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O ne year ago, on 15 March 2024, 
the College of Physicians and 
Surgeons of BC (CPSBC) decid-

ed to close our medical library. In response, 
I wrote an editorial expressing my disap-
pointment.1 As you may recall, this closure 
was made without consulting registrants 
and with minimal notice to physicians and 
staff.

The BCMJ received a record number 
of letters in response—more than on any 
other topic in recent memory. Dr Koehler 
wrote that although information on the 
Internet is easily accessible, it can be inad-
equate and biased. Dr Koehler hoped the 
CPSBC would recognize its members’ need 
for accurate information.2 Dr Kope pointed 
out that the CPSBC’s rationale to close the 
Library due to a “significant decrease in 
library use” stands in contrast to important 
principles for health promotion in medicine 
despite declining uptake, such as the case 
of immunizations.3 Many physicians shared 
that they relied on the Library to tackle 
complex clinical questions and valued the 
monthly Cites & Bytes newsletter. Addition-
ally, I received numerous private messages, 
emails, and other personal communications 
from physicians who expressed that the 
CPSBC Library was an invaluable resource.

On a personal note, the closure of the 
Library has significantly impacted my 
research mentorship for medical students 
and residents. I depended on the Library’s 
support for literature searches and reviews, 
which helped students refine their research 
questions and improve their study design. 
Moreover, in preparing my annual lectures 
for University of British Columbia under-
graduate classes, the CPSBC Library team 
made it far easier to stay current on new 
publications related to my topics. Without 
their assistance, this task has become far 
more time-consuming 

Dr Gillespie suggested a possible “win–
win solution”: that Doctors of BC take 

over the medical library.4 This suggestion 
received several notes of support. How-
ever, given the current economic climate, 
this option seems unlikely in the near term.

For perspective, I calculated that in 
2023, we paid approximately $125.54 
annually per active registrant for access 
to library services, which is comparatively 
smaller than the $25 paid in 1963, con-
sidering inflation.1 Recently, I reached out 
to the CPSBC again to ask if it might be 
open to discussing the Library’s closure 
with the BCMJ—particularly whether 
there were any plans to consult registrants 
about potentially reopening the Library or 
reallocating the Library’s budget. Accord-
ing to the CPSBC’s 2024–2028 strategic 
plan, there is an emphasis on transparency, 
particularly in “provid[ing] clear, relevant, 
and timely information about [its] mandate 
and work.”5 This seems relevant, as many 
have asked how the Library’s $1.86 million 
budget will be redirected. The CPSBC com-
munications team responded to me: “While 
we understand that the decision to close the 
library is disappointing to some registrants, 
CPSBC will not reconsider it. It is the role 
of the CPSBC Board to determine strategic 
and financial priorities. The decision to close 
the library was made by the board after 
careful consideration showing significant 
decrease in use over the years.”

If the closure is indeed the result of 
necessary budget cuts—an unfortunate but 
perhaps inevitable reality—we may need to 
accept that this is the cost of doing busi-
ness in today’s inflationary times. There’s 
no denying the utility of digital platforms 
such as UpToDate, which provide imme-
diate access to clinical information. For 
those of us with academic or health author-
ity affiliations, we may still have access to 
resources through hospital librarians or 
UBC. But many of us relied entirely on 
the CPSBC Library for access to journals, 
books, point-of-care tools, pharmacopeia, 

drug interaction checkers, reading lists, vid-
eos, and more. According to the CPSBC’s 
committee reports for the 3 years prior to 
the closure, an average of 1710 physicians 
submitted over 10 000 queries, and roughly 
46 500 articles were downloaded through 
the CPSBC Library website. If you were 
one of those physicians, what do you do 
now?

In our Letters to the Editor in this issue, 
Rachael Bradshaw, Melissa Caines, and Jane 
Jun write on behalf of the Health Librar-
ies Association of BC’s executive board to 
share their thoughts on the enduring value 
of librarians.6 Out of respect and gratitude 
for the former CPSBC Library team, we’re 
publishing this letter despite the uncertain 
prognosis for this cause. When we look back 
on this moment—5, 10, or 25 years from 
now—perhaps we will regard this period as 
a sign of the times. Free and reliable forms 
of artificial intelligence may have stepped 
into the gap left by the Library. Yet, I sus-
pect that the transition will not be as swift 
or seamless as some anticipate. For now, 
patients rely on our expertise, and in turn 
we rely on the resources that help us pro-
vide the best care possible. Libraries remain 
essential to that mission. n
—Caitlin Dunne, MD, FRCSC
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I sland Health robot has finally arrived. 
However, this is not a science fiction 
movie set in 2035, the producers and 

cast do not include Will Smith, and the 
robot is not automated and human-like. 
This is a Canadian reality show from 2025 
set in Victoria, BC. The producers and cast 
include ordinary, kind-hearted individuals 
with one common goal: enhancing patient 
care through surgical innovation. 

Thanks to generous community donors 
to the Victoria Hospitals Foundation, as 
part of the newly launched campaign “It’s 
Time for Surgical Innovation,” Vancouver 
Island patients can now benefit from robot-
ic surgery in Victoria. The Island Health 
robot is called the da Vinci Surgical System, 
and it does not look like nor is it meant to 
replace humans. 

Robotic surgery has been around for 
many years and is currently considered 
the standard of care in the United States. 
Initially used mainly in urology, it is now 
used in various other surgical disciplines 
as well, such as general surgery; ear, nose, 
and throat; and gynecology. It offers many 
benefits to both surgeons and patients. 

For surgeons, robotic surgery provides 
improved ergonomics with less physical 
demand, allowing surgeons to remain in a 
tailored sitting position during long opera-
tions. It also provides better visualization 
and depth perception with 3D imaging 
and a surgeon-operated camera. These 
characteristics can result in reduced mus-
culoskeletal and mental fatigue, improved 
performance, and fewer errors.1 With 
additional freedom and dexterity, while 
eliminating tremors and increasing mag-
nification to scale movements, robotic sur-
gery allows for more efficient and more 
accurate surgery. 

From a patient’s perspective, minimally 
invasive surgery has been long established 
to result in improved patient outcomes, and 
robotic surgery allows a greater proportion 

of operations to be completed in a minimally 
invasive fashion.2

Clinical benefits of robotic surgery are 
well known in the field of urology. In other 
disciplines, such as general surgery, the evi-
dence is evolving, but at the very least, we 
know robotic surgery is noninferior and, in 
some instances, superior to laparoscopic sur-
gery. In colorectal surgery, specifically rec-
tal resection, lower rates of conversion to 
open surgery is a widely accepted benefit of 
robotic surgery.3 This is especially the case in 
obese patients, where access to a deep, nar-
row pelvis can be challenging laparoscopi-
cally. Conversion to open surgery can have a 
significant impact on patient outcomes, such 
as increased wound complications, anasto-
motic leak, and overall morbidity.4 Recent 
meta-analyses and systematic reviews have 
demonstrated that robotic surgery, compared 
with laparoscopic surgery, resulted in signifi-
cantly faster bowel recovery, shorter length of 
hospital stay, and lower overall complication 
rates.5,6 Urinary and sexual dysfunction have 
also been shown to be reduced in robotic 
rectal surgery compared with a laparoscopic 
approach.7

Despite the benefits of robotic surgery, 
its adoption in Canada has been slow, pri-
marily due to cost. The purchase price of a 
robot is $2–3 million, with additional costs 
of around $3500 per case and $180 000 in 
annual maintenance. In a publicly funded 
health care system, justifying the additional 
cost may be considered prohibitive by some, 
and predictably, the majority of robotic sys-
tems are purchased through philanthropic 
donations to hospital foundations. However, 
the cost of surgery extends beyond the oper-
ating rooms, and the many benefits of robotic 
surgery may result in reduced overall costs. In 
a retrospective study from Kingston, Ontar-
io, Patel and colleagues demonstrated that 
implementing a robotic colorectal surgery 
program in a Canadian tertiary care centre 
did not significantly increase the cost of care.8 

I, Robot

Additionally, access and cost-effectiveness 
are expected to improve as more competi-
tors enter the robotics market. Last, studies 
comparing robotic surgery with laparoscopic 
surgery have indicated increased operative 
time as a downside (an additional 20 to 30 
minutes in rectal surgery);5 however, this will 
become a nonissue as surgeons become more 
efficient at docking and using the system.

To use robotic surgery in practice, it 
must be incorporated into surgical train-
ing. In a survey of program directors from 
Canadian general surgery residency and 
fellowship programs, less than 5% of resi-
dent clinical case volume constituted robotic 
surgery. More importantly, none of the pro-
gram directors felt their trainees would be 
competent in using the robot after training. 
The good news is that skills acquired dur-
ing laparoscopic surgery are translatable 
to robotic surgery, with a shorter learning 
curve.9 With more robotic systems entering 
the market, lower costs, and increased acces-
sibility, combined with dedicated robotic 
training programs in surgical residency, the 
uptake of robotic surgery in Canada should 
hopefully pick up the pace. 

As for what comes next, the introduc-
tion of artificial intelligence and automation 
in robots could be used to guide and assess 
surgeons in performing surgeries more effi-
ciently and effectively, which leads to the 
question: How far could or should this be 
taken? Could an automated robot using 
artificial intelligence turn on its creator? 
Stay tuned. n
—Sepehr Khorasani, MD, MSc, FRCSC
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Re: Closure of the CPSBC 
medical library 
We would like to extend our heartfelt 
thanks to those who have written about 
the closure of the College of Physicians and 
Surgeons of British Columbia (CPSBC) 
Library in March 2024 and signed the peti-
tion to stop the closure (www.change.org/p/
stop-the-closure-of-the-cpsbc-library). 
Through this letter, we, as librarians, seek 
to add to the conversation.

Libraries provide widespread access to 
information resources and expert research 
support. This means their work and value 
include and go beyond physical spaces and 
print books. While caring for library spac-
es and managing the circulation of physi-
cal materials is critical, there is also much 
occurring behind the scenes. Through a 
complex infrastructure, libraries provide 
access to paywalled digital resources such 
as research platforms and software (e.g., 
EBSCO, Ovid, Covidence) required by 
clinical and academic faculty, staff, and stu-
dents for their work. Whenever patrons 
access an e-resource such as an e-book or 
online journal article, they are using the 
library.  

Libraries democratize information so 
patrons do not need to pay out of pocket 
for subscriptions. While some health care 
providers have access to evidence-based 
resources through their academic institu-
tions or health authorities, many do not. 
Most vendors do not permit institutions 
to add external parties to their licensing 
agreements. These contractual stipulations 
disproportionately impact those without 
institutional access, such as recent gradu-
ates and clinicians in private practice. Until 

March 2024, the CPSBC Library had 
been able to bridge this gap for its many 
members.  

In addition to making resources avail-
able, librarians help craft expert searches 
and advise research teams. It is impor-
tant to recognize that librarians are highly 
skilled information professionals with mas-
ter’s degrees. They are experts in search-
ing for and evaluating information, as 
well as applying methodologies to enable 
knowledge synthesis research. Librarians’ 
responsibilities can vary by institution. In 
some, librarians teach students and assist 
faculty in performing their own searches 
and keeping research projects methodologi-
cally sound. At others, such as the former 
CPSBC Library, librarians conducted lit-
erature searches for their patrons and sent 
them curated lists of relevant results.   

The board’s decision to close the 
CPSBC Library based on “data showing  
significant decrease in library use”1 fails to 
capture the value of services provided by 
librarians. Reducing the CPSBC Library’s 
worth to metrics favored by for-profit insti-
tutions does not acknowledge critical ser-
vice delivery, such as supporting physicians 
with time-sensitive clinical questions, guid-
ing systematic reviews, and providing access 
to high-quality evidence directly impacting 
patient care and safety. Libraries’ true value 
lies in the expertise and support they offer, 
which cannot be fully reflected through 
quantitative measures alone.  

Regardless of institution, it is incon-
testable that librarians save their patrons 
time, money, and effort by providing wide-
spread access to e-resources at no cost to 
the individual and by sharing their research 

expertise. These valuable systems cannot 
operate without financial support and peo-
ple to keep them running. Eliminating a 
library not only removes the staff managing 
these systems but also eliminates access to 
information within subscription resources 
that is used to provide quality patient care 
and guide sound health care decisions.   
—Rachael Bradshaw, MAS, MLIS

—Melissa Caines, MLitt, LibTech

—Jane Jun, MLIS

On behalf of the Health Libraries 
Association of BC Executive Board

Reference
1. College of Physicians and Surgeons of British Co-

lumbia. Library permanently closed. 15 March 
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news/library-permanently-closed.  

Editor’s note: For previous letters and Dr Dunne’s 
editorial about the closure of the CPSBC Library, 
visit bcmj.org and search for “library closure.”

Cervical screening for people 
experiencing homelessness, 
addiction, or mental illness
I read with great interest two articles in 
the December 2024 BCMJ regarding cer-
vical screening, in particular screening in 
populations that experience challenges. I 
appreciated the outstanding and culturally 
sensitive work with First Nations and Métis 
communities [BCMJ 2024;66:370-374].

I work with people experiencing home-
lessness, addiction, and mental illness. This 
work is via health authority clinics. I have 
long been aware of the possibility of sim-
pler acceptable means of screening using 
human papillomavirus swabs. The problem 
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is that when managers or staff show inter-
est in this option, they often move on to 
other positions. It is difficult to elevate this 
issue to a level where an executive will take 
responsibility and introduce the screening 
at all our clinics.

There are added difficulties in helping 
people who have no address or email access 
and are disabled to the extent that they can-
not reliably take part or follow up unless 
they are helped to do so. I hope someone 
reading this letter will take notice and per-
suade health authority support services to, 
as the movie says, “do the right thing.”
—Ralph Jones, MD 
Chilliwack

Re: Supporting the stillbirth 
journey at BC Women’s 
Hospital and Health Centre
We are writing in response to the article by 
Gill and colleagues1 on supporting bereaved 
parents who have experienced stillbirth. 
We were impressed with the care taken to 
involve those with personal experience in 
research to inform improved care. However, 
it was noticeable that the article avoided 
using terms such as “women,” “mothers,” 
“men,” and “fathers” that would make the 
sex of the people involved clear. This avoid-
ance of referencing sex (desexed language) 
when sex is important has increasingly 
occurred as the cultural salience of the 
concept of gender identity has risen, but it 
presents a variety of difficulties,2,3 and this 
article is no exception.

When a stillbirth occurs, both mothers 
and fathers can be said to have experienced 
the stillbirth of their child, but they have 
not had the same experience. A pregnant 
woman whose fetus dies late in pregnancy 
or during birth and gives birth to a dead 
baby does not have the same experience as 
a father who observes this process, even 
though he also grieves. However, this article 
makes it difficult or impossible to deter-
mine whose experience is being described. 
In summarizing the research, “people” is 
used to refer to mothers only; to moth-
ers and fathers; and to mothers, fathers, 
and extended family. One has to read each 

reference to know. Similarly, it is some-
times difficult or impossible to distinguish 
whether the study findings refer to moth-
ers, fathers, or both. The same is the case 
with quotations.

The article notes there is sensitivity 
around language in relation to stillbirth 
and explains that the term “bereaved par-
ents” is used “to reflect the preferred lan-
guage of our study participants.” However, 
this does not appear to clearly be the case. 
One study participant is quoted as saying 
she would have “appreciated being treated 
like a mom. . . . It would have helped me 
to have felt cared for and treated like a 
mom” (emphasis added). And the words 
of another study participant were altered, 
perhaps to avoid “women” or “mothers”: 
“[There is a need to] create a network 
of [parents] who have been through it” 
(emphasis added). Further, fathers are 
sometimes referred to as “partners,” and 
in this way their relationship to their child 
is marginalized. This is even in a sentence 
noting their marginalization: “Partners 
often face the erasure of their status as 
grieving parents.”

