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T he 2024 federal budget1 was re-
leased on 16 April 2024. It in-
cludes major spending on housing, 

the Canada Disability Benefit, and a na-
tional school food program.2 These initia-
tives will come at a significant cost: Finance 
Minister Chrystia Freeland projected a $40 
billion deficit this fiscal year. According to 
the CBC, the government will spend more 
this year to service the growing $1.4 trillion 
national debt than on health care.2

To help pay for some of its commitments, 
the government increased the taxable por-
tion (aka the “inclusion rate”) of capital gains 
from 50% to 66.67%. Changes take effect 
on 25 June 20243 and are expected to bring 
in about $19.3 billion over the next 5 years.4 

The government’s plan to tax the “very 
wealthiest” has been criticized by many for 
failing to account for how middle-class 
Canadians and small businesses, includ-
ing medical professional corporations, will 
be affected. Immediately following the 
budget announcement, CMA President 
Dr Kathleen Ross’s remarks were quoted 
in a Globe and Mail article titled “Changes 
to capital-gains tax may prompt doctors to 
quit, CMA warns.”5

So, what is a capital gain? And why do 
these changes matter to physicians? 

A capital gain is an appreciation in value 
above what was originally paid to acquire 
an investment. Capital gains generally ap-
ply to the sale of stocks, real estate (except 

a principal residence), and assets used in 
a business. For example, if you buy stocks 
for $100 000 and sell them for $150 000, 
the capital gain is $50 000. At an inclusion 
rate of 50%, that means $25 000 would be 
added to your total income and taxed at 
your applicable tax rate [Table].6 Of note, 
capital gains inclusion rates have varied in 
recent decades, reaching as high as 75% in 
the 1990s.4

Many Canadians will not be affected by 
the tax increase, because the new 66.67% 
inclusion rate applies only to gains over 
$250 000 for individuals.7 Individual capital 
gains below $250 000 that are outside of a 
sheltered tax account like a TFSA or RRSP 
will still be taxed at the 50% inclusion rate. 

However, the majority8 of physicians 
are incorporated, a structure that enables 
them to earn professional income that is 
taxed at a lower tax rate than if that income 
was earned personally. The corporation’s 
tax-deferred dollars can then be invested as 
retirement savings, and physicians can pay 
themselves income in the form of salary or 
dividends. Unlike individuals, whose capital 
gains are taxed at 50% for the first $250 000, 
physicians’ medical corporations receive no 
such exemption and will have all of their 
capital gains subject to the 66.67% inclusion 
rate.6 In other words, the new higher inclu-
sion rate applies to every dollar of capital 
gains of a corporation. A physician would 
realize the effects of these changes upon 
selling property or cashing in investments 
or shares held by their corporation.7 

Until now, the integration of corporate 
and personal taxes would generally make 
a taxpayer indifferent to realizing a capi-
tal gain personally versus corporately. The 
changes introduced in the 2024 federal bud-
get have thrown the foundational principle 

The 2024 federal budget: 
Bad news for medical 
professional corporations

EDITORIALS

Corporate income tax Existing rule New rule
Capital gain 100 000 100 000
Taxable capital gain 50 000 66 667
Corporate tax rate 50.67% 50.67%
  
Corporation income tax 25 335 33 780
Refundable tax (assumes full refund) (15 333) (20 444)
 _______________________  ________________________

Net corporate tax after dividend refund 10 000 13 300
 _______________________  ________________________ _______________________  ________________________

Amount available for distribution 90 000 86 700
  
Personal income tax  
Capital dividend (tax-free) 50 000 33 333
Non-eligible dividend 40 000 53 367
Tax rate on non-eligible dividend 48.89% 48.89%
 _______________________  ________________________

Personal tax 19 556 26 091
 _______________________  ________________________ _______________________  ________________________

  
Total personal and corporate tax 29 556 39 391
Fully distributed tax rate 29.56% 39.39%

  
Compare to capital gain individually Existing rule New rule
First $250 000 26.75% 26.75%
Exceeding $250 000 26.75% 35.67%

TABLE. Example showing the integration of personal and corporate tax rates assuming a  
BC individual at the top marginal tax rate.

Source: Matthew Baker, CPA.
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of integration into disarray, now making 
it significantly disadvantageous to realize 
capital gains in a corporation before the 
net proceeds are distributed.  

Dr Ross called the changes “one more 
hit to an already beleaguered and low- 
morale profession.” On behalf of the CMA,  
Dr Ross has asked the government to ex-
clude medical professional corporations 
from the capital gains changes. At the time 
this editorial was published, no response to 
this request had been communicated. Alter-
natively, I wonder if it might be prudent to 
ask that individuals be allowed to allocate 
their annual personal capital gains limit of 
$250 000 to their corporation.

What now? Do we feverishly sell off 
investments prior to 25 June 2024? Invest 
outside of the corporation going forward? 
Or continue as is? I will require the care-
ful analysis of an accountant to determine 
the best financial strategy. The more dif-
ficult problem to address for some, how-
ever, might be the psychological sting of 

once again feeling underappreciated by our 
government. n
—Caitlin Dunne, MD, FRCSC
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EDITORIALS

I n the afternoon of Wednesday, 17 April 
2024, a cyclist was struck and killed 
by a pickup truck in East Vancouver. 

This tragic event was the 14th death due 
to a road crash in Metro Vancouver this 
year, and the province-wide fatality count 
is higher still. For every road death, there 
are severalfold more people requiring hos-
pitalization or other health care due to 
traffic-related crashes, which cause roughly 
300 fatalities, 4000 hospitalizations, and 
60 000 emergency department visits per year 
in British Columbia.1 The overwhelming 
majority of these harms can be prevented.

The vision-zero approach to road crashes 
aims to eliminate fatalities and serious in-
juries due to road crashes by addressing 
the transportation infrastructure and policy 
decisions that are the root causes of road 
crashes. This goal has been endorsed by BC’s 
Office of the Provincial Health Officer, 
which has called for comprehensive action 
in the areas of safe speeds, safe roadways, 
safe vehicles, and safe road users.2

Safe vehicle speeds are crucial to pre-
vent serious injuries due to crashes; higher 
speeds make crashes both more likely to 
occur and more severe in their outcomes. A 
substantial body of evidence indicates that 
a pedestrian struck by a vehicle moving at 
50 km/h may have a 20% chance of sur-
vival, while a pedestrian struck at 30 km/h 
has a greater than 90% chance of survival.3 
Action from local governments has been 
promising: over 60 municipalities in BC 
have lowered speed limits from the standard 
50 km/h to 30 or 40 km/h in specified areas 
or community-wide.

Posted speed limits are one of many im-
portant tools available to improve driving 
safety. Also important is that the design of 
roadways promotes safety and is coherent 
with posted speed limits. Traffic-calming 
design choices such as narrower lanes, speed 

humps, and small roundabouts on residen-
tial streets have been shown to decrease 
vehicle speeds.4 Meanwhile, interventions 
such as raised crosswalks and protected cy-
cling lanes can facilitate safe movement 
amid roadways.

While roadway designs and policies can 
decrease the harms from crashes, an overall 
transportation mode shift away from per-
sonal vehicles may be most impactful. Strat-
egies to support walking, cycling, and public 
transit use can decrease injury risk at the 
population level. Safe and active transpor-
tation options can prevent chronic diseases 
and promote mental health while improving 
access to work, education, and recreation. 
Importantly, these more-sustainable modes 
of transportation can support the impera-
tive of climate change mitigation while also 
promoting health.

The current burden of injuries and 
deaths due to road crashes carries an es-
timated cost of $492 million per year in 
BC;1 the human cost of lives lost and altered 
cannot be assigned a dollar value. Health 
care related to road crashes is delivered in 
medical specialties including emergency 
medicine, family medicine, and orthopae-
dics. Likewise, physicians practising in the 
separate day-to-day worlds of public health 
and trauma surgery recently advocated to 
Vancouver City Council in favor of a mo-
tion to reduce local speeds, which passed 
unanimously. Just as the medical commu-
nity advocated with others for seatbelt laws 

a generation ago, we can work together to-
day for safe transportation. n
—Michael Schwandt, MD, MPH, FRCPC
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Re: Primary care needs more 
access to doctors, not less
I wish to affirm the Premise put forward by 
Drs Bell and Sloan that both patients and 
physicians benefit from increased access to 
primary care [BCMJ 2024;66:14-15].

I have been in family practice for 40 
years. I have been on call for most of that 
time. Earlier in my career, I was generally 
available 24/7, as I was mostly doing locums 
in remote solo practices, often in the Arctic. 
For the past 28 years, I have “limited” my 
availability to about 14 hours/day, 7 days/
week, year-round. This includes most days 
that I am away on holiday, which averages 
13 weeks/year. Wherever I am, I turn off my 
phone at 8 p.m., guaranteeing a good night’s 
sleep. About half of my 2500 patients have 
my personal contact information. They know 
not to call me, but they may text or email 
anytime, in English, French, or Spanish.

What is the consequence of this engage-
ment? Happy patients and a happy, healthy 
doctor. So far, I have accumulated 4 days 
of disability—1 day for a bad flu in 1986 
(no flu vaccine back then), 1 day to recover 
from esophageal surgery for a Zenker di-
verticulum, and 2 days off after a total hip 
replacement (I cycled to the office on day 8 
post-op). I have not experienced fatigue or 
burnout. On the contrary, I consider my life 
essentially stress-free. I continue to indulge 
in many other pursuits, including cycling 
a minimum of 10 000 km/year for the past 
21 years, all over the world. At age 64, I 
enjoy practising medicine as much as ever 
and hope to continue to serve my patients 
for many years to come.
—Thomas DeMarco, MD
Whistler

Physician ignition: Promoting 
physician wellness through 
CME
The 69th Annual St. Paul’s Hospital CME 
Conference for Primary Care Physicians 
was held in Vancouver 21–24 November 
2023. Close to 1000 family doctors and 
medical residents attended in person, and 
500 attended virtually from all over North 
America. The dynamic planning committee 
innovated and led with a variety of well-
ness initiatives to engage and energize 
participants. By incorporating physician 
mental and physical health, we help doc-
tors have the agency to treat patients more 
effectively.

Using an app to pose a daily question, 
we sparked discussions related to work-
place and physician wellness. On day 1, we 
asked participants what advice they would 
give to a new medical graduate. The follow-
ing is a collection of answers that I wish 
someone had discussed with me earnestly 
22 years ago.
• Don’t be scared to ask a colleague for 

their opinion.
• Hold boundaries when answering the 

phone and emails.
• Have self-compassion. You can be good 

enough—a good physician, a good 
person—while making mistakes. We 
are also human beings.

• Never finish a vacation without plan-
ning the next one.
Professional fulfillment was another 

conference theme. The following pearls 
shared by physicians are some of the con-
structs that bring meaning to our work and 
give us purpose. On day 2, participants were 

asked what aspect of their work makes them 
feel most fulfilled. These are some of the 
answers:
• Connecting with patients and devel-

oping a strong relationship.
• The goal of leaving the patient feeling 

reassured, validated, and genuinely un-
derstood.

• When patients take time to express 
their gratitude, it fills my emotional 
bucket.

• It is nice to hear positive feedback from 
specialists and colleagues.
As health care has become more com-

plex, working in teams is essential for better 
patient care. Teamwork allows physicians to 
focus on the “doctoring” and can be fulfill-
ing by supporting and being supported by 
other health care workers. On day 3, we 
asked participants to share best practices 
that help teams thrive in health care. These 
are some of the responses:
• Communication. Always explain why— 

everyone needs motivation and rea-
soning.

• Knowing your limit and when to ask 
for help is important.

• Define roles and let your team members 
shine in their roles. Positive feedback 
and appreciation go a long way!

• Regularly check in on each team mem- 
 ber. This will encourage the team to  
speak freely about how they are feeling 
and for everyone to be on the same  
page.
We also hosted an ideas board outside 

the main conference hall where wellness tips 
were posted. Daily polls and word clouds 
were used prior to the start of half days and 

Continued on page 149
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PRESIDENT’S COMMENT

A s doctors, we hear about and feel 
the daily challenges of a con-
strained health care system—the 

lack of adequate doctors, nurses, operating 
rooms, hospital beds, CT, and MRI, and 
the list goes on. How do we improve access 
for patients amid these ongoing challenges? 
How do we accomplish the difficult task 
of providing patients with the quality care 
they need when they need it? 

In the words of former Lego CEO Jør-
gen Vig Knudstorp: “Many creative people 
are finding that creativity doesn’t grow in 
abundance, it grows from scarcity—the 
more Lego bricks you have doesn’t mean 
you’re going to be more creative; you can 
be very creative with very few Lego bricks.” 
What lessons have we learned from years 
of scarce resources in hospital-based and 
specialty care? How have we been creative 
in addressing a constrained system? And 
what actually works to increase patient ac-
cess and reduce wait lists?

It has long been known in queuing theo-
ry that a single-entry model, where the first 
patient in line is directed to the first avail-
able physician, is the most efficient model 
to keep wait times as short as possible.1 
Multiple studies show that the key barrier 
to implementing this model revolves around 
the potential unwillingness of physicians 
to engage in this kind of practice and their 
ability to standardize their practices. Yet, 
the benefits are clear: reduced wait times for 
both consultation and surgery, high provider 
satisfaction, and, from an equity perspective, 
better outcomes for patients and physicians.

Understanding this, in 2018, the Spe-
cialist Services Committee, a partnership 

The creativity to do more 
with less in a constrained 
health care system

between Doctors of BC and the Ministry 
of Health, launched the Enhancing Access 
Initiative, which supports interested groups 
of specialists to implement a single-entry 
model that strengthens patient access to 
specialist services by prioritizing patients to 
see the first available physician. Today, 34 
specialist groups have implemented pooled 
referral models by working with local com-
munities of practice, holding engagement 

sessions with referring partners, and es-
tablishing true multidisciplinary clinics. In 
a thorough evaluation, it was noted that 
groups who underwent this process were 
able to decrease wait times by almost 70%, 
or 75 days!2

The Specialist Services Committee also 
created new fee structures in 2011 to sup-
port nurses in practice with rheumatolo-
gists. This was in response to significant 
data that showed multidisciplinary care re-
duces patient wait times, improves patient 
self-management, and leads to improved 
emotional and psychological well-being.3 
More than a decade later, this has led to 

a 15% increase in the number of patients 
seen by rheumatologists across the province. 

Inspired by this, the Specialist Services 
Committee rolled out a specialist team col-
laborative in 2022, in which more than 10 
different specialist groups embarked on a 
process to integrate multidisciplinary team 
members in complex specialist practices. 
Despite the specialists being spread across 
the province in both rural and urban loca-
tions and across the spectrum from pro-
cedural and nonprocedural specialties, the 
outcomes again demonstrated success across 
all metrics. For these specialist groups, the 
capacity to see patients increased by more 
than 50%!

In my last President’s Comment, I spoke 
about the necessary work to increase health 
human resources and infrastructure. Far too 
many patients remain on wait lists, uncer-
tain when they’ll be seen by a physician 
or when their diagnostic test or surgery 
will take place. While we wait for those 
increases in resources and infrastructure to 
be realized, we cannot afford to stand still. 
By listening to physicians across BC and 
leaning on their successes, we can reduce 
wait times for patients and improve their 
experience of care in times of scarcity, if 
we are willing to be creative. Single-entry 
models and multidisciplinary team-based 
care are two examples of evidence-based 
interventions that can help increase capacity 
in a constrained system. 

In scarce times, we need to rely on our 
innovation, motivation, and ability to be 
strategic with our resources so we can do 
more with less. Doctors of BC, by way of 

It has long been known 
in queuing theory that 
a single-entry model, 
where the first patient 

in line is directed to the 
first available physician, 

is the most efficient 
model to keep wait times 

as short as possible.

Continued on page 149
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the Joint Collaborative Committees, en-
gagement partners and regional advisors 
and advocates based within the boundaries 
of each health authority, and several Doc-
tors of BC departments, fully supports this 
work by prioritizing the physician voice and 
leaning in on collaborative care because we 
can all truly do better, together. n
—Ahmer A. Karimuddin, MD, FRCSC
Doctors of BC President
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were viewed by all participants on a big 
screen in the main lecture hall. 

The transformation of CME has be-
gun with new and innovative methods 
to promote physician wellness through-
out medical education. Having a sense of 
community among health care providers 
is crucial for listening, sharing ideas, and 
feeling supported and valued.

This was the start of what I call CME 
2.0. Medical education and conferences are 
more than academics. These concepts are 
crucial to support and develop a thriving 
family doctor. I can’t wait for CME 3.0 in 
2024. I want to change physician burnout 
to physician ignite!
—Daniel Y. Dodek, MD, CCFP, FCFP
St. Paul’s Hospital CME Conference for 
Primary Care Physicians, Physician Lead 
Wellness
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only operating rooms but also oncologists, 
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is also critical to cancer care, providing the 
link between general surgeons and on-
cologists. Diagnostic imaging is critical as 
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intensive, including physical laboratory re-
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and skilled professionals (pathologists, 
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ABSTRACT: Infertility is a common diagnosis: 

in its original, heteronormative definition, it is 

known to impact about 1 in 6 couples world-

wide. Governments across Canada and beyond 

have been increasingly providing support for 

those undergoing fertility treatment, and BC is 

the most recent province to announce funding, 

beginning in 2025. As the amount of proposed 

funding is not sufficient to cover treatment 

for all who seek it, we look to examples from 

other provinces and countries to guide us in 

forming criteria that balance fair access with 

likelihood of successful treatment. A majority of 

Canadian provinces currently provide publicly 

funded fertility care, albeit with highly vari-

able models. Quebec previously introduced 

a model with generous coverage, including 

up to three cycles of in vitro fertilization (IVF), 

along with medications, associated procedures, 

and embryo transfers for each live birth. Due 

to high costs, this funding was removed and 

reintroduced in 2021 with a more restrictive 

Lauren Whitehead, MD, FRCSC, Rahana Harjee, MD, FRCSC, Niamh Tallon, MB, BCh, BAO, FRCSC

BC to fund in vitro fertilization: 
For whom and how?
BC is in a unique position to learn from other provinces and countries that 
offer fertility funding. We review the available data and consider how to 
provide equitable access for BC residents to a much-needed treatment. 

