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Outline

1. Explain the context –

mobile phones

2. Show you some of (my) 

mobile data - maps

3. Explain why it might 

matter using real world 

examples – and more…



The personal tracking device? The personal healthcare device?



• Estimated to be 9 in 10 people with smartphones (90%) 
by 2018*

• So what? Why does this matter to Health Geographers?

• But 130% of NZ has a smartphone? Why?

https://www.horizonpoll.co.nz/page/419/look-whos-go 
http://www.pewinternet.org/2015/10/29/technology-device-ownership-2015/
http://www.scoop.co.nz/stories/BU1312/S00422/nz-will-have-90-smartphone-and-78-tablet-ownership-by-2018.htm

The ascent of the smartphone

http://www.scoop.co.nz/stories/BU1312/S00422/nz-will-have-90-smartphone-and-78-tablet-ownership-by-2018.htm
http://www.scoop.co.nz/stories/BU1312/S00422/nz-will-have-90-smartphone-and-78-tablet-ownership-by-2018.htm
http://www.scoop.co.nz/stories/BU1312/S00422/nz-will-have-90-smartphone-and-78-tablet-ownership-by-2018.htm


“People without 
smartphones” / 
“people without 
internet” - follows 
deprivation 
patterns (red = 
most deprived)

(new) Digital inequalities?



Useful?
Or Helpful?
for Health

https://www.theguardian.com/technology/askjack/2017/jan/26/what-is-the-best-way-to-track-someone-with-dementia
https://www.theguardian.com/technology/2016/jan/21/shops-track-smartphone-uk-privacy-watchdog-warns

https://www.theguardian.com/technology/askjack/2017/jan/26/what-is-the-best-way-to-track-someone-with-dementia
https://www.theguardian.com/technology/2016/jan/21/shops-track-smartphone-uk-privacy-watchdog-warns


Privacy?

http://www.cbc.ca/news/technology/marketplace-apps-privacy-smartphone-1.3919832
https://www.theguardian.com/technology/2015/jan/09/dog-tracker-plus-review-gps-pet-tracking
https://www.ft.com/content/1efb95ba-d852-11e6-944b-e7eb37a6aa8e

http://www.cbc.ca/news/technology/marketplace-apps-privacy-smartphone-1.3919832
https://www.theguardian.com/technology/2015/jan/09/dog-tracker-plus-review-gps-pet-tracking
https://www.ft.com/content/1efb95ba-d852-11e6-944b-e7eb37a6aa8e


Useless? 
illegal?
dangerous?

https://www.theguardian.com/technology/2015/may/12/us-employee-myrna-arias-sues-intermex-xora
http://www.businessinsider.com.au/sleep-tracking-apps-polysomnography-study-neurologist-patrick-fuller-2016-2?r=US&IR=T
https://www.theguardian.com/technology/2015/jan/09/dog-tracker-plus-review-gps-pet-tracking

https://www.theguardian.com/technology/2015/may/12/us-employee-myrna-arias-sues-intermex-xora
http://www.businessinsider.com.au/sleep-tracking-apps-polysomnography-study-neurologist-patrick-fuller-2016-2?r=US&IR=T
https://www.theguardian.com/technology/2015/jan/09/dog-tracker-plus-review-gps-pet-tracking


https://behavioranalyticsretail.com/mall-analytics/
https://lifehacker.com/how-retail-stores-track-you-using-your-smartphone-and-827512308?IR=T

Purple square = person. 
Green line = tracks Heatmaps of all shoppers

Mall Tracker: what about when you don’t know….?
“Free” Wifi, Bluetooth or Cameras to track you

Using Bluetooth 
or wifi to do 
indoor 
positioning at 
airports, railway 
stations, malls, 
etc

https://behavioranalyticsretail.com/mall-analytics/
https://lifehacker.com/how-retail-stores-track-you-using-your-smartphone-and-827512308?IR=T


https://www.nytimes.com/interactive/2019/12/19/opinion/location-tracking-cell-phone.html

https://www.nytimes.com/interactive/2019/12/19/opinion/location-tracking-cell-phone.html


https://www.nytimes.com/interactive/2019/12/19/opinion/location-tracking-cell-phone.html

A few movement videos 
to get a sense of the scale 
of data collection 

https://www.nytimes.com/interactive/2019/12/19/opinion/location-tracking-cell-phone.html


Learning Outcomes: for those who want to feel like a student

Content Learning Outcomes

Emerging Methods: 
smartphone location 
collection

Be able to explain what the emerging methods 
in Health Geography (smartphone location) 
are and how these apply to Geographical  
research

Emerging Methods: 
Privacy

Be able to explain and evaluate the issues of 
privacy associated with emerging methods in 
Health Geography

Emerging Methods: 
Ethics

Explain and evaluate the ethical issues related 
to the use of emerging methods in Health 
Geography such as smartphone location 
monitoring

Emerging Methods Be able to explain a use case and apply 
emerging methods to collect data ‘in the field’



Discussion on Ethics
The principle of informed consent
That the patient or research subject has been given sufficient 
information in order to make a reasoned decision 
Spot the difference (below)

15weeks vs 1 page



Issues - Confidentiality / Privacy / Surveillance

Key issues
1.Keeping data confidential (disclosure)

I. Hacking / Theft (security issue)
II. Data loss

2.Keeping data (personal information) private
I. Unintended identification
II. Home address, work address, etc

3.Surveillance
I. Patterns
II. Sensitive locations (e.g. crime, strip 

club, politics or all 3?)
III. The ‘creep’ factor (e.g. GeoCreeper

App)

Next: what the data looks like



Numbers… 
where do they come from?



