Smartphone sales boom with over-55s. 
https://www.bbc.com/news/technology-41319684 
(accessed August 25, 2018).
11. Council on Foreign Relations. Reforming the U.S. 
approach to data protection and privacy. https://www.
cfr.org/report/reforming-us-approach-data-protection 
(accessed August 25, 2018).
12. Slaughter and May. The general data protection 
regulation: What financial institutions need to know. 
https://www.slaughterandmay.com/media/2535649/
the-general-data-protection-regulation-what-finan 
cial-institutions-need-to-know.pdf (accessed August 
25, 2018).
13. Agency for Healthcare Research and Quality 
Patient Safety Network. Harm from alarm fatigue. 
https://psnet.ahrq.gov/webmm/case/362/harm-from-
alarm-fatigue (accessed August 25, 2018).
14. Philips Lifeline. Discover the Philips Lifeline Sys-
tems. https://www.lifeline.philips.com/?origin 
=7_700000001596415_71700000028647980_5870
0 0 0 3 6 0 7 7 4 5 1 1 1 _ 4 3 7 0 0 0 2 8 1 0 1 5 3 6 0 1 0 _
T35U&utm_campaign=5886&gclid=EAIaIQobCh 
MI2o3z14Lj2wIVg0CGCh34twzuEAAYASAAE 
gIfjPD_BwE (accessed June 20, 2018).
15. Alexander Group. Wholesale Distribution Key 
Threat #1: Disintermediation Distribution, Sales Strat-
egy. https://www.alexandergroup.com/blog/distribu 
tion/wholesale-distribution-key-threat-1-disinterme 
diation/ (accessed June 20, 2018).
16. StaySafeOnline Powered by National Cyber Secu-
rity Alliance. Data privacy law in the Asia-Pacific 
region. https://staysafeonline.org/blog/data-privacy- 
law-asia-pacific-region/ (accessed August 25, 2018).

Napoleon Monroe is Managing Director, New Directions Tech-
nology Consulting, Lancaster, PA, US. Tel.: +1 718 427-3038, 
nap.monroe@newdirectionsconsulting.net. Websites: www.
mmedhealth.com and www.newdirectionsconsulting.net.