Dr Whitehead is a reproductive 

endocrinology and infertility fellow, year 

2, at the University of British Columbia. 

Dr Harjee is a reproductive endocrinology 

and infertility fellow, year 1, at UBC. Dr 

Tallon is a reproductive endocrinology 

and infertility specialist at the Olive 

Fertility Centre and a clinical associate 

professor and gynecologic reproductive 

endocrinology and infertility fellowship 

program director at UBC.

This article has been peer reviewed.

model, as well as age cutoffs for IVF and 

embryo transfers. In Ontario, the current fund-

ing model was introduced in 2015 and covers 

intrauterine insemination cycles and one cycle 

of IVF in patients younger than 43 years of age. 

Other provinces have offered a fertility treat-

ment tax credit. While the BC announcement 

stated that one cycle of IVF with medications 

will be covered, the details on how this finite 

resource will be distributed are still unclear. We 

hope BC will consider the lessons learned from 

other provinces and countries and implement 

a program that is fair and accessible to those 

who need it.

Defining infertility
Infertility is defined as a condition or dis-
ease that results in difficulties in achieving 
a successful pregnancy. It has been esti-
mated to affect 1 in 6 heterosexual couples 
worldwide.1 The true prevalence of infertil-
ity is likely higher if a more inclusive defi-
nition is used, because many members of 
the LGBTQIA2S+ community and single 
individuals will need access to fertility treat-
ments to build their families. The traditional 
definition of infertility is heteronormative 
and includes regular, unprotected inter-
course for 12 months (if the female partner 
is younger than 35 years of age) or 6 months 
(if the female partner is 35 years of age or 
older). In 2023, the American Society for 
Reproductive Medicine expanded the defi-
nition of infertility to acknowledge that age, 
medical history, sexual history, reproduc-
tive history, physical findings, and testing 

also contribute to its diagnosis.2 With this 
more inclusive definition, patients who re-
quire the use of donor gametes, either as a 
single individual or as a couple (for example, 
same-sex female couples), are addressed.2 
The impact of infertility stretches beyond 
the ability to create a family—the signifi-
cant emotional and financial hardship ex-
perienced by patients is well documented, 
as is the stigma associated with the disease. 
Moreover, this diagnosis does not discrimi-
nate between individuals of varying socio-
economic classes, leading to a disparity in 
who can access treatment.1

The economics of fertility
An aging population, combined with a re-
duction in birth rates, has led to population 
decline worldwide, and BC is not immune. 
In fact, for the first time in history, BC has 
experienced negative population growth.3 
The potential impacts on the economy due 
to this trend—fewer people entering the 
workforce than leaving it—are concerning, 
and governments around the globe have 
been taking notice and providing increased 
funding for fertility services. For example, 
of the 43 countries providing in vitro fer-
tilization (IVF) and intrauterine insemina-
tion (IUI) in Europe, 39 provide at least 
partial funding.4 Across Canada, the ap-
proach to public funding is highly variable 
but is available in a majority of provinces: 
Quebec, Ontario, Manitoba, Nova Scotia, 
Prince Edward Island, Newfoundland and 
Labrador, and New Brunswick.5-11
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Fertility funding in BC
In February 2024, BC announced coverage 
for fertility treatments, with funding for 
one cycle of IVF with medications, starting 
1 April 2025.12,13 The announcement ac-
knowledged the aims of funding, including 
providing treatment for people experienc-
ing infertility, same-sex and gender-diverse 
couples, and individuals wanting to build 
a family.12 However, details on program 
eligibility and access to services and the 
definition of a “cycle of IVF” have yet to 
be determined.13 Beyond expanding access 
to fertility treatments, funding also helps 
break the stigma of infertility and raise 
awareness.14 While this news is exciting, 
a budget of $64 million over 2 years leaves 
many questions unanswered. In BC, we 
are in a unique position to consider the 
key learning points that other provinc-
es and countries have gained from their 
experiences. We review these points and 
present considerations to enable equitable 
access to a much-needed treatment for 
BC residents. 

Fertility funding elsewhere in 
Canada and beyond
Quebec
In 2010, Quebec introduced the most 
generous public coverage for IVF, with no 
exclusion criteria. The program allowed 
self-referrals and included three cycles of 
IVF with medications and any associated 
procedures, such as surgical sperm retrieval 
or donor sperm. Embryo transfer for all 
created embryos was also included, and a 
successful live birth reset the cycle count 
to one. To tackle the IVF-related multiple 
pregnancy rate—one of the primary goals 
of the program—a strict limit was placed 
on the number of embryos transferred.15 

During funding, single embryo transfer 
rates increased from 9.2% to 64.3%, with 
a subsequent drop in multiple pregnancies 
from 25.6% to between 3.3% and 7%. The 
number of IVF cycles, however, ballooned 
from 2000 per year prior to coverage to 
over 8000 per year by 2013, placing enor-
mous pressure on the health care system and 
fertility clinics. With the increase in cycle 

numbers came a decline of nearly 10% in 
the live birth rate.15 

While the exact costs of the program 
are unclear, it is estimated that this unre-
strictive coverage policy cost the province 
$60 to $80 million annually (equivalent to 
between $82.4 million and $109.9 million 
in 2024).15-17 The program was terminated 
in November 2015 in favor of a restrictive 
policy covering only IUI, except in the case 
of fertility preservation for oncology.15

The current Quebec model came into 
practice in November 2021, and coverage 
for IVF was once again included. Only one 
cycle is covered, with specific restrictions, 
including age (< 41 for IVF and < 42 for 
embryo transfers) and no history of vasec-
tomy or tubal ligation. Superovulation and 
donor insemination are also covered (in-
cluding medications). However, despite a 
more restrictive model of IVF coverage, 
wait lists have lengthened to the point that 
some women age out of funding.5 In fact, 
a temporary reimbursement program was 
established in June 2022 to help reimburse 
expenses incurred for out-of-pocket IVF in 
these individuals and families.5

Ontario
Ontario also has a long history of fertil-
ity coverage and was the first province to 
fund IVF, in 1985.18 However, funding was 
withdrawn in 1993, except for the indica-
tion of bilateral tubal occlusion.18 Ontario 
reintroduced funding for fertility treatments 
in 2015: unlimited IUI cycles and one cycle 
of IVF in females younger than 43 years 
of age (including single embryo transfer 
of all viable embryos).6,19 Medications are 
not covered, although many individuals 
and families have coverage through pri-
vate insurance providers.6,19 As in Quebec, 
coverage is not dependent upon having a 
diagnosis of infertility.6,19,20

After its reintroduction, there was an 
influx of consultations and an increase in 
IVF cycles.20 For example, the number 
of treatment cycles in females aged 40 to 
42, a poorer-prognosis group, doubled.21 
However, similar to the Quebec experience, 
there was an associated decrease in the live 

birth rate per IVF cycle started.21 Initial 
wait times for IVF were listed as 1.5 years 
and settled to around 1 year a few years 
later,20 although the wait time between clin-
ics remains variable. Management of wait 
lists has been left to individual clinics, with 
minimal transparency to patients regarding 
the different allocation methods used: first 
come first served, lottery, priority to those 
approaching the age restriction, or priority 
to better-prognosis patients.20 This has led 
to some patients attending consultations at 
multiple clinics, hoping to maximize their 
chance of receiving funded IVF as soon as 
possible,20 further stretching finite resources.

Other provinces
A more generalized approach to coverage 
has been taken by other provinces, including 
tax credits or reimbursements up to a certain 
value or percentage for fertility treatments. 
Shortly after Quebec began funding IVF 
in 2010, Manitoba began offering a fertil-
ity treatment tax credit.7 The credit covers 
40% of treatment costs, including the full 
spectrum of fertility treatments, to a maxi-
mum annual eligibility of $20 000 (i.e., a 
maximum tax credit of $8000).7 There is 
no limit on the number of treatments un-
der this model.7 Nova Scotia provides the 
same tax credit as Manitoba, with a recent 
extension of its coverage to include surro-
gacy expenses.8 

Funding outside Canada
Around the globe, programs vary widely 
in their coverage and implementation. The 
approach taken by the UK is coverage for 
IVF in the context of 2 years of unpro-
tected intercourse for heterosexual couples 
or following six rounds of IUI for female 
same-sex couples.22 The details and cutoffs 
vary locally and are determined by an inte-
grated care board.22 These cutoffs generally 
include a body mass index (BMI) between 
19 and 30 kg/m2, age younger than 42 years, 
and nonsmoking status of both partners.22 
They also specifically state that at least one 
person in the couple must be childless (i.e., 
no adopted or biological children).22

Currently, BC’s Medical Services Plan 
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(MSP) covers the initial consultation and 
office visits for infertility, as well as a large 
portion of fertility testing. Anti-Müllerian 
hormone—a crucial test for determining 
ovarian reserve—is not included in the cov-
erage and costs, on average, between $70 and 
$80. Fertility-related surgeries, including 
hysteroscopy and laparoscopy, when indi-
cated, are covered. While a hysterosalpin-
gogram for uterine cavity and tubal patency 
assessment is covered by MSP, this test is 
becoming increasingly difficult for patients 
to access, as fewer and fewer hospitals and 
clinics are offering the service. While al-
ternative forms of uterine cavity and tubal 
patency by ultrasound are available, these 
options are not currently covered by MSP. 
An influx of patients following the introduc-
tion of IVF coverage will likely worsen the 
current bottleneck, resulting in further de-
lays in diagnosis and treatment for patients 
unless access to this testing is improved.

Treatment costs
In our current model, once history and test-
ing indicate that IVF is the recommended 
treatment, most care is no longer covered 
by MSP. Treatment with IVF typically costs 
$10 000 to $12 000, with medications cost-
ing an additional $5000 to $9000. The large 
range in cost is a result of the type of fertil-
ization method used and the dose of medi-
cations required, respectively. The funding 
would be able to cover approximately 1600 
to 2250 cycles each year, which would not 
include the costs of future embryo transfers 
(approximately $3000 to $4000 per trans-
fer) and storage fees. Additional optional 
costs include surgical sperm retrieval and 
genetic testing of embryos for aneuploidy 
or for indications such as translocations (a 
potential cause of recurrent miscarriage) or 
single gene disorders. 

Repercussions of increased 
demand for treatment
Currently, fertility clinics in BC perform 
over 2500 IVF cycles annually for infer-
tility. With financial barriers to treatment 
removed, demand will surely increase. 
As described above, experience in other 

provinces indicates that the introduction of 
funded IVF will lead to a dramatic increase 
in the number of IVF cycles performed an-
nually.15,20 Regardless of the number of cy-
cles being funded, this demand may not be 
sustainable for fertility clinics, where there 
is a maximum number of cycles that can be 
safely performed from both the clinical and 
laboratory perspectives. Additionally, there 
is a North American shortage of specialists 
trained in reproductive endocrinology and 
infertility,23 with only a handful of new phy-
sicians being trained in Canada annually.24 

Limitations in access to treatment
It is also important to consider how these 
services can be accessed by patients in geo-
graphically underserved regions, where vis-
iting an IVF clinic requires time off work, 
travel, and other expenses. Fertility clinics 
are centred in the Lower Mainland and 
Victoria, with only a handful of satellite 
clinics with ultrasound and IUI capabili-
ties present in other regions of the prov-
ince. While telehealth and partnership with 
gynecologists in these regions can provide 
some assistance, patients are still required 
to be seen in a fertility clinic for proce-
dures, which can be performed only by a 
reproductive endocrinology and infertility 
specialist connected with a fertility lab.20 
Consideration should be given to how fund-
ing can be provided to patients across BC 
in an equitable manner, regardless of their 
geographical location. 

How to allocate finite funding
The finite funding will not cover IVF for 
all BC residents, so how can we allocate it 
to best serve the population? With fund-
ing available for a single treatment (IVF) 
there may be a desire to pursue IVF over 
nonfunded, less-invasive options (e.g., 
IUI or ovulation induction). For example, 
first-line therapy for polycystic ovarian 
syndrome (and resultant oligo-ovulation) 
is ovulation induction with an oral agent 
combined with timed intercourse, and, in 
unexplained infertility, both the Ameri-
can Society for Reproductive Medicine 
and the Canadian Fertility and Andrology 

Society advocate for three to four cycles 
of medicated (i.e., superovulation) IUI in 
patients younger than 38 years of age be-
fore pursuing IVF.25,26 Funding will lead to 
challenges balancing these evidence-based 
recommendations with patients’ desire to 
use the funded option, potentially resulting 
in lengthy wait lists. 

As it is not financially feasible to pro-
vide IVF to everyone likely to seek treat-
ment under the current proposed funding, 
restrictions and/or criteria are needed to 
balance fair access with the likelihood of 
successful treatment. When determining 
eligibility for funding, the most common 
criterion put in place is age—being mind-
ful of the significantly lower success rates 
with advancing maternal age.4 For instance, 
when Quebec offered multiple cycles of IVF 
with no age limit, a retrospective analysis 
showed a 10% live birth rate per cycle at 
age 40, declining to 6.9% at age 41, 5.4% 
at age 42, and 4.1% at age 43, with 0 live 
births at age 44.27 While each live birth is 
valuable, at age 43, the mean treatment cost 
per live birth (excluding medications) was 
$103 994, and at age 44, the mean treatment 
cost was $597 800, with no live births.27 A 
recent study from Ontario found an 8.3% 
live birth rate per IVF cycle started for pa-
tients aged 40 to 42.19 Other regions have 
also considered predictors of success when 
determining exclusion criteria, including 
smoking and BMI. Regulations from the 
College of Physicians and Surgeons of BC 
for nonhospital surgical settings necessitate 
anesthesia involvement for patients under-
going egg retrieval who have a BMI greater 
than or equal to 40 kg/m2.28 This comes at 
an additional cost and is available at only 
certain clinics in BC.

How this funding will extend to all in-
dividuals wanting to create a family is un-
clear. To inclusively provide treatment for 
same-sex and gender-diverse couples and 
individuals wanting to have a child inde-
pendently, it may be reasonable to consider 
funding the purchase of donor sperm and 
subsequent inseminations for same-sex fe-
male couples and single women wanting 
to conceive. For same-sex males wanting 
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to create embryos, donor eggs are either 
provided by a known donor or purchased, 
which is more costly. 

Assuming a tax credit system is not used, 
thought will need to be given to moderating 
wait lists and creating a centralized wait list. 
With this, patients would be assessed based 
on set criteria and approved for treatment. If 
deemed eligible, they could use the provided 
funding at the fertility clinic of their choice. 
This system would prevent patients from 
feeling that they should seek consultations 
and be placed on IVF wait lists at multiple 
clinics, as documented in other provinces,19 
further minimizing the unnecessary use of 
finite resources. Additionally, the question 
will be raised whether patients who have 
fertility coverage for procedures and medi-
cations through extended health benefits 
should have the same access to government 
funding as those without any coverage.

Another pressing concern is that pa-
tients who need treatment may delay care 
to wait for the funding. It is well known 
that IVF success is based largely on egg 
quantity and quality, both of which reduce 
with time. Time is crucial for patients with 
a low egg reserve and for patients at an age 
where dramatic reductions in egg quality 
are occurring.

Additionally, although funding breaks 
down the financial barrier to treatment, it 
can also open the door to indiscriminate use 
of the technology. IVF is not without risk, 
for both the patient and the pregnancy. It 
involves injection medications and a surgi-
cal procedure, with risks including ovar-
ian hyperstimulation syndrome, infection, 
bleeding, and damage to surrounding organ 
structures. Pregnancies may be higher risk 
for babies small or large for their gestational 
age or preeclampsia. 

While IVF has broken down many bar-
riers faced by individuals and couples hop-
ing to build a family, it should not be used 
indiscriminately. The funding announce-
ment is exciting and requires careful con-
sideration from interested parties on how 
to best use this finite resource to serve BC 
while still supporting medical recommen-
dations. n
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practices like tai chi and yoga can reduce 
pain and improve physical function in os-
teoarthritis patients. Collaborating with 
family physicians, physiotherapists can 
educate patients about osteoarthritis and 
recommend suitable exercises, while also 
considering adjunct therapies for additional 
support.

Article 4: Zentner addresses the chal-
lenges of assessing surgical risk in ortho-
paedic patients with obesity and emphasizes 
the need to consider factors such as gen-
der and weight that can have medical and 
surgical implications for complications in 
different types of surgery. Alternative ap-
proaches to risk assessment are discussed, 
highlighting the importance of address-
ing malnutrition, reducing comorbidities, 
and focusing on weight loss as a percent-
age of body weight. Physiological factors in 
weight regulation and the potential benefits 
of evidence-based treatments, including 
pharmacotherapy, for achieving weight loss 
are also discussed.

As the success of knee replacement 
procedures continues to grow, so does the 
demand, but without an increasing supply, 
patients are left waiting and have to seek 
alternative care. We are optimistic that the 
articles presented in this two-part theme 
issue will provide valuable insights on knee 
osteoarthritis. As guest editors, we express 
deep gratitude for the contributions of the 
diverse authors who have adeptly summa-
rized this extensive topic with clarity and 
conciseness. n

Dr Maziar Badii

Dr Bassam Masri

I n the first part of this two-part theme 
issue on the important medical prob-
lem of osteoarthritis, as exemplified 

by osteoarthritis of the knee, we discussed 
the diagnosis and nonoperative and surgi-
cal management of knee osteoarthritis. The 
second part of this theme issue includes the 
following articles: 

Article 1: Shirvani and colleagues dis-
cuss disparity in access to osteoarthritis 
care for Indigenous patients, especially in 
rural BC. The socioeconomic status of In-
digenous communities is highlighted as 
a contributing factor to disparities in os-
teoarthritis prevalence and care. Barriers 
to accessing health care services in remote 
areas are discussed, and the importance of 
culturally sensitive care and telehealth tech-
nologies is emphasized. The authors call for 
further research and highlight the need to 
address social determinants and implement 
policy changes to improve osteoarthritis 
care of Indigenous patients.

Article 2: Alenezi and colleagues pro-
vide an overview of the radiological di-
agnosis and image-guided percutaneous 
treatments for knee osteoarthritis. Radio-
graphs, MRI, CT, and ultrasonography are 
discussed as diagnostic tools. Intra-articular 
steroid therapy, hyaluronic acid injections, 
platelet-rich plasma injections, and mesen-
chymal stem cell injections are highlighted 
as percutaneous treatment options. Newer 
treatments such as geniculate artery embo-
lization, neuromodulation, radiofrequency 
ablation, and cryoablation are also discussed.