The potential for causing distress by not 
recognizing the different stillbirth experi-
ences of women and men and not account-
ing for this in the care provided to them 
and the language used needs to be appreci-
ated. The second author of this letter has 
extensive experience providing peer support 
to women who have experienced stillbirth 
(including in Canada) and emphasizes the 
importance that many women place on 
being referred to as mothers.

Of course, we understand the authors’ 
intent to ensure language is sensitive to 
the needs of individuals who prefer their 
sex not be referred to due to their personal 
experience of gender identity. We agree 
there should be sensitivity to individual 
patient language preferences4 even while 
recognizing their sexed experiences.
—Karleen Gribble
School of Nursing and Midwifery, Western 
Sydney University, Australia

—Ciara Curran
Little Heartbeats
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PRESIDENT’S COMMENT

The power of physician 
leadership

I recently had the pleasure of spending 
time with first-year medical students, 
and what struck me was the pure joy 

and enthusiasm they exude despite the 
immense challenges they face. For them, 
every patient interaction, every diagnosis 
made, and every skill mastered is a step clos-
er to fulfilling their dream of healing others. 
Their resilience and optimism remind us of 
the reasons we chose this noble profession.

As seasoned doctors, we know the path 
of practising medicine is not without its 
difficulties. We face long wait lists that test 
our ability to deliver timely care, emergen-
cy room closures that leave communities 
underserved, and a growing lack of access to 
primary care that exacerbates health ineq-
uities. Navigating the complexities of our 
health care systems—especially in environ-
ments with inadequate resources—tests our 
resolve and can overshadow the joy that 
once inspired us. These challenges require 
us not only to persevere but also to lead. 
Positive leadership is crucial to fostering an 
environment in which change is possible, 
innovation thrives, and our shared com-
mitment to patient care remains steadfast.

Through my own journey in physician 
leadership, I have had the privilege of wit-
nessing firsthand the extraordinary courage 
and resilience of my colleagues. When vis-
iting with rural physicians in northeastern 
BC, I witnessed hardworking, fearless indi-
viduals who used creativity and innovation 
to enable timely and quality care for their 
patients. Across our province, in the face of 
a strained and often unsustainable health 
care system, physicians have consistently 
risen to meet challenges through leadership 

that inspires trust, collaboration, and hope 
for the future of health care. Courageous 
leadership means pushing for systemic 
improvements that prioritize respect, psy-
chological safety, and the health of everyone 
within the system. And 
courageous leadership 
has never been more 
essential.

To those who have 
not yet stepped into 
leadership, I extend an 
invitation: your voices, 
ideas, and perspectives 
are vital. Leadership is 
defined not by titles but 
by actions, and the future of our profession 
depends on the courage and passion of those 
willing to shape it. Whether by mentoring 
future physicians, championing systemic 
change, or finding new ways to improve 
patient care, every act of leadership matters. 
Together, we can shape a health care system 
that values the physician voice, supports 
well-being, and delivers better outcomes for 

all. For those already in leadership, I offer 
an uplifting call to persevere with positiv-
ity, collaboration, and hope. Together, we 
can navigate even the most daunting chal-
lenges and inspire the changes our health 

care system and patients 
so desperately need.

By supporting one 
another, advocating for 
systems that nurture 
rather than burden us, 
and addressing resource 
challenges with collab-
orative solutions, we can 
transform the practice 
of medicine. Let us 

remember that our leadership, optimism, 
and dedication have the power to create a 
ripple effect—not just restoring our own 
sense of fulfillment but also shaping a future 
where the joy of medicine can flourish for 
generations to come. Because together is 
our superpower. n
—Charlene Lui, MD
Doctors of BC President

Leadership is defined 
not by titles but by 

actions, and the future 
of our profession 

depends on the courage 
and passion of those 

willing to shape it.

The Physician Health Program of British Columbia offers help 
24/7 to B.C. doctors and their families for a wide range of 

personal and professional problems: physical, psychological  
and social. If something is on your mind, give us a call. 

Doctors Helping Doctors  
24 hrs/day, 7 days/week 

1-800-663-6729
www.physicianhealth.com



50 BC MEDICAL JOURNAL VOL. 67 NO. 2 | MARCH 202550

PREMISE

ABSTRACT: Implementation of artificial intel-

ligence (AI) across the continuum of patient 

care in family medicine should be given careful, 

thorough consideration to ensure high-quality 

care standards are maintained, the integrity 

of the doctor–patient relationship is pre-

served, and potential ethical implications are 

addressed. This article examines the impact of 

AI across the chain of activities in family medi-

cine, describing its influence over five phases 

of patient care: patient engagement, clinical 

encounter preparation, patient examination, 

diagnosis and treatment planning, and ongo-

ing care and long-term management. Concerns 

regarding the erosion of human touch, tech-

nology overdependence, data privacy, and 

algorithm bias are also examined to address 

the social, ethical, and legal implications of 

increasing implementation of AI.

Artificial intelligence in family 
medicine: Opportunities, 
impacts, and challenges
Integrating artificial intelligence into family medicine will have impacts 
across the continuum of patient care.
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T he tapestry of health care is in a 
constant state of evolution. Among 
the myriad innovations that have 

emerged in recent decades, artificial intel-
ligence (AI) holds the most transformative 
potential. AI could provide clinical deci-
sion support tools, make predictive analyses, 
and expedite administrative tasks.1 Family 
medicine, anchored in personalized and 
holistic care, is at an exciting crossroad as 
this digital force spreads across specialties. 
Introducing AI into family medicine poses 
the question: How does technology match 
up with a deeply human-centred practice? 
By understanding the interplay between AI 
and the family physician, we can enhance 

the practice of family medicine and ensure 
that its foundational principles remain firm 
in the face of technological advancements.

What makes up the continuum of 
patient care in family medicine?
In family medicine, the continuum of 
patient care can be used to outline a 
patient’s comprehensive journey, from the 
initial point of contact to long-term health 
management [Box]. It starts with patient 
engagement, where practitioners establish 
trust and open channels of communica-
tion. This progresses to clinical encoun-
ter preparation, where thorough reviews 
of patient histories equip physicians for 

BOX. Artificial intelligence–enabled continuum of patient care in family medicine.

Patient engagement:
• Prediction of at-risk individuals.
• Personalized health care.
• Patient empowerment.

Clinical encounter preparation:
• Patient profile construction.
• Predicting health complications.
• Automating routine tasks.

Patient examination:
• Ambient artificial intelligence and 

real-time exam interpretation.
• Eliminating subjectivity.
• Increased sensitivity and 

specificity.

Diagnosis and treatment planning:
• Personalized medical plan.
• Flagging contraindications.
• Enhanced resource allocation.

Continual care and long-term 
management:
• Continuous monitoring.
• Fortifying medical adherence.
• Prompting preventive medicine.
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informed consultations; patient examina-
tion, which delves into history taking and 
physical assessment; and diagnosis, where 
practitioners distill insights from examina-
tions to identify health conditions. Post-
diagnosis, the focus shifts to treatment 
planning, ensuring tailored interventions are 
charted. Finally, long-term health manage-
ment emphasizes continuous care, ensuring 
patients adhere to treatment regimens and 
receive guidance for sustained well-being. 

How can AI influence the 
continuum of patient care in 
family medicine? 
Patient engagement
An AI-enhanced approach allows clinicians 
to tailor care to each patient’s health nar-
rative with better precision and empathy. 
While traditional methods of dissecting 
massive data sets often fall short, AI offers 
a new lens to detect patterns and derive 
insights. One of the most tangible impacts 
of this capability is the precise identifica-
tion of at-risk patient characteristics. For 
example, AI has been shown to accurately 
predict individual suicide risk.2 AI-driven 
algorithms can also create personalized 
health recommendations by combining 
genetic predispositions and lifestyle data.3 
The Rothman Index, a scoring system using 
electronic health records to predict overall 
patient health, is one example of AI-driven 
precision medicine.4 Personalized advisories 
foster adherence and position the patient at 
the centre of their health journey, promis-
ing more informed decision making and 
proactive health management. In particular, 
patients with chronic diseases can benefit 
from nudge-inspired AI-driven behavior 
intervention. For example, a macronutrient 
detection algorithm can analyze images of 
food taken by a patient and communicate 
nutritional information to the patient.5

Clinical encounter preparation
An enduring patient–physician relationship 
provides a mosaic of longitudinal data that 
is ripe for AI’s analytical abilities. AI excels 
in efficiently processing vast amounts of 
data, saving clinicians countless hours spent 

reviewing results, discharge summaries, 
and imaging reports. A prognostic study 
in a gastroenterology department revealed 
that clinicians who used AI systems that 
specialized in organizing patient records 
saved 18% of the time to address clinical 
questions without compromising accuracy.6 
More than just collating information, this is 
about deep-diving into the data, spotlight-
ing recurring health patterns, unearthing 
latent risks, and predicting future compli-
cations. For example, AI-based methods 
can be used to optimize medication alerts 
for possible drug interactions, allergies, or 
adherence issues using information from 
medical records.7 AI-enabled previsit plan-
ning tools can automate routine tasks such 
as appointment reminders, questionnaire 
integration, and tracking of age-appropriate 
screenings, further freeing up a clinician’s 
time8 and potentially alleviating adminis-
trative burnout.

Patient examination
Patient examination combines history tak-
ing and physical examination, represent-
ing a deeply personal aspect of health care. 
Patients share intimate details, while physi-
cians strive to interpret an intricate blend of 
health experiences. AI may provide guid-
ance and assistance in this area. Ambient 
AI is one tool that can seamlessly capture  
physician–patient conversations while oper-
ating in the background, reducing the like-
lihood of details being missed.9 Natural 
language processing AI, such as Dragon 
Ambient eXperience (DAX) Express, is 
already being incorporated into clinicians’ 
workflows to reduce documentation bur-
den.10 Beyond observing, AI may also pre-
dict potential areas of concern, guiding the 
physician toward pertinent questions based 
on the patient’s narrative. 

The application of AI to physical exami-
nations addresses the variability and sub-
jectivity inherent in diagnostic techniques, 
bringing standardization and consistency. 
For example, in pulmonary conditions, 
where traditional auscultation varies based 
on clinician experience, AI-powered auscul-
tation devices can reduce variability, offering 

more consistent results than those based 
on the human ear alone.11 In dermato-
logical examinations, AI systems perform 
nuanced real-time image classifications.12 
These advanced algorithms compare patient 
data against extensive databases, highlight-
ing patterns that human observation may 
miss.13 Integrating AI with imaging and 
point-of-care ultrasound has the potential 
to enhance the sensitivity and specificity of 
physical exams.14 This streamlines the diag-
nostic process and brings physical exami-
nation techniques closer to the objective 
precision sought in family medicine.  

Diagnosis and treatment planning
AI especially shows its value in medical 
cases where symptoms resemble a jigsaw 
puzzle, with pieces that are scattered, non-
specific, or indicative of multiple overlap-
ping conditions. The use of AI-assisted 
image analysis has already shown promis-
ing results in improving early detection of 
invasive and small-sized breast cancer.15 
Using natural language processing, AI can 
also analyze unstructured clinical notes 
and lab reports to highlight patterns that 
may aid in diagnosis.16 Given the relevant 
clinical features, AI may also generate a 
list of must-not-miss differentials to sup-
port clinicians’ investigative process.17 As 
AI technology advances and becomes more 
integrated into health care systems, it could 
lead to a re-evaluation of existing guidelines, 
enabling a shift toward more personalized 
and age-specific screening strategies. This 
has profound implications for primary care, 
where early detection and efficient alloca-
tion of screening resources are paramount. 

AI also shows significant potential in 
treatment planning. Harnessing the power 
of predictive analytics, AI platforms can 
simulate various treatment trajectories 
tailored to a patient’s unique medical and 
genetic blueprint.18 Physicians can then 
visualize the likely therapeutic impacts and 
be forewarned of potential side effects, drug 
interactions, and the longer-term progno-
sis.19 Such a broad view ensures that treat-
ment plans are effective and aligned with 
individual patient needs and preferences 
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and has the potential to lead to enhanced 
resource allocation. 

Continual care and 
long-term management
AI’s potential in this space is visible in the 
emergence of wearable health devices,20 
which monitor numerous health param-
eters, from heart rhythms to glucose levels. 
Their strength lies in the ability to detect 
and flag deviations or anomalies in real time. 
Prompt alerts, when acted upon, can lead 
to timely medical interventions, circum-
vent complications, and forestall potential 
health crises. With AI-enabled wearables as 
a catalyst, health care shifts from reactive to 
proactive. AI can improve patient adherence 
to treatment plans, addressing forgetfulness 
through applications that provide remind-
ers, tailored dosage advice, and feedback 
on medication efficacy based on real-time 
patient feedback.21-23 These systems can also 
provide personalized lifestyle recommenda-
tions, such as activity prompts or dietary 
advice, based on sedentary patterns and glu-
cose levels from data-driven insights.18-24 
AI-powered chatbots can also provide 24/7 
support for patients, offering health recom-
mendations, assistance with mental health 
concerns, and symptom tracking.25,26

What are the obstacles to 
integrating AI into family 
medicine?
There are four major challenges to integrat-
ing AI into diagnosis and treatment: erosion 
of human touch, clinician and patient over-
reliance on technology, threats to privacy, 
and spread of bias in AI algorithms.

Erosion of human touch
As AI-driven tools mediate patient interac-
tions with physicians, is the human touch 
that defines family medicine being diluted? 
Automated advisories, while personalized, 
may lack the empathy and understanding 
of a human practitioner, potentially under-
mining the core values of family medicine 
and eroding patient trust. As patients grow 
used to AI-driven assistance, the traditional 
human-centric medical consultation risks 

being supplanted, leading to a sense of isola-
tion and a feeling of being managed by an 
impersonal algorithm, which can weaken 
the therapeutic relationship. In the worst 
cases, patients may be reduced to mere data 
points, undermining the trust and the sense 
of personal touch that lie at the heart of 
family medicine.

Overdependence on technology
Intertwining AI and medicine comes with 
the risk of physicians becoming overly reli-
ant on AI and potentially overlooking their 
clinical expertise.27 While the quantity of 
data that AI can process is impressive, it can 

paint an incomplete picture while leading 
clinicians to undervalue their own judgment. 
Previously, overdependence on technolo-
gies like electronic health records has led 
to automation-induced errors.28 Addition-
ally, AI’s emphasis on precision may lead to 
overdiagnosis and unnecessary tests, increas-
ing health care costs and patient anxiety.29 
Medicine is an art as well as a science—a del-
icate blend of intuition, accumulated experi-
ence, patient narratives, and context-driven 
judgment. This exposes a crucial medico-
legal question: If a physician misses criti-
cal information due to an AI error, who is 
medicolegally at fault? While AI enhances 
diagnostics and treatment, its integration 
must be carefully managed, ensuring it sup-
ports rather than replaces human expertise.

