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The future Is hard to predict

‘There iIs not the slightest indication that
nuclear energy will ever be obtainable’

‘I think there is a world market for maybe five
computers’

'640k of memory should be enough for
anybody’
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The future Is hard to predict

‘There iIs not the slightest indication that
nuclear energy will ever be obtainable’
= Albert Einstein (1932)

‘I think there is a world market for maybe five
computers’
= Thomas Watson, Chairman of I1BM (1943)

'640k of memory should be enough for
anybody’
= Bill Gates (1981)
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Future trends

Working with doctors Working for patients




Some potential influencers

Population Technology
= Age = Genomics
= Geolocation = Nanotechnology
= Social isolation = Artificial intelligence
= Changing workforce = Robotics

= Online medicine

= Impact on learning

Disease patterns

e Long-term conditions
o Complexity

e Multi-morbidity
 Emerging disease
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Ageing population

An ageing population will put increasing
pressure on NHS care over the next 20 years

#000.000 S Projections for people with dementia,
o 1.800.000 = 90-94 by age band, UK
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Sodrce: Dementia UK Update , Alzheimers Soc[éty, 2014

People with long term conditions already account for

about 70% of total UK health & social care spend.
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Data speaks for itself
Patients with long term conditions increasing – proportion of appointment time increasing – future is undeliverable without some other change


With a changing age structured weighted towards older age, the prevalence of poor mental health (e.g. dementia) will rise. This is expected to coincide with an increase in co-morbidities and long term conditions, increasing the complexity of care. 



Our lifestyles are offsetting the gains
made in public and personal health care

These lifestyle factors are having a
very significant impact on the
incidence of disease

Obesity is projected to rise- though

smoking shows trends can be shifted

\ Estimated impact of the increasing
Wiy, 2 | D trend in obesity by 2023
ZAT (% change)
* There are already more obese than
normal weight adult males, by 2050 .
60% of men and 50% of women are
forecast to be obese I
* Similar trends can be seen with “ﬂ"“ otk Hlm ETE':.
drinking; however, smoking is set to
decline, albeit with a hardcore of Source: Chopsing Hesith: Making Healthy Chaloes Easier, D,

remaining smokers 200
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Changing societal values – obesity – disease or lifestyle?


Mental health and wellbeing

World Health Organisation

= Health: a*
state of complete physical, mental and

social wellbein i
. , NO
infirmity’. g, not just the absence of disease or
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More than eight in 10 doctors experience

mental health issues during career A new fronti
rontier for integra
o ted care
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By David Millett on the 16 July 2015

K doctors have experienced mental health

More than eight ouf of 10 U
issues during their career, with the vast majority reporting heavy
workload and long working hours as Key contributing factors.
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The workforce Is becoming more specialised

1972 1987 1988 2010
Endocrinology, -¢ Critical care-¢ #-Geriatric medicine ¢- Advanced
1941 diabetes, and medicine heart failure
Allergy metabolism and transplant
(moved to ABAI in 1971) 1992 cardiology
Hematology- ¢-Clinical cardiac
electrophysiology 2006
Cardiovascular disease Infectious disease-# 1993 ll—Translplant
¢-Sports medicine hepatology
Nephrology-#
1994 2007
Gastroenterology Rheumatology-# ¢- Adolescent ¢-Sleep medicine
medicine
2008
1973 1999 Hospice and
Tuberculosis Medical oncology Interventional| | palliative
(pulmonary disease after 1946-1948) { F:ardiology medicine
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Decade

Source: Specialization, subspecialization and subsubspecialization in Internal Medicine. NEJM, 2011

Past 80 years has seen increasing specialisation of care — illustrated by the American timeline of
specialisation for Internal Medicine. A similar trend within the UK, with trainees also encouraged
to specialise at an earlier point in their training.

Will this continue?
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But increasing calls for generalists

140

120

100 (—

= Number of specialties
O Number of subspedcialties

The UK has one of the highest specialised workforces.

However, recent reviews have called for a reduction in the number of specialties and a move
towards broad areas of work structured around the needs of patients with multiple co-
morbidities.
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Future science — the 4t revolution

INDUSTRIAL: 1784 —
Cartwright’s
mechanical loom

ELECTRICAL: 1870 1dt
assembly line

IT: 1979 Imperial

Industry 2.0

Evolution of the Revolution
BEZEE e

Industry 1.0

Industry 3.0 Industry 4.0

Co”ege Mainframe 15T Mechanical | 15T Production 1= Digital Factory
Loom Line Programmable
Logic
. Controller
STEAM! 2017 Science,
Technology,
Engineering, Arts,
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Future science — the 4t revolution

Gene editing could revolutionalise cancer treatment
and organ transplantation

Research is ongoing on human-pig chimeric
embryos for growing human organs

Artificial
Intelligence
Machine learning

Block chain
technology

Big data

The world's first gene-editing trials took
place in California. Around 80 patients
with HIV has immune cells in their blood
removed. Scientists then deleted a gene
called CCRS which HIV uses to gain entry
to cells, The treatment is based on a rare,