Article 3: Barber and Jahanbani discuss 
the role of physiotherapy in managing knee 
osteoarthritis. Physiotherapy interventions, 
including exercise therapy and patient edu-
cation, have been shown to be effective in 
alleviating the symptoms of knee osteo-
arthritis. Exercises such as strength train-
ing, aerobics, and walking, and mind–body 
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ABSTRACT: Osteoarthritis, a chronic degenera-

tive disease of the joints, is highly prevalent 

among Canadians. Both the direct and indirect 

costs of osteoarthritis continue to rise in North 

America, yet the pathophysiology has not 

been fully elucidated, nor have the differential 

treatment and diagnosis outcomes in under-

served and remote communities. Indigenous 

and rural patients are among the most over-

looked patient subpopulations. The prevalence 

of osteoarthritis is greater among Indigenous 

than non-Indigenous Canadians due to a wide 

range of structural and colonial barriers that 

limit access to quality care. These barriers are 

exacerbated for rural Indigenous patients. As 

a result, several initiatives have been devel-

oped to improve chronic disease diagnosis 

and management within their communities. 

For example, the First Nations Health Author-

ity’s Medical Transportation Benefit program 
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assists with travel to a medical facility outside 

the community. In addition, efforts are being 

made to address bias within the health care 

system, provide more supportive and culturally 

appropriate care, integrate traditional healing 

practices into health care, develop a better 

understanding of the social determinants of 

poor health outcomes, and use technological 

advancements to improve access to health care 

in remote communities. 

O steoarthritis is characterized by 
the chronic degeneration of ar-
ticular cartilage, combined with 

periarticular bone remodeling, and is the 
greatest contributor to disability in older 
adults.1-4 There is no known cure for os-
teoarthritis; thus, treatment strategies fo-
cus on managing the disease and reducing 
symptoms.5,6 However, high clinical vari-
ability renders some patients asymptomatic 
during onset only to present a permanently 
disabling disorder months later.7,8 Osteo-
arthritis is similar to other chronic condi-
tions in that several risk factors comprise its 
etiology, including joint injury, age, gender, 
and ethnicity.9,10 Additionally, increases in 
sedentary lifestyles, rising rates of obesity, 
and aging populations accelerate the global 
burden of osteoarthritis.4,11,12 Thus, early 
identification and diagnosis of osteoarthritis 
is paramount.13

A common factor overlooked in the 
prevalence of osteoarthritis in Canadian 
populations is the differential treatment 
and diagnosis outcomes in underserved and 
remote communities. Literature on these 
disparities is sparse, and only recently has 
there been any focus on Indigenous and ru-
ral experience regarding osteoarthritis onset 
and treatment. It is estimated that 18.4% 
of adults in BC suffer from joint-specific 
osteoarthritis.14 Although no research has 
been conducted on Indigenous morbidity 
rates in BC, the prevalence of osteoarthritis 
in the First Nations population in Alberta 
was reported to be twice that of the non–
First Nations population.15 Historical dis-
crimination, poor social determinants, and 
resulting poor overall health outcomes in 
Indigenous populations lead to increased 
risk of osteoarthritis development and re-
duced quality of accessible treatment.4 The 
effect of race and geographical remoteness 
of rural Indigenous patients on the treat-
ment of osteoarthritis has yet to be explored 
in depth. 

Risk factors and treatment barriers 
Evaluating socioeconomic status is im-
portant in assessing the disparity in os-
teoarthritis prevalence, diagnosis, and 
treatment between Indigenous and non- 
Indigenous communities. Few data about 
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BC’s Indigenous communities have been 
collected; however, general trends can 
be identified in Indigenous populations 
across Canada. There is a high prevalence 
of poverty among non-reserve Indigenous 
Canadians: 11.8% as of 2020.16 Indig-
enous Canadians also have significantly 
higher chronic disease rates and lower 
self-reported health conditions compared 
with non-Indigenous Canadians.17,18 These 
disparities can be attributed to several his-
torical factors, including the devastating 
impacts of the Indian Act, institutional-
ized marginalization, and systemic barri-
ers to accessing educational and economic 
opportunities.19 These are direct results of 
historical oppression of Indigenous Peoples, 
which in turn contributes to poor socioeco-
nomic status and poor health outcomes in 
their communities.

The collective trauma experienced by 
Indigenous Peoples has also impacted their 
socioeconomic and health status.20 The de-
struction of Indigenous culture through 
system-level discrimination, residential 
schools, and the child welfare system has 
resulted in lasting damage to Indigenous 
identity and heritage.21 Emotional, physical, 
and sexual abuse caused by these institutions 
adds to the intergenerational trauma expe-
rienced by Indigenous communities, which 
has resulted in higher rates of substance 
use, depression, and suicide compared with 
non-Indigenous communities.22,23 These 
mechanisms perpetuate health care dis-
parities and are amplified by present-day 
racism and marginalization of Indigenous 
Peoples.20

Historical systemic discrimination of 
Indigenous Peoples has had numerous neg-
ative and lasting consequences, including a 
greater incidence of food insecurity than for 
non-Indigenous populations, loss of support 
systems, loss of traditional land, and poorer 
health outcomes than in non-Indigenous 
populations.24 The combination of these 
outcomes has resulted in lower education-
al attainment, lower annual income, and 
greater distrust in institutions such as health 
care.25 All these factors contribute to indi-
vidual health, both directly and indirectly, 

and to the development of chronic condi-
tions such as osteoarthritis. For example, 
Indigenous and rural communities have 
disproportionate incidences of obesity due 
to a combination of food insecurity, lim-
ited physical activity, and social factors.5,26,27 
Obesity and diabetes have been linked to 
osteoarthritis development, which may 
contribute to the disparities in occurrence 
between Indigenous and non-Indigenous 
communities.26

Barriers to accessing health care ser-
vices pose a serious challenge for Indigenous 
people who reside in remote and rural areas. 
In some cases, hours or days of travel are 
required to visit a physician, which greatly 
impedes an individual’s ability to access 
timely health care. As a result, rural resi-
dents have less contact with physicians and 
specialists and are less likely to report their 
health needs than are urban residents.5 This 
type of delay, and in some cases complete 
inability to access diagnosis and treatment, 
may exacerbate the progression of diseases 
such as osteoarthritis. Furthermore, fears of 
judgment, government intervention, racism, 
and disrespect are significant barriers for 
Indigenous patients in accessing quality 
health care services.28 Not surprisingly, then, 
Indigenous Canadians have been reported 
to access orthopaedic consults, specialists, 
and joint replacements at significantly lower 
rates that non-Indigenous Canadians.15 In-
digenous patients who receive osteoarthritis 
treatment may experience a series of chal-
lenges related to lack of culturally sensi-
tive care and unbiased medical treatment 
in health care settings. Lack of cultural 
safety may also worsen health disparities 
between Indigenous and non-Indigenous 
populations.29

A patient’s journey from  
Takla Nation
For members of Takla Nation, situated 
5 hours from Prince George, the nearest 
city with orthopaedic care, accessing the 
health care pathway is complex and mul-
tifaceted. The process begins with a doc-
tor’s notification and necessitates arranging 
travel support via Carrier Sekani Family 

Services and the First Nations Health Au-
thority and adhering to specific criteria for 
transportation approval. The long drive to 
Prince George, on bumpy gravel roads, can 
be difficult at the best of times, even for 
experienced travelers. The weather can be 
bad, and the drive uncomfortable. For those 
with health conditions, the journey can be 
anything but easy.

Then there is the flight to an urban  
centre—a new experience for many resi-
dents. This can be particularly intimidat-
ing and overwhelming, especially for those 
such as Elders who have never ventured far 
beyond Takla or Fort St. James.

Upon arrival at urban centres such as 
Surrey, Langley, or Vancouver, patients of-
ten find themselves with minimal or no 
social support, which adds to the stress of 
navigating an unfamiliar environment. The 
challenges are compounded by the anxi-
ety of reaching medical appointments on 
time and coping with the underlying health 
concerns that necessitated the travel. This 
anxiety may be worsened by past trauma 
or distrust of the medical system. An ad-
ditional concern arises for long-term pa-
tients or those requiring follow-up, who 
may need to stay in hotel rooms without 
kitchen facilities. This forces them to rely 
on takeout food, which deprives them of 
home-cooked meals and traditional foods. 
In some instances, traditional foods have 
been confiscated at the airport, which fur-
ther disconnects patients from their cultural 
dietary practices. Overall, the journey for 
Takla Nation members to obtain medical 
support is fraught with logistical, emotional, 
and cultural challenges, which highlights 
the need for more tailored and sensitive 
health care support systems for Indigenous 
communities. Having to travel challenging 
roads and navigate flights, new places, and 
large, unfamiliar hospitals would be difficult 
for all people, not just those from Takla.

Current policies and solutions
Despite the challenges faced by rural 
Indigenous patients in accessing health 
care services, several initiatives have been 
developed to improve chronic disease 
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diagnosis and management within their 
communities.

First Nations Health Authority
The First Nations Health Authority was 
created to serve the diverse health needs 
of BC’s Indigenous populations. Its most 
noteworthy program for rural residents is 
the Medical Transportation Benefit pro-
gram, which provides Indigenous patients 
with meals, accommodation, and trans-
portation to assist with travel to a medi-
cal facility outside the community.30 The 
program also provides access to traditional 
healers.30 However, treatment facility prox-
imity is paramount in the approval pro-
cess for the program. Based on our clinical 
experience, the Medical Transportation 
Benefit accounts minimally for the qual-
ity of care and timeliness with which it is 
received. A closer facility with a longer 
wait time and less specialized medical team 
may take precedence in approval, thereby 
reducing the quality of specialized care 
that remote Indigenous patients may be 
able to access.

Additionally, the loss of autonomy to 
choose a provider is especially concerning 
given the history Indigenous Peoples have 
had with Canadian health care. The inability 
to select a provider who understands and 
respects Indigenous cultures perpetuates 
the cycle of mistrust and dissatisfaction. 
Furthermore, funding is unlikely to be al-
located for visits if an Indigenous patient 
prefers to see a doctor they have an estab-
lished relationship with, if that doctor is not 
the nearest option available. An approval 
process that gives greater consideration to 
these variables would improve the quality of 
health care available to remote Indigenous 
communities.

Culturally sensitive care framework
The culturally sensitive care framework in 
Canada was proposed more than 15 years 
ago to draw attention to social, political, 
and historical factors that underlie the 
health care of Indigenous patients. The 
framework seeks to shift the attitude of 
practitioners from the status quo to a more 

supportive and culturally appropriate form 
for minority populations.29 However, much 
of the research on culturally sensitive care 
has been theoretical, and we have yet to 
see pragmatic applications of the system 
in BC.29 The Declaration on the Rights of 
Indigenous Peoples Act and the BC Cul-
tural Safety and Humility Standard outline 
additional cultural awareness principles and 
insight on how to implement best practices 
in provincial institutions.31 Further investi-
gation into the implementation of cultur-
ally sensitive care frameworks will better 
establish their effectiveness and methods 
to maximize patient comfort.

Addressing bias
Addressing bias and practices that per-
petuate negative perceptions of Indige-
nous Peoples is imperative to improving 
the quality of care provided to remote In-
digenous communities. Emphasis is placed 
on fostering self-awareness, empathy, and 
respect from health care providers who 
interact with Indigenous patients. The 
In Plain Sight report highlights the need 
for systemic change in health care and 
advocates for training in cultural safety 
and humility.32 The report emphasizes the 
importance of health care providers be-
ing culturally competent and respecting 
Indigenous patients’ unique needs, which 
is crucial for dismantling systemic racism 
and improving health outcomes.32 Thus, 
addressing bias deserves recognition as a 
pillar to equitable care.

Traditional healing
The integration of traditional healing into 
the treatment of osteoarthritis may im-
prove long-term care outcomes and patient 
comfort. In the Prince George area, the 
Takla Nation Health Clinic has integrated 
land-based healing into the treatment of 
chronic conditions such as addiction and 
osteoarthritis. This method involves re-
connecting Indigenous patients with their 
heritage rather than employing a narrow 
focus on pharmacological and Western 
medicines.33 This holistic approach increas-
es patient engagement and links physical, 

emotional, and spiritual access to health 
care. More research is needed on these in-
tegrative approaches.

Social determinants
The social determinants of health approach 
and awareness of this approach are funda-
mental to understanding how poor health 
outcomes in remote Indigenous popula-
tions arise from poor social determinants. 
Recognizing that Indigenous community 
health reflects the impact of larger social, 
economic, and colonial structures allows 
for more robust interventions that address 
the intersecting factors that influence one 
another and produce vast health inequities 
in osteoarthritis diagnosis and treatment. 
Adequately addressing these social deter-
minants requires fundamental changes in 
the policies, funding, jurisdiction, education, 
service delivery, and infrastructure that are 
available to and impact Indigenous and ru-
ral communities.

Technological advancement
Attention to technological advancement 
in health care, such as the integration of 
telehealth, may significantly improve osteo-
arthritis care for rural Indigenous patients. 
Telehealth can connect health care provid-
ers across the province. However, challenges 
involving limited Internet connectivity in 
remote areas and loss of the physician– 
patient relationship should be kept in mind. 
A reasonable balance may be to monitor 
osteoarthritis symptoms via telehealth dur-
ing provider shortages but opt for regular 
in-person consultations otherwise. Depend-
ing on the visit, having a nurse physically 
present to assist and evaluate the patient 
during a telehealth visit with the physician 
may be beneficial. Additionally, the role of 
electronic medical records should be evalu-
ated. Given that remote patients are more 
likely to travel to disparate sites to receive 
care, there is an increased likelihood of frag-
mentation of patient data across different 
sites. Without having the full context of a 
patient’s health history, providers may be 
unable to optimize treatment to the fullest 
extent. Therefore, electronic medical records 
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with interoperability infrastructure may be 
beneficial for these patients. More research is 
required to investigate the role of electronic 
medical records in remote patient care.

Summary
Osteoarthritis is a complex and debilitating 
condition that remains poorly characterized. 
The understanding of its presentation and 
treatment is limited, particularly in Indig-
enous and rural populations. We have high-
lighted the epidemiology and risk factors 
of osteoarthritis and the unique challenges 
faced by remote Indigenous populations in 
BC. The multifactorial etiology of osteo-
arthritis extends into social and historical 
domains that must also be addressed. The 
scarcity of osteoarthritis research for these 
populations makes it difficult to build effec-
tive and holistic solutions to their care. We 
recommend that future research focus on 
better characterizing the patient-level bar-
riers that rural Indigenous populations face. 
By increasing our knowledge and awareness 
of osteoarthritis in these communities, we 
can work toward more effective, culturally 
appropriate, and accessible care for all Brit-
ish Columbians. n
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ABSTRACT: Knee osteoarthritis is often treated 

surgically (knee joint replacement) or non-

surgically (physiotherapy, pharmacological 

treatment). However, interventional radiolo-

gists can also offer a number of image-guided 

percutaneous therapies, including pharmaco-

logical treatments (intra-articular steroid, local 

anesthetic, and hyaluronic acid injections), 

biological options (platelet-rich plasma or 

mesenchymal stem cell injections), and newer 

nonpharmacological therapies (neuroabla-

tion, neuromodulation, and genicular artery 

embolization). Intra-articular steroid injection 

is the most widely used radiologically guided 

therapy; it provides pain relief and can help 

confirm the joint as the source of pain. How-

ever, platelet-rich plasma injection may provide 

greater pain relief and functional improvement 

compared with other intra-articular injections. 
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Radiologists as clinicians: 
Radiological interventions for 
knee osteoarthritis
Radiologists can offer a number of image-guided percutaneous 
therapies in the treatment of knee osteoarthritis, including 
newer nonpharmacological options such as neuroablation, 
neuromodulation, and genicular artery embolization.
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Mesenchymal stem cell injections may improve 

pain, function, and cartilage volume, but the 

therapy is still under clinical investigation. Neu-

roablation and neuromodulation achieve pain 

reduction by targeting the sensory nerves of 

the knee joint. Radiofrequency ablation has 

been shown to be more effective than intra-

articular steroid injections at treating knee 

osteoarthritis pain and function. Potential 

advantages of neuromodulation over conven-

tional radiofrequency ablation include less 

intraprocedural pain and lower risk of ther-

mal damage to adjacent structures. Genicu-

lar artery embolization aims to downregulate 

inflammation and its downstream effects by 

altering synovial blood flow; it is considered a 

promising therapy for osteoarthritis-associated 

knee pain.

K nee osteoarthritis is a common dis-
order with increasing prevalence 
due to the aging population. Os-

teoarthritis has a complex pathophysiology 
with resultant disability and places a sig-
nificant burden on the health care system 
and economy. Osteoarthritis is a common 
problem managed by both orthopaedic sur-
geons and rheumatologists, as well as family 
physicians in the community. 

Although knee joint replacement 
therapy is commonly performed in more 
advanced cases and where conservative 

measures have failed, nonsurgical options 
are desirable for many patients, such as 
those with milder disease, those on surgi-
cal wait lists, and those who are unsuitable 
for surgery or prefer to avoid it. Nonsur-
gical treatment includes physiotherapy to 
strengthen joint-stabilizing muscles and 
pharmacological treatment (including ac-
etaminophen and NSAIDs). Additionally, 
an increasing number of image-guided 
percutaneous therapies can be offered by 
interventional radiologists.

We review the current therapies for knee 
osteoarthritis that can be offered by the 
radiologist, as well as newer and potential 
future treatments, beginning with a guide 
to imaging workup for osteoarthritis, fol-
lowed by a brief description of current and 
emerging imaging-guided interventions.

Radiological diagnosis
Radiographs
When clinical history and examination 
findings are consistent with osteoarthri-
tis, a radiograph of the knee joint is of-
ten sufficient to confirm the diagnosis. A 
weight-bearing radiograph is advanta-
geous when assessing the degree of os-
teoarthritis because it allows for better 
assessment of joint space loss. Osteoarthri-
tis severity on radiographs can be graded 



160 BC MEDICAL JOURNAL VOL. 66 NO. 5 | JUNE 2024160

CLINICAL Radiologists as clinicians: Radiological interventions for knee osteoarthritis 

according to the Kellgren-Lawrence score, 
which assigns a grade to the degree of 
osteoarthritis-related change based on the 
presence of osteophytes, periarticular os-
sicles, joint space narrowing, subchondral 
sclerosis, pseudocystic areas (sometimes 
referred to as geodes), and altered shape 
of the bone ends.

