
Welcome to Lung Fit, a podcast dedicated to topics and issues related to the practice and research of 
pulmonary rehab. I'm your host, Dr. Pat Camp. I'm an associate professor in the Department of Physical 
Therapy at the University of British Columbia. And, I'm a principal investigator in the Centre for Heart 
Lung Innovation, located at St. Paul's hospital in Vancouver, BC. I've been involved in pulmonary 
rehabilitation for over 20 years, and I'm delighted to bring this podcast series to our listeners.  

 
Today on this episode, we're continuing our conversation about quality indicators in pulmonary rehab. 
And, this is part two of the three parts. So, in the last episode, we started talking about quality indicators 
for pulmonary rehab. And to refresh your memory, quality indicators for pulmonary rehab for Canada 
were published in the 2019 article by the Canadian Thoracic Society, and I'll link to that paper in the 
show notes. So, this paper described a Canadian Thoracic Society supported project, where we 
identified 14 key indicators of quality for Canadian pulmonary rehab programs. And in our first episode, I 
talked about the indicators 1 to 5, which talked a little bit about the setting and the people that needed 
to be involved. And now in this episode, I'm going to cover indicators 6 to 10, and also to remind you 
about what an indicator is. It's just a statement that provides information about a quality of a healthcare 
service. They can be thought of in terms of structures, processes, and outcomes that should be in place 
for service to be considered of an acceptable quality. So, in that last episode, we talked about the first 
five indicators, which as I said, covered many of the structures such as equipment and personnel, as well 
as some of the processes related to assessment and testing. Quality indicators 6 to 10 continue on 
talking a little bit more about some of the processes related to exercise. And as I said, I'll give you a link 
to the paper and the show notes, so you can have a look at it while you're listening, if you can.  
 

So, let's get started. So, quality indicator 6 states, a direct or indirect one repetition maximum, also 
known as a one RM test, is conducted to assess muscle function, and to develop the muscle 
strengthening exercise prescription. So, this is a very important one. It's really important to do a proper 
objective exercise test, in order to safely and accurately prescribe a strength training program. And, a 
one RM max is a little bit difficult to do, but luckily you can do a modified one RM max, and it's just as 
valid and as recommended by the American College of Sports Medicine. And, I'll link to that paper in the 
show notes, how to actually do that particular test if you're not familiar with it. Now, this is such an 
important indicator for another reason because actually most of programs, in Canada anyway, are not 
doing a strength test prior to having their patients start pulmonary rehab. And if they are, they're 
basically doing something a bit more casual, such as, “Oh, I just look and see if they can lift something 10 
times, and if they can, then you know, that'll be their starting weight.”. But, it's important to do a proper 
valid test of muscle function. It allows you to best gauge how safe an exercise will be, if it is going to be 
not too much weight, in order to keep the patient from injuring themselves. But, one thing that I think 
people don't recognize is that it's just as important to make sure that the patient has enough weight to 
get started with their weight training program. Under training is just as serious, and patients are not 
realizing their full potential if they're just either using too much weight or not enough weight, and also 
not doing it with good form. So, I'll put the citation of how to do the modified one RM test in the show 
notes, and I really encourage you to look at that test. There are YouTube videos, I think that are 
available out there too. So, you can see one demonstrated, and find the time to really get this into your 
program assessment. And, patients like it too, they like to understand how strong they are. And then, 
when they're done the program, you repeat the one RM and they can see how well they've improved. 
And, it's an excellent thing to go in the discharge notes as well, for your program to the physician. 



Okay moving on, quality indicator 7. This one states that lower limb continuous or interval aerobic 
exercise training is prescribed using one or more of the following modalities: stationary cycling, treadmill 
walking, free walking or we might call that hall walking, or stair climbing. And, it further states that arm 
cycling may be used only in conjunction with lower limb aerobic exercise, or in patients for whom lower 
limb exercise is not possible. So, I think this indicator is likely going to be fairly easy for most programs to 
achieve, as I'd expect most are actually already doing this, and certainly our research in Canada would 
say that this is true. But, I want to draw your attention to that second part of the indicator, around the 
arm cycling, or also known as arm ergometry. It's important to note that arm ergometers on their own, 
as the sole source of aerobic exercise training, are not adequate training, and they should really only be 
used as a last resort. I think I've only used it for a handful of patients as their only mode. One patient 
who had such severe anxiety about coming to the program, so I did this with her for just a few sessions 
just to build her confidence and trust, and then started her on the exercise bicycle. And then another 
patient who had no lower limb function at all, and so it really was his only potential aerobic training 
modality, but it really should be an exception. It could be one of the exercises, but if it becomes the bulk 
of the exercise, it really, for most patients, does not provide enough of an aerobic exercise training 
stimulus for them to be able to see those sorts of benefits. So, have a look and confirm that you have 
enough equipment that patients are able to do the bulk of their exercise using either the stationary 
cycle, treadmill walking, hall walking, or stair climbing.  

