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There are wide variations in health across the UK

Male healthy life expectancy at birth by region, local authorities in the United Kingdom: 2017-19
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...and an association between health & employment

Healthy life expectancy at birth by quintile of deprivation and employment/economic inactivity rates for men and
women: England, 2018-20
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Understanding how the health of a place influences
social and economic outcomes of a place

« Building knowledge of the relationship between a given population’s
health and the health of individuals within that population

« Establishing the definitions and metrics needed to examine the
relationship between the health of a population in a place and the
social and economic outcomes of that place



Team presentations

Luke Munford, University of Manchester
Emily Murray, University College London
Martin Rossor, University College London

Daniela Fecht, Imperial College London



The health of places

Disaggregating measures of health and defining more equal places

Luke Munford, James Evans, Christos Grigoroglou, Evan Kontopantelis,
Yiu-Shing Lau, Maria Panagioti, Rita Santos, Matt Sutton
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The issue we are addressing

We need to understand the complex relationships between health and
other aspects of people’s lives.

We want to do this to help design policies that reduce inequalities and
enable people to live the best possible lives.

To do this, we typically look at aggregate measures of health (such as
life expectancy, self-reported health, mortality, etc.).

However, most measures of health are reported at very large levels —
such as Local Authorities or Clinical Commissioning Groups or GP
practice level.

This can hide a lot of important information about smaller places and
people.
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What we wanted to do/are doing:

Systematically examine the existing literature that attributes health
measures reported at an aggregate level to smaller geographical
areas. Then use the most appropriate technigue to attribute a range of
health measures (including physical and mental) to small geographic
areas.

Use multidisciplinary approaches to define a new small-level place-
based measure of health geography, defined in terms of more equal
health within these new areas.

Analyse the relationship between health measures and social and
economic outcomes at small geographical areas, including standard
definitions and our new definition.
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What have we found? 1

There are lots of ways to disaggregate
measures of health.

They can give quite different measures
of health in smaller areas.

We used real data from the 2011
Census to test which methods seemed
to perform ‘best’.

It seems to be important to account for
as many population characteristics as
possible.

A A
S A a
* ¥

I - 3 & 14

l inm: health)
% { ] ith)
Note: top left panel = ‘true’ values obtained from Census
2011. Top right panel = when we adjust for age and gender.
Bottom left panel = when we adjust for only age. Bottom
right panel = when we adjust for age, gender, ethnicity, and
the Index of Multiple Deprivation (IMD)
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What have we found? 2

Some small areas have very unequal
health within them.

Some areas contain smaller areas
where the self-assessed health is
amongst the worst in the country as well
as some smaller areas where the health
IS amongst the best in the country.

5 (best health)
4

3

2

1 (worst health)

Note: the solid (purple) lines are existing LSOA boundaries.
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What have we found? 3

We developed an algorithm to help us
combine smaller areas together in a
different way such that neighbouring
areas were joined together to minimise
the variation in health.

Our newly defined areas outperform
existing LSOAS in minimising the
variation of self-assessed health.

This is important if we want to use area-
based measures of health. This will not
eradicate, but will help reduce the risk of
ecological fallacy.

Current LSOAs New areas

Number (N)

34,753

31,324

Number of OAs in LSOA/new
area

5.21
[Range: 2 to 13]

5.24
[Range: 4 to 7]

Population size

1,614
[Range: 983 to 8,300]

1,791
[Range: 1,224 to 9,3€

Average ‘health’ of an area

80.7%
[Range: 48.0 to 97.0]

80.6%
[Range: 48.2t0 97.1

Within area standard deviation

5.15
[Range: 0.21 to 28.21]

3.17
[Range: 0.16 to 16.4:
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What are we doing now?

Replicating our analyses using the most up-to-date data from Census
2021.

We are also considering other measures of health, such as disease
prevalence and mortality, as well as measures of health care
utilisation.

We are working with some Combined Authorities and ICSs to
understand the implications of our proposed new areas.
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What does it mean?