MRI
For patients with appropriate demograph-
ics, typical symptoms, and radiographic 
findings of osteoarthritis, MRI is rarely 
useful and rarely adds further informa-
tion compared with radiographs. Meniscus 
tears commonly coexist with knee osteoar-
thritis and do not appear to correlate with 
pain and function, which limits the value 
of using MRI to assess for meniscus tears 
in knee osteoarthritis. In instances where 
patients have atypical symptoms, normal 
radiographs, or locking of the knee, MRI 
may be beneficial to assess for internal de-
rangement, flipped meniscal fragments, 
intra-articular osteochondral fragments, 
subchondral fracture, inflammatory arthri-
tis, or earlier signs of degeneration. The 
assessment for inflammatory arthritis and 
synovitis is best achieved with administra-
tion of gadolinium to determine the degree 
of synovial thickening in the joint. There 
may also be a role for contrast MRI when 
assessing the degree of synovitis associ-
ated with osteoarthritis, as discussed in the 
section on geniculate artery embolization, 
since synovial inflammation can be a target 
for embolization.

CT scan
CT scan may be beneficial in cases of 
trauma and osteoarthritis to exclude frac-
tures; to further assess abnormalities, such 
as bone lesions, seen on radiograph; or for 
preoperative planning when requested by 
the surgical team. Dual-energy CT is of 
value in the assessment of suspected gouty 
arthropathy because it can detect mono-
sodium urate crystals in the knee joint or 
surrounding tendons and ligaments. Dual- 
energy CT can also aid radiologists in mak-
ing more definitive diagnosis of equivocal 

findings that are suspicious for fractures by 
detecting surrounding bone marrow edema.

Ultrasonography
Ultrasonography has a limited role in the 
assessment of internal derangement of the 
knee joint due to the blockade of the acous-
tic waves by the surrounding bone. How-
ever, it is sensitive enough to detect joint 
effusions and juxta-articular knee joint cysts 
(e.g., Baker cysts), although confirming 
these entities is of dubious clinical benefit. 
Ultrasonography also has a role in the de-
tection of synovitis. This involves measure-
ments and comparison of synovial thickness 
and vascularity, assessed with color Doppler. 
Associated erosions in cases of inflamma-
tory arthropathy may also be visualized. 
Limited views of the menisci, including 
meniscal tears, can be obtained, as well as 
visualization of marginal osteophytes; how-
ever, other modalities described previously 
remain superior in the detection of these 
abnormalities. In general, ultrasonography 
is a valuable tool when looking for soft tis-
sue pathology around, rather than within, 
the knee joint. As such, it is not a first-line 
modality for osteoarthritis assessment. It 
remains an excellent modality for guiding 
aspiration of the knee joint in cases where 
infection or crystal arthropathy is suspected. 
Some centres use contrast-enhanced ul-
trasonography to assess for synovitis. Re-
cent advances such as superb microvascular 
imaging (Canon Medical Systems) have 
allowed for detection rates of synovial vas-
cularity in rheumatoid arthritis comparable 
to contrast-enhanced ultrasonography.

Image-guided percutaneous 
treatments
Radiologically guided therapy for knee os-
teoarthritis encompasses a variety of treat-
ments, including drug delivery through 
image-guided joint injection, energy-based 
neuromodulation, and embolotherapy. 
The oldest and most widely performed is 
intra-articular steroid injection. Other op-
tions include hyaluronic acid and biological 
injections, radiofrequency nerve therapy, 
and genicular artery embolization. In 

general, these pain management therapies 
work best for mild to moderate knee os-
teoarthritis and are less effective for severe 
osteoarthritis.

Pre- and post-procedure pain scoring 
is key, both when using interventions to 
confirm the joint as the pain source and as 
a longer-term therapeutic option for the 
patient, because it establishes the potential 
value of repeat treatment in the future. 
Assessment of pain by the patient can 
be recorded according to a visual analog 
scale or graded from 0 to 10, both prior 
to and immediately after the procedure. 
Patients are also advised to score their 
pain daily following the procedure and 
record it in a pain diary so they can review 
it with their referring physician to assess 
the degree and duration of pain relief in 
the longer term. 

For all image-guided procedures, the 
radiologist provides the patient with a basic 
description of the procedure and discusses 
expected outcomes and possible complica-
tions. For most procedures performed on 
the knee, it is preferred to have the patient 
lie supine. Local anesthetic is sufficient for 
analgesia in most cases. The radiologist may 
use ultrasonography or fluoroscopy guid-
ance to ensure proper placement of the 
needle. Following the procedure, a simple 
dressing, such as a Band-Aid, is placed over 
the injection site.

Treatments can be divided into pharma-
cological, biological, and nonpharmaco-
logical.

Pharmacological treatments

Intra-articular steroid therapy: Intra- 
articular steroid injection for knee osteo-
arthritis is widely used for pain relief and 
can help confirm the joint as the source 
of pain. The mechanism of action is not 
fully understood but is believed to be due 
primarily to the anti-inflammatory role of 
steroids. Multiple steroid formulations for 
intra-articular joint injection are available, 
including triamcinolone, methylpredniso-
lone, betamethasone, and dexamethasone.

Local anesthetic is usually injected 
alongside intra-articular steroids and is 
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responsible for immediate analgesic effects 
and short-term relief of pain. Depending on 
the local anesthetic that is used, the analge-
sic effect wanes within a few hours, while 
the steroid may take a few days to take ef-
fect. Therefore, patients may experience a 
transient discomfort in the interval between 
local anesthetic cessation and steroid activa-
tion. Increased activity during the analge-
sic period immediately following injection 
should therefore be discouraged to avoid 
a pain flare later. A single intra-articular 
steroid injection may last from 2 weeks to 
beyond 6 months and is variable among 
different patients.

Local complications related to the use 
of intra-articular steroids include transient 
pain flare, rash, and local skin changes (at-
rophy or pigmentation). Steroid-related 
pain flare affects up to 10% of patients and 
usually resolves within 5 days. More severe 
adverse effects are rarer but include rapidly 
progressive osteoarthritis, subchondral in-
sufficiency fractures, and avascular necrosis.

Although intra-articular steroid injec-
tions are considered local therapy, systemic 
effects may occasionally be seen, such as 
hyperglycemia, Cushingoid symptoms, or 
osteoporosis; therefore, physicians need to 
advise diabetic patients to closely monitor 
glucose levels after injections. Generally, 
injection frequency should be limited to 
four treatments per year.

Local anesthetic as a single agent: Intra-
articular local anesthetic injection alone 
is occasionally performed in patients 
for diagnostic rather than therapeutic  
purposes—for example, in cases of atypical 
pain or suspected referred pain from the 
hip joint to the knee. In these instances, the 
patient receives intra-articular local anes-
thetic and is instructed to perform the ac-
tivities that would usually trigger their pain. 
Resolution of the pain after the injection 
confirms the knee as the source of the pain.  
A few local anesthetics, which have different 
half-lives and potentially chondrotoxic ef-
fects, can be used. The most commonly used 
short-acting local anesthetic is lidocaine; 
common long-acting local anesthetics are 

bupivacaine and ropivacaine. In our cen-
tre, we use ropivacaine 0.5% because it is a 
long-acting local anesthetic with the least 
chondrotoxic effect.

Hyaluronic acid: Hyaluronic acid is an im-
portant component of synovial fluid, se-
creted by the joint capsule, which lubricates 
the articular surfaces and acts as a shock 
absorber. Hyaluronic acid may also play a 
role in inflammatory cascade regulation, re-
duction of pain and cartilage degeneration, 

and cartilage regeneration.1 In the synovial 
fluid of patients with knee osteoarthritis, 
hyaluronic acid levels are low.2

Multiple hyaluronic acid preparations 
are available for intra-articular injection. 
Hyaluronic acid injections are typical-
ly performed as one injection or two to 
four spaced injections. Compared with 
intra-articular steroids, hyaluronic acid 
onset of action is typically delayed, with 
noticeable pain improvement starting after 
3 to 4 weeks and lasting longer, for up to 
6 months.3-5

Other clinical parameters, such as physi-
cal function, improve with hyaluronic acid 
injections compared with intra-articular 
steroids or placebo.3,6 Some studies sug-
gest there is a potential synergistic effect 
when steroids are combined with hyaluronic 
acid steroids, which results in greater and 
longer-lasting pain relief.7 Obesity, the 
presence of large joint effusions, severe 
degenerative changes, and isolated severe 

patellofemoral degenerative changes may 
reduce the benefits associated with hyal-
uronic acid injections.8 Complications as-
sociated with hyaluronic acid injections are 
usually self-limited and include injection 
site pain, swelling, and arthralgia, which 
usually subside within a few days of the 
procedure.2,9

Biological treatments

Platelet-rich plasma: Platelet-rich plasma 
is produced by withdrawing a blood sample 
from the patient on the day of the proce-
dure. An anticoagulant is typically used. 
The blood then undergoes centrifugation to 
achieve a high platelet concentration. Con-
centrations used vary significantly: reports 
include 1.6 to18 times that of whole blood 
in commercially available kits, although 
some practices achieve 45 times baseline 
with manual protocols. Several other pa-
rameters are also variable, including recov-
ery rate, viability rate, WBC levels, RBC 
levels, and pH. At the time of injection, the 
platelets may be activated with exogenous 
or autologous thrombin. Injections can be 
performed as a single injection or a series of 
injections. Antiplatelet agents and NSAIDs 
are usually withheld prior to blood sam-
pling. The platelet-rich plasma mechanism 
of action is complex and poorly understood, 
but it is likely related to growth factors and 
cytokine regulation of the inflammatory 
process, with possible cartilage production 
and preservation, as well as promotion of 
hyaluronic acid production.10

Platelet-rich plasma injection may pro-
vide greater pain relief and functional im-
provement in 12 months compared with 
other intra-articular injections such as hy-
aluronic acid or steroids.9,11 A meta-analysis 
of 20 randomized controlled trials showed 
that platelet-rich plasma was superior to 
hyaluronic acid in terms of short-term func-
tional recovery, long-term pain relief, and 
physical function improvement.11

A larger meta-analysis of 30 randomized 
controlled trials that compared platelet-rich 
plasma to hyaluronic acid, steroid therapy, 
and placebo indicated that platelet-rich 
plasma had the best visual analog scale and 

Pre- and post-procedure 
pain scoring is key, both 

when using interventions 
to confirm the joint as 

the pain source and as a 
longer-term therapeutic 

option for the patient, 
because it establishes the 
potential value of repeat 
treatment in the future.
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Western Ontario and McMaster Universi-
ties Osteoarthritis Index (WOMAC) scores 
up to 12 months posttreatment.9 Complica-
tions related to platelet-rich plasma injec-
tions are usually self-limited and similar 
to those of other injections, such as injec-
tion site pain, joint stiffness, and localized 
swelling/bruising. Platelet-rich plasma is 
contraindicated in patients with septicemia, 
anemia, thrombocytopenia, and hemato-
logical or skeletal malignancy.

Currently, platelet-rich plasma ther-
apy for knee osteoarthritis is considered 
an off-label use and is not available in the 
public health care system in BC, though it 
is offered in some private facilities.

Mesenchymal stem cell therapy: Mesen-
chymal stem cell therapy has received much 
interest in recent years. Research has been 
conducted on applications for a wide variety 
of anatomical locations and pathologies, 
with the goal of promoting regeneration 
and restoration of function. Similarly, the 
intention of intra-articular injections of 
mesenchymal stem cells is symptomatic 
improvement through cartilage repair/
regeneration via differentiation of mes-
enchymal stem cells into chondroblasts. 
Mesenchymal stem cells can be obtained 
from bone marrow or subcutaneous fat from 
the patient’s body (autologous) or from am-
niotic membrane or fluid (allogenic). Initial 
reports suggested improved pain, function, 
and cartilage volume posttreatment with 
mesenchymal stem cell injections.12-14 Ad-
verse outcomes are usually minor, such as 
injection site pain and swelling, and tend 
to resolve within 1 week.15 While of great 
potential interest for the future, this therapy 
is not currently offered in the public health 
care system in BC and is actively under 
clinical investigation.16

Nonpharmacological treatments
Nonpharmacological procedures are usually 
conducted in the tertiary centre setting and 
are best planned in conjunction with joint 
specialists. Geniculate artery embolization 
is currently performed at the Vancouver 
General Hospital, and neuromodulation 

is performed at the University of British 
Columbia Hospital.

Neuroablation and neuromodulation: 
These therapies aim to achieve pain reduc-
tion by targeting the sensory nerves of the 
knee joint. The most commonly used mo-
dality is radiofrequency ablation, although 
cryoablation and chemical ablation are also 
used. Prior to the day of the procedure, a 
preliminary diagnostic block of the genicu-
lar nerves with lidocaine may be performed 
to assess pain alteration as a prognostic in-
dicator of the potential success of ablation.

Neuroablation: The usual targets of neu-
roablation are three of the geniculate nerves 
(superior lateral, superior medial, and infer-
omedial); the inferolateral nerve (a branch 
of the common peroneal nerve) is spared 
to avoid risk of foot drop.17 Nerve stimula-
tion tests can also be performed to ensure 
no motor nerves are ablated. 

In radiofrequency ablation, the target 
nerves are heated to 60 °C to 80 °C using 
continuous current to achieve tissue de-
struction and neurolysis and, therefore, pain 
relief through sensory neural destruction. 
There is potential for nerve regrowth and 
thus pain recurrence; however, the treatment 
can be repeated.

A recent systematic review concluded 
that radiofrequency ablation is more ef-
fective at treating knee osteoarthritis pain 
and function compared with intra-articular 
steroid injections, with pain relief clinically 

notable up to 24 months.17 No serious ad-
verse events were documented. Potential 
complications after radiofrequency ablation 
of genicular nerves are usually self-limited 
and include injection site pain, bruising, 
and temporary altered sensation (allodynia 
and hypoesthesia). Vascular complications 
such as genicular artery pseudoaneurysm 
or arteriovenous fistula are rare.

In contrast to radiofrequency ablation, 
cryoablation produces extremely low tem-
peratures (as low as −40 °C) to achieve 
neurolysis with Wallerian degeneration of 
genicular nerves. The nerve sheath usually 
remains intact, so, as with radiofrequency 
ablation, there is the potential for pain re-
currence though nerve regrowth, though the 
treatment can be repeated. Cryoablation has 
been less extensively studied in this setting 
than radiofrequency ablation; however, in a 
randomized, double-blind, sham-controlled 
trial of 180 patients, cryoablation reduced 
pain related to osteoarthritis for up to 150 
days, with no serious adverse events related 
to the procedure.18

Neuromodulation: Neuromodulation, in 
contrast to neuroablation, involves little, 
if any, tissue damage. The principle is to 
use pulsed radiofrequency to improve 
pain through altered sensory nerve func-
tion rather than nerve destruction. Pulsed 
radiofrequency is used with short energy 
bursts, which keeps temperatures lower 
than conventional radiofrequency (under 
42 °C) and below the threshold of perma-
nent damage (45 °C to 50 °C).19,20 Potential 
advantages of neuromodulation over con-
ventional radiofrequency ablation include 
less intraprocedural pain and lower risk of 
thermal damage to adjacent structures.

The mechanism of action in neuromod-
ulation is thought to relate to electric fields 
that induce transmembrane potentials that 
may result in cellular deformation and ion 
channel dysfunction, with resultant dis-
ruption of nerve conduction but without 
prolonged high-heat tissue damage.19,21,22

Neuromodulation can be performed 
using a three-needle genicular nerve tech-
nique, or by a single-probe intra-articular 

A recent systematic 
review concluded 

that radiofrequency 
ablation is more 

effective at treating knee 
osteoarthritis pain and 

function compared with 
intra-articular steroid 
injections, with pain 

relief clinically notable 
up to 24 months.
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technique to target intra-articular nerve 
endings. Intra-articular pulsed radiofre-
quency has shown clinically significant and 
reproducible pain relief in patients with 
knee osteoarthritis.23,24 Pain reduction up 
to 12 months has been reported.23-26 Stud-
ies that have targeted the three geniculate 
nerves have also reported pain reduction 
up to 12 months.27-29 

Genicular artery embolization: Contrary to 
popular teaching, the presence of synovitis 
has been implicated in the pathogenesis 
and progression of osteoarthritis. Osteo-
arthritis has traditionally been considered 
a noninflammatory degenerative condi-
tion that arises from mechanical cartilagi-
nous and osseous degeneration (“wear and 
tear”). More recent pathogenetic models of 
osteoarthritis focus on imbalances in cell 
signaling pathways within the joint favor-
ing pro-inflammatory cytokines, which in-
duce chronic synovitis, neovessel formation 
(angio genesis), and alterations in chondro-
cyte function. By facilitating the distribu-
tion of pro-inflammatory cytokines within 
the local microenvironment, angiogenesis is 
believed to play a critical role in the main-
tenance and propagation of inflammation 
within the joint. Angiogenesis also induces 
the genesis of parallel sensory/pain fibres, 
which become sensitized in the local hy-
poxic, inflamed, and mechanically stressed 
environment. The milieu of structural and 
physiologic events leads to neovessels that 
may serve as a treatment target for osteo-
arthritis and osteoarthritis-related pain.30

Originally described in 2015 by Okuno 
and colleagues, genicular artery emboli-
zation is a minimally invasive procedure 
that involves selective catheterization and 
embolization of the genicular arteries that 
perfuse the knee capsule, resulting in al-
terations to synovial blood flow that are 
thought to downregulate inflammation and 
its downstream effects.31 Phase I to IIB 
clinical trials have established genicular ar-
tery embolization as a promising therapy for 
osteoarthritis-associated knee pain.

