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THE OLDER PATIENT AND OBSTRUCTIVE AIRWAY DISEASES: 
LIMITATIONS FROM SPIROMETRY TO DEVICES 
 
 
Abstract 
 
Asthma and COPD are common in older patients, but there are unique 
challenges that must be considered for this age group. The ability to 
adequately perform spirometric manoeuvres must be assessed and 
responded to. Other diagnostic options such as questionnaires and peak 
flow measurements can be considered when spirometry cannot be done. 
As medications need to be properly delivered to the lung for maximal 
efficacy, it is important to assess if this is happening and to choose the 
inhaler with the best likelihood of treatment success. Issues of cognition, 
hand strength, dosing simplicity, number and types of inhalers 
prescribed, and peak inspiratory flow should all be considered. 

 
 
 
 
This article has been peer reviewed. 
 

Conflict of Interest: Alan Kaplan has received support as a speaker or 

Advisory Board member for AstraZeneca, Behring, Boehringer 

Ingelheim, Covis, Griffols, GSK, Novo Nordisk, Pfizer, Sanofi, Teva and 

Trudell Medical. 

 

Funding: No funding or sponsorship was received for publication of this 

article.  

 

This article was published in November 2020. 

Alan Kaplan  
MD, CCFP(EM), FCFP 
Chairperson, Family 
Physician Airways Group of 
Canada 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key words:  
COPD, asthma, inhalers 

 
Canadian Geriatrics Society 

To see other CME articles, go to: www. geriatricsjournal.ca 
If you are interested in receiving this publication on a regular basis, please consider becoming a member. 

http://canadiangeriatrics.ca/journals/cme-journal/publications/
https://thecanadiangeriatricssociety.wildapricot.org/membership


KAPLAN, ALAN | THE OLDER PATIENT AND OBSTRUCTIVE AIRWAY DISEASES: LIMITATIONS FROM SPIROMETRY TO 
DEVICES 

 

CGS JOURNAL OF CME | VOLUME 10, ISSUE 2, 2020 1 
 

Epidemiology 

Obstructive airway diseases, mostly asthma and chronic obstructive pulmonary disease (COPD), are highly 
prevalent in the older population1,2. By 2025, the World Health Organization (WHO) estimates that the 
proportion of persons over 65 years of age will represent 17% of the total world population3. COPD prevalence 
increases with aging, with an estimated prevalence of 20% to 30% in patients >70 years of age4. The 
prevalence of asthma in the elderly is also high, with studies showing it affecting >10% of patients 60 years of 
age or older5. 

 
Diagnosis 
 
The presentation of asthma and COPD can be subtle in the elderly, especially those with multiple other conditions 
that can affect respiratory symptoms6. Symptoms are often underestimated by patients. Older patients with 
moderate or severe respiratory disease and impairment may not appear to be disabled compared to those with more 
obvious issues such as cerebrovascular or musculoskeletal issues. They do not occupy rehabilitation beds for long 
periods or rely greatly on community services for physical support, other than post exacerbations when the diagnosis 
is already clear. Most can wash, dress and mobilize independently within the home, although simple acts of washing 
and dressing may take long periods of time and leave them exhausted. Assessment and treatment require accurate 
diagnosis7, which for the most part means spirometry.  
 
Can your older and possibly frail patient adequately perform spirometry? Can we predict those that can and those 
that cannot perform adequate spirometry? If they cannot, what should be done? 
 
Spirometry is relatively underutilized in the elderly. Factors shown to impact negatively on the ability to do proper 
spirometry include lower scores on cognitive and functional testing, or a lower level of educational attainment. Age 
alone was not an independent determining factor in some studies8, though it was in others9, possibly related to 
different study designs and factors such as education and cognitive status being accounted for.  
 

A Mini Mental State Examination (MMSE) score of <24/3010 and inability to copy intersecting pentagons (IP), 
as well as clock drawing tests predicts inability to perform spirometry11. Please see.  

Fortunately, most older patients can have meaningful measurements made of FEV1 and FVC if there is careful 
attention to technique and data quality. These tests, when combined with an informed evaluation of 
respiratory symptoms, should lead to the timely and accurate diagnosis of asthma and COPD in older patients. 
The association between pulmonary function measured by spirometry and the presence of frailty phenotype in 
community-dwelling older patients interestingly did not show a relationship between frailty and lung function, 
although the prognosis of COPD patients who are ‘frail’ is significantly worse12.  