Threats to privacy
Integrating AI into health care causes 
unease about patient privacy as the public 
grapples with concerns over the security, 
transparency, and responsible use of their 
medical information. AI algorithms typi-
cally train on databases that potentially 

contain confidential health information. 
Some algorithms may operate as “black 
boxes” and arrive at decisions through an 
unexplainable process.30 This may chal-
lenge privacy regulations such as the Health 
Insurance Portability and Accountability 
Act and the Personal Information Protec-
tion and Electronic Documents Act, which 
require transparency in data processing to 
protect a patient’s right to know how their 
health information is used.31 Another pri-
vacy concern is the adequate removal of 
personally identifiable information from 
data sets. Through complex data patterns, 
AI algorithms may inadvertently re-identify 
individuals through quasi-identifiers, link-
age attacks, or techniques that nullify data 
perturbation.32 Addressing these challenges 
requires a comprehensive approach, includ-
ing robust data security measures, ethi-
cal AI development practices, transparent 
algorithms, and ongoing education for 
health care professionals and the public 
about the privacy implications of AI in 
health care. 

AI biases
The maxim “garbage in, garbage out” applies 
to AI’s role in the continuum of patient care. 
Incomplete records, biased data sets, and 
minor inaccuracies can severely compromise 
AI’s outputs, leading to potentially errone-
ous recommendations. The dangers of rely-
ing on AI algorithms are well documented 
in dermatology: underrepresentation of 
diverse skin types in training data threatens 
the external validity of such tools.33 AI deep 
learning models have been shown to read-
ily predict patient race from radiographs, 
even when clinical experts failed to do the 
same.34 Therefore, human oversight of AI 
models may be of limited use in identifying 
race-specific errors generated by AI algo-
rithms.34 Without careful consideration, the 
use of AI risks exacerbating existing biases 
and worsening outcomes for marginalized 
groups. In the age of information inun-
dation, discerning data that are of clini-
cal relevance from noise and ensuring that 
essential insights are not buried can be an 
overwhelming task. 

With AI-enabled 
wearables as a catalyst, 
health care shifts from 
reactive to proactive. 
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Conclusions
The impact of AI stretches across the con-
tinuum of patient care, and, as with any 
significant technological leap, the journey is 
dotted with challenges. The essence of fam-
ily medicine, with its emphasis on human 
touch, empathy, and shared decision mak-
ing, risks being overshadowed in a health 
care paradigm that is overly dependent on 
AI. As we venture into this AI-augmented 
era, continuous introspection is imperative. 
The promise of AI in family medicine is 
about not just efficient care, but care that 
is more attuned, responsive, and, ultimately, 
human. n
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ABSTRACT

Background: The opioid epidemic has been 

linked to liberal opioid prescribing practices of 

physicians. We re-examined trends in opioid 

prescription practices in British Columbia that 

have led to new long-term use. 

Methods: A data set of community-dispensed 

opioids from January 2013 to December 2017 

was used to identify opioid-naive individuals. 

Opioid prescriptions were analyzed to describe 

new long-term and non-long-term users. Initial 

prescription factors associated with longer use 

were estimated.

Results: In total, 19 785 practitioners issued 

15 693 867 opioid prescriptions to 1 692 035 

patients; 7.2% of opioid-naive individuals 

BCMJ 2025;67:54-63. Xu RZ, Bone JN, Courtemanche R, et al.

PRESCRIPTION FACTORS CONTRIBUTING TO 
NEW LONG-TERM OPIOID USE IN BRITISH COLUMBIA
A cross-sectional analysis of outpatient opioid prescribing from 2013 to 2017

A data set of community-dispensed opioids in British Columbia from 2013 to 2017 was used to identify 
opioid-naive individuals. Opioid prescriptions were analyzed to describe new long-term and non-long-term users.

to 
1 692 035 

patients  
practitioners 

issued

19 785 15 693 867 
opioid 

prescriptions

Findings may help 
prescribers understand 
how opioid prescriptions 
in� uence long-term use.

By the end of the study: 

59.8% stopped opioid use 

 37.9% continued opioid use  

  2.3% transitioned to 
methadone or buprenorphine

7.2% of opioid-naive individuals 
became new long-term users.  

New long-term users were initially 
prescribed a total opioid dose 
1.7 times higher than non-long-term 
users.
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became new long-term users. Compared with 

non-long-term users, new long-term users were 

first prescribed a total opioid dose 1.7 times 

higher, and most received their prescription 

from a family physician. By the end of the study, 

59.8% of new long-term users had stopped 

opioid use, 37.9% continued use, and 2.3% 

transitioned to methadone/buprenorphine. 

Longer duration of opioid use was associated 

with older age, a first prescription of fentanyl 

or butorphanol, and a first prescriber specialty 

type of psychiatry.

Conclusions: Limitations included the fact that 

first prescriptions may have been renewals of 

hospital prescriptions and indications were 

unknown. This study may inform prescribers 

how opioid prescriptions impact long-term use.

Background
Long-term opioid therapy is associated 
with significant side effect profiles.1-4 The 
prevalence of long-term opioid therapy has 
been reported to be 5.4% in the United 
States and 17.6% in Canada.5,6 Within 
most populations and health care settings, 
the rising prevalence of long-term opioid 
therapy has been associated with a corre-
sponding increase in opioid misuse and 
opioid-related overdose and mortality.2,3,5-7 
The prevalence of opioid misuse (i.e., the use 
of opioids differently from how they were 
prescribed) ranges between 21% and 29% 
in primary and tertiary care settings, respec-
tively.8 Compared with matched controls, 
long-term opioid therapy management of 
noncancer-related pain is associated with 
a 58% increased risk for all-cause mortality 
compared with non-opioid analgesia.3 Since 
2016, there has been an almost threefold 
increase in fatal overdose rates in British 
Columbia due to all illicit drugs, with 45 
deaths per 100 000 individuals in 2023.9 
Notably, drug toxicity is now the leading 
cause of unnatural death in BC, surpassing 
deaths related to motor vehicle accidents.10 
Although these illicit drug deaths are not 
necessarily correlated with opioid prescrip-
tions, it should be considered that 24% of all 
US opioid-related deaths in 2020 involved 
a prescription opioid.11 There are several 

predictors of the use of long-term opioid 
therapy in opioid-naive patients, includ-
ing patient characteristics (pain, medical 
conditions, and mental health conditions), 
sociodemographic influences, and prescrip-
tion factors.12

The opioid epidemic has been linked 
to liberal opioid prescribing practices of 
physicians, increased availability of phar-
maceutical opioids in the community, and 
increased opioid consumption.13,14 Recog-
nizing prescription opioids as an impor-
tant contributor to the opioid epidemic 
is key to understanding and minimizing 
the potential harm when prescribing opi-
oids.12,15-17 This is especially relevant in the 
context of opioid-naive individuals. Some 
individuals may be only short-term users, 
while others become long-term users. In 
noncancer opioid-naive patients, the num-
ber of days supplied of the initial opioid 
prescription was the strongest predictor of 
long-term use.12,16 Opioid type (long-acting 
or tramadol) and dose were also significant 
predictors of continued use.12,16 A recent 
meta-analysis of observational studies on 
the use of prescribed opioids for chronic 
pain showed strong associations between 
overdose (fatal and nonfatal) and current 
substance use disorder; mental health diag-
nosis; pancreatitis; and prescription factors, 
such as multiple opioid prescribers, mul-
tiple dispensing pharmacies, prescription 
of morphine equivalents that were 90 mg 
or greater, and prescription of fentanyl.18 
Despite known risk factors of long-term 
opioid therapy, initial prescribing practic-
es around the world vary substantially.19,20 
Jani and colleagues found that individuals 
in Taiwan were initially prescribed weak/
moderate opioids at 8 morphine milligram 
equivalents (MME) per day, compared with 
individuals in the United Sates, who were 
initially prescribed higher-potency opioids 
(e.g., oxycodone, hydrocodone, hydromor-
phone) at nearly five times the MME (38 
MME per day).20 This variability in pre-
scription practices in excess of clinical need 
increases the risk of opioid dependency, 
recreational use, opioid sharing/diversion, 
accidental overdose, and death.21-23

Within BC, there is a wide range of opi-
oid prescription patterns.24 A 5-year longi-
tudinal population-based study by Yefet and 
colleagues found that 12% of individuals 
within the province were provided with an 
opioid prescription during the study period, 
and prescriptions varied within and across 
subspecialties by both specific opioid type 
and prescribed MME.25 A better under-
standing of the relationship between ini-
tial prescriptions and new long-term use 
may thus inform and educate prescribers 
of opioids. Appropriate educational tools 
and resources for pain management may 
reduce the likelihood of patients developing 
problematic opioid use and the contribu-
tion of opioid prescriptions to the opioid 
epidemic. This study aims to build on the 
results of Yefet and colleagues25 by describ-
ing trends in opioid prescriptions for new 
long-term users and exploring the prescrip-
tion and prescriber factors associated with 
new long-term opioid use.

Methods
Ethics approval for this study was obtained 
from the University of British Columbia 
Children’s and Women’s Research Eth-
ics Board (H18-01006). This study was 
performed in accordance with the ethi-
cal standards of the 1964 Declaration of 
Helsinki and its later amendments. This 
research was funded by the BC Children’s 
Hospital Research Institute’s Evidence to 
Innovation. This study conforms to the rules 
of data reporting outlined by Population 
Data BC.26

Data sources
This study was a secondary analysis of a 
de-identified, 5-year, population-based 
prescription data set obtained by Popula-
tion Data BC that was used in a previous 
report that described opioid-prescribing 
patterns in BC.25 The data set included all 
community-dispensed opioids in BC from 
2013 to 2017. Each prescription included 
the drug identification number, date dis-
pensed, quantity dispensed, days supplied, 
and patient age and sex. Request to ana-
lyze the indication for opioid prescriptions 
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was denied due to patient confidentiality 
concerns.

Drug-specific details included chemi-
cal/generic name, drug strength, drug form 
units, and dosage form (e.g., two tablets). 
Oral MME was calculated for each drug 
using conversion factors from the US Cen-
ters for Disease Control’s 2017 oral MME 
guide.27 Opioid formulations were grouped 
by specific opioid type. Tramadol and tapen-
tadol were combined due to similar mecha-
nisms of action.28 Codeine and tramadol/
tapentadol were characterized as weak opi-
oids, and the remainder as strong opioids.

Prescriber specialty type, described  
in the data set analyzed by Yefet and col-
leagues,25 was based on linked data obtained 
from the College of Physicians and Sur-
geons of BC.29

Inclusion/exclusion
Data cleaning was performed. Prescrip-
tions within the first 6 months of the study 
period were excluded to meet the criteria 
of opioid-naive [Table 1].30 Similarly, pre-
scriptions associated with the start of an 
episode in the last 6 months of the study 
period were also excluded, because there was 
not enough follow-up time to define those 
episodes as potential long-term users (see 
episode duration definitions30 in Table 1). 

Study population
The study population was categorized into 
three user groups: 
• Non-long-term users.

Term Definition 

Opioid-naive No opioid prescriptions 180 days prior to first opioid prescription

Episode duration
Difference between the first day of opioid prescription and the last day of 
opioid prescription, with no subsequent opioid prescriptions in the following 
181 days 

Short-term use < 90-day episode with > 1 prescription within a given calendar year*

Intermediate use
≥ 90-day episode with < 10 opioid prescriptions AND < 120 days supplied, 
within a given calendar year*

Long-term use
> 90-day episode with either ≥ 10 opioid prescriptions over > 90 days OR 
≥ 120 days supplied, within a given calendar year*

TABLE 1. Prescription opioid user type and episode duration definitions.30 

* “Within a given calendar year” was added to the definition to calculate incidence in a calendar year.

• New long-term users initially prescribed 
an opioid that was not methadone or 
buprenorphine.

• Long-term users initially prescribed 
methadone or buprenorphine.

Long-term users initially prescribed metha-
done or buprenorphine were separated from 
new long-term users because the latter were 
assumed very unlikely to be opioid-naive. 

Statistical analysis
Descriptive data were used to summarize 
opioid user groups by patient factors (e.g., 
age, sex), prescription factors (e.g., MME, 
days supplied, prescriber specialty type, opi-
oid type), and episode factors (e.g., type, 
duration, ongoing status at the end of the 
study period). For new long-term users, 
the prescriptions from incident long-term 
episodes with a daily MME greater than 
90 MME per day were calculated. The num-
ber of specific opioid and prescriber spe-
cialty types per episode were summarized. 
Opioid use status at the end of the study 
period was determined. 

The probability of continued opioid use 
by initial drug type prescribed was estimated 
using the Kaplan-Meier estimator. Those 
results were summarized graphically as the 
probability of continuing use at 1 year and 
2 years after first prescription. The relation-
ship between prespecified demographic and 
prescription factors and episode duration 
was analyzed using multivariable Cox pro-
portional hazards models. For those mod-
els and Kaplan-Meier curves, we censored 

individuals at the end of their episode or 
the end of the study period, whichever came 
first. Results from Cox models were sum-
marized as hazard ratios and 95% confi-
dence intervals. All analyses were conducted 
using R statistical software, version 4.0.3.31 

Results
Study population
From January 2013 to December 2017, 
15 693 867 opioid prescriptions were issued 
to 1 692 035 individuals in BC by 19 785 
practitioners. During the last year of the 
study period, 3 223 935 opioid prescriptions 
were dispensed to 565 776 people within 
BC. This equates to 155 MME morphine 
for every person in the province. These pre-
scriptions were supplied to 11.5% of the 
BC population. 

In total, 28 135 prescriptions were 
excluded from analysis due to unidentified 
sex, age greater than 113 years, inaccurate 
prescriber type, or prescriptions with daily 
MMEs or days supplied that were more 
than twice the 99th percentile. From the 
remaining 15 665 732 prescriptions, those in 
the first 6 months of the study (8 365 887) 
and those associated with an episode that 
began in the last 6 months of the study 
(419 302) were excluded. Of the included 
incident episodes, 42% of prescriptions 
were single or short-term use; 58% were 
long-term use [Figure 1].

Non-long-term users
In total, 2 899 755 prescriptions were asso-
ciated with 1 274 716 individuals with 
non-long-term-use (median age 51 years; 
47.8% male) [Table 2]. The initial prescrip-
tion median MME was 30.00 (IQR 18.75, 
45.00), with a median day supply of 5.00 
(IQR 3.00, 7.00) MME, giving a median 
total prescription (dose × days supplied) of 
135.00 (IQR 90.00, 188.00) MME. Most 
initial prescriptions were for codeine (67.1%) 
or tramadol/tapentadol (18.8%). The most 
common prescriber specialties were family 
practice (48.7%), surgery (18.1%), and den-
tistry (15.6%). Most episode types were sin-
gle prescription (71.1%), followed by short 
term (17.8%) and intermediate (11.1%).
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FIGURE 1. Long-term opioid users flow chart.
(MME = morphine milligram equivalents).