In a recent meta-analysis of 11 publi-
cations that investigated the outcomes of 

genicular artery embolization in mild to 
moderate knee osteoarthritis (225 patients, 
268 knees), the procedure was associated 
with rapid and sustained improvements in 
knee pain reported by visual analog scale 
(54% and 80% improvement within the 
first week and at 2-year follow-up, respec-
tively).32 Genicular artery embolization also 
resulted in improvement in functional status 
(58% and 85% improvement in WOMAC 
scores within the first week and at 2-year 
follow-up, respectively) and in the number 
of patients who employed other analge-
sic strategies (27%, 65%, and 73% reduc-

tion in the use of opioids, NSAIDs, and 
intra-articular hyaluronic acid injections, 
respectively). Sustained pain reduction has 
not been achieved after genicular artery em-
bolization in cases of severe osteoarthritis.33

No severe or life-threatening adverse 
events have been reported for genicular ar-
tery embolization. Rates of minor adverse 
events may be as high as 25% and include 
transient, self-resolving complications such 
as local skin discoloration, puncture site 
hematoma, plantar paresthesia, and mild 
fever.34 The most common minor adverse 
event, skin discoloration, is thought to re-
flect mild transient skin ischemia and has 
been successfully reduced by using ice packs 
applied intraprocedurally over the knee to 
temporarily constrict cutaneous vessels and 
divert blood flow.34

Several major randomized controlled 
trials designed to further explore the effi-
cacy, prognosticators, and long-term out-
comes of genicular artery embolization are 
currently underway.

Referral procedures and pathways
For most of the percutaneous therapies we 
have described, referrals can be made direct-
ly to radiology by any physician, including 
joint specialists and family practitioners, 
where these therapies are available in BC. 
Weight-bearing knee radiographs are very 
helpful for radiology triage, along with a 
brief description of symptoms, an indica-
tion of the working clinical diagnosis, and 
dates and types of previous treatments. This 
information is reviewed by the radiologist 
prior to injection.

For injections, the injectate (e.g., local 
anesthetic, steroid, hyaluronic acid) should 
be generally specified by the referring doc-
tor. Doses are typically decided by the ra-
diologist. These procedures are available in 
most hospital settings.

Neuromodulation referrals can be made 
to the radiology department at UBC Hos-
pital. Inquiries can be made to other centres 
regarding the availability of this procedure. 

Geniculate artery embolization is an 
area with ongoing clinical trials, which ben-
efits from specialist clinical assessment. Re-
ferrals can be made to Dr Maziar Badii at 
the Artus Health Centre.

Conclusion
As our understanding of the disease pro-
cesses of osteoarthritis of the knee increases, 
so does the potential for exciting new di-
agnostic and therapeutic options. A variety 
of image-guided percutaneous therapies are 
currently available, including pharmacologi-
cal and nonpharmacological options. Corti-
costeroids and hyaluronate are currently the 
most widely used and are popular in BC. 
Biologics such as platelet-rich plasma and 
mesenchymal stem cells show promising re-
sults, with a growing evidence base, though 
they are not currently available in the public 
health care system in BC. Nonpharmaco-
logical options include geniculate artery 
embolization and neuromodulation, which 
have the potential to offer longer-term 
pain relief than traditional corticosteroid  
injection. n

As our understanding 
of the disease processes 
of osteoarthritis of the 
knee increases, so does 

the potential for exciting 
new diagnostic and 
therapeutic options.
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ABSTRACT: Knee osteoarthritis is a prevalent 

and debilitating condition affecting mil-

lions of people worldwide. Physiotherapy is 

a noninvasive intervention that is effective 

in managing knee osteoarthritis symptoms 

by aiming to reduce pain, improve function, 

and enhance quality of life. The main interven-

tions are exercise therapy, including strength 

training, aerobic exercise, and neuromuscular 

training, and patient education about self-

management strategies, such as weight loss, 

activity modification, and pain coping skills. 

Research on the benefits of biomechanical 

interventions is limited, but walking aids (e.g., 

canes, crutches, frames, wheeled walkers) are 

generally considered to be effective in reducing 

mechanical loading through the knee, relieving 
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pain, improving balance and function, and 

enhancing independence and safety; evidence 

of the benefit of shoe inserts is mixed. There 

is also a lack of high-quality research on the 

benefits of adjunct therapies such as heat or 

ice, low-level laser therapy, therapeutic ultra-

sonography, manual therapy, and acupuncture, 

but they may be conditionally recommended 

based on patient preference if they are used 

in combination with exercise. Individualized 

and patient-centred care in physiotherapy for 

knee osteoarthritis is important, and tailored 

interventions that take into account patient 

preferences and goals are needed. A combi-

nation of several interventions, depending on 

patient preference, is recommended for opti-

mal outcomes in managing knee osteoarthritis. 

O steoarthritis is often diagnosed 
clinically; its management is 
guided by symptoms and physi-

cal function.1 The knee is the most common 
site of self-reported, physician-diagnosed 
osteoarthritis in BC.2 Arthritis of the knee 
not only affects the specific joint, but can 
also impact overall health. It limits daily 
activity, particularly walking; participation 
in sports; and quality of life. 

Although osteoarthritis is traditionally 
associated with older age, it is increasing-
ly recognized as also impacting younger 
people. International data from the Global 
Burden of Disease study show that the prev-
alence of knee osteoarthritis peaks around 
50 years of age.3 The pain and physical 
impairments associated with knee osteo-
arthritis can be particularly problematic 

for younger people who may need to man-
age their osteoarthritis alongside family 
and work commitments. Current evidence 
shows that education, physical exercise, and 
weight management constitute the first-line 
approach for managing knee osteoarthritis 
in all age groups.4,5 

Physiotherapy plays an integral role in 
managing and caring for patients with os-
teoarthritis.6 Patients may be referred to 
physiotherapy by a physician or may be 
self-referred. The primary goals of phys-
iotherapy for knee osteoarthritis are to 
manage pain, educate the patient about 
the nature of osteoarthritis and how it af-
fects their knee, and provide tools to help 
them enhance their quality of life living 
with osteoarthritis. 

Assessment
In the initial visit to the physiotherapist, 
a clinical history of the patient’s medical 
condition is taken, including the onset and 
duration of their knee pain and any ag-
gravating and alleviating factors. Asking 
about the patient’s general health is cru-
cial for identifying any comorbidities and 
helping them manage their knee symptoms 
appropriately. The patient should also be 
asked if there are any specific challenges 
or limitations that affect their quality of 
life at home or at work, and if there are any 
activities they have had to stop and would 
like to return to. 

The physical assessment consists of eval-
uating the range of motion and strength of 
the patient’s whole lower limb, including the 
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knee; observing their gait for any obvious 
antalgic patterns or compensatory move-
ments; and testing their ability to perform 
activities of daily living and functional tasks 
such as getting on and off a chair and ne-
gotiating stairs. In addition, any imaging 
reports should be reviewed.

Treatment
Core treatments for knee osteoarthritis fo-
cus on providing relevant education and 
support, discussing therapeutic exercise and 
how weight can affect knee osteoarthritis, 
and making recommendations, if needed, on 
where to find appropriate weight manage-
ment information. In a few cases, adjunct 
therapies may be beneficial, given patient 
preference, but only if they are used in com-
bination with education and exercise.1

Education and support
Physiotherapists can support family phy-
sicians in treating knee osteoarthritis by 
reinforcing patient education about the dis-
ease, which includes explaining what it is 
and, as important, what it is not. This can 
help patients better understand the disease 
process, progression, and risk factors, and it 
counters misconceptions, especially about 
radiological findings and activity levels. 

Education can include information on 
disease-modifying factors such as exer-
cise (balanced with appropriate rest); the 
management of activities of daily living; 
and the benefits and limitations of non-
pharmaceutical pain management options, 
such as braces, shoe inserts, and manual 
therapies. Educating patients and teaching 
them self-management techniques enables 
them to actively participate in their own 
care, which can be crucial to ensuring their 
long-term adherence to treatment programs 
and sustained positive effects on symptoms, 
impairments, physical activity levels, and 
comorbidities.7 Education interventions can 
be 20% to 30% more effective than using 
NSAIDs to treat pain in osteoarthritis.8 

Physiotherapists can also provide on-
going support with managing flare-ups 
and disease progression over time, includ-
ing where to find additional information if 

needed. How people receive this informa-
tion may also be important, depending on 
their age. People aged 20 to 55 years prefer 
emailed and online information about their 
knee osteoarthritis.9 Providing written in-
formation sheets and referrals to trustwor-
thy websites (e.g., Arthritis Society Canada, 
Mary Pack Arthritis Program, Canadian 
Arthritis Patient Alliance, Arthritis Re-
search Canada) is paramount for this age 
group.9 In our experience, older patients pre-
fer in-person discussion and typed booklets.

Exercise therapy
The primary goal of exercise therapy is to 
provide a tailored program that is focused 
on strengthening the muscles of the legs 
and improving joint mobility. In collabora-
tion with the patient, physiotherapists can 

also explore options for aerobic exercise to 
help improve overall fitness while protect-
ing the knee joint.

Osteoarthritic knees show evidence of 
increased pro-inflammatory markers and 
degradative enzymes, which impair the carti-
lage matrix. In addition to helping maintain 
bone density and muscle strength, exercise 
can combat articular cartilage degradation by 
reducing the concentration of proteins that 
are hostile to articular health and can result 
in increases in anti-inflammatory markers;10 
therefore, it is favored in treating osteoar-
thritis. A meta-analysis of 60 randomized 
controlled trials that compared 12 types 
of exercise interventions with no exercise 
in adults with knee or hip osteoarthritis 
showed that exercise provided significant 
benefits over no exercise.11

Physiotherapists prescribe certain types  
of exercise therapy to achieve specific thera-
peutic goals. For example, muscle weakness 
may be an important risk factor for knee 

osteoarthritis and may impair function and 
increase disease progression.12 Therefore, the 
physiotherapist will prescribe appropriate 
strengthening exercises as part of the pri-
mary treatment approach. 

Traditional exercise interventions such 
as strength, aerobic, and mobility training, 
and some nontraditional forms such as yoga, 
tai chi, and aquatic training, have all been 
shown to improve joint symptoms and mo-
bility.6,7 This in turn can lead to increased 
quality of life, psychological health, muscu-
loskeletal strength, and body composition, 
and improved sleep and reduced fatigue. The 
benefits of therapeutic exercise appear to 
be greater when general exercise guidelines 
for healthy adults are met. For example, the 
Canadian Society for Exercise Physiology’s 
24-hour movement guidelines for adults 
aged 18–64 recommend 150 minutes per 
week of moderate to vigorous aerobic physi-
cal activity, muscle strengthening activities 
using major muscle groups at least twice per 
week, and several hours of light activities, 
including standing.13 Using a combination 
of exercises that increase muscle strength, 
aerobic capacity, and flexibility may be the 
most effective approach to managing lower 
limb osteoarthritis.11 Numerous interna-
tional organizations, including the Osteo-
arthritis Research Society International,4 
Ottawa Panel, American College of Rheu-
matology,14 and European Alliance of As-
sociations for Rheumatology,5 recommend 
using a combination of strengthening and 
aerobic exercises and some form of mind–
body exercise, such as yoga or tai chi.

Therapeutic exercise is safe for patients 
with knee osteoarthritis and has shown 
minimal risk of negative consequences.9 
However, since it is common to initially 
have an increase in joint pain, physiothera-
pists educate patients about this possibility 
and explain that despite any initial discom-
fort, exercise is beneficial for the long-term 
management of their osteoarthritis.4,5,13,14 
Regular monitoring, reassurance, and ex-
ercise modifications to reflect any changes 
that arise are essential to helping the pa-
tient maintain their exercise regimes and 
activities.

Education interventions 
can be 20% to 30% 
more effective than 

using NSAIDs to treat 
pain in osteoarthritis.
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Physiotherapists play an important 
role in assessing joint function and level 
of activity in order to prescribe appropri-
ate exercises following FITT (frequency, 
intensity, type, and time) principles while 
considering patient preferences.15 Patient 
preference regarding level of supervision 
and mode of exercise may be key predictors 
in exercise adherence and degree of outcome 
improvement.16

Strength training: Muscle weakness, par-
ticularly of the quadriceps, may be an im-
portant risk factor for knee osteoarthritis, 
especially in women. In one study, the quad-
riceps muscle was on average 20% weaker 
(even after controlling for body mass and 
other covariates) in patients with radio-
graphic signs of osteoarthritis and ap-
peared to predate the onset of the disease 
in women.12 

Strength training includes progres-
sive force output of the muscles through 
various exercises to target specific muscle 
groups. These exercises may involve the use 
of weights, body weight, or machines, and 
the application should include appropri-
ate resistance load, number of repetitions, 
velocity of movements, and frequency of 
sessions. The benefits of therapeutic exer-
cise appear to be greater when exercise is 
adequately dosed.16

General exercise guidelines for healthy 
adults recommend a minimum of two and 
optimally three sets of 8 to 12 repetitions 
in three sessions per week.16,17 Strength 
gains occur from progressive training, and 
improvements in symptoms and function 
are directly related to exercise intensity.18 
There is insufficient evidence that any 
one type of strength training is superior, 
so physiotherapists can tailor exercise op-
tions individually for patients who prefer to 
use different equipment and/or locations. 
Future research may add to the existing 
high-quality evidence of beneficial exer-
cise by providing more detail on exercise 
treatment parameters, which will assist in 
prescribing individualized exercise protocols 
based on patient preference.16

Walking: For individuals who are 50 years 
of age or older, walking can be associated 
with less frequent development of knee 
pain.19 Therefore, physiotherapists often 
recommend walking as a simple, low-cost 
exercise option that can be helpful in man-
aging osteoarthritis of the knee; howev-
er, it needs to be of sufficient intensity to  
produce beneficial change.20 Aerobic walk-
ing significantly reduces disability and pain 
and is associated with a decreased risk of 
functional limitation.20

Running: Whether to continue running is 
a common question for some patients with 
knee osteoarthritis, and the myth that run-
ning is bad for osteoarthritic knees is still 
pervasive in the public forum. A 2022 sys-
tematic review concluded that “middle-aged 
runners did not present greater imaging or 
clinical signs of osteoarthritis compared 
with non-runner controls.”21 While some 
knee osteoarthritis patients stop running 
due to pain in their knee(s), not all experi-
ence the same amount of discomfort. An 
eight-year study that followed runners over 
the age of 50 indicated that for some in-
dividuals with knee osteoarthritis, running 
at a self-selected pace was not associated 
with any increase in pain, and some runners 
reported some improvement in their pain; 
there also was no worsening of “radiographi-
cally defined structural progression.”22 These 
results suggest that self-selected running 

is probably influenced by knee symptoms; 
therefore, running at a lower intensity and 
for shorter durations does not necessarily 
need to be discouraged among keen run-
ners.22 Physiotherapists will discuss the risks 
versus benefits with patients who wish to 
continue running and will recommend that 
they run at their preferred speed and at an 
intensity and distance that are manageable 
for their symptoms. 

To be clear, this section is not intended 
to advocate for running as a therapeutic 
modality. It is simply intended to provide 
information and reassurance for dedicated 
runners who wish to continue participating 
in their preferred sport.

Aquatic exercise: Given patient prefer-
ence, physiotherapists may also suggest 
water-based training (including swim-
ming, aquafit classes, and pool running). 
These activities are recommended by the 
Osteoarthritis Research Society Interna-
tional, American College of Rheumatology, 
and European Alliance of Associations for 
Rheumatology to assist in controlling osteo-
arthritis symptoms.4,5,14 A meta-analysis of 
20 studies showed that aquatic exercise was 
beneficial for reducing pain and improving 
physical function, knee extension muscle 
strength, and walking ability.23

Mind–body exercise: Yoga is very popu-
lar, and many options are available in 
most communities. Although there is less 
high-quality evidence of the benefits of us-
ing tai chi and yoga in treating knee os-
teoarthritis compared with other exercise 
modalities, research indicates that these 
forms of exercise may enhance flexibility, 
balance, self-efficacy, and muscle strength, 
thereby leading to improved physical func-
tion and reduced pain, depression, and anxi-
ety in patients with chronic osteo arthritis.4,24 
Therefore, they are good options for patient 
exercise programs. 

Supervised exercise programs: For some 
patients, supervised exercise programs may 
be preferred. One option is Good Life with 
osteoArthritis in Denmark (GLA:D), an 

Physiotherapists play 
an important role 
in assessing joint 

function and level of 
activity in order to 

prescribe appropriate 
exercises following FITT 

(frequency, intensity, 
type, and time) principles 

while considering 
patient preferences.
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internationally known physiotherapist-led 
program that originated in Denmark. Fol-
lowing the original protocol from the Dan-
ish studies, GLA:D Canada offers programs 
that include two or three detailed education 
and self-management sessions delivered by 
physiotherapists and other health care pro-
fessionals. Osteoarthritis patients, who can 
speak as peers, also provide presentations 
about their personal experience with the 
program. The program offers twice-weekly 
supervised exercise sessions (focusing on 
strengthening and neuromuscular exercises) 
over a 6-week period.

A 2019 report from GLA:D Canada 
suggested that, overall, improvements in 
pain, quality of life, and physical function 
for patients in Canada who had knee ar-
thritis reflected the type and magnitude of 
the findings reported by GLA:D in Den-
mark. “Based on program implementation 
by clinical sites and participant outcomes 
to date, the GLA:D program is successfully 
supporting people with knee osteoarthritis 
to manage their symptoms, improve their 
function and enhance their quality of life.”25 
Participants reported a decrease in pain, use 
of pain medications, use of intra-articular 
injections, and fear of damaging their knee, 
and an increase in function and self-efficacy 
scores.25

While these programs can be extremely 
beneficial for the participants, not everyone 
will have access to or prefer a supervised ex-
ercise program. The Better Management of 
Patients with Osteoarthritis register shows 
that home exercise and supervised exercise 
lead to similar reductions in pain inten-
sity and are more effective than education 
alone.26

Barriers to exercising are common due 
to patient beliefs, fear of movement, afford-
ability, time commitment, and equality of 
access. Therefore, physiotherapists should 
discuss the various options with their pa-
tients, taking into account their preferences 
and tolerance, as well as access to equipment 
or exercise venues, in order to promote ex-
ercise as a primary treatment approach.27 
Strategies for improving adherence to ther-
apeutic exercise, such as education, goal 

setting, monitoring, and feedback, may help 
maintain participation and optimize clinical 
benefits over the longer term.6

Although there is good evidence that 
patients with osteoarthritis benefit by stay-
ing active, there is little research on whether 
they should continue to participate in popu-
lar sports such as tennis, pickleball, downhill 
skiing, and cross-country skiing. Therefore, 
general advice on exercising within pain tol-
erance and monitoring pain levels/response 
over 24 hours can help determine whether 
a patient’s preferred activity is appropriate, 
given their symptomatology. Physiothera-
pists often use visual guides; a common one 
is the pain and activity traffic light [Figure]. 
This can help patients decide what is safe 
and acceptable for them when exercising 
and can reassure them that some discomfort 
with activity is normal and not damaging 
to the knee joint.