That being said, as many as one-fifth of patients cannot perform proper spirometry, most commonly in the 
very elderly, and those with lower cognitive and functional scores in whom respiratory symptom reporting 
might be expected to be reduced or inconsistent. Alternative objective measurements such as forced 
oscillometry could be useful13, but is not readily available in most locations. Oscillometry is a non-invasive 
technique to characterize the airway through the superimposition of pressure fluctuations into the airway 
during normal tidal breathing, which can be done on children and older adults and does not require any forced 
maneuvers or technical teaching.  

There are several different questionnaires that have been assessed for both asthma and COPD. The use of 
simple screening tools (e.g., questionnaires, hand-held spirometers) that have been validated in the primary 
care setting has been proved to be an effective method for case finding of COPD14,15,16,17. Studies of three 
questionnaires18 including the International Primary Care Airways Group (IPAG) questionnaire, the COPD 

https://academic.oup.com/ageing/article/38/5/537/2462151
https://www.sciencedirect.com/topics/medicine-and-dentistry/non-invasive-procedure
https://www.sciencedirect.com/topics/medicine-and-dentistry/non-invasive-procedure
https://www.pcrs-uk.org/validated-copd-diagnosis-questionnaire
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Population Screener 
(COPDPS) questionnaire, and the 
Lung Function Questionnaire (LFQ)  
have shown high negative predictive 
values (94–96%), so in this case the 
diagnosis of COPD could be safely 
excluded, but poor positive 
predictive values. The IPAG 
questionnaire had the best 
sensitivity of the questionnaires 
(58.7%).  

Mini-spirometers (e.g., COPD 6 and PIKO 6) are portable and do a good job 
of ruling out disease without the full spirometric evaluation being required. While a peak flow metre can be 
helpful, it is somewhat less sensitive. That being said, a 20% improvement in peak flow post bronchodilator 
supports a diagnosis of asthma, and a peak expiratory flow rate of less than 80% will detect more than 90% 

of people with chronic obstructive pulmonary disease in the 
community, including all of those with moderate or severe disease, 
which are those that would benefit from bronchodilation19.   

Ultimately, a trial of therapy in those who cannot undergo objective 
testing is often necessary20, but can lead to inappropriate therapy, 
side effects and non-treatment of other significant conditions21. 

Definition of the diseases 

Asthma is classically a disease of eosinophilic airway inflammation, 
which is reversible with time or treatment. COPD includes a 
heterogeneous group of clinical manifestations and diverse disease 
phenotypes (i.e., emphysema, chronic bronchitis), often 
characterized by the presence of partially reversible airflow 
obstruction. However, long-standing asthma often leads to airway 

remodeling and partly irreversible airflow obstruction22, making the differentiation between these two entities 
clinically challenging at times. In addition, there can be overlap with other disease processes such as 
bronchiectasis, bronchiolitis, interstitial lung disease and congestive heart failure.  

Management of these conditions is different and mirrors the pathophysiology with pharmacologic treatment 
now often reflecting the treatable traits more so than the descriptive name. That being said, eosinophilic 
inflammation requires treatment with inhaled corticosteroids (ICS) and hyperinflation requires treatment with 
bronchodilation. Therapy in asthma is stepped up from ICS to ICS/LABA (long acting beta-agonist) and 
potentially adding a LAMA (long acting muscarinic) with the caveat that ICS should always be included in the 
therapy. Therapy in COPD involves adding long acting bronchodilators, LABA, LAMA or both and adding on 
other agents for exacerbation prevention based on phenotypes23. To learn more see. 

Multiple medications in the elderly can cause concern in terms of drug interactions24. Non-pharmacologic 
therapy includes management of comorbidities (e.g., glaucoma, cardiac disease or osteoporosis), trigger 
avoidance where possible, smoking cessation, vaccination, rehabilitation and proper inhaler technique, which 
will be further discussed. 

https://www.copdfoundation.org/Screener.aspx
http://www.wandsworthccg.nhs.uk/newsAndPublications/PublishingImages/Pages/COPD-and-the-Lung-Function-Questionnaire--finding-the-%E2%80%98missing-millions%E2%80%99/LFQ.pdf
https://canadiangeriatrics.ca/wp-content/uploads/2018/01/CME-Journal-Vol.-8-Issue-1-Article-4_Final_V2.pdf
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Devices 

Inhaled therapy ensures rapid and direct delivery to the lungs. It can be provided via a range of devices, 
including nebulizers, pressurized metered-dose inhalers (pMDIs), dry powder inhalers (DPIs) and soft mist 
inhalers (SMIs). To learn more see.  