Opioids dispensed in BC between 
January 2013 and December 2017

Prescriptions = 15 693 867
Excluded prescriptions due to unidentified 

sex, age > 113 years, prescriptions from 
prescriber types not present during the study 
period, prescriptions with daily MMEs or days 
supplied more than twice the 99th percentile

Prescriptions = 28 135

Excluded prescriptions associated with 
individuals who received a prescription  

within the first 6 months of the study period 
(January to June 2013)

Prescriptions = 8 365 887

Excluded prescriptions associated  
with the start of an episode in the  
last 6 months of the study period 

(July to December 2017)
Prescriptions = 419 302

Non-long-term users
Prescriptions = 2 899 755 

Episodes = 1 765 729 
Individuals = 1 274 716

Long-term users initially prescribed 
methadone or buprenorphine

Prescriptions = 920 200 
Episodes = 7096 

Individuals = 6835

Opioids dispensed in BC between 
January 2013 and December 2017

Prescriptions = 15 665 732 
Individuals = 1 692 035

Prescriptions to individuals first 
prescribed an opioid between 
July 2013 and December 2017

Prescriptions = 7 299 845

Prescriptions associated with the 
start of an episode between 

July 2013 and June 2017
Prescriptions = 6 880 543 
Individuals = 1 380 379

New long-term users
Prescriptions = 3 980 788 

Episodes = 112 096 
Individuals = 105 663

New long-term users initially 
prescribed an opioid that was not 

methadone or buprenorphine
Prescriptions = 3 060 588 

Episodes = 105 000 
Individuals = 98 828

Stopped
Individuals = 59 146

Transitioned to 
methadone or 
buprenorphine

Individuals = 2225

Continued other opioid 
(not methadone or 

buprenorphine)
Individuals = 37 457

Opioid use status at  
end of study period

Xu RZ, Bone JN, Courtemanche R, Yefet LS, Simmonds M-C, Cattoni E, Lauder GR, Courtemanche DJ CLINICAL
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Non-long-term users
New long-term users initially 

prescribed an opioid that was not 
methadone or buprenorphine

Long-term users initially  
prescribed methadone or  

buprenorphine

Prescriptions (N) 2 899 755 3 060 588 920 200

Episodes (N) 1 765 729 105 000 6 835

Patients (N) 1 274 716 98 828 8 529

Age in years (median [IQR]) 51.00 [34.00, 65.00] 61.00 [50.00, 74.00] 36.00 [28.00, 49.00]

Male (N, %) 844 144, 47.8 48 561, 46.2 4 702, 66.3

Type of episode (N, %)

 Single prescription 1 255 933, 71.1 — —

 Short-term prescription 313 624, 17.8 — —

 Intermediate-term prescription 196 172, 11.1 — —

Episode start (N, %)

 July–December 2013 222 682, 12.6 14 979, 14.3 393, 5.5

 January–December 2014 445 537, 25.2 29 598, 28.2 1 333, 18.8

 January–December 2015 443 351, 25.1 28 371, 27.0 1 211, 17.1

 January–December 2016 436 087, 24.7 23 449, 22.3 2 662, 37.5

 January–June 2017 218 072, 12.4 8 603, 8.2 1 497, 21.1

First prescription MME* (median [IQR]) 30.00 [18.75, 45.00] 22.50 [12.86, 36.00] 120.00 [42.00, 240.00]

First prescription days supplied (median [IQR]) 5.00 [3.00, 7.00] 10.00 [5.00, 25.00] 2.00 [1.00, 7.00]

Total opioid prescribed  
(MME dose × days supplied [IQR]) 135.00 [90.00, 188.00] 225.00 [135.00, 405.00] 225.00 [135.00, 450.00]

First prescriber specialty (N, %)

 Family practice 859 712, 48.7 83 488, 79.5 45, 0.6

 Unknown 97 863, 5.5 6 576, 6.3 < 5

 Medicine 117 944, 6.7 6 135, 5.8 < 5

 Surgery 318 740, 18.1 4 612, 4.4 < 5

 Dentistry 275 738, 15.6 1 761, 1.7 3 926, 55.3

 Pharmacy 7 126, 0.4 765, 0.7 118, 1.7

 Dentistry (oral surgery) 78 159, 4.4 465, 0.4 < 5

 Nurse practitioner 2 833, 0.2 366, 0.3 < 5

 Anesthesia 2 805, 0.2 314, 0.3 < 5

 Psychiatry 1 122, 0.1 278, 0.3 6, 0.1

 Diagnostic 822, 0.0 171, 0.2 185, 2.6

 Other 2 158, 0.1 41, 0.0 < 5

 Pediatrics 707, 0.0 28, 0.0 2 814, 39.7

First opioid prescribed (N, %)

 Codeine 1 185 107, 67.1 56 340, 53.7 —

 Tramadol/tapentadol 331 889, 18.8 20 871, 19.9 —

 Hydromorphone 126 777, 7.2 14 084, 13.4 —

 Oxycodone 83 433, 4.7 8 194, 7.8 —

 Morphine 34 460, 2.0 4 637, 4.4 —

 Fentanyl 729, 0.0 493, 0.5 —

 Meperidine 2 465, 0.1 269, 0.3 —

 Opium 784, 0.0 87, 0.1 —

 Pentazocine 56, 0.0 16, 0.0 —

 Butorphanol 29, 0.0 9, 0.0 —

 Buprenorphine — — 5 952, 83.9

 Methadone — — 1 144, 16.1

Episode ongoing at study end (N, %) 15 835, 0.9 39 682, 37.8 —

TABLE 2. Incident episode details by opioid user group.

* MME = morphine milligram equivalents.

CLINICAL Prescription factors contributing to new long-term opioid use in British Columbia between 2013 and 2017 
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New long-term users 
In total, 3 060 588 prescriptions were asso-
ciated with 98 828 individuals who were 
new opioid-naive users who went on to 
have long-term episodes (median age 61 
years; 46.2% male) [Table 2]. Overall, 7.2% 
of opioid-naive individuals became new 
long-term users during the study period. 
The initial prescription median MME was 
22.50 (IQR 12.86, 36.00), with a median day 
supply of 10.00 (IQR 5.00, 25.00) MME, 
giving a median total prescription (dose 
× days supplied) of 225.00 (IQR 135.00, 
405.00) MME. In total, 515 126 (16.8%) 
prescriptions from incident long-term epi-
sodes had a daily MME greater than 90 
[Figure S1; available at bcmj.org]. Most 
initial prescriptions were codeine (53.7%), 
tramadol/tapentadol (19.9%), or hydromor-
phone (13.4%) [Table 2]. Approximately 
one-quarter (24.2%) of all long-term epi-
sodes involved prescriptions for three or 
more opioid types over the duration of an 
episode [Table S1; available at bcmj.org]. 
The most common prescriber specialty was 
family practice (79.5%); however, 18.8% of 
episodes involved prescriptions from three 
or more prescriber specialty types [Table S2; 
available at bcmj.org]. At the end of the 
study period, individuals had one of three 
outcomes: 59.8% (59 146) stopped opioid 
use, 37.9% (37 457) continued opioid use, 
and 2.3% (2 225) transitioned to methadone 
or buprenorphine [Figure 1]. Of the 59 146 
individuals who stopped opioid use, 3445 
had received a methadone or buprenorphine 
prescription prior to stopping.

Long-term users 
In total, 920 200 prescriptions were asso-
ciated with 6835 individuals who were 
long-term users that were first prescribed 
methadone or buprenorphine (median age 
36 years; 66.3% male) [Table 2]. The initial 
prescription median MME of methadone 
or buprenorphine was 120.00 (IQR 42.00, 
240.00), with a median day supply of 2 days, 
giving a total prescription of 225.00 (IQR 
135.00, 450.00) MME. The initial prescrip-
tion was typically from a dentist (55.3%) 
or pediatrician (39.7%). 

Variable Hazard ratio* (95% confidence interval)

Age per 5 years 1.03 (1.03, 1.03)

Sex

 Female 1.00 (reference)

 Male 0.99 (0.99, 0.99)

Year of first prescription

 2013 1.00 (reference)

 2014 0.99 (0.99, 0.98)

 2015 0.98 (0.98, 0.97)

 2016 0.95 (0.96, 0.94)

 2017 0.96 (0.96, 0.95)

First opioid prescribed

 Fentanyl 1.61 (1.72, 1.54)

 Butorphanol 1.59 (2.27, 1.12)

 Meperidine 1.19 (1.23, 1.14)

 Oxycodone 1.19 (1.19, 1.18)

 Morphine 1.18 (1.19, 1.16)

 Hydromorphone 1.16 (1.16, 1.15)

 Opium 1.12 (1.20, 1.04)

 Tramadol/tapentadol 1.04 (1.05, 1.04)

 Pentazocine 1.02 (1.30, 0.81)

 Codeine 1.00 (reference)

First prescriber type

 Psychiatry 1.32 (1.39, 1.25)

 Pharmacy 1.22 (1.25, 1.19)

 Diagnostic 1.15 (1.22, 1.08)

 Nurse practitioner 1.15 (1.19, 1.10)

 Anesthesia 1.06 (1.11, 1.03)

 Family practice 1.00 (reference)

 Physician 0.91 (0.92, 0.90)

 Medicine 0.91 (0.91, 0.90)

 Pediatrics 0.89 (0.96, 0.83)

 Other† 0.73 (0.76, 0.70)

 Dentistry 0.70 (0.70, 0.70)

 Surgery 0.70 (0.70, 0.69)

 Dentistry (oral surgery) 0.68 (0.68, 0.68)

First prescription MME‡ 1.00 (1.00 ,1.00)

First prescription days supplied 1.01 (1.01, 1.01)

TABLE 3. Estimated hazard ratios for length of opioid prescription for first opioid prescribed, first 
prescriber, and other demographic factors.

*  Hazard ratios greater than 1 indicate longer episode lengths (e.g., a hazard ratio of 1.50 = 50% longer duration 
of an episode; a hazard ratio of 2.00 = 100% longer duration, or twice as long).

† Other = allied health professionals, optometrists, naturopathic physicians, midwives, and podiatrists.
‡ MME = morphine milligram equivalents.

Xu RZ, Bone JN, Courtemanche R, Yefet LS, Simmonds M-C, Cattoni E, Lauder GR, Courtemanche DJ CLINICAL



60 BC MEDICAL JOURNAL VOL. 67 NO. 2 | MARCH 202560

CLINICAL  

Prescriber types influencing 
duration of use
Aa a first prescriber specialty type, psy-
chiatry was associated with a 32% longer 
episode duration compared with family 
practice [Table 3]. Other specialty types 
with longer episode durations included 
pharmacy, nurse practitioner, and diagnostic 
medicine. Dentistry (oral surgery), dentistry, 
surgery, and pediatrics were associated with 
shorter episode durations. 

First opioid prescription type 
influencing duration of use
Episodes with a first opioid prescription of 
butorphanol or fentanyl were 60% longer 
than episodes that began with a prescrip-
tion of codeine [Table 3]. Episodes with a 
first prescription of tramadol/tapentadol or 
pentazocine were similar in duration (2% 
to 4% longer) to episodes that began with 

a prescription of codeine. Users who were 
first prescribed fentanyl had a 23.2% prob-
ability of continued use after 1 year and a 
15.0% probability after 2 years [Figure 2, 
Table S3; available at bcmj.org]. Individuals 
who were first prescribed codeine, tramadol/
tapendatol, hydromorphone, oxycodone, or 
morphine had a 4.4% to 7.6% probability of 
continued use at 1 year and a 2.3% to 4.4% 
probability at 2 years [Table S3; available 
at bcmj.org].

Discussion
Over the 4-year study period, 7.2% of  
opioid-naive individuals became new long-
term users. Compared with non-long-term 
users, new long-term users were prescribed 
a lower initial MME (22.5 vs 30.0) but with 
a longer supply (10 vs 5 days), which meant 
they received a higher total initial opioid 
dose (225 vs 150 MME). New long-term 

users most often received their prescription 
from a family physician (79.5%) compared 
with non-long-term users (48.7%). Almost 
one-quarter of long-term episodes involved 
three or more different opioid types, and 
nearly one-fifth involved prescriptions 
from three or more prescriber types. At 
the end of the study period, 59.8% of new 
long-term users had stopped opioid use, 
37.9% had ongoing opioid use (opioid other 
than methadone or buprenorphine), and 
2.3% had transitioned to methadone or 
buprenorphine.

Prescriptions
Our study population was similar to that of 
Jani and colleagues20 in terms of sample size 
and age and sex distribution. Although we 
found a higher initial prescription MME 
in non-long-term users compared with new 
long-term users, this finding is difficult to 
explain without knowing the indication 
for use. The median MME of the initial 
prescription for new long-term users (22.5 
MME) was lower than the initial prescrib-
ing opioid dose in other North American 
regions (38.0 MME in Boston), similar 
to that in other Canadian provinces (27.0 
MME in Quebec; 23.0 MME in Alberta), 
and higher than that in other areas of the 
world (12.0 MME in the United Kingdom; 
8.0 MME in Taiwan).20 These geographical 
variations have been attributed, in part, to 
the type of opioid prescribed: codeine is 
more commonly prescribed in Canada and 
the United Kingdom, whereas oxycodone 
and tramadol are more commonly initially 
prescribed in Boston and Taiwan, respec-
tively.20 In Portugal, which has low opioid 
use and opioid-related deaths compared 
with other countries in the Organisation 
for Economic Co-operation and Devel-
opment, tramadol, buprenorphine, and 
tapentadol are the three most prescribed 
opioids for any indication.32 In our study, 
codeine and tramadol were prescribed more 
than any other opioid across new long-term 
users and non-long-term users. This may 
reflect the relative ease with which physi-
cians can prescribe these opioids. Stronger 
opioids required a duplicate prescription FIGURE 2. Probability of continuing opioid use by first opioid prescribed. Curves are estimated from 

Kaplan-Meier estimators.
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during the study period. Additionally, 
opioid-naive individuals who became new 
long-term users received an initial prescrip-
tion with a longer supply compared with 
non-long-term users (10 vs 5 days). This 
finding is consistent with that of Shah and 
colleagues, who found that increasing the 
days supplied was associated with a higher 
likelihood of continued opioid use.12 In con-
trast to Shah and colleagues, who found 
that patients who initially received trama-
dol were less likely to discontinue opioid 
use, our results showed that individuals 
who were prescribed fentanyl, morphine, 
or oxycodone had the higher probability of 
continued use at 2 years. Although we found 
that hydromorphone and oxycodone were 
associated with longer episode lengths, it 
is difficult to hypothesize why this may be 
in the absence of knowing the indications 
for prescribing.

Prescribers
Our study is unique in that we charac-
terized opioid prescribers by opioid user 
type. Nearly 80% of prescribers for new 
long-term users were from family practice. 
In contrast, only 50% of prescribers in the 
non-long-term user group were from family 
practice. Surgery and dentistry accounted for 
18.1% and 15.6% of the remaining initial 
prescriptions, respectively. The almost 20% of 
new long-term users with three or more pre-
scriber types may be a reflection of patients 
who lacked a primary care provider; had 
complex medical problems; went to walk-in 
clinics, emergency departments, or pain 
clinics; and/or had opioid-seeking behav-
ior. Moreover, prescribers are not required 
to review a patient’s past prescriptions.33 
Our finding of family physicians prescrib-
ing opioids to long-term users is similar to 
that in Germany and France but differs from 
regions in Northern Europe where opioids 
for chronic pain are prescribed mainly by 
specialists.32 Additionally, other regions, 
such as Portugal, have Pharmacy and Thera-
peutics Committees that are responsible by 
law to monitor prescription patterns, provide 
recommendations, and advance research.32 

To date, nothing similar exists in Canada. 

Although the first prescriber type for 
new long-term users was family physician 
(80%), it is important to contextualize this 
finding within the limitations of the study 
data and health care system. Data were lim-
ited to outpatient prescriptions; therefore, 
an initial prescription within the study data 
may have been a renewal of a prescription 
prescribed in a hospital setting (e.g., emer-
gency department, hospital prescriptions). 
Within BC’s health care system, long-term 
follow-up care often circles back to the fam-
ily physician (or, less often, a psychiatrist 
or another clinician). If a treatment plan is 
unclear, this may limit a family physician’s 
ability to appropriately evaluate a patient’s 
request to continue a prescription.34

In our study, longer durations of opioid 
use were associated with prescribers from 
certain specialties: psychiatry, pharmacy, 
nurse practitioner, or diagnostic medicine, 
whereas oral surgery, dentistry, pediatrics, and 
surgery were associated with shorter episode 
durations. This may reflect pain etiology. 