It is important to correctly disaggregate measures of health to smaller
geographical areas.

Health can vary substantially within small areas, to get better
information on population health we need to consider more
homogenous areas with respect to health.

This should allow us to better understand health inequalities.



The health of older people in places

An asset for economic and social improvement for all

Dr Emily T. Murray - University College London
Emily.murray@ucl.ac.uk | @emilytmurray
Prof Jenny Head, Dr Paul Norman & Prof Nicola Shelton

The
o Health
Foundation
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Messages
1. Community health for older people varies hugely across England
and Wales
2. Inequalities in community health are entrenched
3. Community health = Community wealth
4. Levelling up older people’s health in places = 250,000 more stayed in

work in 2011

|
N

HEALTH OF OLDER PEOPLE

»mmoO >
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Message 1

Community health for older people
varies hugely across England & Wales

Figure 2: Self-rated health of those aged 50-74 across local authorities i
England and Wales, 2011

Governement Office Regions
‘:] self-rated general health

D Healthy
[ Middte
Il Unheatiny

140 Kilometers
|
N

HEALTH OF OLDER PEOPLE

Note: Dark blue lines indicate boundaries of Government Office Regions

»wmoO >

Source: 2011 Census, England and Wales (n=348 local authorities)
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Message 1b

Community health for older people
varies hugely across England & Wales

« For all 9 health-in-a-place measures

« At multiple geographies
(RHS=small areas)

Disability-free
life expectancy
for males at age
55in 2011
Quintiles
darker = less long

[] Countries & GORs
DFLE for Males at age 55in 2011
LB
o1
1112
12-14
14-18

A

30 0 30 60 Kilometers
I el

HEALTH OF OLI

Source: Norman P et al (2022),
Health & Place, 102820

&
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Message 2
Inequalities in community health are  From 1991 and 2011, there is an 82%
entrenched correlation between Disease Free

Life Expectancy (DFLE) at age 50yrs
in England and Wales.

* In 2011, DFLE at 50 in the
11.3 years ‘unhealthiest’ area was 13.8 years,
ﬁ compared with 25.0 in the ‘healthiest’
area: a health gap of 11.3 years.

HEALTH OF OLDER PEOPLE

Source: Norman P et al (2022), Health & Place, 102820
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Message 3: community health = community wealth

Figure 3: Predicted probability of not being in paid work, by tertile of local
authority residents aged 50-74 who reported their own health as ‘bad’ and

age group/gender
60%
50%
> 40%
£ 30%
>«
]
o 20%
10%
0%

Women: 16 to 49 Men: 16 to 49 Women: 50 to 74 Men: 50 to 74
< & & < & & & L S & L &
NI NI M ' F 8

P N " =4 W P = < o i = >
RS & RS & s S RS N
N N OF S

Tertiles = Light blue bars ‘healthiest' third of local authorities (18.3%-27.0%), medium blue bars
‘middle’ healthiest of local authorities (27.1%-33.1%) and dark blue bars ‘unhealthiest’ third of ]

N

local authorities (33.2%-49.8%). Age 16-49 (n=-268,215) and age 50-74 (n=162,162). N7\
L

nmo>

Source: ONS Longitudinal Study (n=430,377) Source: BMC Public Health 22(1): DOI: 10.1186/s12889-022-14661-0
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Especially if we ask people about their health

Figure 4: Age-adjusted odds of not being in paid work, for the ‘Unhealthiest’
vs ‘Healthiest’ third of local authorities, 16-74yrs

2.0
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50-74 50-74 mates  50-74 males at birth, 65y, males 50y, males at 50y, rate
males males
Reference group: in paid work N

HEALTH OF OLDER PEOPLE
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Source: ONS Longitudinal Study (n=430,377) Source: BMC Public Health 22(1): DOI: 10.1186/512889-022-14661-0
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Particularly if they work in a manual job

