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14.40-15.00 Health and the build environment. Google Street View Harry Rutter
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population data in complex situations 

Chris Grundy

16.10-16.30 Imaginative uses of health care data Liam Smeeth
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Round table: 

How are Schools of Public Health making use of new data 

sources?

Facilitator: 

Martin McKee
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Bettina Borisch
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A world of data: an 
overview
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Speaker: Martin McKee



Innovative sources of data

Martin McKee
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@martinmckee









“mobile phone-based 
mobility estimates 
predict the geographic 
spread and timing of 
epidemics in both 
recently epidemic and 
emerging locations.”



Playground Safety and Obesity in Boston
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Cradock, Kawachi et al. Am J Prev Med 2005
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Broken window theory

• “Consider a building with a few broken windows. If the windows 
are not repaired, the tendency is for vandals to break a few more 
windows. Eventually, they may even break into the building, and 
if it's unoccupied, perhaps become squatters or light fires inside. 
Or consider a sidewalk. Some litter accumulates. Soon, more 
litter accumulates. Eventually, people even start leaving bags of 
trash from take-out restaurants there or even break into cars.”

• A "broken windows" index measured housing quality, abandoned 
cars, graffiti, trash, and public school deterioration. 

• In high-poverty neighborhoods, block groups with high broken windows 
scores had significantly higher gonorrhea rates than block groups with low 
broken windows scores (46.6 per 1000 vs 25.8 per 1000; P < .001).

• The broken windows index explained more of the variance in gonorrhea
rates than did a poverty index measuring income, unemployment, and low 
education.
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A possible route in Minsk



Stand at the starting point and take photos in 
each direction
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Keeping a tally of shops and advertisements





• “Our findings suggest that a high 
number of beer, wine and spirit 
advertisements and high alcohol 
outlet density may work 
together to create an ‘alcogenic’ 
environment that encourages 
hazardous alcohol consumption 
in the fSU.” 



Cycle lanes?



Graffiti?
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Macroeconomic conditions and problem 
drinking

• Current recession 
coincided with 20% 
increase in alcoholism 
related searches

• 5% increase in 
unemployment 
associated with 15% 
increase in searches 
within 12 months

(Frijters et al. 2013)



• Isolated reports suggested that 
combination of paroxetine and 
pravastatin may be associated 
with hypoglycaemia

• Rare event, in people taking 
combination of drugs unlikely 
to be combined in trials

• People much more likely to 
search for hypoglycaemia + 
both drugs than + either alone

(JAMA, 2013)  



Political culture and racial differences in mortality 

• Moralistic: Puritans & Scandinavians, 
emphasising social justice

• Individualistic: Scots-Irish, Germans, 
emphasising individual responsibility

• Traditional: slave-owning elites

• Rates of avoidable mortality among 
African Americans vary by dominant 
state culture

• Highest where culture is traditionalist, 
lowest where it is moralistic

• No difference for Native Americans

Source: Elazar, 1972

Source: Kunitz S, McKee M, Nolte E. State political cultures 
and the mortality of African Americans and American 
Indians. Health & Place 2010; 16: 558-566.



Uncovering hidden racism

“… area racism, as indexed by the 
proportion of Google searches 
containing the “N- word”, is 
significantly associated with not 
only the all-cause Black mortality 
rate, but also Black-White 
disparities in mortality.”

Chae et al. Association between an Internet-Based Measure of Area Racism 
and Black Mortality. PLOS One 2015



Tweeting about Adderall, a commonly used 
stimulant among students

Hanson et al, 2013



Where are people tweeting about Adderall from?

Hanson et al, 2013



As Google notes:

"You may come across such ads 
when you're viewing a website, 
video, or app on Google's display 
network.
In addition to seeing ads based on 
your interests, you may also see ads 
based on the types of sites you 
visit."



A sign of loyalty?



Long distance pregnancy testing?

“[Pole] ran test after test, analyzing the data, and before long some 
useful patterns emerged. Lotions, for example. Lots of people buy 
lotion, but one of Pole’s colleagues noticed that women on the baby 
registry were buying larger quantities of unscented lotion around the 
beginning of their second trimester. 

Another analyst noted that sometime in the first 20 weeks, pregnant 
women loaded up on supplements like calcium, magnesium and zinc. 
Many shoppers purchase soap and cotton balls, but when someone 
suddenly starts buying lots of scent-free soap and extra-big bags of 
cotton balls, in addition to hand sanitizers and washcloths, it signals 
they could be getting close to their delivery date.”



Even before your family know?

““My daughter got this in the mail!” he said. “She’s still in high school, and 
you’re sending her coupons for baby clothes and cribs? Are you trying to 
encourage her to get pregnant?”

The manager didn’t have any idea what the man was talking about. He looked 
at the mailer. Sure enough, it was addressed to the man’s daughter and 
contained advertisements for maternity clothing, nursery furniture and 
pictures of smiling infants. 