Long-term opioid therapy
Because we did not have access to the indi-
cation for each prescription, we were unable 
to determine which prescriptions were 
appropriate for long-term opioid therapy 
and which may have been associated with 
an opioid use disorder. Long-term opioid 
therapy may be appropriate pain manage-
ment for some individuals; however, the 
benefits of long-term opioid use for non-
cancer chronic pain have been questioned 
due to concerns about side effect profiles, 
opioid use disorder, diversion, overdose, and 
death. In 2020 and 2021, 24% and 21%, 
respectively, of all US opioid deaths involved 
a prescription opioid.35 Due to the phar-
macological properties of opioids, repeat 
dosing results in tolerance and dependence, 
and a small percentage of individuals may 
develop addiction, even with short-term 
use.36 With higher doses of opioids pre-
scribed to individuals in the community, the 
probability of diversion increases, with the 
most common form being patients sharing 
their prescribed opioids with their family 
or friends for self-medication purposes.36

Methadone/buprenorphine
Most new long-term users in our study 
did not receive methadone or buprenor-
phine. This may be partially explained by 
the fact that we were not able to account 
for other agents that are currently used for 
opioid agonist therapy, such as slow-release 
morphine (Kadian), which has been com-
monly prescribed since 2015–2016.Our 
findings indicate that a number of previ-
ously opioid-naive individuals prescribed 
long-term opioid therapy (non-opioid ago-
nist) may have benefited from a weaning 
schedule or conversion to opioid agonist 
therapy. Without knowing the indica-
tion for opioid prescription, it is difficult 
to make firm recommendations. It is clear 
that long-term opioid therapy for noncancer 
pain is associated with risks; current advice 
is to help patients wean off the opioid or 
use the lowest dose that helps them func-
tion in daily life.37 However, weaning man-
agement alone is not appropriate without 
providing suitable multidisciplinary support 
and other alternatives for pain manage-
ment. Deprescribing or weaning manage-
ment alone is associated with harm such 
as withdrawal, depression, suicide ideation, 
and seeking illicit drugs for opioid replace-
ment, with its antecedent risks of overdose, 
illicit drug-related infections, and death.38 
Other supportive measures may be indicat-
ed, including referral to ongoing addiction 
therapy (e.g., intensive outpatient treatment, 
residential treatment); provider-led coun-
seling; long-term substance use monitoring 
(e.g., regular assessment, follow-up, and 
urine drug tests); comprehensive preven-
tive and primary care; and psychological 
treatment interventions, social supports, 
and specialist care.39 A better awareness of 
nonprescription and prescription factors 
for overdoses, recently described by Wang 
and colleagues,18 and the first opioid pre-
scription variables that contribute to lon-
ger durations of opioid use may facilitate 
shared decision making regarding prescrib-
ing opioids for chronic pain and may inform 
harm-reduction strategies.
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Study limitations
Our study focused on community prescrib-
ing practices alone and did not include 
hospital prescriptions. We were unable to 
account for the indication of prescription 
and/or pain etiology across user types, so 
we cannot interpret the appropriateness of 
opioid prescriptions—for example, opioid 
prescriptions as part of cancer treatment. 
For the same reason, we cannot make infer-
ences about whether patients were being 
prescribed opioids for opioid use disorder. 
The lack of indications for these prescrip-
tions leaves gaps in our understanding and 
ability to make recommendations. Further-
more, our study did not include any out-
come data; thus, we are unable to determine 
why a patient may have stopped taking 
opioids or why an episode ended. Addi-
tionally, we cannot confirm that opioids 
were used as prescribed or the fate of any 
unused opioids. Because our study did not 
include hospital prescriptions, we do not 
know how many opioid-naive patients had 
hospitalizations or emergency room visits 
and received opioids prior to discharge and 
their first community-dispensed opioid 
prescription. It is possible our definition of 
opioid-naive may have included individu-
als who were not truly opioid-naive—for 
example, patients who had recently moved 
to BC or who had been discharged from 
hospital care. First prescriptions may have 
been a renewal of a hospital prescription. 
Thus, our study may have overestimated 
the number of first prescriptions provided 
by family physicians. In terms of prescrip-
tions, it is likely the days supplied calcu-
lated from “as needed” prescriptions were 
unreliable. We were also unable to account 
for slow-release drug formulations. We did 
not examine whether prescriptions from 
multiple prescribers overlapped, whether 
combination agents (e.g., oxycodone/nalox-
one) or additional substances (e.g., benzo-
diazepines) were used, or how these factors 
may have affected the risk of long-term use. 
Despite these limitations, our long-term 
study over 4 years gives a better under-
standing of how opioid prescribing evolves 
with time, which enables informed decision 

making and policy to promote safe pre-
scribing that is aligned with patient needs.

Conclusions
In summary, 7.2% of previously opioid-naive 
individuals became new long-term users 
over the 4-year study period. Longer dura-
tion of opioid use was associated with older 
age, a first prescription of fentanyl or butor-
phanol, and a first prescriber specialty type 
of psychiatry. In this cohort, only 5.7% of 
new long-term opioid users received a pre-
scription for methadone or buprenorphine. 
It would be interesting to see how this pro-
portion may have changed in the following 
years, from 2018 to 2023. Without data on 
indications and outcomes, it is challenging 
to determine the appropriateness of the pre-
scriptions analyzed; however, our findings 
suggest that further guidance on prescrib-
ing practices is necessary. Changing opioid 
prescription practices is key in reducing 
opioid overdose.11 Primary care providers, 
as the main prescribers of opioids, are in a 
key position to prevent long-term opioid 
use. North American opioid guidelines have 
had a significant effect on reducing opioid 
prescriptions, but our work suggests that 
more guidance may be required to target 
long-term opioid therapy in BC. Emerging 
evidence of an association between pre-
cipitous opioid tapering with symptoms 
of withdrawal, mental health issues, sui-
cide, and overdose compounds this issue.38 
Hence, evidence-informed measures that 
focus on effective—but safe—reduction and 
cessation of prescribed opioids in primary 
care are needed. Future work that builds 
on our findings by incorporating indica-
tions would be a valuable contribution to 
our understanding of patterns in long-term 
opioid therapy prescribing. 

Availability of data and material: Access to 

data provided by the data stewards is subject 

to approval but can be requested for research 

projects through the data stewards or their 

designated service providers. The following 

data sets were used in this study: PharmaNet 

and Medical Services Plan Practitioner File. 

You can find further information on these data 

sets by visiting the PopData project web page 

at https://my.popdata.bc.ca/project_listings/ 

18-216/collection_approval_dates. All infer-

ences, opinions, and conclusions in this article 

are those of the authors and do not reflect 

the opinions or policies of the data stewards. 

Code availability: Please contact the corre-

sponding author for further information.

Acknowledgments

The authors would like to thank Dr Marija 

Bucevska, Ms Young Ji Tuen, and Ms Sophia 

Shayan for their assistance coordinating this 

project. We would also like to thank the Uni-

versity of British Columbia Division of Plastic 

Surgery, the UBC Faculty of Medicine, and the 

BC Children’s Hospital Research Institute for 

funding this work.

Funding

This study was funded by a BC Children’s Hos-

pital Research Institute Evidence to Innova-

tion Theme Seed Grant Award (grant number 

GR019197 BCCHR) and by a University of British 

Columbia Faculty of Medicine Summer Student 

Research Program grant awarded to R.X.

Competing interests

None declared.

References
1. Paul AK, Smith CM, Rahmatullah M, et al. Opioid 

analgesia and opioid-induced adverse effects:  
A review. Pharmaceuticals 2021;14:1091. https://
doi.org/10.3390/ph14111091.

2. Manhapra A, Sullivan MD, Ballantyne JC, et al.  
Complex persistent opioid dependence with 
long-term opioids: A gray area that needs defi-
nition, better understanding, treatment guid-
ance, and policy changes. J Gen Intern Med 2020; 
35(Suppl 3):964-971. https://doi.org/10.1007/s11606- 
020-06251-w.

3. Häuser W, Schubert T, Vogelmann T, et al. All-
cause mortality in patients with long-term opioid 
therapy compared with non-opioid analgesics 
for chronic non-cancer pain: A database study. 
BMC Med 2020;18:162. https://doi.org/10.1186/
s12916-020-01644-4.

4. Scherrer JF, Salas J, Miller-Matero LR, et al. Long-
term prescription opioid users’ risk for new-onset  
depression increases with frequency of use. Pain 
2022;163:1581-1589. https://doi.org/10.1097/j.pain. 
0000000000002547.

5. Mojtabai R. National trends in long-term use of 
prescription opioids. Pharmacoepidemiol Drug Saf 
2018;27:526-534. https://doi.org/10.1002/pds.4278.

CLINICAL Prescription factors contributing to new long-term opioid use in British Columbia between 2013 and 2017 



63BC MEDICAL JOURNAL VOL. 67 NO. 2 | MARCH 2025 63

 CLINICAL

6. Canadian Institute for Health Information. Opioid 
prescribing in Canada: How are practices chang-
ing? 2019. Accessed 26 January 2024. www.cihi.ca/
sites/default/files/document/opioid-prescribing-
canada-trends-en-web.pdf.

7. Centers for Disease Control and Prevention. 2018  
annual surveillance report of drug-related risks and 
outcomes—United States. Surveillance special  
report. 2018. Accessed 26 January 2024. www.
cdc.gov/overdose-prevention/media/pdfs/pubs/ 
2018-cdc-drug-surveillance-report.pdf.

8. Vowles KE, McEntee ML, Julnes PS, et al. Rates of 
opioid misuse, abuse, and addiction in chron-
ic pain: A systematic review and data synthesis. 
Pain 2015;156:569-576. https://doi.org/10.1097/01.j. 
pain.0000460357.01998.f1.

9. BC Coroners Service. Statistical reports on deaths 
in British Columbia. Unregulated drug deaths 
in BC (to April 30, 2023). Accessed 6 June 2023. 
www2.gov.bc.ca/gov/content/life-events/death/
coroners-service/statistical-reports.

10. Public Safety and Solicitor General. Toxic-drug 
supply claims nearly 2,300 lives in 2022: BC Coro-
ners Service. Accessed 6 June 2023. https://news.
gov.bc.ca/releases/2023PSSG0008-000109.

11. Bricker DA, Crawford TN, Castle A, et al. PRESTO: 
Promoting engagement for the safe tapering 
of opioids. Pain 2023;164:2553-2563. https://doi.
org/10.1097/j.pain.0000000000002961.

12. Shah A, Hayes CJ, Martin BC. Factors influencing 
long-term opioid use among opioid naive patients: 
An examination of initial prescription characteris-
tics and pain etiologies. J Pain 2017;18:1374-1383. 
https://doi.org/10.1016/j.jpain.2017.06.010.

13. Lyden J, Binswanger IA. The United States opioid 
epidemic. Semin Perinatol 2019;43:123-131. https://
doi.org/10.1053/j.semperi.2019.01.001.

14. Seth P, Scholl L, Rudd RA, Bacon S. Overdose 
deaths involving opioids, cocaine, and psycho-
stimulants – United States, 2015–2016. MMWR 
2018;67:349-358. https://doi.org/10.15585/mmwr.
mm6712a1.

15. Deyo RA, Hallvik SE, Hildebran C, et al. Associa-
tion between initial opioid prescribing patterns 
and subsequent long-term use among opioid-
naïve patients: A statewide retrospective cohort 
study. J Gen Intern Med 2017;32:21-27. https://doi.
org/10.1007/s11606-016-3810-3.

16. Shah A, Hayes CJ, Martin BC. Characteristics of 
initial prescription episodes and likelihood of 
long-term opioid use – United States, 2006–2015. 
MMWR 2017;66:265-269. https://doi.org/10.15585/
mmwr.mm6610a1.

17. Miller M, Barber CW, Leatherman S, et al. Prescrip-
tion opioid duration of action and the risk of un-
intentional overdose among patients receiving 
opioid therapy. JAMA Intern Med 2015;175:608-615. 
https://doi.org/10.1001/jamainternmed.2014.8071.

18. Wang L, Hong PJ, Jiang W, et al. Predictors of fatal 
and nonfatal overdose after prescription of opi-
oids for chronic pain: A systematic review and 
meta-analysis of observational studies. CMAJ 

2023;195:E1399-E1411. https://doi.org/10.1503/
cmaj.230459.

19. Mclaughlin S, Overell J, Rossaak J. Opioid prescrib-
ing patterns following common general surgery 
procedures in the Bay of Plenty, New Zealand. ANZ 
J Surg 2023;93:597-601. https://doi.org/10.1111/
ans.18319.

20. Jani M, Girard N, Bates DW, et al. Opioid prescrib-
ing among new users for non-cancer pain in the 
USA, Canada, UK, and Taiwan: A population-based 
cohort study. PLoS Med 2021;18:e1003829. https://
doi.org/10.1371/journal.pmed.1003829.

21. Hill MV, McMahon ML, Stucke RS, Barth RJ Jr.  
Wide variation and excessive dosage of opioid 
prescriptions for common general surgical pro-
cedures. Ann Surg 2017;265:709-714. https://doi.
org/10.1097/SLA.0000000000001993.

22. Hill MV, Stucke RS, Billmeier SE, et al. Guide-
line for discharge opioid prescriptions after in-
patient general surgical procedures. J Am Coll 
Surg 2018;226:996-1003. https://doi.org/10.1016/j.
jamcollsurg.2017.10.012.

23. Lewis ET, Cucciare MA, Trafton JA. What do pa-
tients do with unused opioid medications? Clin 
J Pain 2014;30:654-662. https://doi.org/10.1097/01.
ajp.0000435447.96642.f4.

24. Nann P, Nabavi N, Ziafat K, et al. Trends in opi-
oid dispensing after common abdominal and 
orthopedic surgery procedures in British Colum-
bia: A retrospective cohort analysis. Can J An-
aesth 2022;69:986-996. https://doi.org/10.1007/
s12630-022-02272-7.

25. Yefet LS, Bone JN, Courtemanche R, et al. Opi-
oid prescribing patterns in British Columbia from 
2013 to 2017: A population-based study. BCMJ 
2021;63:336-342.

26. Population Data BC. Publishing research materials 
and data steward review requirements. Accessed 
8 May 2024. www.popdata.bc.ca/data_access/
publishing_research_materials.

27. Centers for Disease Control and Prevention. 
Data resources. 2019. Accessed 20 May 2020. 
www.cdc.gov/overdose-prevention/data- 
research/facts-stats/index.html. This file has now 
been discontinued: https://archive.cdc.gov/#/
details?q=US%20Centers%20for%20Disease%20
Control%E2%80%99s%202017%20oral%20MME 
%20guide&start=0&rows=10&url=https://www.
cdc.gov/opioids/data-resources/index.html.

28. O’Connor J, Christie R, Harris E, et al. Tramadol and 
tapentadol: Clinical and pharmacologic review. 
2019. World Federation of Societies of Anaesthe-
siologists. Published 23 July 2019. Accessed 17 
July 2021. https://resources.wfsahq.org/atotw/
tramadol-and-tapentadol-clinical-and-pharma 
cologic-review.

29. Population Data BC. Medical Services Plan (MSP) 
data set (permission required). Vancouver: Uni-
versity of British Columbia. Accessed 2020. www.
popdata.bc.ca/data. 

30. Von Korff M, Saunders K, Thomas Ray G, et al. De 
facto long-term opioid therapy for noncancer 

pain. Clin J Pain 2008;24:521-527. https://doi.org/ 
10.1097/AJP.0b013e318169d03b.

31. R Foundation for Statistical Computing. The  
R project for statistical computing. Version 4.0. 
Accessed 14 February 2024. www.r-project.org.