Figure 5: Adjusted” Relative Risk Ratio of not being in paid work in 2011, as
linked to interaction between self-rated health and major occupation in
2001
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Source: ONS Longitudinal Study, n=128,710

Confidence intervals = 95% Reference group: in paid work
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And if they live in areas where there are certain dominant industries

Figure 6: Adjusted’ Relative Risk Ratio of not being in paid work in 2011, as
linked to interaction between self-rated health and industry cluster area in

2011
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Source: ONS Longitudinal Study, n=102,169
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Levelling up the older people’s health in places = more stay in work 2011

Figure 7. Probability of work exit 2001-2011 for ONS Longitudinal Study members
aged 40-64yrs and in work in 2001 by resident in Local Authorities where the
Levelling Up Health goal was met or not met.

450 / 44.9%
45.0% .
° 3.7%

44.0%

43.0% o =
le) 1-2/
42.0% 4l.27% ~250,000

41.0% older

400% people
39.0%

38.0%

Goal met (DFLE50y: 20.5-25.0) Goal not met (DFLE50yY: 13.8-20.4)

Source: ONS Longitudinal Study, (N=121,778).
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Messages
1. Community health for older people varies hugely across England
and Wales
2. Inequalities in community health are entrenched
3. Community health = Community wealth
4. Levelling up older people’s health in places = 250,000 more stayed in

work in 2011

|
N

HEALTH OF OLDER PEOPLE
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Social and economic value of
cognitive health in a place

Martin Knapp - London School of Economics
Parashkev Nachev - University College London
Martin Rossor - University College London
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Why cognitive health?
How to conceptualise effects on cognition - “cognitive footprint”
How to identify “a place"

R A\

Case studies & interviews
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Can we
model a
cognitive
footprint of
Interventions

and policies

to help meet
the global

challenge of
ementia?

Viewpoint

@® Canwe model a cognitive footprint of interventions and
policies to help to meet the global challenge of dementia?

Lot 2014 308 300810
Nt ke

Myha s

M 0 100
030 67IHOIS )
e Lt e 451
[
Guren Seurs, oedon UK
(M M5t andom
ek of Lcomamics st

Mertin Resicr, Mot Keepp

The changing global demographic charxcteristics of
dementia have Jed © worddwide predicions of un
affordabie treatment and care costs over the coming
decades. Recognition of the economic consequences
has encouraged many countries to develop national
dementia plans, as well as intemational actions such as
the G8 Danentia Summit in londoa, UK. in 2013 and
the WHO Ministerial Conference on Global Action
Against Dementia in Geneva, Switzerland, in 2015.

Dementia is defined as severe cognitive impairment
that interferes with activities of daily lving, There s 3
mdnxy to conflate dementia with Alzheimer’s disease,
which is not surprising because Alzheimer’s discase is
the commonest form of dementia in oM people (om"
than 65 years), md-uhnm

and economic growth. Thus a range of activities will have
an effect on cognition throughout the life course that
could be assocated with footprints as illustrated below
Adverse effects during pregnancy of smoking, akohl,
and many drug exposures (eg sodim valproate) are
widely recogrised, More difficult to establish are effects
of stress arising from adverse environments of the
mother, although emerging evidence suggests that
chroviic exposure 10 stress hormones can have a lifdong
detrimental effect on offpring’ Maternal perinatal
mental illness can affect a child's cognitive development.”
The increasing focus on epigenetic effects 3lso suggests
that ancestral environment can affect the heakh of
offspring. and although studies have focused on

slhow that |

associated with severe cognitive -npaumenx or dementia
and. importanty, many move are associated with less
severe cognitive impairment. some of which can progress
ifundisgnosed. The term mild cognitive imparment was

and metabolic disease, both secondary
and primary effocts on cogrition might be anticipated.’
Links between eduation and cognition are bi-
partly
Iry prior cognitive ability, but receipt of education (both
qxuhxy and dunation) also affects mb-qu-m cognitive