 
Okay, quality indicator number 8. Aerobic exercises prescribed to accumulate at least 20 minutes of 
continuous exercise at 60 to 80% of the workload max, or VO two peak obtained during a 
cardiopulmonary exercise test, or shuttle walk test, or 60 to 80% of the mean speed achieved during a 
six minute walk test. So, look at how specific those parameters are. You know, they are very specific in 
terms of the time, and in terms of the intensity of the test, and what kind of exercise tests do you do in 
order to be able to come up with this exercise prescription and the parameters of that. So it's important 
to make sure that your patients are working towards these aerobic exercise intensities. Hopefully they 
can start at the lower end of the range, but you know, there may be a little bit of tweaking there. But, 
for most patients, if you've done an accurate CPAP, a shuttle walk test, or a six minute walk test, you 
should be able to have your patients start somewhere in the 60 to 80% range, probably in the beginning, 
more towards the 60, unless they have some other extenuating circumstance. In my experience in 
pulmonary rehab, we tend to under train. I've seen in a lot of programs patients are not starting at any 
particular intensity, and they're often starting a bit too low. Now the first couple of sessions, sure, you 
know, patients are nervous. They may not have exercised in that kind of setting, or with that kind of 
equipment before. So, I'm not suggesting that you, you know, immediately start at a high intensity and 
patients are overwhelmed, and they get muscle soreness and they don't come back. So, of course, 
clinical judgment is so important, but knowing that we tend to under train, it's important that we look at 
our exercise tests, we create an exercise prescription based on those tests, and then we adjust 
accordingly. And so, your adjustments may need to be because the patient has very high levels of 
dyspnea. And so, they need some more time to be able to understand breath control, if that will work 
for them. Maybe they need to have supplemental oxygen, or have their oxygen level titrated, if they're 
already on oxygen, or they might need a different sort of delivery system, or maybe their symptoms are 
really uncomfortable and they need to have more of a high intensity interval training instead of having 
continuous at a particular height or intensity. So, the key is to really focus on understanding where your 
patients start in terms of their exercise test, come up with that exercise prescription that puts them in 
that 60 to 80% range, and then figure out what might be limiting them from getting there. Now, I 
understand that the six minute walk test is not an incremental test, but many programs that's the only 
test they have available. And so, you can at least get some idea of their intensity based on their average 



speed, and then take 60 to 80% of that and go from there. And, I'll give you a link in the show notes to a 
resource that allows you to make that calculation. 

 
Okay, quality indicator 9. Strength training is prescribed using 1 to 3 sets of 8 to 12 reps at an intensity 
of 60 to 80% of the one RM, or the modified one RM obtained from the strength test. And again, it's 
very specific. So, there's no guesswork here. You can do the test,  and then come up with a training 
regimen, 1 to 3 sets, 8 to 12 reps, lots of ability for you to adjust depending on your patient. Now, I also 
recognize that you may be using equipment such as say TheraBands where the intensity is really difficult 
to measure. And, you can't really go from the one RM that easily to something like a TheraBand, but I 
would encourage you to at least standardize as much as you can, say using marks on the band, recording 
colors, you know, recording the body position from where the band is anchored things where you can at 
least know where the patient started, and then it makes it a little bit easier for them to progress. And 
then, that's a segue into the idea about progression. 
 

Quality indicator 10 says exercise, intensity and volume is assessed weekly to facilitate progression to 
achieve the desired workloads. Now, in my opinion, almost as bad as not starting at the appropriate 
intensity is not progressing. I have seen workout logs of patients in pulmonary rehab where the patient 
has basically had no progression week after week. So, no wonder some patients don't get the benefit 
they could have had, and what a potential, a huge waste of their time to go through this whole program 
and really not see the kind of benefits that they may have been able to see. Now, some programs use a 
basic rule of thumb of a 5% increase each week. And for them, that's the norm. They make that 
progression. If the patient can't do it, that is assessed at the time it's recorded and the intensity 
adjusted, and then, you know, potentially the next session or in the next week, they try again. So really, 
the understanding is that we will make that progression every week, and each progression should 
actually be really expected and applauded that patients should really celebrate that they've been able to 
increase that. And so, that should be really well recorded and indicated to the patient. So, they get that 
kind of feedback on a weekly basis. So as you can see, these indicators really focus on the bread and 
butter of pulmonary rehab, the exercise. The emphasis here is on the need for standardized testing from 
which you can have an accurate exercise prescription. Of course, you'll have patients where you have to 
make alterations or exceptions. That's a given, that is healthcare. But, you should address each patient 
in a similar fashion with respect to testing and training, and then individualize, accordingly. You know, a 
quality pulmonary rehab program will pay attention to how it assesses and determines the exercise 
regimen for each patient, and how it will progress that patient's exercise as the patient continues with 
the program.  

 
So next week we'll finish off with the last few indicators, which go a little bit more into education, as 
well as outcome assessment. I hope you’ve found this particular episode helpful, and we'll talk to you 
soon. Bye for now. 

 
Thanks for listening to Lung Fit. Show notes and transcripts can be found on our webpage: 
@lungfit.med.ubc.ca. If you found this episode interesting and helpful, please consider reviewing the 
show on iTunes, and tell your friends and colleagues. If you want to suggest a topic for a show, please 
leave a comment on our web page. Thanks for listening. 

 