Biomechanical interventions
Biomechanical interventions include a 
broad range of apparatuses and appliances 
that are intended to improve patients’ func-
tion, relieve pain, and potentially reduce 
disease progression. The main mechanisms 
underlying these approaches are to reduce 
stress on the knee by redistributing load 
and to enhance joint stability by increasing 
proprioceptive input. For knee osteoarthri-
tis, shoe inserts, walking aids, footwear, and 
braces (addressed by Sidhu and colleagues 
in Part 1 of this two-part theme issue) are 
of the most interest in the physiotherapy 
clinical practice.

Physiotherapists may recommend a trial 
of using shoe inserts and may assess for 
any symptomatic change at follow-up ap-
pointments. Evidence of the benefit of using 
shoe inserts, such as lateral wedged insoles, 
is mixed. For some patients, they can be a 
safe and low-cost orthosis option that may 
help symptoms, but they do not appear to 
improve the biomechanics of the knee.28

Compared with other biomechanical in-
terventions, there is a dearth of research on 
using walking aids to manage knee osteoar-
thritis. However, the Arthritis Foundation 
website, National Institute for Health and 

Care Excellence guidelines, and Osteoar-
thritis Research Society International sug-
gest that walking aids (e.g., canes, crutches, 
frames, wheeled walkers) are appropriate 
and effective and help increase indepen-
dence and safety.1,4 They can reduce me-
chanical loading through the knee, relieve 
pain, and improve function.1 Thus, most 
guidelines recommended them as an op-
tion for patients with knee osteoarthritis. 
Physiotherapists can educate patients about 
how to use any walking aid correctly to help 
improve balance, reduce the risk of falling 
by widening the base of support, and reduce 
weight on lower-body joints.29

Adjunct therapies
Adjunct therapies have traditionally been a 
component of physiotherapeutic interven-
tion for osteoarthritis. However, there is a 
lack of high-quality research on the addi-
tional benefits of using adjunct therapies 
such as heat or ice, low-level laser therapy, 
therapeutic ultrasonography, manual ther-
apy, and acupuncture.4,5,14 It has yet to be 
determined if any adjuncts have comple-
mentary effects when combined with edu-
cation and exercise.

FIGURE. Traffic light analogy explaining that 
pain with activity can be safe and acceptable 
as long as it is within the patient’s tolerance 
and resolves back to their baseline within 
approximately 24 hours.
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Anecdotally, many patients report 
benefits from using either heat or ice, and 
many international guidelines suggest 
their use can be beneficial for short-term 
pain management. There is evidence that 
self-administered heat and/or ice provides 
a mild improvement in pain, functional sta-
tus, and quality of life. The use of heat or 
ice for pain relief may depend on personal 
preference and/or gender.30

The Osteoarthritis Research Society In-
ternational guidelines recommend against 
using low-level laser therapy and ultraso-
nography, citing very low-quality evidence 
of their benefit in managing osteoarthritis.4 
However, there may be some value for the 
patient depending on their personal beliefs 
and preferences. The American College of 
Rheumatology recommends taking into 
account patient preferences regarding the 
use of ultrasonography.14

According to the National Institute for 
Health and Care Excellence, Osteoarthritis 
Research Society International, European 
Alliance of Associations for Rheumatology, 
and American College of Rheumatology 
guidelines, there is low-quality evidence 
that manual therapies such as massage, 
mobilization or manipulation, and passive 
range of motion provide additional benefit 
in treating knee osteoarthritis; therefore, 
their use should be considered only along-
side therapeutic exercise.1,4,5,14 The National 
Institute for Health and Care Excellence 
and the United States Bone and Joint Ini-
tiative both recognize the potential contri-
butions that manual therapy can make to 
patient outcomes, given individual prefer-
ences, and they recommend considering 
using manual therapy, but only if it is com-
bined with exercise.1,7

Research shows low-quality evidence 
in favor of using acupuncture to treat knee 
osteoarthritis. The Osteoarthritis Research 
Society International states that acupunc-
ture is “an implausible biological mecha-
nism”4 and strongly recommends against 
its use. However, the American College 
of Rheumatology conditionally recom-
mends its use when considering patient 
preferences.14

In summary, thermal modalities are rec-
ommended for knee osteoarthritis, thera-
peutic ultrasonography is not recommended 
for use, and there is insufficient evidence 
to provide a general recommendation for 
the use of acupuncture. According to the 
United States Bone and Joint Initiative, 

multiple organizations agree on many of 
the recommendations made for managing 
knee osteoarthritis. There is not a lack of 
quality guidelines but rather a deficit in 
dissemination and implementation of the 
recommendations.31 Ideally, future efforts 
should focus on optimizing implementa-
tion in primary care settings, where most 
osteoarthritis care occurs.

Conclusion
Given the primary importance of education 
and exercise in managing osteoarthritis, 
physiotherapists are well suited to assisting 
general practitioners in managing all levels 
of arthritis through a continuum of care. 
The effects of these key management op-
tions compared with usual care or surgical 
procedures result in cost savings and im-
provement in quality of life. Physiotherapy 
should be considered as a safe and effective 
nonpharmacological intervention that can 
be used to manage knee osteoarthritis and 
enhance patients’ quality of life. n
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ABSTRACT: Obesity is a risk factor for osteo-

arthritis. Excess weight has been associated 

with increasing joint symptoms and the 

need for joint replacement surgery. Obesity 

is also a contributing risk factor for postop-

erative complications associated with total 

joint arthroplasty. Between 2020 and 2021, 

more than 100 000 total joint arthroplasties 

were performed in Canada. The demand for 

total joint arthroplasty among patients with 

obesity continues to increase. Despite higher 

complication rates, total joint arthroplasty is a 

cost-saving measure in patients with obesity. To 

mitigate the risk of complications, physicians 

encourage weight loss in patients with obe-

sity before recommending total joint arthro-

plasty. This often involves just telling patients 

“ Lose 70 pounds and you get a 
new knee”: The current approach 
to obesity in patients awaiting 
total joint arthroplasty
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to “lose weight,” which has marginalized and 

stigmatized a patient population and left them 

to manage their own health. Obesity medi-

cine—pathophysiology and treatment—has 

expanded significantly over the last decade. 

This has led to evidence-based treatments and 

has allowed patients who were once denied 

care to be provided with legitimate clinical 

options for managing both obesity and arthri-

tis. Our system is changing. Our bias is real. The 

science is undeniable, and the call to action 

has come to us all. 

B eatrice is a 70-year-old woman with 
severe bilateral knee pain. She pre-
sented to her family doctor with a 

story of progressive immobility over the 
last 4 years. Although she was very active 
during much of her life, over the last de-
cade, her knees began to hurt. She became 
less mobile. She has taken to swimming 
instead of walking, and she continues to 
swim 4 days per week. X-ray showed she 
has significant arthritis of both knees, and 
her right knee is worse than her left. She 
was referred to an orthopaedic surgeon for 
assessment for possible bilateral total knee 
replacement. Her X-rays confirmed that 
her left knee has end-stage osteoarthritis 
that can benefit from a knee replacement 
as soon as possible; the right knee is likely 
soon to follow. 

Beatrice’s height is 170 cm (5 ft. 6 in.), 

her weight is 133 kg (293 lb.), and her BMI 
is 46 kg/m2. She carries her weight quite 
uniformly. 

An orthopaedic surgeon has told Bea-
trice if she loses about 33 kg, her knees will 
be replaced. Her goal weight before surgery 
needs to be 100 kg. 

“Just lose weight” has been the constant 
refrain we have told patients with obesity 
for decades. “Just lose weight, and they will 
replace your hip/knee.” “Just lose weight, 
and they will fix your abdominal hernia.” 
“Just lose weight, and your diabetes/hyper-
tension/sleep apnea will get better.” “Just 
lose weight, and they will list you for a kid-
ney transplant.”

When did this shift happen? When did 
medicine ask patients to bear the sole re-
sponsibility for access to life-changing, and 
in many cases lifesaving, care? 

The weight of the matter
Worldwide, more than 240 million people 
have symptomatic and activity-limiting 
osteoarthritis of their hips or knees. More 
than half of patients with osteoarthritis of 
the knee will undergo a total knee arthro-
plasty during their lifetime.1 In Canada, 
arthritis affects more than 6 million people. 
More than 23% of women and 17% of men 
in Canada live with arthritis.2

Between 2020 and 2021, 55 300 total 
hip arthroplasties and 55 285 total knee 
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arthroplasties were performed in Canada; 
8892 total hip arthroplasties and 9093 to-
tal knee arthroplasties were performed in 
BC. In the year prior to the onset of the 
COVID-19 pandemic (i.e., 2019–2020), 
63 496 total hip arthroplasties and 75 073 
total knee arthroplasties were performed 
in Canada; 9945 total hip arthroplasties 
and 11 469 total knee arthroplasties were 
performed in BC. Almost 70% of those 
surgeries were a result of osteoarthritis, and 
approximately 55% to 56% of patients were 
women.3

More than 650 million people world-
wide have obesity,1 currently defined as a 
BMI greater than 30 kg/m2. Obesity is a 
risk factor associated with the development 
of osteoarthritis and is overrepresented in 
patients who present for total joint replace-
ment surgery. Excess weight has been asso-
ciated with increasing joint symptoms and 
the need for joint replacement surgery.4,5

In Canada, 73% of men with arthritis 
have increased weight or obesity compared 
with 59% of men without arthritis. Like-
wise, 61% of women with arthritis have 
increased weight or obesity compared with 
43% of women without arthritis.2,3

Obesity is also a contributing risk factor 
for postoperative complications associated 
with total joint arthroplasty. Patients with a 
BMI greater than 40 kg/m2 have increased 
risk for surgical site infection, dislocation, 
early loosening of prostheses, revision sur-
gery, periprosthetic fracture, and throm-
boembolism after total joint arthroplasty 
compared with those patients who have a 
lower BMI.4,6-9

The demand for total joint arthroplasty 
among patients with obesity continues to 
increase. Despite a higher risk of compli-
cations, patients with obesity experience 
similar improvements in function and qual-
ity of life after total joint arthroplasty as 
those without obesity.10,11 Despite higher 
complication rates, total joint arthroplasty 
in general and total knee arthroplasty in 
particular are cost-saving in patients with 
obesity—even in patients with a BMI great-
er than 40 kg/m2.10,11

To mitigate the risk of complications, 

many physicians and surgeons encourage 
weight loss in patients with severe obesity 
before recommending total joint arthro-
plasty. Most hospitals in the US have set 
a “cutoff ” BMI of 40 kg/m2, above which 
they refuse to offer arthroplasty due to the 
preoperative risk. This arbitrary cutoff has 
been based primarily on a “cost decision,” 
with additional pressure from insurance 
companies on American hospitals and the 
need to reduce hospital stay time and com-
plications in order “to stay competitive.”6,12,13

Only 8% of patients who are denied sur-
gery for a high BMI eventually reach the 
BMI cutoff and have total joint arthroplas-
ty.14 Without a reliable pathway for weight 
loss, should we categorically withhold an 
operation that improves pain and function 
for patients in all BMI classes to avoid risk? 

Is it risk or is it bias? 
All surgeries involve risk. As clinicians, 
we accept a certain amount of risk in our 
practices. Should a patient’s size be held 
to a higher standard than other risk fac-
tors? Could weight bias be influencing our 
clinical decision making beyond the data 
on risk?14,15

BMI is a weak risk factor for several rea-
sons, which are discussed below. Despite its 
flaws, increased BMI is comparable in mag-
nitude to other risk factors that are com-
monly accepted in all surgeries. In studies 
with more than 5000 patients, odds ratios 
for any complication in patients with BMI 
greater than 40 kg/m2 range from 1.18 to 
1.47. Patients older than 80 years of age 
have odds ratios of 1.94, and an American 
Society of Anesthesiologists score greater 
than 2 gives an odds ratio of 1.49. In terms 
of specific complications, the data are simi-
lar. In total joint arthroplasty, the odds ra-
tio for infection in patients with a BMI 
between 40 and 50 kg/m2 is 3.2, which is 
comparable to an odds ratio of 3.1 in pa-
tients with diabetes.7,8,16,17 

Benefits and risks of total joint 
arthroplasty
Patients with significant obesity (defined as 
a BMI greater than 40 kg/m2) have lower 

baseline function and mobility. After suc-
cessful and uncomplicated total joint ar-
throplasty, they have equal or greater 
changes in validated outcome scores, im-
proved function scoring, and patient satis-
faction relative to patients with BMIs lower 
than 40 kg/m2, despite having a higher risk 
of complication.10,11,18

The establishment of an exclusion crite-
rion of a BMI greater than 40 kg/m2 draws 
on both a consensus document from a group 
of leading experts at the American Associa-
tion of Hip and Knee Surgeons and a body 
of research that demonstrates that obesity 
presents an independent risk for compli-
cations following total joint arthroplasty. 
This has created barriers that limit surgery 
for patients who are most in need of these 
procedures.19

Problem 1: The BMI
Obesity is a disease. But our diagnostic tool 
(BMI) is antiquated and inappropriate. We 
measure the height and weight of a patient, 
look up the numbers on a chart, and boom: 
disease. Nowhere else (except perhaps in 
dermatology) has a spot diagnosis been so 
overused. Other systems, such as the Ed-
monton Obesity Staging System, have been 
proposed, but with all of them, we still com-
pare the new system to the BMI.20

The BMI was invented sometime be-
tween 1830 and 1850, at a time when “social 
physics” was becoming increasingly popu-
lar in the scientific community. Its creator 
was Adolphe Quetelet, an astronomer and 
mathematician who never studied medicine. 
He never intended the BMI to be used in a 
medical context. “Quetelet’s Quotient,” as 
it was first called, was established by taking 
the heights and weights of soldiers from 
the Scottish and Flemish armies and using 
them to create the statistical formulary of 
l ’homme moyen—the average man—who, 
to Quetelet, represented a social ideal. This 
formulary, unchanged, is what we now refer 
to as the BMI.21,22

It was not until the early 20th century 
that weight was considered a primary indi-
cator for health. In the late 1940s, American 
life insurance companies began to compile 
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tables of height and weight to determine 
premiums for future policyholders. Like 
Quetelet’s Quotient, these actuarial tables 
represented only a small set of people: those 
with the resources to purchase a policy. 
By the early 1950s, these actuarial tables 
found their way into mainstream medicine. 
Dr Ancel Keys used the BMI as a measure-
ment of “the overall size of the population” 
in his seven-continents study.20

From there, the BMI became well es-
tablished in the clinical setting. In 1985, the 
National Institutes of Health established 
the BMI as the clinical tool for diagnosing 
obesity. Over the next 20 years, the World 
Health Organization and every other na-
tional governing body followed suit, using 
the BMI to diagnose obesity in adults and 
children. The basis of this research contin-
ued to be unfounded and flawed, but the 
horse had already left the barn.21-23

And so, the use of BMI as an isolated 
measurement of orthopaedic surgical risk 
is founded on the very basics of biased 
evidence.24

BMI does not account for age, gender, 
fat distribution, metabolic risk, muscle mass, 
body frame size, or fitness, all of which are 
important when calculating perioperative 
risk and technical challenges associated with 
any orthopaedic surgery, especially joint 
replacement.24-26

Problem 2: A knee is not a 
hip; a man is not a woman
In orthopaedic studies, surgical risk often 
groups all joint replacements together. We 
know that a knee is not a hip. Some studies 
go so far as to group all orthopaedic surger-
ies together. If a knee is not a hip, certainly 
neither is a back. 

This is further complicated by grouping 
men and women together in such studies. 
For example, there is a higher rate of com-
plications related to increased weight in 
women who have total hip replacements 
compared with men. Women tend to carry 
weight around their hips; therefore, the lo-
cation of fat tissue would impact infection 
rates.8,25,27 There is increased surgical risk in 
this population, but such “broad strokes” in 

interpretation of the data lead to dangerous 
sweeping exclusions of patient populations. 
A more individualized evaluation of each 
patient’s risk and benefit is necessary. Medi-
cine, by its nature, evaluates a risk-benefit 
ratio at all times. Although an increased 

risk from total joint arthroplasty in patients 
with significant obesity has been adopted, 
there is a volume of data to support sig-
nificant benefit of the surgery despite the 
increased risk.11

Problem 3: Risk is not 
absolute—it is nuanced 
Hard BMI cutoffs oversimplify preopera-
tive risk assessment. Greater muscle mass 
mitigates the health effects of BMI, and in 
knee replacement, thickness of prepatel-
lar fat predicts complications better than 
BMI.20,24,27 A much more sophisticated and 
accurate way to assess preoperative risk is to 
use risk calculators, which consider BMI, 
demographics, and other comorbidities.8

In all the studies that examined BMI 
and risk of joint replacement surgeries, pa-
tients were grouped together based on a 
clustering of BMI at every 5 points. The 
flaw is that most of those studies grouped 
together all patients with a BMI greater 
than 40 kg/m2. Does a patient with a BMI 
of 41 kg/m2 have the same risk as one with 
a BMI of 60 kg/m2?26

In addition to evaluating body habitus 
and BMI, a preoperative risk assessment 
should include an evaluation of comorbidi-
ties. Addressing a patient’s glycemic control, 
sleep apnea, thrombotic risk, fitness, and 
hypertension prior to surgery will affect 
their postoperative complications. These 
are modifiable risks that can be addressed 
independent of weight loss.8,20

Denying access to care
A BMI cutoff is dangerous medically be-
cause BMI does not solely or strongly pre-
dict complications.5,17-19

In the Veterans Health Administration, 
enforcing a strict BMI eligibility criterion 
of 40 kg/m2 would deny complication-free 
surgery to 14 patients in order to avoid one 
complication; for a BMI cutoff of 35 kg/m2, 
it would be 16 to 1. To put this into per-
spective, if you flipped a coin to determine 
surgical eligibility, it would be 19 to 1.9

In short, by grouping together all pa-
tients with a BMI greater than 40 kg/m2, 
men and women, and hip and knee surger-
ies, we have oversimplified a complicated 
risk assessment and thus excluded a popu-
lation whose risk-benefit ratio of surgery 
likely favors surgery.9-11 

The solution
In medicine, there are two approaches to 
changing risk in the delivery of care: change 
the disease or change the system.