32. Caldeira D, Broeiro P, Cimadeira F, et al. Opioids 
prescribing trend between 2013 and 2017 in the 
Lisbon and Tagus Valley region, Portugal. Int J Clin 
Pharm 2021;43:323-327. https://doi.org/10.1007/
s11096-020-01199-7.

33. Population Data BC. PharmaNet data set. Ac-
cessed 31 January 2024. www.popdata.bc.ca/data/ 
health/pharmanet.

34. Desveaux L, Saragosa M, Kithulegoda N, Ivers NM. 
Understanding the behavioural determinants of  
opioid prescribing among family physicians: 
A qualitative study. BMC Fam Pract 2019;20:59. 
https://doi.org/10.1186/s12875-019-0947-2. 

35. National Institute on Drug Abuse. Drug overdose 
deaths: Facts and figures. National Institutes of 
Health. Accessed 29 January 2024. https://nida.nih.
gov/research-topics/trends-statistics/overdose- 
death-rates.

36. Volkow ND, McLellan AT. Opioid abuse in chron-
ic pain—Misconceptions and mitigation strate-
gies. N Engl J Med 2016;374:1253-1263. https://doi.
org/10.1056/NEJMra1507771.

37. Busse JW, Craigie S, Juurlink DN, et al. Guideline 
for opioid therapy and chronic noncancer pain. 
CMAJ 2017;189:E659-E666. https://doi.org/10.1503/
cmaj.170363.

38. Fenton JJ, Magnan E, Tseregounis IE, et al. Long- 
term risk of overdose or mental health crisis  
after opioid dose tapering. JAMA Netw Open 
2022;5:e2216726. https://doi.org/10.1001/jamanet 
workopen.2022.16726.

39. British Columbia Centre on Substance Use. A 
guideline for the clinical management of opioid 
use disorder: 2023 update. Victoria: British Co-
lumbia Centre on Substance Use, BC Ministry of 
Health, and BC Ministry of Mental Health and Ad-
dictions, 2023. Accessed 2 December 2024. www.
bccsu.ca/wp-content/uploads/2023/12/BC-OUD-
Treatment-Guideline_2023-Update.pdf.

Xu RZ, Bone JN, Courtemanche R, Yefet LS, Simmonds M-C, Cattoni E, Lauder GR, Courtemanche DJ CLINICAL



64 BC MEDICAL JOURNAL VOL. 67 NO. 2 | MARCH 202564

CLINICAL  CLINICAL IMAGES  

A n 11-month-old female presented 
with a firm, nontender, bright-red, 
moist umbilical lesion without 

obvious urine or bile discharge [Figure 1]. 
The child was otherwise well. The differ-
ential diagnosis included granuloma and 
omphalomesenteric duct remnant. How-
ever, the clinical manifestations were non-
specific, making differentiation difficult. 
Granulomas are common and are treated 
with topical silver nitrate; omphalomes-
enteric duct remnants are rare and require 
surgical excision [Table].

Initially, umbilical granuloma was 
suspected clinically and was treated with 
silver nitrate. When the lesion persisted, 
ultrasonography was performed, which 
revealed a deep-seated cyst inconsistent 
with a granuloma [Figure 2]. Given the 
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uncertain diagnosis, the child was referred 
to pediatric surgery. At surgery, the lesion 
appeared similar to residual mucosa tis-
sue but not patent to the internal organs. 
The sac was dissected from the base of the 
umbilicus and a cord-like structure that 
tapered off approximately 1 cm deep to 
the umbilical skin. Histologically, benign 
intestinal mucosa was seen in continuity 
with adjacent epidermis and both under-
lying dermal fibrosis and smooth muscle 
hyperplasia [Figure 3], which confirmed 
the diagnosis of omphalomesenteric duct 
remnant, specifically umbilical polyp. 

Disorders of the umbilicus in infancy are 
categorized as either abdominal wall defects, 
as in umbilical hernia, gastroschisis, and 
omphalocele; unobliterated embryologi-
cal structures, as in urachal anomalies and 

FIGURE 1. Clinical photograph of the umbilical 
polyp.

Characteristic Granuloma Polyp (omphalomesenteric duct)

Appearance
Dull red or pink, soft, 
uneven, moist

Bright red, firm, smooth, moist

Incidence Common: 3.8% to 7.3% Rare: < 2% (approximately)

Etiology
Forms after cord 
detachment

Congenital, persistent omphalomesenteric duct 

Treatment Topical silver nitrate Surgery

Sonography Superficial, solid Deep seated, cystic

Histology Granulation tissue
Gastrointestinal mucosa in continuity  
with epidermis

TABLE. Comparison of umbilical granuloma and omphalomesenteric duct.
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FIGURE 3. Hematoxylin and eosin–stained section (×20) showing 
intestinal mucosa in direct continuity with the epidermis.

FIGURE 2. Transverse ultrasonography image of umbilicus showing a round complex cyst (*) with a thick echogenic rim (arrows), deep to the rectus 
abdominus muscles.

omphalomesenteric remnant; or skin lesions, such as granulomas 
or dermoid cysts. 

Approximately 2% of the population has an omphalomesen-
teric duct remnant, most commonly associated with an enteric 
Meckel diverticulum.1-3 Sonographically, an umbilical polyp 
appears as a deep-seated cystic lesion with thick echogenic walls, 
with or without a sinus or deeper tract. The pathway for treatment 
typically begins with topical silver nitrate. Failure to respond is 
suggestive of an embryological defect. Ultrasonography may be 
helpful; however, final diagnosis usually requires histopathologi-
cal examination. 
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ABSTRACT: Research indicates that most cou-

ples that include a partner living with dementia 

consider sex to be of similar importance as 

couples without cognitive challenges. Addi-

tionally, preliminary evidence suggests that 

continuing sexual activity may slow cogni-

tive decline. However, physicians rarely discuss 

sexual concerns in this population. Increasing 

cognitive difficulties and ever-changing per-

sonalities compound the frequent age-related 

vascular, hormonal, and sexual dysfunction; 

thus, dysfunctions that are complex and dif-

ferent from similarly aged cognitively well 

persons are likely. Aside from a focus on inap-

propriate sexual behavior, information on the 

complexities of their sexual dysfunction or its 

optimal treatment is minimal, especially in 

community-dwelling populations. To address 

this deficit, we discuss ways to open the con-

versation, offer suggestions for interventions 

by community physicians, and confirm cur-

rently available assistance for physicians about 

sexual medicine. 

Caring for the sexual lives of 
community patients living 
with dementia
A discussion of ways to open the conversation between physicians 
and their patients, suggestions for interventions by community 
physicians, and assistance for physicians about sexual medicine.

Leah Rosetti, MD, FRCPC, Rosemary Basson, MD, FRCP (UK)

I t is now more widely recognized that 
many older people retain sexual enjoy-
ment and desire for a sexual life, but 

this is rarely applied to those living with 
dementia.1 Similarly, many physicians will 
inquire about sexual problems associated 
with chronic illness but exclude dementia. 
Data from the National Social Life, Health, 
and Aging Project (NSHAP), which includ-
ed assessment of community-dwelling cou-
ples’ cognition and sexuality in 3196 men 
and women, found that only 1.4% of the 
315 women and 17% of the 264 men with 
dementia had spoken about sex with a doc-
tor.2 Only very recently has there been more 
understanding and acceptance that people 
with dementia are still sexual beings with 
ongoing desire for sexual intimacy as well as 
affection and emotional connection.3 

There may be an assumption that sex 
would not be important or that dementia 
would so challenge emotional intimacy that, 
at least for the well partner, sexual activ-
ity would be unwanted. Certainly, emo-
tional intimacy is identified as a major 
sexual motivation for men and women,4 
and deterioration of cognition and changes 
in personality and roles may have a severe 
impact. No longer knowing who the well 
partner is but wanting sex with them can 
be particularly distressing. 

Negating such assumptions, using a 
slightly abbreviated version of the Mon-
treal Cognitive Assessment (MoCA) and 
a cutoff score of 18 to indicate a probable 

degree of dementia, the NSHAP research-
ers found marked sexual resilience for cou-
ples where one or both partners were living 
with dementia. For them, the importance 
and frequency of sex, a wish for more sexual 
interaction, and the prevalence of sexual 
dysfunction were similar to couples without 
cognitive loss. Moreover, couples challenged 
with dementia were more likely to continue 
their sexual lives despite having a sexual 
dysfunction.2 Our hesitancy to broach this 
topic with our patients is misplaced. 

We aim to encourage physicians to 
inquire about and address sexuality as part 
of their patients’ global health. We outline 
evidence for the desire for rewarding sex-
ual lives expressed by community-dwelling 
patients living with dementia, the limited 
understanding of likely complex sexual 
dysfunction in this population (driven in 
part by its usual omission by health care 
providers), and evidence of the relation-
ship between one’s sexual life and cognition. 

Difficulties in long-term care facili-
ties posed by sex-negative attitudes from 
staff, concerns for privacy, and the safety 
of patients and other residents are beyond 
the scope of this article. For reviews on this 
topic, see the following resources: 
• Makimoto K, Kang HS, Yamakawa 

M, Konno R. An integrated literature 
review on sexuality of elderly nursing 
home residents with dementia. Int J 
Nurs Pract 2015;21(Suppl 2):80-90. 
https://doi.org/10.1111/ijn.12317.

Dr Rosetti is a sexual medicine physician 

and academic co-head at the BC Centre 

for Sexual Medicine. Dr Basson is a clinical 

professor emerita at the University of 

British Columbia and past director of the 

BC Centre for Sexual Medicine.

Corresponding author: Dr Leah Rosetti, 

leah.natalie.rosetti@gmail.com.

This article has been peer reviewed.



67BC MEDICAL JOURNAL VOL. 67 NO. 2 | MARCH 2025 67

PREMISE

• Villar F, Celdrán M, Serrat R, et al. 
Staff’s reactions towards partnered sex-
ual expressions involving people with 
dementia living in long-term care facili-
ties. J Advanced Nurs 2018;74:1189-1198. 
https://doi.org/10.1111/jan.13518.

Literature review 
Aside from some studies on inappropriate 
sexual behavior, the literature on the sexual 
lives of community-dwelling couples living 
with dementia is limited. Some of the few 
much smaller studies identified increased 
sexual dysfunction, increased sexual dis-
satisfaction (especially for the well part-
ner), and cessation of partnered sex than 
did NSHAP.5 Dementia-related apathy may 
extend to sexual apathy,6 but some research 
identified both partners’ dissatisfaction with 
their sexual infrequency.7

In the second wave of NSHAP in 2011, 
1598 couples from the first wave in 2006 
were reassessed. Of note are ongoing sexual 
activity and the importance of sex despite 
cognitive decline, not only in those whose 
MoCA scores suggested mild cognitive 
impairment, but also for those whose scores 
indicated probable dementia. The findings 
of the NSHAP study are summarized in 
Table 1. 

Unlike partnered sex (i.e., sex in the  
context of affection and intimacy), self- 
stimulation decreased in those with cogni-
tive deficits.8 This reflects the current under-
standing of human sexual response,9,10 
which acknowledges many intimacy-related 
incentives for partnered sex.4 

Certainty about sexual difficulties in 
the context of dementia is limited not 
only by the paucity of research prior to 
the NSHAP study but also by the question 
of reliability, given the participants’ cogni-
tive challenges. Poor short-term memory 
of recent sexual experiences, a tendency 
to minimize concerns, and loss of insight 
can limit accuracy. Inclusion of the partner 
would appear to be essential. Both partners 
being seen together and separately, as in 
this large study, would facilitate the most 
reliable data. Nevertheless, later stages of 
severe dementia preclude reliable data, 

which cannot be corroborated by that part-
ner (e.g., the patient’s wanting or enjoy-
ment of sex). 

The relationship between 
cognition and sexuality
Studies prior to NSHAP found associations 
between cognition and sexuality. A study of 
3060 men and 3773 women aged 50 to 89 
completed word recall and number sequenc-
ing tests.11 Men confirming sexual activity 
in the previous year showed better recall and 
sequencing than those who were not sexu-
ally active. For women, the same was true 
for word recall. The direction of causality 
remained unknown. A second publication 
showed that more frequent sexual activity 
predicted better performance on Adden-
brooke’s Cognitive Examination total score 
and in the domains of fluency and visuo-
spatial abilities.12

In both the second (2011) and third 
(2016) waves of NSHAP, both sexual and 
cognitive assessments were included in the 
in-home interviews and the questionnaires 

that couples completed in private. Cogni-
tive function in 2011 did not predict sexual 
frequency or quality (i.e., how pleasurable 
sexual activity was) in 2016. Interestingly, 
for participants younger than 74 years of 
age, the quality of their sexual lives related 
to better cognitive function 5 years later. 
For older participants, sexual frequency was 
found to be associated with better cognitive 
function 5 years later.13 It is unclear why 
this difference exists. Possibly only those 
couples for whom sex is very pleasurable 
continue after age 74, and thus frequency 
may be the only remaining variable.

Another study collected baseline inti-
macy and sexuality survey data from 155 
cognitively intact, married older adults. This 
cohort was followed for 10 years to evaluate 
any association between sexuality and future 
cognitive status. Over the 10-year study 
period, 33.5% of individuals developed 
cognitive impairment. Those with greater 
sexual satisfaction at baseline were less likely 
to develop mild cognitive impairment or 
dementia over the study period, irrespective 

  Normal 
(%) 

Mild cognitive 
impairment (%)

Dementia 
(%) P value

At least one sexual 
problem

Male 72.9 74.1 76.6 .46

Female 79.9 78.4 80.5 .99

Bothered by sexual 
problems

Male 48.4 48.9 37.3 .29

Female 19.6 14.7 11.6 .03

Avoided sex due to 
sexual problems

Male 29.5 28.8 26.3 .41

Female 23.5 19.2 12.6 .09

Spoke with physician 
about medical conditions 
impacting sex

Male 33.1 23.0 16.9 < .001

Female 11.6 7.1 1.4 .001

Erectile dysfunction Male 46.0 43.8 29.4 < .001

Problems with lubrication Female 27.1 22.6 11.9 .01

Inability to orgasm
Male 31.4 33.9 33.4 .96

Female 34.4 33.0 24.7 .06

Lack of sexual interest
Male 33.3 33.0 40.0 .39

Female 58.7 59.9 64.5 .81

Pain with sex Female 11.4 9.9 4.6 .37

Enjoy sexual touching
Male 81.1 72.4 54.9 .001

Female 56.6 42.7 26.9 < .001

TABLE 1. Findings from the National Social Life, Health, and Aging Project.2
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of the romantic relationship, social sup-
ports, emotional intimacy, or beliefs about 
sexuality.14 

Data from the Concord Health and 
Ageing in Men Project found that men 
with declining sexual frequency and erec-
tile dysfunction experienced greater decline 
in Mini-Mental State Examination scores 
over 5 years of follow-up.15 This association 
remained even when potential confounds, 
including age, BMI, comorbidity, number of 
medications, smoking, depression, self-rated 
health, and hormone levels, were accounted 
for in statistical analyses.  

