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Objectives

• The age of uncertainty
• E-cigarettes:  benefit vs risk
• Depression and anxiety disorders in teens and 

young adults:  what’s happening & why
• Sports injuries:  impact and longer term risk 

across different ages
• Overdiagnosis of cancer:  how we got here 

and what we need to do about it
• Disclosure: no conflicts
• Twitter:  @NightshiftMD



Uncertainly

• Although physicians are rationally aware when 
uncertainty exists, the culture of medicine evinces a 
deep-rooted unwillingness to acknowledge and 
embrace it.

• The reality is that doctors must make decisions on the 
basis of imperfect data and limited knowledge, which 
leads to diagnostic uncertainty, coupled with the 
uncertainty that arises from unpredictable patient 
responses to treatment and from health care 
outcomes that are far from binary

• Diagnostic, therapeutic, scientific



I just happened to be passing this 
store





DashVapes

• One of the ten best vape shops in the 
GTA

• Starter kits:  
– single E-Hookah flavored sticks ($4-5)

– Bundles (vape pen, charger, several vials 
of flavor, nicotine):  $50-200

• $235 million per year in Canada

• Shai Bekman is the manager

• I decided to give it a try
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Vaping’s biggest clients

• Debbie Walker is the proprietor of 
Canada E-Juice

• One of the most successful Vape stores 
in Canada

• 20,000 regular clients and counting

• Like many proprietors, Debbie is a long 
time smoker who used vaping to quit



Rationale for Vaping

• Smoking kills 40,000 Canadians/year
– Heart disease, COPD, lung cancer, 

others

• $17 billion per year in health care 
costs; $3071 per smoker

• It’s the tobacco byproducts – not 
nicotine - that cause lung and heart 
problems

• Smoking rates are down to 17.5%, 
but 62% of Nunavut residents 
smoke



A heart surgeon was convinced
• Dr. Gopal Bhatnagar despairs of 

fixing hearts damaged by smoking

• Head of Cardiovascular Surgery at 
Trillium Health Centre since 2000

• He was so impressed about the 
potential benefits of vaping 
nicotine that he bought a share of a 
vaping company 



Public Health England

• Encouraging smokers who can’t or don’t want 
to quit to vape could help reduce smoke-
related diseases and death

• No evidence that vaping undermines long-
term decline in tobacco smoking and may 
increase it

• Vaping can help smokers quit tobacco

• Vaping is 95% safer than smoking tobacco



Laws & Regulations in Canada

• Provincial legislation treats vaping as if the harm 
risk is similar to tobacco

• Many provinces impede access to information 
about vaping and product demos on how to do it

• No access under age 18 – even if addicted to 
tobacco

• Proposed federal law BS-5 similar + would make 
it an offense to state vaping less harmful than 
smoking



What’s the thinking in Canada?

• Focused on vaping as a 
gateway to smoking

• Worried about nicotine and 
flavour toxicity in children

• Belief that liberalizing vaping is 
tantamount to “renormalizing” 
smoking

• Evidence of cognitive bias on 
both sides of the debate



E-cigarettes & Teens – U.S.



E-cigarettes & teens – U.S. 



A polarizing debate with two 
distinct camps

• E-cigarettes are the best hope for heavy 
smokers to quit tobacco

• Unfettered access to e-cigarettes will turn a 
new generation of teens and young adults 
who aren’t smokers into heavy smokers 



What is the federal government 
likely to do?

• Former federal Health Minister 

Dr. Jane Philpott:
• "We know that there is some 

evidence to suggest that the use of 
vaping products can be used as a 
harm-reduction tool for people who 
are current smokers.”

• "But at same time, they have [been] 
shown to be an enticement for young 
people to take up smoking and 
become addicted to nicotine."



Proposed B S-5

• A ban on the sale and promotion of all vaping products to 
those under age 18.

• Prohibiting the promotion of candy flavours that appeal to 
youth.

• Creating regulatory authority to display health warnings on 
vaping devices.

• A ban on health claims

• Critics say it’s the same messaging as with tobacco



Concussion



The rest of us

• 200,000 concussions per year in 
Canada

• 15% post-concussive syndrome 
(PCS)

• 30,000 new cases PCS per year



David Bourque

• Former clarinetist TSO
• Skidded on motorcycle; airborne 

15 meters and landed in a ditch
• Couldn’t concentrate. Played 

wrong notes
• Recovered.  Then, hit top of head 

on low-hanging window frame
• Persistent memory & sleep 

problems
• Retired from TSO



Laurie Carmichael

• 43 year old senior advisor to 
Ontario government

• Tripped on uneven sidewalk.  
Felt nauseated and fuzzy-
headed. No medical attention

• Saw FD a few days later. Dx: 
concussion

• H/A, photo- phono-phobia.  Had 
to give up running

• Back to work after a few days 
rest. Slowly getting better but 
still gets headaches



A new wrinkle

• 100 girls vs 100 boys ages 11-17 
following first concussion

• Median duration of symptoms:

– Boys:  11 days.  Girls:  28 days 

– > 3 weeks: 25% boys & 60% girls

• Why? 

