The future of health globally.

Christopher Whitty
Gresham College 2022



Health globally is improving at a remarkable pace due to a
combination of medical science and development.

The biggest change is diseases of childhood, especially
in low income areas. Child mortality is dropping fast.

This is leading to a change in global population
structure.

The health of adults up to mid 70s steadily improving
around the globe.

Health and longevity in older people improving but
slower improvements in disability and frailty.

Some significant risks to progress and in some areas
progress has been slow. But a very optimistic picture
overall.

Gustav Klimt:
Three ages of woman.



Under 5 mortality, 1990-2020. A 61% decline from 93 to 37 deaths/1000

live births. This improvement will continue.
UNICEF 2021.

Photos- Prof. Sarah Staedke, Dr. Gail Marzetti, Woodleywonderworks.
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Under 5 mortality, 1800-2100. 1900 2022.

Gapminder/
UN data

ve0z
+ B80T
? z8oz
9402
0LDzT
902
8502
b 502
9p0Z
0%z
vEDZ
820z
T
9102
oT10Z
w00z
B66T
66T
9861
0861
ViGT
B96T
25961
9S6T
0S6T
veel
8E6T
(4204
961
0T6T
Fi6T
8061
06T
9681
068T
VEST
BIRT
TL81
99681
0s8l
ST
BIST
'4 3¢
9€8T
DERT
vZsl
8181
ZI8T
: s0et
h . DO8T

£

500
450
400
350
00
250
200
150
100
50
0

«« Gapmindervil

UN WPP 2019

UN IGME 2019

Weighted average



Under 5 mortality, 1990-2020.

UNICEF 2021
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Under 5 mortality rate /1000 live births: 1990, 2000, 2020 by region.

UNICEF 2021
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Under 5 mOrtaIity 2000 (a) -2017 (b) Burstein et al 2019, Nature.
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* Clean water and sanitation are improving.
This has led to a substantial drop in faecal-

oral disease.

* 2.2 billion people lack access to safe
drinking water, and still much progress
needed in sanitation. (UNICEF).

* Improvements in this, once made, do not go
backwards except in disasters.

e Under-nutrition (R, % of children in
developing countries since 1970) fallen but
still between 720 and 811 m (FAO).

* COVID-19 had a negative impact on hunger.

Sanitation and malnutrition.
Improving- but a way to go.
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Hib booster introduced
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Hib catch-up campaign

rotavirus (diarrhoea) R. UK data- but deployed worldwide.

Hib vaccine introduced

Vaccines. Examples of childhood vaccines
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Global number of <5 child deaths by cause- vaccine preventable in

colour. 1990-2017. our world in Data.
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Cause of death
I Tetanus
I Pertussis (whooping cough)
B Measles
B Meningitis-Encephalitis
B Diarrheal diseases
I Acute respiratory infections

Causes of deaths that are
preventable by vaccines

Causes of deaths that are
partly preventable by vaccines

2 Millior Other causes (which are not vaccine preventable)
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Under-5 deaths due to pneumonia (respiratory transmission)
decreased by estimated 37% 2005-2015.
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Vector-borne diseases. Malaria: 1900 (top) and early 2000s.
(Gething et al, Nature 2010)

Changing geography, mortality.

Around 627 000 deaths a year, 77%
under 5 (WHO).

Deaths over halved since 2000

(WHO), but COVID-19 and insecticide
resistance have led to increase in last
2 years.
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Different rates in different countries, but converging. Mortality in
female children 1-4 years in selected countries since 1970. (6sp 2017)

Females prob. of death for 1-4 years old across selected locations
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We are making substantial progress against multiple causes of
deaths in under 5 year olds.
A high proportion of the remainder are neonatal (first 4 weeks).

1-59 months (54-9%) Neonatal death (45-1%)

' Pneumonia (2-7%)

Preterm (15-9%)

Other (11-0%)

Intrapartum-related
events (10-7%)

Congenital (3-5%)

Intrapartum-related
events (0-9%)
Preterm (1-9%)
Pertussis (0-9%)
Meningitis (1-9%)
AIDS (1-4%)

Sepsis or
meningitis (6-8%)
Other (2-5%)

Injury (0-6%)

Malaria (5-2%)

Injury (5:5%)
Measles (1-2%)  Diarrhoea (8-6%)

Congenital (5:1%)

' Tetanus (06%) Cause of deaths in
Diarrhoea (0-3%) Ch”dren <5.
Liu et al, Lancet 2016.



Neonatal mortality an increasing proportion of child deaths.

100

* Neonatal mortality is falling- by >50%
since 1990, but slower than other causes w0
of <5 mortality. Now 47% all <5 deaths.