Option 1: Change the disease
In the last decade, there has been signifi-
cant improvement in our understanding 
of energy regulation in the body. An over-
whelming amount of research has shown 
that complex genetic and physiological fac-
tors are involved in weight gain and neuro-
hormonal energy dysregulation. This has 
led to the establishment of evidence-based 
treatments that offer legitimate, safe, and 
significant weight loss. 

Goals of perioperative optimization: The 
goal of treatment, or surgical optimization, 
should consider three factors or surgical 
risks and address each one:22,28,29

• Address malnutrition.
• Reduce comorbidities.
• Focus on weight loss as a percentage 

of body weight rather than an absolute 
number.

Address malnutrition: A large percentage 
of patients with obesity have malnutri-
tion due to an inappropriate starvation re-
sponse. Patients with obesity have a fourfold 

[T]he use of BMI as an 
isolated measurement of 
orthopaedic surgical risk 

is founded on the very 
basics of biased evidence.
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increased likelihood of having hypoalbu-
minemia.23,30,31 Low serum prealbumin and 
albumin are predictors of poor surgical out-
comes. Some data suggest that improvement 
in this marker of malnutrition translates to 
better surgical outcomes. Therefore, part of 
the preoperative assessment should include 
a review of the patient’s albumin, vitamin D, 
and iron levels. Vitamin D and iron can 
easily be supplemented, and patients can 
be counseled on protein intake.28

Reduce comorbidities: Mitigating periopera-
tive risk has been a cornerstone of surgical 
optimization since the first preoperative 
clinics were established by Dr Alfred Lee in 
the 1940s.32,33 The benefits of and evidence 
for preoperative optimization have been 
well established in literature and practice 
since 2000. Preoperative clinics are now 
mainstream across North America and Eu-
rope; they focus on assessing and treating 
cardiovascular risk factors and comorbidities 
to lower a patient’s overall surgical periop-
erative risk.29

Develop a better understanding of weight 
and weight loss: Our approach to weight 
loss in the past was ineffective, because we 
came to it with a primitive understanding of 
body energy regulation. The entire premise 
of weight loss prior to the turn of this cen-
tury was simple. We believed that weight 
gain occurred as a result of excess caloric 
intake. Our physiological understanding 
was wrongly based on the model that hu-
man beings, like machines, have a specific 
rate of energy function—we need a certain 
amount of “fuel” to function. If we consume 
more of the fuel than we need, we store it; if 
we consume less than we need, we burn it. 
And so, the “calories in, calories out” model 
persisted, and our approach to treatment of 
obesity was simple: “Eat less; move more.” 

We were wrong.22,34,35

Volumes of data have confirmed the 
complex genetic and neurohormonal dys-
regulation that causes one person to gain 
weight or maintain a higher body weight 
and another person not to do so. To date, 
more than 5500 genes have been implicated 

in both monogenic and polygenic patterns 
that predispose people to inappropriate 
weight gain.22,36

It is now well understood that there is 
a series of hormonal connections between 
gut, brain, fat, and muscle tissue. The gut 
produces “hunger” and “satiety” hormones; 
fat and muscle tissue produce “storage” and 
“usage” hormones. All of these hormones 
send feedback to the brain, which then 
communicates with our tissues to regu-
late how much we eat, how much we use, 
and how much we store. Although this is a 
simplification of highly sophisticated neu-
rohormonal feedback, we now understand 
that brain function is based on both homeo-
static and hedonic drives toward food intake 
that are rooted in evolutionary biology.34,35,37 
We evolved highly sophisticated endocrine 
systems to prevent starvation. When the 
brain thinks it is starving, it will store fat 
and hunt food.34

In short, obesity is a not a function of 
the simple behavior of excess consumption; 
it is the result of an inappropriate activation 
of the physiological starvation response that 
exists in all mammals and is a function of 
complex neurohormonal feedback. 

Although the physiology of fat tissue 
regulation is complex, the principal goal of 
treatment is to essentially “trick” a starving 
brain into believing it is not starving. When 
this happens, the body no longer stores fat 
inappropriately or hunts food inappropri-
ately. Clinically, this translates into weight 
loss; symptomatically, it translates into less 
food thought, less hunger, and fewer food 
cravings.35

Weight loss mechanisms: There are potential 
benefits for patients if obesity is treated 
before total joint arthroplasty. Studies of 
diet-induced weight loss before total joint 
arthroplasty report improved outcomes 
compared with treatment as usual but tend 
to include patients with a lower BMI and 
involve short-term follow-up.38

Emerging data have shown that medi-
cal management of weight loss is effective 
and sustained as long as the treatment is 
continued. We understand this principle 

in other areas of chronic disease manage-
ment. Hypertension and dyslipidemia are 
well managed when patients continue their 
antihypertensives and statins, respectively. 

In Canada, four medications have 
been approved for treatment of obesi-
ty: orlistat, liraglutide, semaglutide, and 
naltrexone-bupropion. All of the studies 
on these medications were based on ran-
domized placebo-controlled trials, which 
supported their use. Their efficacy ranges 
from 5% to 20% body weight loss.37 

Orlistat (120 mg three times per day) 
is a selective inhibitor of pancreatic lipase 
and was approved as pharmacotherapy for 
obesity management in Canada in 1999. 
Although its use has resulted in 3% to 5% 
body weight loss in patients in randomized 
controlled trials, it is rarely used in obesity 
treatment at present.39

Liraglutide (3.0 mg subcutaneously 
daily) is a human glucagon-like peptide 1 
(GLP-1) analog that acts centrally on the 
pro-opiomelanocortin or “fullness” neurons 
in the hypothalamus. It also increases in-
sulin release and suppresses glucagon dur-
ing times of glucose elevation. Clinically, 
liraglutide improves satiety and reduces 
hunger because there are GLP-1 recep-
tors throughout the brain, liver, and gut 
that affect both hedonic and homeostatic 
neurohormonal feedback. 

Liraglutide was first approved in Can-
ada in 2010 for the management of type 
2 diabetes, and in 2015 for the long-term 
treatment of obesity. In randomized 
placebo-controlled trials on liraglutide ver-
sus placebo, 63.2% of patients on liraglutide 
had lost at least 5% of their body weight at 
1 year, 33.1% had lost more than 10%, and 
15.0% had lost more than 20%. Both the 
treatment group and placebo group were on 
dietary management. The amount of weight 
loss in the liraglutide group was more than 
double that in the “diet alone” group, which 
shows the superiority of medication in ad-
dition to diet alone.40

Semaglutide (2.4 mg subcutaneously 
once per week) is a human GLP-1 analog. 
Like liraglutide, semaglutide acts centrally 
on the hypothalamic pro-opiomelanocortin 
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neurons as a “fullness signal.” Semaglutide 
increases insulin release and suppresses glu-
cagon during times of glucose elevation. It 
was approved in Canada in 2018 for the 
management of type 2 diabetes at a dose 
of 0.5 or 1.0 mg weekly, and in 2022 at a 
dose of 2.0 mg weekly. Semaglutide was 
approved in Canada in 2021 for long-term 
obesity management at a dose of 2.4 mg 
weekly in people with or without type 2 dia-
betes. In a randomized placebo-controlled 
trial, use of semaglutide 2.4 mg resulted in 
14.9% weight loss at 68 weeks compared 
with 2.4% with placebo in patients with 
obesity. Both groups had health-behavior 
modification.41

The naltrexone-bupropion (16 mg/180 
mg twice per day) sustained-release for-
mulation was approved in Canada in 
2018 for long-term obesity manage-
ment, at a dose of 16 mg naltrexone and 
180 mg bupropion twice daily. In a ran-
domized placebo-controlled trial of pa-
tients with obesity but not diabetes, use of 
naltrexone-bupropion 16 mg/180 mg twice 
per day was associated with weight loss of 
6.1% versus 1.3% in the placebo group. In 
the naltrexone-bupropion treatment group, 
at least 5% weight loss was recorded in 48% 
of patients and at least 10% was recorded 
in 25% of patients, compared with 16% 
and 7% in the placebo group, respectively.42

When the anatomy of a tissue is 
changed, its hormonal signaling changes. 
Bariatric surgery was once thought to be 
effective for weight loss because of its “re-
strictive and malabsorption” effects. Further 
understanding of physiology has shown that 
bariatric surgery is truly a metabolic surgery 
that causes significant elevations in fullness 
hormones and changes in bile salts and gut 
flora. All of these hormonal and metabolic 
shifts happen because of the alteration in 
the “gut landscape.” Metabolic changes are 
responsible for the shift in starvation re-
sponse and significant positive effects on 
patients’ metabolic comorbidities.43,44

The bariatric surgical procedures cur-
rently performed in Canada are sleeve 
gastrectomy, Roux-en-Y gastric bypass, 
biliopancreatic diversion with or without 

duodenal switch, adjustable gastric band-
ing, single anastomosis gastric bypass, and 
single anastomosis duodenoileostomy with 
sleeve gastrectomy. Bariatric surgery offers 
between 30% and 70% body weight loss de-
pending on the procedure. Most long-term 
data have been recorded in the popula-
tion of patients who have had Roux-en-Y  
gastric bypass.45,46

Option 2: Change the system
Beatrice has to lose weight in order to have 
surgery. What if her surgeon was retrained 
and better equipped to deal with hips and 
knees of women with obesity? 

A different way to address the issue of 
risk may be to change the system in which 
we practise. Obesity, by any definition, is 
not going away. In addition to broadening 
the term of perioperative optimization, we 
can, as a medical community, subspecial-
ize our obesity joint replacement. Recent 
data point to the importance of surgeon 
experience in reducing risk in patients with 
increased BMI who undergo total joint 
arthroplasty.47,48 

In a population-based cohort study of 
4781 patients, the volume of obesity-specific 
procedures was associated with fewer major 
surgical complications after total hip arthro-
plasty performed in patients with severe 
obesity (reduction in risk by 35% for every 
10 additional patients).47

In addition to optimizing the patient, it 
is clear that there is an opportunity to opti-
mize the system. Increased training in total 
joint arthroplasty in patients with obesity 
allows for the development of centres of 
excellence for patients with a BMI greater 
than 50 kg/m2. 

Summary
Until now, our view of a patient population 
has been based on our own weight bias and 
very little rudimentary data. The science is 
mounting to support more comprehensive 
evaluations of risk in patients with obe-
sity and more comprehensive management 
plans for mitigating risk prior to surgery 
and in the operating room. This is the be-
ginning of a change in how we approach 
patients with obesity in the orthopaedic 
world and how we as a medical community 
move forward. 

If we, as a medical system, truly want to 
be better and do better, we need to examine 
our old ways, dismantle their origins, and 
use our science to build a better way. Never 
before have we known more about human 
physiology, disease, and treatment. Never 
before have we had such technology and 
advancements to treat disease. Never before 
has there been such a demand for com-
passion, inclusivity, and empathy. It is our 
obligation and our imperative to repair the 
future by changing our present practice. n
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COHP

T he rise of artificial intelligence (AI) 
has the potential to drastically im-
prove physicians’ professional lives. 

With the release of ChatGPT—a genera-
tive AI tool that engages in human-like 
conversation equipped with the vast 
knowledge of the Internet—public atten-
tion has been captivated, along with mixed 
feelings of fear and awe regarding future 
implications.

At its core, the power of modern-day AI 
lies in its ability to self-learn and recognize 
patterns. Combined with fast computational 
speed and a seemingly limitless memory, AI 
programs work much like a human mind 
by anticipating problems, adapting, and 
learning from past mistakes. Recently, this 
formidable tool has made strides in health 
care. While AI solutions expand and work 
toward optimizing patient care, it is espe-
cially important that policy keeps up with 
this technological surge to ensure effective 
and safe implementation in our health care 
system. 

AI in health care is developing rapidly, 
particularly in the realm of automating rou-
tine tasks. For example, primary care and 
emergency physicians are overwhelmed 
with patients. AI’s ability to assist in paper-
work, prioritize labs, and solve scheduling 
challenges should alleviate administrative 
burden and release time back to physicians. 
Administrative load remains a significant 
contributor to physician burnout and 
compassion fatigue, as highlighted by the 
Canadian Medical Association’s National 
Physician Health Survey.1 Companies have 
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created tools to address these concerns—for 
example, automatic SOAP notes, where AI 
listens in on a patient encounter, analyzes 
it, and organizes points into a chart instan-
taneously. Some applications are integrated 
with scheduling, allowing follow-up ap-
pointments, lab requisitions, and specialist 
referrals to be sent out by voice. The time 
saved allows physicians to focus on human 
interaction in patient care, without sacrific-
ing efficiency.

AI’s development in diagnostics may 
be the most incredible. The Massachusetts 
Institute of Technology trained a program 
with over 32 000 mammogram images of 
women diagnosed with cancer. The algo-
rithm demonstrated remarkable accuracy 
in detecting disease presence and subtleties 
often incomprehensible to humans.2

The utility of such tools is exciting; 
however, concerns regarding data quality 
and security persist. If poor-quality, biased, 
or incomplete data is used during the al-
gorithm, AI may perpetuate or exacerbate 
social inequities present in our health care 
system today, leading to a phenomenon 
known as “algorithmic bias,” as termed by 
Harvard University.3

Additionally, security risks may occur 
during construction of AI algorithms, which 
have historically lacked privacy measures. 
A notable instance was when DeepMind 
(an AI company owned by Google) part-
nered with the Royal Free London NHS 
Foundation Trust to use machine learn-
ing in management of acute kidney injury.4 
The UK’s Department of Health and Social 
Care noted that no privacy measures were 
discussed, and patient data was obtained 
on an “inappropriate legal basis.” Google 
took control of DeepMind’s application, 
transferring control of patient data from the 
UK to the US. While the actions taken were 
legal, it is reasonable to believe individuals 

would have concerns about their health data 
being used in this manner. 

As AI in health care evolves, policy 
frameworks must adapt to ensure ethical, 
legal, and societal considerations are ad-
dressed in tandem with technology. Policies 
may differ between provinces. In March and 
April 2024, the College of Physicians and 
Surgeons of BC issued two statements, one 
for all registrants and one specific to regis-
trants who work in diagnostic facilities. Dur-
ing medical encounters, registrants may use 
AI, adhering to principles such as privacy, 
confidentiality, and consent.5 Importantly, 
physicians will maintain responsibility for 
interpreting and making final decisions about 
patient care. For registrants working in diag-
nostic facilities, only AI approved by the Di-
agnostic Accreditation Program may be used 
as supplementary aids for triage, diagnostics, 
and quantifying aspects in practice.6 For BC, 
this is a great step in the right direction.

The ever-evolving nature of AI requires 
continuous reassessment of regulatory 
frameworks from a multidisciplinary lens 
of law, ethics, and medicine. By being aware 
of developments, we can harness the power 
of AI while prioritizing patient-physician 
benefit, societal trust in our health care sys-
tem, and ethical standards.  n
—William Liu, BHSc
Member of the Council on Health 
Promotion

—Birinder Narang, MBBS, CCFP
Member of the Council on Health 
Promotion
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BCCDC

C hronic diseases are leading causes 
of disability and death. They have 
a major impact on individual 

well-being and result in significant costs 
to the health care system.1 In BC, the num-
ber of people living with chronic disease is 
increasing. Among adults in the 2022/23 
fiscal year, 67% of females and 60% of males 
had at least one record of a common chronic 
condition in their lifetime, up from 59% and 
47%, respectively, in 2002/03.2 The preva-
lence of multimorbidity—having two or 
more chronic diseases—is also on the rise, 
affecting over one-quarter of adults and 
over half of seniors.

Understanding the local burden of 
chronic conditions informs planning, policy, 
and program development, as well as disease 
prevention and management. The Chronic 
Disease Dashboard2 is a publicly available 
interactive data tool with visualizations of 
changes over time in patterns of chronic 
conditions. Estimates of incidence (new 
cases) and prevalence (the total number of 
people living with a condition) are sourced 
from the BC Chronic Disease Registries, 
which are derived from records of physician 
visits, hospital admissions, and prescription 
drug dispensations for 25 common chronic 
conditions, excluding cancer (see the BC 
Cancer Statistics Online Dashboard3). Pop-
ulation rates are updated annually and are 
available by age group, sex, and geographic 
health region. Information on gender is 
not available. For chronic disease indica-
tors pertaining to First Nations and Métis 
Peoples in BC, see other reports.4,5

People living with chronic conditions 
were disproportionately impacted by the 
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pandemic, including disruptions to screen-
ing and health care, social isolation, and, in 
some cases, heightened risk of COVID-19 
morbidity and death.6,7 In 2020/21, new 
cases in BC based on health care encoun-
ter records temporarily decreased for many 
chronic conditions but have since returned 
to prepandemic levels. Mental health was 
an exception to this trend, with visits con-
tinuing to increase and peaking in 2021/22, 
especially among younger females. While 
the pandemic uniquely impacted youth 
in terms of mental health outcomes,8 the 
pre-existing growing trend prior to the pan-
demic suggests that additional factors are at 
play. Among adults aged 35–64 years, mood 
and/or anxiety disorders are currently the 
most common condition in the BC Chronic 
Disease Registries, with approximately 1 
in 2 females and 1 in 3 males having a re-
cord for a related health care encounter in 
their lifetime. For older age groups, other 
conditions, such as hypertension, are more 
prevalent. Approximately 6 in 10 individuals 
aged 65 to 79 years and 9 in 10 individuals 
aged 80 years and older have a history of 
hypertension, underscoring the importance 
of early screening and prevention.