Complexities of sexual dysfunction 
in dementia 
The brain areas involved in sexual response 
have been clarified by functional imaging 
over the past 2 decades.16 The areas include 
those of the “sexual interest network,” their 
activation necessary to recognize and attend 
to sexual stimuli, allow sexual imagery, and 
motivate or inhibit subsequent behavior. 
Then follows the activation of some and 
de-activation of other areas for arousal and 
other areas for orgasm, all followed by very 
different areas of activity and suppression, 
reflecting the postorgasmic state. However, 
as researchers have recently noted, networks 
serving higher-order cognition and memory 
are also intrinsically involved in partnered 
sexual experiences.17 These include the abil-
ity to feel pleasure, learn more rewarding 
sexual acts, have empathy with the partner’s 
emotions, manage one’s fears of rejection or 
embarrassment, and allow the disinhibition 
needed for arousal and sexual activity. These 
circuits are all potentially compromised by 
dementia. Indeed, using brain imaging 
to quantify changes in sexual behavior in 
behavioral-variant frontotemporal dementia 
and Alzheimer disease, researchers’ findings 
suggested the involvement of specific neu-
ral circuits that demonstrated an interplay 
between circuits involving reward, empa-
thy, and emotional processing, as well as 
those associated with autonomic function.18 
Given that interruption of neural circuits 
is not limited to those directly involved in 
sexual arousal, the complexities of sexual 

dysfunction from dementia are likely not 
only different from persons without cogni-
tive challenges but also highly unstable as 
the disease worsens.  

We have little information on these 
dementia-related sexual dysfunctions, 
though the NSHAP study has a number 
of interesting findings. Forty-five percent 
of men and 73% of women living with 
dementia disliked “genital sexual touch-
ing.” However, they maintained a sexual 
focus on intercourse and reported slightly 
lower prevalence of erectile dysfunction and 

female orgasm difficulties. Manual genital 
stimulation is typically involved for women 
to orgasm, and older men will usually need 
manual stimulation in addition to mental 
sexual arousal to experience erections suf-
ficiently firm to allow intercourse, which 
makes this finding somewhat perplexing 
and worthy of further exploration. Also of 
note is the low frequency of sexual avoid-
ance shown by women living with dementia 
[Table 1].

Why are physicians hesitant to 
include sexual inquiry during a 
systems review? 
Sexual history taking has been identified as 
an often overlooked domain of the clinical 
interview.19 Potential reasons for excluding 
sexual inquiry include misgivings of inap-
propriateness, uncertainty about how to 
broach the subject, a mistaken belief that 
sex would no longer be important, and a 
fear of opening a Pandora’s box, given a 
lack of experience in addressing sexual 
concerns, competing clinical priorities in a 
time-constrained setting, or lack of options 
for referral of complicated cases. 

Why is sexual inquiry necessary in 
this population?
Sexual activity remains important for those 
with cognitive decline. Beyond the value 
of sex to facilitate emotional intimacy and 
physical pleasure, recent research suggests 
that sexual frequency and satisfaction may 
positively influence future cognition.13 As 
outlined above, sexual satisfaction was posi-
tively correlated with cognition 5 years later 
in participants 66 to 74 years of age. In 
those aged 75 to 85, sexual frequency was 
positively correlated with cognition 5 years 
later.13 

Further, a 10-year cohort study revealed 
that sexual satisfaction was associated with 
decreased risk of transitioning from nor-
mal cognition to mild cognitive impair-
ment or dementia.14 Thus, difficulties with 
sexual function may be a novel modifiable 
risk factor for development of cognitive 
impairment.  

Research supports the notion that 
patients want their physician to ask about 
sexual problems and that they are much 
more likely to engage if the physician initi-
ates this discussion.20  

When and how should physicians 
inquire about sexual function?
During a general assessment, appropriate 
opportunities for sexual inquiry include 
assessments of mood or cognition. An 
introductory sentence has been shown to 
increase patients’ comfort with confirming 
that they have a problem [Table 2].21 These 
introductory sentences validate and normal-
ize the difficulty and are known to facilitate 
disclosure.21 Patients can find it reassuring 
to know that their symptoms are logical 
and experienced by others in their situation. 

What can physicians do to address 
sexual problems?
Physicians may be able to offer solutions 
to address an elicited sexual concern at a 
future visit [Table 3]. If this is not pos-
sible, the couple may welcome a referral 
to the BC Centre for Sexual Medicine, 
where such referrals are currently given 
priority. A referral form is available at 

People with dementia 
are still sexual beings 
with ongoing desire 

for sexual intimacy as 
well as affection and 

emotional connection.
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Timing during  
systems enquiry Suggested introduction

Mood assessment “Many patients with symptoms of depression like yours tell me they 
have lost pleasure in so many aspects of their lives—even their sexual 
lives. So, I need to ask if you are having sexual difficulties.”

Medication side effects “Unfortunately, many antidepressants have side effects, and some, 
including sexual problems, don’t disappear after a few weeks. So, I need 
to ask if you are having sexual difficulties.”

Cognitive assessment “Many patients with memory problems tell me that many aspects of 
their life are affected, even their sexual life. So, I need to ask if you are 
having sexual difficulties.”

TABLE 2. How to transition into assessment of sexual function during a general assessment.www.vch.ca/sites/default/files/2024-12/
BCCSM-Referral-Dec-2024.pdf. The cen-
tre’s fax number is 778 504-9746. 

Conclusions
For patients with dementia, degenera-
tion in the areas of the brain involved in 
higher-order cognitive networks involved 
in partnered sexual activity may compound 
sexual dysfunctions common to older per-
sons without cognitive loss. However, 
research identifies strong sexual resilience 
in many couples living with dementia, but 
minimal physician intervention. Impor-
tantly, ongoing sexual activity may foster 
cognition as well as benefit general health 
and happiness. It is important to no longer 
neglect this aspect of patients’ health. In 
BC, consultation for sexual dysfunction in 
this population is currently available in a 
timely manner. n
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Concern Suggestion

Only the patient or the 
partner has identified a 
sexual problem.

Explain the need to see both partners, individually and as a couple, 
so two more visits will likely be necessary to address their concerns.

The patient or partner is 
uncertain if it is appropriate 
to hope for continued sex.

Reassure patients that couples living with dementia can and do 
continue to have rewarding sexual lives. 
Explain that ongoing discussion regarding preferences, boundaries, 
and challenges will be needed between the couple as the illness 
progresses.
Reassure them that they have a safe environment to discuss these 
matters with you. 

The couple has never really 
communicated about their 
sex lives.

With both partners present, ask them to identify the problems as 
well as what they have particularly enjoyed in the past. Simply 
having the couple communicate this way, safely, with you in the 
room, may be all that is needed. They often find their own solutions 
once there is clarity.

All sexual experiences have 
stopped due to sexual 
dysfunction(s), but both 
partners regret this.

Explain that many similar couples treasure physical affection 
and sensual and sexual touching and do not necessarily need 
penetrative intercourse to gain the benefits of sexual activity. 
Consider normalizing and encouraging a focus on nonpenetrative 
sex. 

A firm erection is desired, 
but phosphodiesterase 5 
inhibitors no longer work.

Explain the need for ongoing mental sexual arousal to allow the 
medication to work. When cognitive loss precludes maintained 
attention on sexual stimuli, consider normalizing and encouraging 
nonpenetrative sex.

An orgasm is desired but is 
no longer possible.

Normalize different kinds of sexual stimulation, including fantasy, 
images/videos, more intense physical stimulation (e.g., for men, 
firm manual stimulation may allow orgasm, whereas vaginal 
intercourse may not), and vibration (usually less helpful for men, 
but sometimes applying a vibrator around the penile corona can 
be beneficial, and for women, usually around the clitoral area). 
Educate regarding the normal increase in the refractory period 
with age for both sexes.

The partner is requesting sex 
but does not remember they 
recently had sex.

Manage this in the same way as nonsexual requests (i.e., gently 
redirect to another activity): “Sure, perhaps later or tomorrow. Why 
don’t we go for a walk?” Depending on the speed of forgetting, this 
answer may need to be repeated.

The partner states they no 
longer have sexual attraction 
toward their partner, despite 
caring deeply for them.

Without any pressure that they should continue a sexual life 
together, consider gently reminding them that research is very 
clear that both men and women have many motivations for sex—
at least half of them have nothing to do with sexual attraction, per 
se, but have to do with emotional closeness, love, and caring.

TABLE 3. Suggestions for initial evaluation of sexual dysfunction in dementia.
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I t may surprise you to learn that one 
indication driving a high number of 
unnecessary prescriptions by medi-

cal doctors is the treatment of dental 
conditions.1 This is doubly concerning 
because antibiotic prescribing by dentists 
remains high and continues to increase 
postpandemic.2

This should be an easy fix since antibi-
otic guidelines are available for dentists, but 
the systemic issue of limited access to dental 
services or coverage results in many people 
receiving initial dental care from a physi-
cian. In addition to often being the first 
professional point of contact for patients, 
physicians are trusted 
advisors about antibi-
otic use for our dental 
colleagues. 

A few key strate-
gies that can reduce 
unnecessary antibiotic 
use and its complica-
tions for oral health 
indications are presented in the Box. These 
are also summarized by Choosing Wisely 
Canada3 and at www.bugsanddrugs.org. 

Antibiotics are of no value and are not 
indicated for toothache, which generally 
results from damage to the soft tissue or 
nerve inside a tooth caused by decay or 
trauma.4 Toothache pain is due to inflam-
mation, not infection. Accordingly, anti-
biotics don’t help, but NSAIDs can ease 
symptoms. Definitive treatment involves 
removal of the damaged or diseased dental 
pulp in a dental surgery.  

Physicians are key to reducing 
unnecessary dental antibiotic 
prescribing

This article is the opinion of the BC Centre 

for Disease Control and has not been peer 

reviewed by the BCMJ Editorial Board.

A dental abscess is a localized infec-
tion of the dental pulp; as with most skin 
abscesses, definitive treatment involves 
drainage and surgery to remove infected 
tissue. Antibiotics are of no additional ben-
efit unless there are systemic symptoms or 
spreading infection or the patient is signifi-
cantly immunocompromised.5 

Physicians are often asked about periop-
erative prophylaxis for dental procedures in 
orthopaedic and cardiac patients. Notably, a 
history of joint replacement is not an indica-
tion for antibiotic prophylaxis. Infections of 
orthopaedic implants are uncommon and 
are largely not caused by mouth flora. Most 

bacteremia of oral origin 
occurs with activities of 
daily living, including 
brushing, flossing, and 
chewing. There is also no 
evidence that antibiotics 
before dental procedures 
prevent prosthetic joint 
infections, so spare these 

patients the risk of adverse effects in the 
absence of benefit.6,7

Antibiotic prophylaxis is not needed for 
people with nonvalvular cardiac devices, 
such as pacemakers, implantable defibril-
lators, shunts, repaired septal defects, and 
stents.8,9 Indications where antibiotic pro-
phylaxis is still recommended include only 
prosthetic heart valves, a history of infec-
tious endocarditis, cardiac transplant with 
valvular regurgitation, unrepaired cyanotic 
congenital heart disease, and repaired con-
genital heart disease with residual shunting 
or regurgitation. 

In the rare cases where perioperative 
prophylaxis is indicated, only one preop-
erative dose is required. The frequently 
observed practice of prescribing for a full 

week carries no additional benefit but con-
fers a much higher risk of selecting for anti-
biotic resistance or developing Clostridioides 
difficile infection.

Delayed access to dental surgery con-
tributes to overprescribing. Access to dental 
care can be a significant challenge in remote 
regions, and a lack of universal dental care 
means it can be an issue anywhere in BC.10 
Recently, the federal government funded 
the Canadian Dental Care Plan. Dental 
practitioners accepting the plan are read-
ily searchable, and physicians can facili-
tate early referral for urgent care with this 
tool: www.sunlife.ca/sl/cdcp/en/member/
provider-search. 

Physicians in BC have significantly 
reduced unnecessary prescribing for many 
indications. We hope that awareness of 
the challenges in dental prescribing will 

Choosing Wisely Canada:
• Don’t prescribe antibiotics for 

irreversible pulpitis (toothache).
• Don’t prescribe antibiotics for 

acute dental abscess without 
signs of systemic infection.

• Don’t give prophylactic 
antibiotics prior to dental 
procedures to patients with total 
joint replacement.

• Don’t give prophylactic 
antibiotics to patients with 
nonvalvular cardiac or other 
indwelling devices.

Bugs and Drugs:
• Limit preoperative antibiotics to 

a single dose.

BOX. Key ways to safely reduce antibiotic 
prescribing for oral health indications.

There is no evidence 
that antibiotics before 

dental procedures 
prevent prosthetic 

joint infections.
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performingequity.com or 
phone 604-620-3728.
Doing well  
by doing good.
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return 
options

up 
to
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develop real estate 
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contribute to a lower risk of antibiotic resis-
tance and antibiotic-related complications 
for patients with dental conditions. n
—David M. Patrick, MD, FRCPC, MHSc
Professor, School of Population and Public 
Health, UBC
Medical Epidemiology Lead for 
Antimicrobial Resistance, BCCDC

—Kate O’Connor, RN
Nurse Educator, Community Antimicrobial 
Stewardship, BCCDC

—Edith Blondel-Hill, MD, FRCPC
Medical Microbiologist/Infectious Disease 
Specialist, Interior Health

—Lynsey Hamilton, MSc
Knowledge Translation and Exchange 
Specialist, BCCDC

—Fawziah Lalji, PhD
Professor, Faculty of Pharmaceutical 
Sciences, UBC

—Hannah Lishman, PhD
Senior Scientist, Community Antimicrobial 
Stewardship, BCCDC

—Clifford Pau, DMD, MSc
Clinical Associate Professor, Faculty of 
Dentistry, UBC

—Nick Smith, MPH
Project Manager, Community 
Antimicrobial Stewardship, BCCDC
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CALL FOR ARTICLES: 

BC Stories

Have you heard the story about the cardiologist 
who came across a cougar while fly-fishing in 
Bella Coola? Or the pediatrician who drove from 

White Rock to Whitehorse to meet the brother she had 
been separated from at birth? No? Well, neither have 
we—but we want to. We have introduced a new type of 
article and we need your stories. 

BC Stories is where you can share a personal story 
unrelated to practising medicine. It can be funny, 
topical, sad, perplexing, or just plain interesting; it 
can relate to the arts, humanities, BC travel, sports, or 
anything else you’re passionate about. Stories should 
be written in a casual, informal tone, take place in 
British Columbia, and be 1000–2000 words in length. 
Include high-resolution photos or  
other images when possible.

bcmj.org/submit-content

Questions?  
Email journal@doctorsofbc.ca
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Dr Frances Mary 
Forrest-Richards 
1924–2025

It is with deep sadness that we announce the 
death of Dr Frances Mary Forrest-Richards, 
age 101, in Victoria, BC, on 14 January 
2025.

Frances defied convention with her 
intelligence, hard work, and determination 
to become a medical doctor at a time when 
few women did so. Specializing in psychia-
try, she dedicated her professional life to 
supporting veterans, students, and private 
patients over a long career and actively men-
tored junior doctors, particularly encourag-
ing young women to take up the profession.

Frances was a beloved mother to 
Megan (Tassos), John (Mary Lou), and 
Elizabeth (Trevor); devoted grandmoth-
er to Clara (Alistair), Katherine (Rishi), 
Alexis, Kate (Kevin), and Graham; and 

Obituaries  We welcome original tributes of less than 
700 words; we may edit them for clarity and length. Obituaries may 
be emailed to journal@doctorsofbc.ca. Include birth and death dates, 
full name and name deceased was best known by, key hospital and 
professional affiliations, relevant biographical data, and a high-resolution 
head-and-shoulders photo.

delighted great-grandmother to Hector, 
Niovi, Sophia, and Emile. Her husband and 
lifelong partner Dr A. Gerald Richards (17 
December 1921–13 October 2013) shared 
her love of adventure, music, art, and lit-
erature, as well as having a profession in 
common.

Frances’s wit, ready retort, and curiosity 
with everyone she encountered made her 
an engaging companion. She left a lasting 
impression on all around her.