* We know how to reduce it very
substantially. 3/1000 live births high
income, 26/1000 low income (Huget al)

60

Deaths per 1,000

* Preterm birth, birth asphyxia or inability “
to breathe at birth, infections, birth
defects are the leading causes of most
neonatal deaths. Most are preventable.
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Mortality rates: under 5 and
1990-2020. UNICF 2021.



Mortality rates for children 5 or over very low in almost every
country- and still falling. Deaths globally by age.

<5 5-19 20 49

Our World
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Deaths (millions)

Deaths (absolute) by age globally since 1970.

(Global Burden of Disease Study (GBD), Lancet 2017)
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The death of rational Malthusianism. Global population is
stabilising.

Malthus postulated that populations inevitably
increase until limited by resources.

Neo-Malthusianism lives on- but is wrong on the data.

Reduced child mortality, widely available
contraception, female education, reduced poverty.

The result has been a rapid drop in global fertility.

Global fertility currently 2.5. Europe around 1.5.

Rev Thomas Malthus 1766-1834



Children born per woman (fertility rate) 1950 (L)-2019.

(Gapminder/Our World in Data)
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Live births per woman
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UN Population Division projections: global fertility (L), total
global population (R) 1950-2100. (unep 2019)

(=]
-] -
a '/ ~a v
s
\ .
» — median -
o - 80% prediction interval
- -+ 95% prediction interval .
median o~ — observed - -
80% prediction interval - - = +/-0.5child g "
95% prediction interval - 60 sample trajectories S ok
™\ observed = = =
\ 60 sample trajectories S o
u\ = -
a S o
=
\ s
Qo [==]
o
o
-
(=]
w
-
™

1950

T
1960

T
1970

1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

® 2019 United Nations, DESA, Population Division. Licensed under Crestive Commons license CC BY 2.0 IGO.
United Nations, DESA, Population Division. World Population Prospects 2019. http://population.un.org/wpp/

® 2019 United Nations, DESA, Population Division. Licensed under Creative Commeons license CC BY 2.0 IGO
United Nations, DESA, Population Division. World Population Prospects 2019. http.//population.un.org/wpp/



Massive change in the geography of ill health over the last 70 years.
Life expectancy at birth 1950 (L), 2020. un 2015.
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The physical health outlook for young people and younger adults
(<50) is good- and getting better almost everywhere.

* If someone gets through their first 5
years they have a very low
probability of dying before 50.

e |nfections like TB, cholera that
would have killed in previous
generations can be prevented or
treated.

1 million deaths

0 deaths

. Importantinfections of young

adults include HIV for which we

have treatment, cancer-causing HIV/AIDS deaths by age 1990-2017.
. . . (UNAIDS/IHME/Our World in Data)

viruses (cervical and liver cancer)

for which we now have vaccines.



Non-communicable diseases in young people and younger
adults. Most fatal diseases are rare, and improving.

* Most cancers rare under 50. Treatment
improving for the exceptions such as
breast cancer, some lymphomas.

* Cardiovascular disease (fatal heart
disease, stroke) also rare under 50.

 Some chronic diseases can have
significant impact on life, even when
normally not fatal. Examples:

Average Number of New Cases per Year

_________________

-Diabetes an increasing problem, driven by
obesity.

-Asthma increasing In some areas. Breast cancer new cases by age, UK data. CRUK.

- AvgeatDiag-nos-i-s> ‘

Incidence Rate per 100,000



Accidents and injuries in young people and young adults up to 50.

NUMBER OF DEATHS CAUSED BY REPORTED ROAD ACCIDENTS
IN GREAT BRITAIN

Leading causes of mortality in this 10000

agegroup include: o

« Road traffic accidents (RTA). i

[ } ACCidentS at Work. 1926 1936 1946 1956 1966 1976 1986 1996 2006 2016
. . . Global, road deaths, ‘000

* Accidental poisonings. By country income level

Upper-middle-income 600

e Suicide.

* Homicide. 400

Lower-middle-income
300

200

High-income
— 100

Department of Transport, ——
UK; Economist/IHME = 0




From later childhood to first decades of adulthood is peak time
for first developing significant mental health disorders.

Anxiety and fear related Personality

* As physical causes of illness have e Syt
decreased, the relative importance
of mental health is increasing.
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* We have made less progress in the

000 0.04 0.08 0.12
000 004 008 012

prevention and treatment Of 10 20 30 40 50 10 20 30 40 50
mental health disorders than i hoe

. FeecLig%fo;;ﬁﬁng Schizophrenia-spectrum and
p hyS ICa I ones. other p:i:w:rrg'e?:vchonc

15.5

* The relative (although not
necessarily absolute) importance of
mental health will increase

everyWhere' M. Solmi et al Mol Psy 2021 e e 1020 30 40 50

20.5

Proportion
Proportion

000 0.04 0.08 0.12
0.00 0.04 0.08 0.12



Globally, in children infections, neonatal and nutrition dominate as
causes of mortality. From middle age it is cardiovascular and cancers.