One of the main barriers to adequate therapeutic benefits of medications is appropriate and adequate inhaler 
technique25, 26 to ensure medications reach the airways they are designed to target. Studies consistently 
report that many patients with asthma and COPD do not use their inhaler devices correctly27, with many of 
those errors considered critical errors28, which significantly obviate any benefits. Unfortunately, clinicians pay 
more attention to the medication prescribed than to the device29.  

To select the device that is most appropriate for your patient, it is important to recognize that a patient’s 
ability to use a device may be influenced by a range of factors30. Older age increases the likelihood of 
comorbid conditions that may impact device selection. Physical issues including weakness, impaired dexterity, 
declining vision, poor hearing and low inspiratory rates may all impact on a patient’s ability to use a device31. 
Declining cognitive function and mood disorders, which are common comorbidities for asthma and COPD32, 
can also impair the ability to master and recall techniques33, or even to remember when to take the 
medication. Furthermore, lack of effect or discomfort with the device can lead to adherence issues, which can 

negatively impact on long-term outcomes34. 

Pressured metered dose inhalers (pMDI) were the first and are still the 
most commonly prescribed device. These contain a canister of 
medication in suspension or solution, a chamber to generate the 
propulsion of the medication and a mouthpiece. Accurate timing of the 
inhalation after 
depressing the 
canister is necessary 
for successful 
administration. A 

key component of the technique is to inhale slowly so as 
to not allow the medication to hit the back of the throat so 
it can reach the lungs.  

 A good breath-hold of 10 seconds is advised for all inhaled medications. Timing can be improved by newer 
devices such as the breath actuated MDIs (recently coming to Canada in the Respiclick device and with the 
use of spacers such as the Trudell Aerochambers). SABA (short acting beta agonist), LABA/ICS (long acting 
beta agonist/inhaled corticosteroid) and ICS are currently available in Canada in this device. 

Dry powder inhalers (DPIs) are breath actuated with the patient creating the drive of the medication by 
inhaling through the device. This does mitigate some of the timing and requires a rapid inhalation of sufficient 
force to de-aggregate the powder into respirable particles. They come in two major types: a capsule that 
needs to be loaded one dose at a time and pierced prior to inhalation (e.g., breezehaler, handihaler), or a 
device that loads the dose as the activator lever or bar is clicked with multiple doses contained inside 
(e.g., genuair, ellipta, diskus, twisthaler). In Canada we have SABA, LABA, LAMA (long acting antimuscarinic), 
ICS, ICS/LABA and ICS/LABA/LAMA available in this device. 