– More girls have pre-existing h/a 
& anxiety

– MDs under-diagnosed 
concussion in girls



What we don’t know about PCS: 
defining the condition

• Susceptibility.  Why women > men? Is there a 
genetic link? If so, how is the link defined?

• Does the type of hit or location of brain injury 
matter?

• How many concussions?  20% with PCS had 
just one.  Role of “sub-concussive” injuries

• Brain injury:  structural, biochemical or both?



Biomarkers

• CSF fluid. Impractical 
to access. 

• Serum, urine, saliva

• ELISA can only detect 
large proteins

• Erenna & Simoa can 
detect small molecules



Blood test

• Increased plasma tau in concussed hockey 
players

• 1176 residue N-terminal fragment of α-
spectrin (SNTF) predictive in sports-related 
concussion

• NSE, UCHL1, S100B & GFAP also promising

• Long-term goals:  
– ID cohort of patients with incomplete recovery

– ID patients with poor prognosis



Current treatment advice

• Rest:  How long? How 
stringent?

• Exercise:  When to start? How 
fast to ramp up?

• Medication:  none

• Neurorehabilitation:  
effectiveness unknown

• Concussion clinics:  
effectiveness unknown



Advice for now

• Assume that symptoms long term and that 
treatment is uncertain

• No way to identify those at greatest risk

– Assume everyone at risk

• Prevention is key. Repeat concussions are bad

• Consider specific exclusions

• The best news?  Only 15% at risk of PCS



Age of Anxiety
Manifestations

• Phobias

• OCD

• Insomnia

• Cyberchondria

• Fidget toys

• The five year old who fears his 
mother will died every time she 
drops him off at kindergarte

• Fear of missing out - FOMO



Anxiety and young people

• Life prevalence:  25% 13-18 year olds have mild to 
moderate anxiety
– 28% of Canadians age 20-29

• 5.9% have severe anxiety
• Girls > boys
• Median age:  11 years
• Higher rates of BPD
• Higher rates of social anxiety and computer phobia
• 3 million American kids ages 13-17 at least 1 episode 

depression
• Rising rates of cutting & other self-harm
• Numbers on the rise since 2012



Age of Anxiety
Factors

• Precarious employment

• Intense competition

• Climate change & extreme 
weather

• 9/11 & mass shootings

• Social media

• Fake news

• Trump



Age of Anxiety
Implications

• Economic cost:  $50 billion per year

• 30% of short – and long-term disability claims

• Among top three drivers of claims by more 
than 80% of Canadian employers.

• If we reduce the number of people with a new 
mental illness by 10% per year, in 10 years we 
would save the economy at least $4 billion a 
year



Is it just my imagination?

• U.S.: Average annual ACL surgery rate 
climbed 22% to 75/100,000/year

• Teen girls:  up 59% 269/100,000/year

• Teen boys:  up 44% 212/100,000/year

• Factors:
– > participation & earlier age

– Lifted legal restrictions on girls

– MRIs find > more ACL tears

– Shoes, indoor surfaces

– Single sport kids



Things to consider

• Necessary surgery? 5-year outcome 
Conservative 0000Rx identical

• Cadaveric ligament grafts are more likely to 
tear than living grafts taken from the other 
knee

• 29 teens age 12-16 with ACL repair. Mean 14 
year follow up. 
– 67%  had OA in the repaired knee at age 26-30 

c/w 14% in the other knee
– Why?  1.  No position sense in graft. 2. 

Repaired lig at steeper angle c/w normal
– Tracks with long-term OA risk in adult ACL 

repairs

• 65% patients believe ACLR prevents OA!



Preventing OA

• Ask if feasible to avoid ACLR

• Avoid cadaveric grafts

• Rehabilitation is the key. Program 
must focus on ROM, balance and 
position sense

• Insurance industry must be aware of 
long term risk when making coverage 
decisions



‘Overdiagnosed’
• Result:

– More workers 
diagnosed with 
cholesterol, HTN, 
osteoporosis, DM2 etc

– More workers on meds

– More $ for group 
health plans



What motivated Gilbert Welch to 
write the book?

• He followed the guidelines & treated a 90+ year old 

patient aggressively for DM2

• The patient started having episodes of 

hypoglycemia

• Blacked out while driving and crashed his car into a 

tree

• Fractured at least one vertebra in his neck

– Fortunately, his spinal cord was not injured!