P g
fulfil the severity criterion of dementia, akhough mild
cognitive impairment has tended to be used when older
people peesent with 3 memory problem that might
repeesent exly Alzhamer’s disease. We would argue.
however, that to focus only on hitelife dementia misses
the secietal opportunity %o foster cognitive health and to
preserve cognitive aptal. If one considers all causes of
Cognitive impairment across the hespan—induding the
alwence of xtivities to develop full cognitive potential,
such as education—then a deeper and broader debate is
opened up. It is important, however, to apprecate that
cognition here is not confined skmply to memory, but 1o
the entire range of cognitive function including lan guxge.
perception, creativity, and social activity,

In reframing and extending the debate ir this way, it
might be helpful to borrow a concept froen ancther major
global challersge of modern times: global wamming. Can
we develop 2 so-alled cognitive footprint that, as with
a arbon footprint, an be either negative (impair
cognition) or positive (enhance cognition)? A cognitive
footprint could then be used ® assess and model
potential cognitive effects of medical and public health
interventions through to social and wider public policies.
It could be identified across many public policy areas,
inchuding health, social care, education, ciminal justice,
transpost, spoct, employment, and doubtless others. The
importance of this footprint stems from links between
cognitive skills and educational attainment, employment
status, ernings, performance in instrumental activities
of duily living, and 3

even after adj foc earbier coguition,
sex, and parental socioecanomic position.” Those effects
have a long reach: mising of the school deaving age in
England and Wales in 199 has been assoclated with
Improved cognitive performance in old age.* Educational
investment can thus seduce 3 negative subsequent
cognitive

Many ua'«mmdaom renult in permanent cogritive
deficis and many are assockated with poor cognitive
function.’” The cognitive footprint will be greater with
childhood discases because of the potential lifelong
effect. Newrocysticercosis is endemic in latin America
and southeast Asia, and i associaed with poor
sanitation. It is listed as a neglected ropical discase by
WHO, which in July, 2014, ranked Taenia slism top of
the Est of leading food-borme pamsites “with greatest
global impact”. Neurocysticercosis is a leading cause of
cpilepsy workwide, which in itself can have secondary
effects on cognition. Active neurocysticercosis s
associated with cognitive impaimment* thus childhood
exposure to T salium can have a majoc negative cognitive
footprint over an individuals lifetime and partly negate

Exercise has well known shocttarm and long term
positive benefits on cognition a well as other protective
effects on health.” But a bot of attention is now also being
focused by
and their consequences.” Many spons (partioslarly
contact sports such as boxing. football, and nighy) any
risks of long tenm cognitive damage A major US review
of youth sports reported higher rates of concussion and

e telancat com Vel 396 September §, 2015

Cognitive
Footprint

M Rossor &
M Knapp,
The Lancet
2015
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Unbiased mapping of cognition in geographical space

i A 3 —
Patterns & high-dimensional / geospm  Public
GeoSPM: Geostatistical parametric mapping for
medicine <> Code I Pullrequests (® Actions @ Security |~ Insights
Highlights Authors -
e A for ical inference i to diverse  Holger Engleitner, Ashwani Jha,
clinical data is proposed Marta Suarez Pinilla, ..., Karl Friston, : ]
Martin Rossor, Parashkev Nachev ¥ main ~ ¥ 1branch  © 2 tags Go to file
« Superior to noise and und pling is