The manager apologized and then called a few days later to apologize again.

On the phone, though, the father was somewhat abashed. “I had a talk with 
my daughter,” he said. “It turns out there’s been some activities in my house I 
haven’t been completely aware of. She’s due in August. I owe you an apology.”





Umar Farouk Abdulmutallab
• Abdulmutallab’s father had alerted US 

authorities previously

• Separately, his name was added to the 
550,000 on the National 
Counterterrorism Database

• But no-one informed the FBI no-fly list

• Abdulmutallab :
• bought ticket, with cash
• boarded without a passport
• noted to be acting suspiciously at gate

• Janet Napolitano (Secretary of 
Homeland Security)
• Day 1: "once the incident occurred, the 

system worked" She cited “
• Day 2: the system "failed miserably“





Conclusion

• New sources of data offer many opportunities

• But we need to address the complicated ethical issues
• In a world where people are happy to post their most intimate details on line

• And where those seeking to make the world a better place are severely 
disadvantaged to those whose products kill

• And remember that:
• Data are not stamps, to be collected for the sake of it (with apologies to 

philatelists)

• We should learn from the (very many and frequent) mistakes of others 
(recognising their liberal use of official secrecy to cover them up)

• No matter where we get our data from, the same principles of avoiding bias 
apply 



Health and the built environment: 
Google Street View and the SPOTLIGHT project

Harry Rutter
@harryrutter







Breezewood, Pennsylvania, 2008 http://www.edwardburtynsky.com/









Self-defined neighbourhood tool

“Please draw the boundaries of what you consider as 
your neighbourhood on the map below”

• Click to create points on the map

• All geographical points were recorded as 
feature attributes in a GIS

• All the points were combined to form an 
enclosed area









Online survey

• 12 neighbourhoods per country in 5 countries

• Aimed for 100 respondents/neighbourhood

• Sample of 6,000

• Approx 40 questions, some in multiple parts

• Average completion time around 30 minutes

• Paper version available on request

• Overall response rate around 10%





bit.ly/SPOTLIGHTEU







“Our home neighbourhoods, along with the places where we
work, study, shop, travel and spend the rest of our time, have
complex influences on our behaviour, with multiple factors
acting in different ways, on different people and in different
contexts. These factors only rarely follow a simple linear causal
chain in which a single determinant is directly associated with a
single outcome.”

Rutter et al, Obesity Reviews 2016







Source: Swinburn et al, Lancet 2011

Evidence base

Public/media/political discourse

Political mandate



Source: Swinburn et al, Lancet 2011

Evidence base

Public/media/political discourse

Political mandate



WHO Global Action Plan for Physical Activity: the physical activity system



Conclusions

• Our understanding of the interactions 
between individuals and their environment is 
growing, but there’s still much to learn