Chronic diseases pose significant bur-
dens, and in the context of an aging popu-
lation, they will likely become even greater. 
The Chronic Disease Dashboard provides 
useful situational awareness and contextual 
information that can inform priorities and 
strategies for chronic disease prevention, 
management, and care at the practice, re-
gional, and provincial levels. Protective fac-
tors such as physical activity, sleep, healthy 
diet, and social connection can prevent or 
delay the onset of many chronic conditions, 
reduce their impact on quality of life, or 
help reverse them. Prioritizing policies, pro-
grams, and services that focus on chronic 
disease prevention and management plays 

a pivotal role in helping communities maxi-
mize their health and wellness and address 
this slower, but no less significant, growing 
epidemic. n 
—Kate Smolina, DPhil, CHE
Scientific Director (Interim), Data and 
Analytics Services and Knowledge 
Translation, BCCDC

—Geoff Ramler, BSc
Regional Observatory Epidemiologist, 
BCCDC

—Solmaz Setayeshgar, PhD
Regional Observatory Epidemiologist, 
BCCDC

—Andrea D. Olmstead, PhD
Epidemiologist and Program Lead, Office 
of the Provincial Health Officer 

—Kayla McLean, PhD
Data Scientist, Office of the Provincial 
Health Officer 

—Xibiao Ye, PhD
Provincial Epidemiologist and Executive 
Director, Office of the Provincial Health 
Officer 

—Gillian Frosst, MPH
Director (Interim), BC Observatory for 
Population and Public Health, BCCDC

Notes

The BC Chronic Disease Registries are produced 

by the Office of the Provincial Health Officer. 

The Chronic Disease Dashboard is produced by 

the BC Observatory for Population and Public 

Health and is housed on the BCCDC website. 
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WORKSAFEBC

A s days with recorded tempera-
tures above 30°C become increas-
ingly frequent in BC, the risk of 

heat-related illness increases, with workers 
who primarily work outdoors more likely 
to be affected.1 For example, data show 
an increase in WorkSafeBC claims for 
heat-related illness rising from an average 
of 40 claims in 2018 to 81 claims in 2022, 
with a peak in 2021 of 112 claims, cor-
responding to an extreme heat event that 
year.2 Heat generation or exposure may be 
caused by factors other than hotter ambient 
temperatures. These include high humid-
ity, heavy physical exertion without rest, 
and wearing heavy protective clothing. This 
article focuses on heat stress occurring on 
hotter days, which are likely to occur more 
often due to climate change.

Preventing heat-related illness: 
Identifying workers at risk of 
heat stress due to hotter days in 
the context of climate change

Risk factors for heat stress
It is important to take an occupation-
al history to determine your patient’s 
work-related risk of heat stress. Risk fac-
tors for heat stress may be grouped into 
(1) environmental factors (e.g., tempera-
ture, air flow), (2) individual factors (e.g., 
acclimatization; certain chronic diseases; 
medications including antipsychotics, an-
tidepressants, antihistamines, and diuretics; 
tight-fitting or insulating clothing), and (3) 
work-related factors (e.g., exertion, nature 
of work). Workers at a higher risk of heat 
exposure include those who work during 
hot days indoors without air conditioning 
(such as restaurant kitchens or bakeries), 
those who are exposed to hot days working 
outdoors (such as construction, agriculture, 
and motion picture location shooting), and 
those who work year-round in hot condi-
tions regardless of outdoor environmental 
temperatures (such as those working in 
boiler rooms or smelters or firefighting). 
Workers aged 45 to 54 and those under 
the age of 34 have been shown to have a 

higher likelihood of making a heat-related 
illness claim.3 Temporary foreign workers 
are especially vulnerable to heat exposure 
in the workforce due to a large portion of 
the workforce performing work outdoors.2

Preventing heat-related illness in 
the workplace
In addition to taking an occupational his-
tory, providers can help educate workers 
to prevent heat-related illness. Workers 
with chronic disease or on certain types of 
medications (such as those listed above) 
should work in collaboration with their 
provider to adjust self-management while 
in hot environments and discuss this with 
their employer so a personal heat safety 
plan can be put in place. It is also recom-
mended that workers, especially those with 
medical risk factors, not work alone during 
hot conditions. Working with other people 
can allow for mutual monitoring for signs 
of heat stress. 

At the onset of hot weather, especially 
during the first heat wave of the season, 

This article is the opinion of WorkSafeBC 

and has not been peer reviewed by the BCMJ 

Editorial Board.

Heat rash

Signs and symptoms: New or 
worsening rash in response to heat.

Measures: Move to a cooling 
environment. Make sure to change 
clothing often and wear loose-
fitting clothing.

Heat cramps

Signs and symptoms: Muscle 
cramps, persistent sweating.

Measures: Immediately move to 
a cooling environment and cool 
with fanning or water. The worker 
should rehydrate with water and 
electrolytes. Continuing to work 
despite heat cramps may lead to 
heat exhaustion.

Heat exhaustion

Signs and symptoms: Headache; 
nausea; weakness; fatigue; sweaty, 
cool, and pale skin; increased heart 
rate and breathing rate.

Measures: Immediately move to 
a cooling environment, sponge 
with cool water, remove tight-
fitting clothing, and provide oral 
fluids if conscious. Urgent medical 
attention is warranted. If not 
treated, the worker may develop 
heat stroke.

Heat stroke

Signs and symptoms: Dry, hot, and 
red skin; no sweating; altered level 
of consciousness; irregular pulse 
and increased breathing; cardiac 
arrest; body temperature above 
41 °C. 

Measures: Move to the coolest 
place possible and apply cold 
water. Call emergency health 
services. Heat stroke is a medical 
emergency.

BOX. Four common heat-related syndromes and corresponding measures to take.
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2019. Accessed 27 March 2024. www.nature.com/
articles/d41586-019-03847-z.

3. Igoe KJ. Algorithmic bias in health care exac-
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Harvard T.H. Chan School of Public Health. 2021. 
Accessed 27 March 2024. www.hsph.harvard 
.edu/ecpe/how-to-prevent-algorithmic-bias 
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Challenges for protecting health information 
in a new era. BMC Med Ethics 2021;22:122.

5. College of Physicians and Surgeons of British 
Columbia. Interim guidance: Ethical principles 
for artificial intelligence in medicine. Revised 
11 April 2024. Accessed 24 May 2024. www 
.cpsbc.ca/files/pdf/IG-Artificial-Intelligence-in 
-Medicine.pdf. 

6. College of Physicians and Surgeons of British 
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technology and artificial intelligence in diagnos-
tic facilities. 2024. Accessed 26 March 2024. www 
.cpsbc.ca/files/pdf/DAP-PS-Introducing-New 
-Technology-Artificial-Intelligence-Diagnostic 
-Facilities.pdf. 

risk of heat-related illness is the highest. 
During these periods, workers should be 
instructed to take more breaks and imple-
ment precautions to a greater degree than 
normal as they slowly acclimatize to hotter 
weather. Some measures to prevent heat 
stress include staying hydrated, taking 
frequent breaks in a cooler environment, 
wearing loose-fitting and light-colored 
clothing made of cotton or silk, and learn-
ing to recognize and act on early signs and 
symptoms of heat stress.

Providers may also inform workers 
that their employers have a responsibil-
ity to protect them from heat exposure. 
Employers should be training workers on 
signs and symptoms of heat stress; provid-
ing cool potable water; regularly monitor-
ing thermal conditions; allowing frequent 
breaks; adjusting work scheduling, work-
load, or duties to reduce the risk of heat 
stress to workers; and removing workers 
from the hot environment if they show 
signs or report symptoms of heat stress 
(see more examples at www.worksafebc 

.com/en/health-safety/hazards-exposures/
heat-stress). If you’re concerned that a 
worker is subjected to unsafe work, you 
can inform them that they have a right to 
refuse unsafe work and may contact the 
Prevention Information Line at Work-
SafeBC, either online at https://prevruw 
.online.worksafebc.com or by phone at 
604 276-3100 (Lower Mainland) or 1 888 
621-7233 (toll-free).

Heat-related illness early 
recognition and action
Providers should educate patients on the 
stages of heat-related illness so they can 
recognize signs and symptoms early and 
take action to prevent progression. See the 
Box for four common heat-related syn-
dromes and the corresponding measures 
to take. n
—Curtis May, MD, MPH, CCFP
Medical Services, WorkSafeBC

—Diana Janke
Senior Prevention Advisor, Prevention 
Practice, Quality and Engineering, 
WorkSafeBC

—Shobhit Maruti, MD, MPH, ACBOM, 
DABPM, FRCPC
Medical Advisor, Occupational Disease 
Services, WorkSafeBC

Suggested reading

WorkSafeBC. Preventing heat stress at work.  

2023. Accessed 11 April 2024. www.work 

safebc.com/en/resources/health-safety/ 

books-guides/preventing-heat-stress 

-at-work.
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PRACTICES AVAILABLE

KAMLOOPS—OPHTHALMOLOGY
Busy solo ophthalmology practice in 
Kamloops becoming available in summer 
2024 due to anticipated retirement. EMR 
office, well equipped, with excellent staff. 
Turnkey opportunity. Email eye_spy@
telus.net for further details.

NORTH DELTA—FAMILY PRACTICE 
AVAILABLE
Long-established, well-organized 
practice. Compliant, considerate, appre-
ciative patients. Beautiful fully furnished 
office. Current MD retiring. Will 
introduce to patients. Rent month to 
month or arrange a lease with the 
landlord. Contact 604 341-1234.

RICHMOND/STEVESTON—PRACTICE 
OWNERSHIP OPPORTUNITY
Two strata turnkey automated FP 
practices. FPs can manage practice with 
six current FP practices contributing to 
overhead. Guaranteed income or LFP/
FFS billing and turnkey service agree-
ment with potential to buy real estate. 
Visit www.weststevestonmedicalclinic 
.com or contact msinghalmd@gmail.com.

EMPLOYMENT

ACROSS CANADA—PHYSICIANS 
FOR YOU—YOUR SOLUTION FOR 
RECRUITMENT
Are you a physician looking for work?  
Or a medical facility requiring physi-
cians? Our team works with Canadian 
independently licensed physicians, 

CFPC/RCPSC-eligible physicians, and 
clinics and hospitals across Canada, with 
excellent reviews. Contact Canada’s 
trusted recruitment firm today to 
experience the benefits of our specialized 
service that is tailored for your success! 
Visit www.physiciansforyou.com, email 
info@physiciansforyou.com, or call  
1 778 475-7995.

COQUITLAM—SPECIALISTS, LOCUMS, 
FPS—BONNE VIE MEDICAL
Bonne Vie Medical is situated in a newly 
renovated 2500 sq. ft. clinic in an 
outside-facing unit at Coquitlam’s busiest 
mall. We are welcoming family physi-
cians, specialists, and other health 
professionals interested in full-time, 
part-time, locum, in-clinic, and/or 
telemedicine care. The clinic’s multi-
disciplinary approach offers primary care, 
medical aesthetics, mental health, travel 
medicine, and state-of-the-art lasers and 
treatment technologies under one roof. 
Digital health innovations are developed 
here, providing staff with complimentary 
access to select innovations and services. 
For more details, please call 604 900-
8028, email hello@bonneviemedical.com, 
or visit www.bonneviemedical.com.

MAYNE ISLAND—SOUTHERN GULF 
ISLANDS—FP 
Unique opportunity: family practice 
clinic, fully equipped, providing primary 
care and urgent and emergent episodic 
care (population 1320) seeks an additional 
family physician. Work-life balance, 
beautiful scenic island, 1.5-hour ferry to 
Victoria or Vancouver. Attractive and 

flexible Alternative Payments Program 
contract with Island Health with addi-
tional relocation and rural retention 
benefits, 38 paid locum days, and 
MOCAP renumeration (on call 1 day/
week and 1 weekend/month). Posting: 
https://mayneislandhealth.ca, https://
medicalstaff.islandhealth.ca/node/6723. 
CCFP and eligibility for full Canadian 
licence with the CPSBC mandatory. For 
more details contact admin@mihcaboard 
.ca or call Dr Losier at 250 539-2312.

PORT COQUITLAM—FP FULL-TIME OR 
PART-TIME; EXCELLENT INCENTIVE AND 
OVERHEAD
MD Medical Clinic is looking for a 
full-time or part-time family physician. 
There are currently more than 2700 
patients on a wait list. The clinic uses 
Oscar EMR and offers billing support. 
Split arrangement is 80/20. Potential 
annual earnings are $400 000 to $600 000. 
Overhead includes everything, such as 
MOA, EMR, and equipment. Incentives 
include dental/medical extended health 
benefits, $350K/year income guarantee, 
and a $20 000 signing bonus for a 2-year 
full-time contract. Alternatively, if the 
physician needs a living space, there is a 
new one-bedroom apartment available 
above the clinic, which we offer rent-free 
for the first 12 months. Please call 604 
518-7750 or email mdmedicalclinicbc@
gmail.com.

RICHMOND HOSPITAL—PEDIATRICIAN 
WITH VANCOUVER COASTAL HEALTH
Vancouver Coastal Health (VCH) is 
looking for a dedicated pediatrician to 

Classifieds 
Pricing (two options): Run an online-only ad at our monthly online rates, or pay an additional $25 per month for an ad to 
appear in print as well.  Online rates: Doctors of BC members: $50 + GST per month per ad of up to 350 characters. $75 + 
GST for 351 to 700 characters. Nonmembers: $60 + GST per month per ad of up to 350 characters. $90 + GST for 351 to 700 
characters. Deadlines: Ads must be submitted or canceled by the first of the month preceding the month of publication, 
e.g., by 1 January for February publication.  
Place a classified ad: bcmj.org/classified-advertising. Payment is required at the time that you place the ad.

New classified advertising categories: The new Events section can be used for CME or other events, and the Vacation 
Properties section has been renamed Accommodation. The same rates apply.  
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CLASSIFIEDS

join its thriving department at Richmond 
Hospital. This position offers a unique 
opportunity for someone passionate 
about providing care in the birth centre, 
NICU, inpatient service, and emergency 
department. Join a team connected by 
collaboration, support, and, most impor-
tantly, the goal of providing quality 
patient care. At VCH, we value career 
growth with employer-supported 
training, encourage a culture where 
everyone’s voice is heard, and strive to 
create a supportive team environment. 
Visit www.vch.ca/careers and apply to job 
#93248 or email medstaffcareers@vch.ca 
for more info.

VANCOUVER—PART-TIME FP 
AVAILABLE
Experienced (25 years) rural physician 
moving back to Vancouver, looking for 
regular locum work or shared practice 
opportunity. Application for BC licence 
underway. Are you looking to slow down 
or have more time off? Send me a 

note—what do you have in mind? Email 
Greg at sivucha@hotmail.com.

VANCOUVER AND AREA—WALK-IN/FP/
VIRTUAL—YOURNEWCLINIC.CA
Join the health care evolution with 
Enhanced Care Clinic, where doctors 
thrive. Virtual or in person, multiple 
locations. Set your own schedule/number 
of visits per hour or per day. Efficient 
medical admin and backend support 
(billing, scheduling, callback). Collegial 
environment with experienced peers. 
EMR on site with remote access. Over a 
decade of practice support experience. 
Attractive compensation. For locations 
and to learn more, visit yournewclinic.ca, 
call 647 254-5578, or email jobs@
enhancedcare.ca.

VICTORIA, BURNABY, LANGLEY—GOOD 
SLEEP HEALTH INC.
We are looking for full- or part-time 
specialist physicians to provide compre-
hensive sleep medicine services in our 

Find more classified ads online:  
bcmj.org/classifieds.

CME Calendar: Discontinued 
To place a CME ad, use the Events 

section in the classified listings  
(same rates apply).

new state-of-the-art sleep labs in 
Victoria, Burnaby, and Langley. Sleep 
medicine experience not required; 
training is provided. Excellent support is 
also provided, with physician assistants 
and capable, friendly staff. Remuneration 
includes billing for consults and poly-
somnogram interpretations. Low stress 
and highly rewarding work. For more 
information about this unique opportu-
nity, please contact Dr Ron Cridland at 
250 862-3050, or email rcridland@
kelownasleepclinic.ca. View our website 
at www.thesleepclinics.ca.

NEW CONTENT TYPE: 

Clinical Images

H ave you seen an interesting clinical image lately? 
Share it with colleagues by submitting it to the BCMJ 
for publication. We’re introducing a new type of 

BCMJ content: Clinical Images. Submit an image with case 
description or image description (200–300 words) and a 
maximum of five references. Images must be high resolution 
and include a patient consent form.

bcmj.org/submit-article 
Questions? Email journal@doctorsofbc.ca

Email contact@ 
performingequity.com or  
phone 604-620-3728.
Doing well by doing good.

21%*

return 
options

Partner with us to 
develop real estate 
in BC and beyond. 

*Results may vary
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doctorsofbc.venngo.com/offer/55990
doctorsofbc.venngo.com/offer/55991

doctorsofbc.venngo.com/offer/56192

Choose from multiple 
locations to serve you better. 

Book online or call: 
1 844 307 8014 
1 844 307 8088  
and quote code XVC4054

Experience fresh meal-kit 
delivery service, providing you 
with ingredients and easy-to-
follow recipes.

Book online with offer code 
VENNGOHF

ENJOY DISCOUNTED 
RATES ON YOUR 
RENTAL.

FRESH INGREDIENTS, 
DELIVERED.

EXCLUSIVE RATES ON 
OUTSTANDING LUXURY.

A boutique hotel in 
Vancouver’s cosmopolitan 
Yaletown neighborhood.

Reserve online or call  
1 866 642 6747 and request 
the Club MD or BCMA rate

P     604 638 7921 
TF   1 800 665 2262 ext 7921 
E     clubmd@doctorsofbc.ca 

NATIONAL & ENTERPRISE 
CAR RENTALS

HELLO FRESH

doctorsofbc.venngo.com/offer/55093

OPUS HOTEL VANCOUVER 

Register with Venngo for access to all Club MD offers at doctorsofbc.venngo.com/register.
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COHP

Finally, a pension 
plan exclusively  
for physicians

Medicus Pension Plan is a registered pension plan. It is registered under the Pension Benefits Act (Ontario) and the Income Tax Act (Canada). To 
determine if the Medicus Pension Plan is appropriate for your retirement planning needs and retirement income objectives, please consult with 
a financial advisor. Medicus Pension Plan™ is a trademark used under licence.

It’s time to get started
medicuspensionplan.com