Why does overdiagnosis happen?
• Obviously, it’s good for Pharma.  

– They don’t promote overdiagnosis overtly

– They d0 fund studies by researchers who believe 
in moving up the diagnostic goalposts

• Cultural risk of looking like you’re not keeping 
up with ‘progress’

• Actual risk of being sued when a patient has a 
stroke or heart attack that MD didn’t try to 
prevent



Doctor hang ups

• Risk averse
• Defensive & ultra-sensitive to criticism & 

threats
• Think we’re supposed to know everything



The Ten Minute Appointment

• Results from productivity 
pressure

• Across all MD payment models: 
doing what you get paid to do 
instead of what’s right to do

• Talking takes up too much time
• Who needs a history when a scan 

will do?



Incidentalomas

• Tumor found by coincidence 
without clinical symptoms or 
suspicion

• 7% of people > 60 years have at 
least one benign growth

• 37% who get whole-body CT 
scans for health 
screening/executive physicals 
have abnormal findings that may 
need further evaluation

• FDA:  30-50% of imaging studies 
believed to be unnecessary



Most common incidentalomas
• Pituitary adenomas. 10% prevalence; significant in 1 in 1000

• Thyroid  nodules:  2-6% prevalence; 2-5% of these are malignant

• Pulmonary nodule:  8-51% on CT; 1.1-12% malignant depending on 
population at risk

• Hepatic nodules:  15% on CT; roughly 10% hyper/hypovascular
lesions malignant

• Pancreatic cysts:  2% CT/MRI; 5% malignant if <3cm, 15% 
malignant if >3 cm

• Adrenal lesions:  3-4% CT/MRI; 1.2% malignant – all >5cm

• Renal lesions: up to 1/3 older adults; 5-10% malignant if non-
enhancing & > 3 cm

• Ovarian:  3.3-18% prevalence; small probably benign – larger & 
complex cysts too complicated to summarize here



Economic burden

• Cohort of Medicare patients who underwent 
1426 imaging studies

• 567 (39.8%) had at least 1 incidentaloma

• Further work-up benefited 6 patients (1.1%)

• Added cost:  <$100 (U.S.) per incidentaloma. 
Likely underestimate

• Does not include emotional burden



Radiation exposure

• One abdominal CT contains 10 millisieverts (mSv) of 
radiation (slightly lower than Hiroshima & Nagasaki 
survivors)
– 200 chest X-rays

– 1,500 dental X-rays

• NCI:  the additional risk of developing a fatal cancer 
from a CT scan is 1 in 2,000
– Lifetime risk of dying of cancer is 1 in 5

• NCI & Columbia University:  up to 2% of future cancers might 
be caused by CT scans – 29,000/year in the U.S.



Evidence-
based 
Guidelines



Reducing incidentalomas

• Decision support system at Massachusetts General 
Hospital reduced inappropriate imaging tests from 6 
percent in 2006 to 1.5 percent in 2014

• Statewide pgm in Minnesota cut growth rate in CTs to 
1% per year from 7% per year

• Vanderbilt: used to do CTs on all children in MVCs.  
They reduced CTs by half by only doing CTs if liver 
enzymes elevated

• Medicare:  forces MDs to use ACR guidelines for 
ordering imagine

• Choosing Wisely & Imaging Gently campaigns



What should you do?
• Take advantage of Choosing Wisely & 

other learned guidelines
• Anticipate and exclude specific 

cancers that may develop from 
incidentalomas:
– Colonic polyps
– Breast cysts, lumps, nodules & 

fibroadenomas
– Thyroid nodules

• Postpone offer of coverage until 
lesion removed or biopsied

• Pulmonary nodules:  solid American 
College of Chest Physician guidelines



Computers threaten these jobs

• Factory workers
• Retail & checkout clerks
• Waiters
• Airline ticket & customer 

agents



Paging Dr. Watson

• Deep learning is pushing the 
accuracy of machine-read DI to 95%

• AI will be used initially to scan prior 
CTs to ID patients to search for 
cancer & other diseases 
– Genomic testing to ID patients at risk

• Primary clinical interpretation will 
require regulatory approval

• In 5 years, expect 50% drop in # 
radiologists needed



10 professions under threat from 
Big Data*

• Healthcare
• Insurance
• Architects
• Journalists
• Financial industry
• Teachers
• HR
• Marketing & Advertising
• Lawyers & Paralegals
• Law Enforcement

*Bernard Marr: Forbes, April 25, 2016



Jobs with 99% chance of being eliminated



There’s more

Each of us is replaceable.  The trick is to see it coming and adapt.