https://canadiangeriatrics.ca/wp-content/uploads/2018/01/CME-Journal-Vol.-8-Issue-1-Article-4_Final_V2.pdf.
https://www.google.com/search?q=Breezehaler&tbm=isch&ved=2ahUKEwiY6fezvqjsAhWjds0KHTFXDoAQ2-cCegQIABAA&oq=Breezehaler&gs_lcp=CgNpbWcQAzIFCAAQsQMyBQgAELEDMgIIADICCAAyAggAMgIIADICCAAyAggAMgIIADICCAA6BAgjECc6BAgAEEM6CAgAELEDEIMBUIr-AVi1lAJg45sCaABwAHgAgAG3B4gBuR-SAQM2LTWYAQCgAQGqAQtnd3Mtd2l6LWltZ8ABAQ&sclient=img&ei=h9qAX9iJHqPttQaxrrmACA&bih=905&biw=1840&client=firefox-b-d#imgrc=uCaQWxaVwwT87M
https://www.google.com/search?q=Handihaler&tbm=isch&ved=2ahUKEwi-9Nb-vqjsAhUWUc0KHTcQDYIQ2-cCegQIABAA&oq=Handihaler&gs_lcp=CgNpbWcQAzICCAAyAggAMgIIADICCAAyAggAMgIIADICCAAyAggAMgIIADICCAA6BAgjECc6CAgAELEDEIMBOgUIABCxA1CswANY5uIDYInoA2gBcAB4AYABzAWIAZowkgEFNS03LjKYAQCgAQGqAQtnd3Mtd2l6LWltZ8ABAQ&sclient=img&ei=JNuAX77SDpaitQa3oLSQCA&bih=905&biw=1840&client=firefox-b-d#imgrc=hnVfHVd5XOjT-M&imgdii=A1PVq-4M3B7l6M
https://www.google.com/search?q=genuair+device&tbm=isch&ved=2ahUKEwjw_IWfv6jsAhWSb80KHf7QDgwQ2-cCegQIABAA&oq=genuair&gs_lcp=CgNpbWcQARgBMgQIIxAnMgIIADICCAAyAggAMgQIABAeMgYIABAFEB4yBggAEAUQHjIGCAAQBRAeMgYIABAFEB4yBAgAEB46BQgAELEDOggIABCxAxCDAVC1kANYmKADYKiwA2gAcAB4AIABggeIAaIkkgEDNi02mAEAoAEBqgELZ3dzLXdpei1pbWfAAQE&sclient=img&ei=aNuAX_CoB5LftQb-obtg&bih=905&biw=1840&client=firefox-b-d#imgrc=Tc6Gis9SYjZnIM
https://www.google.com/search?q=ellipta+device&tbm=isch&ved=2ahUKEwjdpse6v6jsAhVFRs0KHar8A90Q2-cCegQIABAA&oq=ellipta+device&gs_lcp=CgNpbWcQAzICCAAyBggAEAUQHjIECAAQGDIECAAQGFDa6AJY9_MCYO6AA2gAcAB4AIABowmIAYYskgEFNi02LjGYAQCgAQGqAQtnd3Mtd2l6LWltZ8ABAQ&sclient=img&ei=oduAX53SMcWMtQaq-Y_oDQ&bih=905&biw=1840&client=firefox-b-d#imgrc=OafUdGiKVQbRXM
https://www.google.com/search?q=diskus+device&tbm=isch&ved=2ahUKEwip6orTv6jsAhUZb80KHXL1DloQ2-cCegQIABAA&oq=diskus+device&gs_lcp=CgNpbWcQAzICCABQ0PkCWJaBA2CYjQNoAHAAeACAAZAGiAHFHZIBAzYtNZgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=1duAX-mrD5netQby6rvQBQ&bih=905&biw=1840&client=firefox-b-d#imgrc=PTymeLtaW6t6tM
https://www.google.com/search?q=twisthaler+device&tbm=isch&ved=2ahUKEwip6orTv6jsAhUZb80KHXL1DloQ2-cCegQIABAA&oq=twisthaler+device&gs_lcp=CgNpbWcQAzICCABQ9bUCWOPdAmDL5gJoAHAAeACAAfIHiAGVNpIBBTYtNy4xmAEAoAEBqgELZ3dzLXdpei1pbWfAAQE&sclient=img&ei=1duAX-mrD5netQby6rvQBQ&bih=905&biw=1840&client=firefox-b-d#imgrc=3Uh3INS9s5HMRM
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Soft mist inhalers (SMI) are the newest device using the power of a spring to create a much slower moving 
liquid aerosol (cf MDI) with a longer mist that makes it easier to time. In addition, particle size is generally 
smaller than DPI. The device (Respimat) creates the drive of the medication, so a slower inhalation is 
preferred, but the longer mist time increases probability of the medication reaching the lungs. In Canada, this 
is available as a SABA/SAMA (short acting muscarinic), LABA and LABA/LAMA. 

Nebulizers are available and can be useful for inhalation at regular tidal breathing, needing no real 
coordination. They do require an outside energy source, waste a fair bit of drug, which does not get inhaled, 
take a longer time to complete treatment and have been recommended against due to COVID and potential 
aerosol generation. In Canada, they are available in SABA, SAMA and SABA/SAMA. In the U.S. there are LAMA 
and LABA formulations available for nebulizers. 

Clearly this means there are a lot of choices that will guide how you prescribe your medications. Cost, 
coverage, patient and caregiver comfort, dosing frequency, availability of the drug in the class you want are 
all important factors. Table 1 gives you an overview of how to choose. 

There is good evidence that giving different medications all in the same type of device leads to better 
outcomes35. Unfortunately, not all medications are available in all devices; in fact, not even all classes are 
available in any one device. 

Clearly someone with cognitive issues would benefit from something more passive, such as a nebulizer or MDI 
with chamber. Family supervision may be helpful. Someone with a busy lifestyle would not want to spend the 
time sitting and getting a nebulized treatment. Dexterity and hand strength might limit the ability to load a 
capsule, compress a canister or preload the SMI canister. See Figure 136 for an algorithm to use to select the 
optimal device for the patient in front of you. 

A newer concept gaining attention is the concept of Peak Inspiratory Flow (PIF). It has been noted that some 
patients do not have inspiratory capacity to activate a DPI, although the different DPIs differ in the 
requirements of adequate PIF. Suboptimal PIF has been associated with poorer outcomes such as hospital 
readmissions37 so should be considered with DPI treatment when outcomes are not optimal. Figure 2 reviews 
a Peak Inspiratory Flow tool38 I created to identify those at risk; this list includes those who are older39, 
hyperinflated40, female41, have poorer lung function42 and post exacerbation43. 