Bio-Informatics
Genomics
Nano-tech

gene mutation which gives some people
& natural immunity to the disease. One
of the volunteers has been off all
antiretroviral medication for two years
since having his immune cells gene
edited. source: The BBC, 2016

But the work is controversial. Last year, the
main US medical research agency, the
National Institutes of Health, imposed &
moratorium on funding such experiments
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Ageing population that’s becoming more diverse – medical profession leading way here


Future healthcare: the 4 P’s
- predictive, preventive, personalised, participatory medicine

Pharmacogenomics offers a new era in personalised care -
but, like most technology, raises thorny ethical issues

Genomics is transforming
the pharmaceutical
industry. Companies are
moving from drug R&D
based on medicinal
chemistry to the design of
drugs based on information
from genomics

Examples include design of drugs like
Trastuzumab (Herceptin), for treatment of
breast cancer in women with high HER2
levels, and genetic tests to identify those
patients that are likely to have an adverse
reaction to a drug treatment e.g. patients for
whom the drug Abacavir, a drug used to treat
HIV, is highly toxic.

including privacy of
people’s genetic data, and
potential discrimination
against population sub-
groups

General
Medical
Council


Presenter
Presentation Notes
Designer drugs . . (all expensive btw)
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Presentation Notes
See Kevin Fong lecture 5.10.17 re dr with stethoscope “The country doctor” by Eugene Smith 1948 at birth of NHS

Dr. Ernest Ceriani makes a house call on foot, Kremmling, Colo., 1948.�W. Eugene Smith—Time & Life Pictures/Getty Images

What is in our mind when we say ‘doctor’?

What's in the doctors bag of the future?

Will stethoscopes become defunct? Cardiac echo, electronic equivalents?

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj0hv_TxorUAhVLwBQKHS2HBwsQjRwIBw&url=https://forbiddenplanet.com/log/10th-doctors-sonic-screwdriver-remote-control/&psig=AFQjCNFcPPnkUAd-r0Xq5vmQXH5jyx_Oag&ust=1495784768515446
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiNoNbsxorUAhVFVxQKHch2AqkQjRwIBw&url=https://shop.bbc.com/doctor-who-twelfth-doctor-s-second-sonic-screwdriver-20415.html&psig=AFQjCNF0RkBINnCWTlNYVuAP1Ug4nse45A&ust=1495784819515169
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjj2qDDh4jUAhUJXRQKHVNXAOYQjRwIBw&url=https://www.etsy.com/uk/search?q%3Dfuture%2Bdoctor&psig=AFQjCNGtV-FI_b7X43t3BIshevnA4Lvteg&ust=1495694186140492
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjcqp7Qg4jUAhUCtRQKHQz9BPAQjRwIBw&url=https://uk.pinterest.com/pin/23432860531843118/&psig=AFQjCNGU_G8DHB9dp7dtwylzbmEi_lsG3g&ust=1495698063705185
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjei42lhIjUAhUKvhQKHTv_DcIQjRwIBw&url=https://www.youtube.com/watch?v%3DghPasvetv_U&psig=AFQjCNHwYsjyoaAs5ddHod6bcdKbNh9N9w&ust=1495698241831013
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDld-2hojUAhVCVhQKHY_iB5EQjRwIBw&url=https://www.viki.com/tv/32754c-romantic-doctor-kim&psig=AFQjCNFPH-JBdG4V8ghlFb1joqCGGrNDcQ&ust=1495698775278471
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiDmvvjg4jUAhWGNxQKHauYCw4QjRwIBw&url=http://www.computerweekly.com/photostory/2240109644/Photos-Robot-Doctors-The-future-of-the-NHS/3/Doctor-robots-Robot-Doctors-The-future-of-the-NHS&psig=AFQjCNGXS_N3YOAX4grmAen1nhG_gCOo-Q&ust=1495698105131603
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjuqpzKg4jUAhUG1hQKHfhsDf4QjRwIBw&url=https://ctcharacters.wikispaces.com/hartman%2Bthe%2Bdoctor&psig=AFQjCNHRvJ-i05CIC-aXDuNqX6iBcWqZ3A&ust=1495698049897675

S
BUT Doctors still mostly do what they have always done

Problem solving Doctors do 5 things:

I. listen to the patient's story

Il. examine the patient

li. form a set of differential
diagnoses

IV. select appropriate tests & reach
a single working diagnosis

V. start treatment

Subsequent treatment often follows a
protocol or guideline and needn't
always be delivered by doctors.
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GMC Council has approved a plan to work with partners to develop a unified assessment for every doctor seeking to practise in the UK. 

We issued a press release to this effect on 4 June 2015.

Our hope is that this assessment should apply to any doctor joining the medical register however we do not have that level of detail at present.

Over time we are confident that the UKMLA will help to drive up standards and that it could become an international benchmark test for entry to medicine. 



What has changed over the last 40 years?