Females Males
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Cause of mortality
HIV/AIDS and sexually transmitted infections Neoplasms B Diabetes and kidney diseases G I O b a I B u rd e n Of

Respiratory infections and tuberculosis 0 Cardiovascular diseases Bl Skin and subcutaneous diseases
" Neglected tropical diseases and malaria B Chronic respiratory diseases B Musculoskeletal disorders H
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Age-standardised mortality rates England and Wales as an
example of a country in transition, 1911-2012. (ons)

Rates per 100,000
population
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Age-standardised coronary heart disease mortality rates, UK
1975-2018. Male, female, overall. Around 73% reduction.

(BHF 2021)
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Under 75 year old age-standardised coronary heart disease
mortality, UK 1975-2018: 206 to 36/100k. Male, female, overall.

(BHF 2021)
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Age-standardised mortality from stroke, 1969-2018,
(BHF 2021)
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Deaths from ischaemic heart disease- India compared to UK and
USA, 2000-15. c e et al Lancet Global Health 2018
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Reduction in cardiovascular deaths <75yr due to multiple, incremental
steps. Most are widely available to middle-income countries.

Important interventions include:
e Reductions in smoking.
e Reductions in air pollution.

—, /ﬂ Cf\_}
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e Statins, antihypertensives, B-
blockers, ACE inhibitors, aspirin.

CAIE I s

e Clot-busting drugs.
e Cardiac stenting, cardiac surgery.

Working against this- rising obesity
and consequent diabetes, smoking.

Leh, Ladakh. Wiki.



Mortality dropping for most cancers. Changes in 10 year survival
1971 to 2011, UK as example of high-income country. (crux)
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Most cancers outlook is steadily improving where treatment is
available. This is increasingly relevant to middle-income countries.

UK 10 year cancer survival, prostate (L) breast (R). (crux)
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Lung cancer and other diseases of smoking.

 The long term outlook for lung
cancer remains poor. R- UK 10
year survival over time.

* Smoking contributes massively to
avoidable mortality and
morbidity.

* As people in almost all countries
are surviving beyond 50 the |
effects of this disaster will _— e mm me mE ml
become clearer.



Smoking- selected countries in Africa (L) and Asia (R).

African region - increasing daily tobacco prevalence trends (male and female)
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Female (L) and male (R) obesity globally 1975-2016. nco.risc
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Proportion of adults that are obese (BMI>30) 1975 to 2016.

Our World In Data /IHME/ WHO.
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Antimicrobial and insecticide resistance threatens some of the
gains in reduced infectious deaths <75 years.

Escherichia coli resistant to cephalosporins across Europe in a) 2009 and b) 2013
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Climate change a backward impact on health.

IpCC

teuminiat paxet on Climarte chanee

Climate Change 2022
Impacts, Adaptation and Vulnerability

Summary for Policymakers




Mortality increasingly concentrated by age- UK as an example of
a country evolving to current high income health patterns. (ons)




Older age- health after 75 globally.

The outlook for individual conditions such as
heart disease or cancer improving.

Many degenerative conditions such as arthritis
can be treated.

These improvements will disseminate as
countries become wealthier.

This improvement in health will be faster than
it was in existing high-income countries
because medical science has already occurred.
It is a matter of being able to afford them.

Vincent Van Gogh. Old woman seen
from behind. 1882.



There are however diseases of old age we do not have good
treatment for, such as dementias. Projected prevalence UK. (rrince et ai 2015)
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In old age individual chronic conditions accumulate.

Medical science, and organisation, is
designed around single diseases.

Increasingly as populations age there will be

a preponderance of older people with
multiple conditions simultaneously.
Increasing frailty and dependence.

There is less clarity about how science will
develop in this area.
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100
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Barnett et al 2012- UK data.



How we support people in older age as they become frailer is a
societal as much as a medical question and may vary by society.

Peter van der Sluijs/Vasanddave/Wiki/Wlodek Cieciura



Health globally is improving at a remarkable pace due to a
combination of medical science and development.

Child mortality dropping fast, although slower
improvements in the neonatal period.

The health of adults under 50 steadily improving
everywhere.

The health of those 50-75 also improving globally
but some risks including smoking, obesity.

Longevity in older people over 75 improving but

much slower improvements in disability and frailty.

We should recognise the triumphs, but also the
limits, of medical science in supporting the oldest.
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