Frances will be sorely missed, but those 
who knew her will be grateful for having 
been touched by her energy, enthusiasm, 
generosity, and joie de vivre, which endured 
until her last days.
—Megan Richards
Brussels, Belgium

Do you have a patient who needs 
to travel for vital medical care?

Hope Air provides free travel support through 

flights, accommodations, meals and rides to 

Canadians in financial need who must travel far 

from home to access lifesaving medical care.

Learn more at hopeair.ca
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EMPLOYMENT

RICHMOND—AESTHETIC/COSMETIC 
PRACTITIONER (DERMATOLOGIST, FPS, 
NPS)
Our clinic in Richmond has provided 
trusted medical care since 1999 and is now 
expanding to include aesthetic and cosmet-
ic treatments. We’re seeking an aesthetic/
cosmetic practitioner to join our team and 
offer nonsurgical treatments like Botox, fill-
ers, and laser services. This role is ideal for 
dermatologists, family physicians, and nurse 
practitioners who would like to expand 
their practice. Our state-of-the-art facility 
and supportive environment are ideal for 
professionals looking to grow their prac-
tice. Opportunities to replace the retiring 
medical director also exist. To apply, email 
your CV and other relevant documents to 
singhal.stevestonmed@gmail.com. Join us!

VANCOUVER—FAMILY PHYSICIANS—
EXCITING OPPORTUNITY!
Join our established practice and take over 
patients from a retiring physician. Enjoy 
working in a modern facility with a large 
patient base, a user-friendly EMR, online 
booking, and a smooth workflow for good 
care. Earn $600K+ with an 80% split. We 
support supervision, immigration, reloca-
tion, and health benefits. IMGs welcome! 
Email mmcmanager@outlook.com.

VERNON—FP LOCUM, APRIL TO JUNE 
2025
Busy, mature family practice in the sunny 
Okanagan. No ER, obstetrics, LTC, or hos-
pital responsibilities. Office based presently, 
1/3 in-office visits to 2/3 telehealth visits. 

Option to do all office or all telehealth vis-
its. Phone Craig at 250 503-8715, or email 
craig@ccjackon.ca.

VICTORIA—ADDICTION PSYCHIATRIST 
OPPORTUNITY, PT
The Department of Psychiatry in Victo-
ria is hiring a part-time psychiatrist with 
training in addiction medicine (certifica-
tion preferred). The role involves providing 
psychiatric services for concurrent disor-
der patients at the addictions treatment 
clinic as well as treating patients across a 
broad range of diagnoses and supporting 
some of the outreach teams. Participation 
in strategic planning, teaching, and on-call 
duties is expected. Research opportunities 
are encouraged. Office space and adminis-
trative support provided. For more infor-
mation, please visit https://medicalstaff.
islandhealth.ca/careers or email medstaff 
recruitment@islandhealth.ca.

MEDICAL OFFICE SPACE

CHILLIWACK—OFFICE SPACE 
AVAILABLE IN 2026
Subdividable approx. 2000 sq. ft. office 
space in new development coming avail-
able in Chilliwack in summer/fall 2026. 
MLS # C8063068. For more details, vis-
it www.realtor.ca/real-estate/27438051/ 
201-8460-young-road-chilliwack.

RICHMOND—MULTIPLE PRACTITIONERS
For lease: beautiful 1757 sq. ft. office with 
outstanding views, located across the street 
from Richmond Hospital. Appropriate 
for several practitioners. Please contact Dr 
Martin Kim at martin.kim@mail.mcgill.ca 
or 778 898-4867.

MISCELLANEOUS 

RICHMOND—IPL AVAILABLE—
PALOMAR STARLUX 300
For sale: Palomar StarLux 300 IPL. Reli-
able and USA-made! Valued at C$13 995.00 
(price open to negotiation). The Palomar 
StarLux 300 is a top-tier 2005 system, gently 
used for hair reduction and photo-facials. 
Includes fully functional yellow and green 
handpieces, with the red handpiece requiring 
minor servicing. Includes protective eye-
wear, pelican box, methanol/chiller fluid, 
and cooling rollers. Green handpiece: 3320 
shots; yellow handpiece: 2683 shots; StarLux 
system: 10 911 shots. Enhance your practice 
with this quality device! Ideal for estheti-
cians, medical spas, and aesthetic clinics. For 
details or to view, contact Dr M. Singhal at 
singhal.stevestonmed@gmail.com. 

VIRTUAL—ARE YOU WHERE YOU WANT TO BE?  
PROFESSIONAL COACHING FOR PHYSICIANS  
CAN PROVIDE POWERFUL INSIGHT
Leadership and life coaching for physi-
cians looking to find their optimal space 
of growth and performance despite the 
challenges of occupational burnout and 
work–life balance asymmetry. Group or 
individual sessions with a fellow BC phy-
sician and certified professional coach avail-
able. See www.carrywatercoaching.com for 
more information.

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 (payment required online): bcmj.org/classified-advertising.

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).
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ABSTRACT: When posing for a portrait, most 

people offer the left cheek. Doctors, howev-

er, show no such asymmetric bias. Why? The 

answer appears to lie in the silent social signals 

communicated by the two sides of the face. 

Because the left hemiface is contralaterally 

controlled by the emotion-dominant right 

hemisphere, it is anatomically more expressive 

than the right hemiface. Research confirms that 

left-cheek portraits convey greater emotion 

and that people intuitively offer the left cheek 

when asked to express emotion. In contrast, 

people offer the right cheek when asked to 

conceal emotion, with right-cheek portraits 

judged to be more scientific. Doctors’ absence 

of portrait-posing bias thus appears consistent 

with the important roles of both emotional 

empathy (left-cheek poses) and scientific ratio-

nality (right-cheek poses) in medical practice. 

W hen posing for a portrait, most 
people adopt a Mona Lisa 
pose, offering their left cheek 

[Figure 1]. From Renaissance paintings1 
to high-school photos2 to selfies uploaded 

Turning the other cheek: 
Portraits of doctors and scientists 
don’t show a left-cheek bias
Doctors’ absence of portrait-posing bias appears consistent with the 
important roles of emotional empathy (left-cheek poses) and scientific 
rationality (right-cheek poses) in medical practice.

Annukka K. Lindell, PhD

Dr Lindell is a senior lecturer in the 

Department of Psychology, Counselling 

and Therapy at La Trobe University in 

Melbourne, Australia.

Corresponding author: Dr Annukka K. 

Lindell, a.lindell@latrobe.edu.au.

This article has been peer reviewed.

to social media,3 left-cheek bias is evident 
across time periods, irrespective of medium. 
However, unlike most of the population, 
portraits of doctors and scientists don’t 
show a left-cheek bias.4,5 Given that the 
two sides of the face typically appear quite 
symmetrical and are equally likely to suf-
fer blemishes or disfigurement, why would 
most people favor the left cheek, yet doctors 
appear unbiased? The answer may lie in the 
silent social signals communicated by the 
two sides of the face.

Left-cheek bias for portraits
Fifty years ago, McManus and Humphrey1 
first noted a left-cheek bias in portraits. 
Their examination of 1474 single-subject 
paintings, dating from the 16th to the 20th 
centuries, found that sitters were more likely 
to be depicted in left-cheek (68% female, 
56% male) than right-cheek (32% female, 
44% male) poses. The finding was sufficient-
ly novel to warrant publication in Nature 
and has since been repeatedly replicated 
in other collections of painted6 and pho-
tographic portraits,2 including selfies7 and 
photos uploaded to Instagram.8

McManus and Humphrey1 offered 
numerous speculations to account for the 
asymmetric portrait-posing preference. 
Perhaps it reflects a mechanical bias? As 
most of the population is right-handed, 
right-handed artists may favor left-cheek 
poses because left profiles are easier to com-
pose (smooth abductive arm movements 

facilitate drawing a left-cheek profile in a 
single arc6). The artistic setup may also favor 
left-cheek poses, as right-handed artists 
hold their palette using the left arm and 
typically view the sitter over their palette 
rather than over their moving painting arm. 
Though intuitively appealing, subsequent 
research has ruled out such mechanical 
accounts, finding that the left-cheek bias 
persists across both left- and right-handed 
artists,6 is evident in photographic portraits,2 
and is reversed in artists’ self-portraits.9

Alternately, the left-cheek bias could 
reflect a perceptual phenomenon: perhaps 

FIGURE 1. Portrait of Lisa del Giocondo by 
Leonardo da Vinci (1503–1506; Louvre Museum; 
public domain).
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viewers prefer portraits showing models in 
left-cheek poses. Such a perceptual pref-
erence would be consistent with human 
cortical anatomy. The right hemisphere 
plays the dominant role in face processing, 
with the fusiform face area right-lateralized 
in most right-handers.10 When sitters are 
depicted in left-cheek poses, the majority 
of their facial features appear on the left 
side of the image, which projects immedi-
ately to the right hemisphere, enhancing 
face-processing efficiency. Again, howev-
er, research has ruled out this account, as 
it cannot explain why the left-cheek bias 
is reversed in artists’ self-portraits6,9 or is 
stronger for females than males.1 Instead, it 
seems there is something very special about 
the left cheek itself. 

Emotion and the left-cheek bias
Having ruled out mechanical and percep-
tual accounts, Nicholls and colleagues6 
offered a novel suggestion to explain why 
people favor their left cheek in portraits: 
emotion. As the lower two-thirds of the left 
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hemiface is contralaterally controlled by the 
emotion-dominant right hemisphere,11 the 
left cheek is anatomically more expressive 
than the right12 and moves more than the 
right cheek when we express emotion, irre-
spective of valence.13 Thus, whether smiling 
or sneering, the left side of the face is physi-
ologically more expressive than the right.

Though few people are consciously 
aware that the left side of the face expresses 
stronger emotion, we appear to intuitively 
understand this anatomic asymmetry. When 
Nicholls and colleagues6 asked people to 
pose for a photo as a loving family mem-
ber expressing as much emotion as pos-
sible, they offered the left cheek. Yet when 
asked to pose for a photo as a member of 
the Royal Society (the British fellowship of 
scientists and scientific academy), conceal-
ing as much emotion as possible so as not 
to appear smug or arrogant, people instead 
offered the right cheek. The fact that we 
offer the left cheek to express and the right 
cheek to conceal emotion implies an intui-
tive understanding that the left cheek is 

With MEDOC® you can enjoy an unlimited number of trips1 during 
the policy year, including coverage for COVID-19 related medical 
costs during your trip for up to $10 million.

Contact Johnson today.
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Canada (“RSA”) and administered by JI. Valid provincial or territorial health plan coverage required. Travel 
Assistance provided by Global Excel Management Inc. JI and RSA share common ownership. 1Maximum 
duration of 17 or 35 consecutive days applies to each trip outside of Canada, depending on your plan selection.

1.855.473.8029
Or visit Johnson.ca/MEDOC

more emotionally expressive than the right.
Given that the left hemiface is ana-

tomically more expressive,12,13 left-cheek 
poses communicate stronger emotion than 
right-cheek poses. Research confirms that 
people perceive left-cheek portraits as more 
emotive and rate models in left-cheek 
poses as more emotionally expressive than 
identical models in right-cheek poses.14,15 
Critically, this bias persists even when the 
portraits have been mirror-reversed, making 
a left-cheek pose look like a right-cheek 
pose and vice versa; the left cheek’s greater 
physiognomic expressivity is evident despite 
perceptual manipulations.14,15 Thus, the rela-
tionship is bidirectional: people offer the 
left cheek to express emotion, and viewers 
perceive left-cheek poses as more emotion-
ally expressive (see Lindell16 for a review).

Nicholls and colleagues6 consequent-
ly propose that emotion underlies the 
left-cheek bias for portraits. As social 
mores allow female expression of emotion 
but discourage similar male expression,17 
males are less inclined to express emotion.18  
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An emotion-based account thus explains 
why the left-cheek bias is stronger for 
females than males. Consistently, research 
shows that people who rate themselves as 
more emotionally expressive are more likely 
to pose offering the left cheek.14 An emo-
tional account also explains the reversed bias 
seen in self-portraits:9 prior to the advent of 
photography, artists offering their left cheek 
to a mirror would see it reflected back as 
a right-cheek pose, explaining why artists 
show a left-cheek bias for portraits of oth-
ers but a right-cheek bias for self-portraits.6 
The left-cheek bias seen across media, from 
Renaissance paintings1 to selfies uploaded 
to social media,3 is thus argued to stem from 
an underlying motivation to communicate 
emotion.

Doctors and scientists buck  
the trend
Scientists and doctors fail to follow the 
left-cheek bias for portraiture. Nicholls 
and colleagues first noted that the Royal 
Society’s collection of portraits of scien-
tists (featuring luminaries including Brahe, 
Einstein, and Newton) shows no cheek bias, 
arguably conforming to the “popular con-
ception of scientists as unemotional logi-
cal rationalists.”6 Subsequent research has 
shown that people in right-cheek portraits 
do appear more scientific;5 indeed, identical 
models are seen to look more like chemistry 
students when offering the right cheek and 
more like English students when offering 
the left cheek, even when mirror-reversed.19 
Academics’ web page portraits conform to 
these stereotypic expectations, with math-
ematicians, chemists, and engineers show-
ing a right-cheek bias, whereas English 
academics offer the left cheek.20 Thus, the 
cheek shown influences perceived academic 
specialization, with right-cheek portraits 
appearing more scientific.

How, then, do doctors pose? Do they 
favor the left cheek, enhancing emotional 
expressivity, or strengthen their scientific 
standing by offering the right [Figures 2 
and 3]? Just like the scientists in the Royal 
Society,6 portraits of doctors show no cheek 
bias. Churches and colleagues4 examined 

FIGURE 2. Neurosurgeon Wilder Penfield. LEFT: Portrait of Wilder Penfield, director of the Montreal 
Neurological Institute, 1934–1960. Date: 1934CA; type: NEG B/W (McGill University Archives; public 
domain). RIGHT: Portrait of neurosurgeon Wilder Penfield in 1958 (United States National Library of 
Medicine; public domain).

FIGURE 3. Physician Hippocrates of Kos (460–377 BC). LEFT: Portrait of Hippocrates from Hippocratis 
Aphorismi, König, Strasbourg, 1756. RIGHT: Engraving of a bust of Hippocrates by Paulus Pontius 
after P.P. Rubens ex marmore antique, 1638. Copyrighted work available under Creative Commons 
Attribution 4.0 International licence (CC-BY-4.0) http://creativecommons.org/licenses/by/4.0/. Wellcome 
Library, London. Wellcome Images; images@wellcome.ac.uk; http://wellcomeimages.org; HIPPOCRATES 
{460?-377 B.C.}. 
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5914 web page portraits of “physicians and 
surgeons” available via the “Find a doctor” 
links on two large US health websites, with 
the portraits presumably chosen to present 
a strong first impression that helps patients 
select a doctor. While there is a common 
conception that surgeons are less emotive 
than physicians,21 portrait-posing biases 
for the two groups were no different, with 
neither surgeons (N = 1288) nor physicians 
(N = 3392) showing a cheek bias. Thus, doc-
tors are distinguished by their lack of posing 
bias, unlike the vast majority of portrait 
collections.16 The absence of bias appears 
consistent with the important roles of both 
emotional empathy and scientific rationality 
in medical practice.

Conclusions
When posing for a portrait, the pose you 
adopt communicates more than your best 
side. Because the left side of the face is 
anatomically more expressive,12 left-cheek 
portraits convey more emotion,14,15 
while right-cheek portraits appear more 

scientific.5 Although the majority of por-
traits show a left-cheek bias,16 doctors buck 
the trend, showing no bias.4 Depending on 
the impression you wish to convey, it may 
be time to turn the other cheek. 
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