observed compared with kriging Correspondence

icati i i h. it ac.uk (H.E.), | < " x " . . . -~ «
o Application to UK Blobank data 8 p.nmmw|_3cuk(p‘$) ) #*  high-dimensional-admin Merge pull request #1 from high-dimensional/revisions ... 47besss on Oct 27, 2022 O 17 commits
In brief
We present GeoSPM, an approach to the B +geospm Added geospm_analysis_template.m and geospm.Parameters. Improved... 2 months ago
spatial analysis of diverse clinical data
that extends a fr: rk for topological
im“:nc::;e: B:z::;sd?,: paitt B +hdng Added sum_of_squared_error and converged fields to variograms. Fixed ... 5 months ago
neuroimaging, based on differential
geometry and random field theory. We ¥ .gitignore Added geospm_analysis_template.m and geospm.Parameters. Improved... 2 months ago
evaluate GeoSPM with extensive
synthetic simulations, and apply it to o .
large-scale data from UK Biobank. Our @ AUTHORS.txt Initial public commit and release v1.0.0. 9 months ago
approach is readily interpretable, easy to
Fmplement. enables feodule modoling of [§ LICENSE.txt Initial public commit and release v1.0.0 9 months ago
complex spatial relations, exhibits
to noise and und ling,
offers principled criteria of statistical @ READMEmd Initial public commit and release v1.0.0. 9 months ago
significance, and is scalable to large
datasets. . 5
[ geospm_analysis_template.m Added geospm_analysis_template.m and geospm.Parameters. Improved... 2 months ago
D run_geospm_example.m Initial public commit and release v1.0.0. 9 months ago
Y run_geospm_tests.m Initial public commit and release v1.0.0. 9 months ago
@ source_commit_paths Initial public commit and release v1.0.0. 9 months ago

Engleitner et al., 2022, Patterns 3, 100656 _ _ _ ) _ )
December 9, 2022 © 2022 The Author(s). GitHub - high-dimensional/geospm: GeoSPM: Spatial analysis

https://doi.org/10.1016/j.patter.2022.100656 using statistical parametric mapping (SPM)
https://github.com/high-dimensional/geospm
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Cognitive footprint of air pollution
SPM for geography

PMic s (yelIoV\): higher levels) - —| | RT (yellow: worse RT)

The geostatistical distribution of PM, ¢ .« and RT in Greater London area shows places with
+ expected positive association PM, ¢ ., and RT: high pollution and long RT (e.g. Chiswick) / low pollution and short RT (e.g. Coulsdon).

+ counterintuitive negative association: high pollution yet short RT (e.g central London) / low pollution yet high RT (e.g. Southall).
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Cognitive footprint of air pollution

SPM for geography
The map for the interaction
i TGN : term PM, -, X RT indicates
BN e the areas where the
EEEEE Londen expected positive
"""""" ' association is strengthened
e w R (vellow) or nullified (blue).
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Key themes from focus groups with the public in four case study sites

Public perceptions of factors Community, culture and social interactions
affecting cognition Access to green spaces and nature
Upkeep and safety of local area

Pollution, traffic and noise

Public suggested solutions and | Better consultation with, and participation
perceived barriers of, local populations in policy and planning

Support for community activities and
Interactions

Environment-friendly towns
Active and public transport
Education on cognition

LSE !l cpec

o CAREPOLICY AND EVALUATION CENTRE



The
Health

16 May 2023 Social and Economic Value of Health in a Place o Foundation

Key themes from interviews with people in local policy and public health roles

Policymakers’ awareness of
cognition in current and future public
health and neighbourhood policy

Little mention of cognition in public health and
neighbourhood policy

Barrier: definition and understanding of cognition

Belief that there is a place for cognition as an aim of
public health and neighbourhood policy

Policymakers suggested policy
responses to links between
neighbourhood factors and cognition

Improving public spaces, and infrastructure to
encourage active transport

Community and social interaction

Access to green spaces and nature

Policymakers: Barriers and
facilitators to implementing
neighbourhood approaches that
support cognitive health

Engagement with communities

Joined up health and neighbourhood policy

More local funding

Research Evidence

IS 1 coc

7 CAREPOLICY AND EVALUATION CENTRE



Children’s places

How they can shape health and influence social and economic outcomes

Dr Daniela Fecht, Prof Franco Sassi, Prof Mauricio Barahona

The .
o Health Imperial College
Foundation London
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Research context

« Childhood is a critical stage in life for human capital development.