 Imaging has superseded much of physical examination
AND

 Tests or investigations have got more sophisticated
BUT

e patients still want a doctor to talk to.

Sir William Osler said “History is 95% of the diagnosis”
and “listen to the patient, they are telling you the
diagnosis” —from Sherlock Holmes to House, this
remains true. up 574k human o i heart-
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respeclmunderstanding <3¢
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In a normal person, sex-selective genetic imprinting by methylation silences the gene on the paternally derived chromosome 15. Therefore, a normal person relies entirely on the mat 15 for ubiquitin expression, esp in CNS
If there is a mutation on the mat gene OR both chromosomes 15 are paternally derived (uniparental disomy), there will be no ubiquitin expression in CNS and the classic phenotype of happy puppet syndrome manifests ny 1 yr of age: dev delay incl absence of speech, ataxia, flapping hands, increased smiling/laughing, small head
2 maternal chromosomes 15 results in Prader willi syndrome
The mother with an engineering degree correctly made the clinical diagnosis (confirmed by mol genetics) from dr google

The second case was a girl with chronic headaches on unlicensed anti-migraine sumitriptan and mother wanting brain scan. On persistent questioning, headache only absent on Mauritius holiday (mum said because she took more exercise incl swimming every day – implies school related. When girl seen w/o mother, reluctantly admitted anxious as member of school staff searching her satchel. ?drugs ?exam or homework cheating. No form of dr google, algorithm, Siri, Alexa or any robot would ever have diagnosed this as anxiety related headache.


What hasn’t changed over the last 40 years?

e S RS D
Pl T e

ON SUNDAY

The Dr sent home
a 47-year-old
complaining of
calf pain, who had
a family history of
DVT, who then
died of a blood
clot 11 days later.

“Doctors are like magicians —
they both deal with the
unknown”

There is still a need for
someone who can accept
ambiguity, be comfortable with
complexity and distil a
diagnhosis with grey data.

These doctors need a
comprehensive and general
training.
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GMC Council has approved a plan to work with partners to develop a unified assessment for every doctor seeking to practise in the UK. 

We issued a press release to this effect on 4 June 2015.

Our hope is that this assessment should apply to any doctor joining the medical register however we do not have that level of detail at present.

Over time we are confident that the UKMLA will help to drive up standards and that it could become an international benchmark test for entry to medicine. 
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The future?

So maybe 2 training tracks - shorter training for
proceduralists or ‘technicians’ where the diagnosis is
already limited and longer training for problem solving
generalists who see unselected patients.

But predicting the future is difficult (eg peptic ulcer
disease) — and retraining a technical proceduralist for
something else will not be easy.

We need lifelong learners
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GMC Council has approved a plan to work with partners to develop a unified assessment for every doctor seeking to practise in the UK. 

We issued a press release to this effect on 4 June 2015.

Our hope is that this assessment should apply to any doctor joining the medical register however we do not have that level of detail at present.

Over time we are confident that the UKMLA will help to drive up standards and that it could become an international benchmark test for entry to medicine. 



Doctors as professionals

= A professional is a highly trained person who you go

to for independent, expert advice

= Professionalism has both:

= technical skills and

= generic capabilities — communication skills,

honesty, empathy
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Reasons why Drs are complained about to the GMC

FIGURE 37: What are the most common types of allegation investigated by employers and the GMC?

Number of cases investigated % investigated by the GMC
Total Referred to Investigated
employersto by the GMC
TYPES OF ALLEGATION investigate
Criminality 1,196 8 1,188
Health 899 34 865
Acting honestly and fairly 3,972 988 2,984
Working with colleagues 1,106 271 835 e
Professional performance 2,766 736 2,030
Safety and quality systems 526 178 348 I
Clinical competence 8,176 3,840 4,336
Communication and respect for patients 5,216 3,057 2,159
Unspecified’ 1,986 49 1,937
General
Medical

Council



Further ahead

Need to be innovative as we revise medical curricula and
training pathways — ‘one in, one out’

UG teaching and PG training need to be complementary
not duplication — the spiral curriculum

Review the role of the doctor to meet the future
population and workforce needs, not today’s or
tomorrow’s needs — consulting ‘Outcomes for Graduates’
(‘Tomorrow’s Doctors)

Better understand and embrace approaches to lifestyle
and training — National Training Survey and data driven
learning
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Further ahead

This can be our creative moment in medical education
This could be a big opportunity to look at training pathways. Decisions we take now will shape what kind of doctors Generation Z become.

We need to produce doctors who can work comfortably across care boundaries and contexts: 
Our joint challenge with the medical colleges to refresh curricula by 2020. 

We need to understand and embrace new attitudes towards training: 
We can’t ignore the signals that doctors are sending us. Must respond to desire for more flexible training (making it easier to change specialties during training, removing barrier to less than full time training). Part of broader strategy to retain good doctors we have – critical given uncertainty of next few years eg possible intentions of EEA doctors (some considering leaving UK because of Brexit); especially before we see increase in medical graduates (summer 2023 onwards).
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