Switching devices 

This article may well get you to consider making some changes in your patient’s inhaler. With appropriate 
training this can lead to improved outcomes but does require a bit of work. A recently published algorithm44 

https://www.google.com/search?q=respimat+device&tbm=isch&ved=2ahUKEwiHlv6hwKjsAhWFAM0KHXcsANIQ2-cCegQIABAA&oq=respimat+device&gs_lcp=CgNpbWcQAzICCAAyBAgAEBhQ14MCWKeRAmD-mwJoAHAAeACAAaUJiAGiNJIBBzUtMi41LjGYAQCgAQGqAQtnd3Mtd2l6LWltZ8ABAQ&sclient=img&ei=etyAX4fxK4WBtAb32ICQDQ&bih=905&biw=1840&client=firefox-b-d#imgrc=Tv0QMVMB8Cb86M
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suggests if you are changing inhalers, you should follow UR-RADAR. In those patient uncontrolled or with 
unaffordable medications, you should review the patient’s condition (e.g., diagnosis, phenotype, co-
morbidities) and address reasons for suboptimal control (e.g., triggers, smoking, non-adherence, poor inhaler 
technique, poor PIFR etc.), discuss inhaler switch options, patient preferences (e.g. size, daily regimen) and 
treatment goals, allow patients’ input and decide by using shared decision-making and re-educate to the new 
device (at minimum: physical demonstration, verbal explanation and patient repetition, both verbally and 
physically) and prime the patient for the follow-up. See Figure 3. 

Conclusion 

The first step in treatment is making the right diagnosis. Spirometry can be done by most patients. If 
spirometry is not feasible then questionnaires help to rule out disease and a normal peak flow rules out 
significant COPD. Subsequently, medications must reach the lung to work. As such the delivery device is 
as important as the medication class. Recognize that the older adult may have challenges in device use, 
which may include decreased cognition, reduced dexterity and comorbidities that need to be considered in 
proper diagnosis and in choosing the correct device to promote improved outcomes. 

 
Table 1. Advantages and disadvantages of the main types of inhalers 
 
Inhaler Advantages Disadvantages 

pMDI 

Pressured Metered Dose Inhaler 

• Portable and compact 
• Multidose device 
• Metered-dose 
• Established/familiar 
• Available for SABA, ICS 

and ICS/LABA 

• Require coordination 
• High deposition in mouth 

and oropharynx 
• ‘Cold Freon’ effect (cold 

sensation of the spray 
hitting the back of the 
throat) 

• Contain propellants that 
can lead to environmental 
decline 

 
pMDI + spacer • Lower dependency on 

inspiratory effort 
• Easier to coordinate 
• Higher lung deposition than 

pMDI 
• Reduced mouth and 

oropharynx deposition 
• Can be used with MDI or 

SMI 

• Less portable than pMDI 
• Certain spacers may 

acquire electrostatic charge 
• Additional cost to pMDI 
• Requires regular 

maintenance  

BA-MDI 

Breath Actuated Metered Dose 
Inhaler 

• Portable and compact 
• Multidose device 
• Breath-actuated 
• Available in ICS, ICS/LABA 

and SABE 

• Contain propellants that 
can lead to environmental 
decline 

• ‘Cold Freon’ effect (cold 
sensation of the spray 
hitting the back of the 
throat) 

• Requires a moderate 
inspiratory effort 
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DPI 

Dry Powder Inhaler 

• Portable and compact 
• Breath-actuated 
• Does not contain 

propellants 
• Multidose devices available 
• Available in SABA, LABA, 

LAMA< LABA/LAMA, iCS 
and ICS/LABA 

• Requires a minimum 
inspiratory effort 

• May not be appropriate for 
emergency situations 

• Multiple designs (maybe 
confusing for the patient) 

• May be complicated to load 
 

SMI 

Soft Mist  

Inhaler 

• Portable and compact 
• Multidose device 
• Lower dependency on 

inspiratory effort 
• High fine-particle fraction 
• High lung deposition; low 

mouth and oropharynx 
deposition 

• Does not contain 
propellants 

• Not breath-actuated 
• Only one device currently 

available 
• May be complicated to load 

Nebulizers • Can be used at any age 
• Can be used by acutely ill 
• No specific inhalation 

technique required 
• Can be used to dispense 

drugs not available as 
pMDI or DPI 

 

• Most lack portability 
• Some require an outside 

energy source 
• Noisy 
• Can result in longer 

treatment times 
• Can be expensive 
• Aerosol generating 

Adapted from (30) 
 
 
Figure 1. Device selection algorithm 
 

 
Reprinted with permission from (36) 
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Figure 2 

 
 
 
 
Figure 3 
 

 
 
Reprinted with permission from (38) 
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