• Huge problem of recruitment to studies

• Need new tools, methods, and approaches

• Technology may help with some problems

• Need to grapple with complex systems

• Focus on policy-relevance of research



A world of data: an 
overview

New sources of data: 2

Chair: Martin McKee



Behind the words: 
quantitative textual 

analysis
Speaker: Aaron Reeves



The use technology to collect 
spatial and population data in 

complex situation

Chris Grundy
Chris.Grundy@lshtm.ac.uk



Spatial data in public health: 1907

• Typanosomiasis & 
distribution of Tsetse fly

• Belgian Congo

• 1907

• Dr Yale Massey

• LSHTM map archive



Spatial data: 1997



Spatial data: 2017



Advances in technology



Changes in data are viewed

Source: simonbjohnson-github.io



Population estimation & mobility

• Rapid

• Minimal field work

• Easy

• Cheap



Counting structures

Population =  n structures  x   n people / structure

Manual or 
Automated counts

Small structure 
occupancy survey



Manual structure count

• Structures located by eye

• Points or polygons

• Different methods

– On screen

– Printed images

– In person



Am Timan, Chad



Population estimation



Problems with counting structures

• Does not work in all settings

• Scalability

• Access to satellite imagery

• Rapidly changing settings



Data sharing / crowdsourcing

• Data sharing

– Data archives

– Humanitarian Data Exchange

– Openstreetmap

• Crowdsourcing

– HOT

– Missing maps



Machine learning

• Automated feature extraction

– Train system to recognise features

– Improves with more training

• Not cheaper or faster than crowdsourcing

– Training is expensive & time consuming

– Still relies on satellite imagery

– Very specialised skills

• Benefits are longer term



Population mobility

• Different types

– Daily movement: Exercise, obesity

– Mobile populations: sex workers, miners

– Disasters: where do people go

– Outbreaks: movement between areas

– Migration: forced, economic



Mobile phone tracking / data

• All use of mobiles is recorded

– Type of use, location, time / date

• Increasing use for mobility / populations

– Population movement during emergency

– Population change through year / week

• Problems

– When applicable: phone ownership

– Specialist skills required



GPS trackers

• Simple GPS devices used since 1990s

– I-gotU

• Mobile phone apps

– My coordinates

– Tracker

• GPS tracking devices

– Long battery life

– No on/off switch

– Encrypted



Lake Victoria fishing communities



New collaborative data models required

• Mapping an emergency

– OSM crowdsource base map

– Machine learning 

• Uses OSM data for training

• Updates OSM

– Field teams & communities

• My Coordinates: to locate clinics, schools

• Information on population per structure

– Mobile phone data to inform on movement

– Social media data used to select areas of demand



Liam Smeeth

London School of Hygiene and Tropical Medicine

Thanks to: Anthony Matthews, Krishnan Bhaskaran, Sara Thomas, 
Emily Herrett, Claire Cook, and many (many) others

Funding: Wellcome, MRC, BHF, NIHR

Imaginative uses of medical data



The computerisation of health records
 extraordinary opportunities for research

• Cheaper research

• Research that couldn’t otherwise be done

• Better research



Measles mumps rubella (MMR) 
vaccination and autism



MMR and autism

• 1998 Lancet paper: MMR vaccination might 
cause autism

• MMR vaccine coverage fell internationally

• Measles outbreaks occurred



MMR coverage by time of 2nd birthday, England
NHS Immunisation Statistics, HSCIC

Study raises 
concerns



Measles mumps rubella vaccination 
and autism

• United Kingdom Medical Research Council funded 
case-control study based on several million  
electronic health records

• Similar large studies in USA and Denmark

• Only possible because of electronic health records



Effect
.5 .75 1 1.25 1.5 2

 Combined

 Current study

 DeStefano et al

 Madsen et al ASD

 Madsen et al autism

Effect size (95% CI)

0.92 (0.68 – 1.24)

0.83 (0.65 – 1.07)

0.93 (0.66 – 1.30)

0.86 (0.68 – 1.09)

0.87 (0.76 to 1.001)

Decreased risk Increased risk

Smeeth et al, Lancet 2004;354;963-9

MRC study 
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Shah AD et al. Type 2 diabetes and incidence of cardiovascular diseases: a cohort 
study in 1·9 million people. Lancet Diabetes Endocrinol. 2015 Feb;3(2):105-13. 

Diabetes control and heart disease



Shah AD et al. Type 2 diabetes and incidence of cardiovascular diseases: a cohort 
study in 1·9 million people. Lancet Diabetes Endocrinol. 2015 Feb;3(2):105-13. 

Diabetes control and heart disease



Shah AD et al. Type 2 diabetes and incidence of cardiovascular diseases: a cohort 
study in 1·9 million people. Lancet Diabetes Endocrinol. 2015 Feb;3(2):105-13. 

Diabetes control and heart disease



Impact of statin media coverage on the use 
of statins in the UK

• Two BMJ articles late 2013 suggesting  side effects of 
statins may outweigh benefits

• Media coverage grew through early 2014
 Based on absence of evidence











Body mass index and cancer

Bhaskaran K, Douglas I, Forbes H, dos-Santos-Silva I, Leon D, Smeeth L. Body 
mass index and risk of 22 specific cancers: a population-based cohort study of 
5.2 million UK adults. Lancet 2014.



1980             1984            1988              1992             1996             2000             2004             2008  2012 2013

Age-standardised prevalence of overweight and obesity ages ≥20 years, by sex, 1980–2013

Ng M et al Lancet 2014
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• Cohort study within the Clinical Practice 
Research Datalink (CPRD)

• 5.2 million people with BMI measures

• 33.9 million person-years of follow-up 
included

• 184,594 people (3.5%) experienced one of the 
21 commonest cancers

Body mass index and cancer



Bhaskaran K et al Lancet 2014









Different causes

Bhaskaran K et al Lancet 2014



Effect modification by gender, menopausal status



Assuming causality:

• for the 10 cancers showing a clear positive 
relationship, a 1 kg/m2 population-wide 
increase in BMI (about the same as the last 10 
years) will lead to:

460,000 extra cancers worldwide

Implications 1: public health



The heterogeneity in observed effects of BMI 
strongly suggests that underlying mechanisms 
vary by:

• gender

• menopausal status

• different tissues and organs

Implications 2: biology



The computerisation of health records
 extraordinary opportunities for research

• Cheaper research

• Research that couldn’t otherwise be done

• Better research



What do we need?

• Expertise, optimal methods, and ensuring high 
data quality

• Confidentiality and security of data

• Maintaining public trust



How are Schools of Public Health making use of new data sources?

Anna Odone (University Vita-Salute San Raffaele, Italy)

Maurice Zeegers (Maastricht University, Netherlands)

Damir Ivankovic (EuroNet MRPH)

Carmen Varela Santos (ECDC)

Facilitator: 
Martin McKee

Round table session - 16.30-17.15
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