“[...] from a place perspective, the most important thing to do to
Improve productivity, generate better jobs and greater earning power
is to improve the skills of people”

@0 what works centre for
cr;‘n local economic growth

“Academic success is strongly linked to children’s physical and Chief Medical Officer 2012
emotional wellbeing.”

* Places and communities in which children spend their time
influence their health: social norms, exposures to pollutants,
environments conducive to unhealthy lifestyles.
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Research objectives

1. to define metrics that describe the health of a population in a certain place:

environmental pollution, physical environment, food environment, social
hazards.

2. to explore different conceptualisations of place:
l. place as static concept via place of residence
Il. place as dynamic concept reflecting activity patterns

lli. place as a social concept reflecting social networks and online
environments.

3. to identify relevant concepts and metrics that describe place-based social
and economic outcomes: human capital ‘spill over’ based on educational
attainment and earnings.
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Conceptualisations of place

1. Static concept of place — residential P Sal
neighbourhood (LSOA). O S

2. Dynamic concept of place — activity
zones

a. Activity zone radius reflects
interquartile range of travel patterns
from T|me USE Survey Identifying Identifying ‘normal’ Social hazard/health

school Twitter school followers related accounts

b. Gravity model to establish probability accounts RN (=N
of visiting a given zone. - ' @

1 K /
3. Online concept of place — quantifying : '

I

|

= I

S~z

interaction in the digital realm, based on S o >\ :
& 7/ I

]

school Twitter followers. Mo f j asTrRen

-~ -

-
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Effect of place-based characteristics on educational attainment

Study population: 510 secondary schools
(~180,000 pupils) in London and Newcastle.

Outcome: i) percentage of days absent from
school; ii) achievement of Level 2 at GCSE (5 or
more Grade 4-9), Data source: National Pupil
Database, DoE, 2018/20109.

Home neighbourhood
School neighbourhood
School Twitter metric
Home neighbourhood
School neighbourhood
School Twitter metric

Air pollution
Exposure: Place characteristics for residential and
school neighborhoods, school Twitter profile. Walkability

Statistical analysis: Linear mixed effects models, wnneaiiy Taods

adjusting for area- and individual level socio-

- Social hazards
economic status.

GCSE
attainment

% days absent
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Effect of educational attainment on human capital

Research question: Does a higher overall level of educational attainment in an area raise
the earnings of an individual residing in the area, after controlling for the individual’s own
educational attainment?

Study population: Understanding Society participants, 2009 — 2019

* A 1% increase in the proportion of people with a university degree in an area is correlated
to 12% higher wages in that area.

* A 1% increase in university degrees is associated with 2% drop in wages, when
accounting for area-level characteristics (crime rate, air pollution).

» This effect is stronger for higher paid jobs with a 3% drop in wages per 1% increase in
university degrees.

« Human capital ‘spill over’ effect might be hampered by skill incompatibility in areas of
higher education.
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Take home messages

« We found important influences of place-based characteristic on children’s
educational attainment.

« The school, both as a physical place (school neighbourhood) and as an
online place (school’s social media sphere), has a crucial role in affecting
children’s educational outcomes.

» Place-based interventions could help to reduce the educational gap.

« School’s social media presence could be used to guide public health
messaging, such as local authority lead public health campaigns.

* As the online realm becomes an increasingly important medium by which
public health influences are conveyed, it is important that mechanisms by
which to direct and control these influences are developed in tandem.
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Take home messages

We showed a potential skill mismatch for high-paid jobs, highlighting
the need for a better communication within the labour market.

The magnitude of social returns to education is crucial to address
the efficiency of public investments in education and for local
development policies.

Our results feed into the debate on the UK geographical disparities
and the drivers and potential approaches to it, such as the levelling-
up agenda.
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Stay in touch
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health.org.uk

e Subscribe to our email newsletter

* Register for email alerts
to be notified about our latest work

* Follow us on Twitter, Facebook,
LinkedIn and YouTube

* Listen and subscribe to the Health
Foundation podcast