What data is already collected on 
and about you?

Looking at some existing (and familiar) data sources using my mum 
and dad, a colleague and myself

• Wearables

• Smartphones

• Financial (credit/EFTPOS)

• Social Media - Facebook / Instagram / Twitter

• Search Engine

• Specific tracking and fitness apps (e.g. Moves, Strava, Runkeeper)

• Bulk mobile phone data



A ‘simple’ example

• Sensors + Smartphones

• Apps (e.g. Moves, Strava, …)

• Wearables (e.g. Fitbit, Jawbone, MiBand)

Collecting ‘small data’: the quantified self



Quantified Self: 
My credit card data?



Quantified Self: Facebook 
data and the ‘check in’



Important Tangent: the genie is out of 
the bottle: accidental parent tracker…

Your location is constantly 
recorded by a variety of 
companies and services – we 
could use this type of data to 
improve health care provision 
e.g. Fast-food outlets / liquor 
stores / gambling outlets
Interested in your location 
history -
https://www.google.com/maps/
timeline

https://www.google.com/maps/timeline


Google a search engine is 
watching you – try it yourself

https://www.google.com/maps/timeline

https://www.google.com/maps/timeline


Constant monitoring of location and ‘type’ of movement

More detail, but highlights same places as financial data, Facebook and Google

My moves data
Gӓvle, Sweden



Towards an activity space:
A summary of the complexity 

after Smith, Foley and Panter (2019). Source https://doi.org/10.1016/j.healthplace.2019.04.003

Activity Space 
“concept which aims to more accurately capture exposure to 
different environments”

Measurement is complicated, but we want to use it to (better) 
understand how health and environment are connected

https://doi.org/10.1016/j.healthplace.2019.04.003


My ‘moves’ over a year
Travel choices: post child

Longitudinal data over time and space. Activity Spaces change



Why it Matters? 
(part 1 – individuals)

A short case study on better understanding 
peoples health, environment and location 
interactions

Christchurch Respiratory Health Project

“Sensing the City” – funded by CRCSI and 
FPX (Australia and Sweden)



Real time ‘risk’: spatio-temporal (space 
and time) dynamics
• Accurately assigning exposure 

• How does COPD condition alter with moving through the sensing city?

• ‘Patient X’ knows when and where pollution is higher + almost real time

Route



My risk ‘profile’ over a day
Might be most useful for constantly changing exposures (e.g. air quality, UV) but 
not so much for deprivation 

How interpolation, averaging / method affect the result

Winter (average), winter (daily), winter (hourly), winter (by minute)



Why it Matters? 
(part 2 – whole population)

A second case study in better understanding 
peoples movement during ‘lockdown’ in NZ

https://youtu.be/bRSy8zxc4hE

Thanks to Ministry of Health NZ and 
Dataventures

https://youtu.be/bRSy8zxc4hE


Everyone in NZ: hourly, daily, 
annual patterns, seasonality



What is already known? 

• There is ample evidence on the existence of social and geographical 
inequality in non-communicable and infectious diseases.

For example, 
compare these two sets of bars for life 

expectancy and deprivation in 2012-14 in NZ

85.5 (least deprived) compared to 79.4 (most 
deprived) years (female), a 6.1 year gap

And
82.3 (least deprived) and 74.8 (most deprived) 

years (male), a 7.5 year gap

https://teara.govt.nz/en/interactive/30737/life-expectancy-and-deprivation-2012-14

https://teara.govt.nz/en/interactive/30737/life-expectancy-and-deprivation-2012-14


Using mobile phone data to understand 
COVID-19 lockdowns in NZ

What this study adds? 

• The emergence of 
COVID-19 provided a 
‘natural experiment’ in 
the application of 
national policy

• We demonstrate the 
importance of 
understanding 
underlying social 
fractures in the 
application of policy.



What is deprivation?

Often expressed as Deciles or Quintiles (i.e. 10ths or 5ths of the population



Maps of Deprivation

Timaru

Christchurch



A mobility index

Higher values (y-axis) = higher levels of 
movement

Dates along the horizontal axis



Pre-COVID-19 patterns of movement



Lockdown and neighbourhood 
deprivation



Lockdown and neighbourhood 
deprivation

e.g. Compare 
these two 

bars



Summary
• Provides new evidence to the policy debate about the impact(s) 

and efficacy of national, regional or local lockdowns which have 
sparked such controversy.

• “one size” doesn’t fit all – unequal drops in movement
• Neighbourhood deprivation (still) matters.

http://dx.doi.org/10.1136/jech-2020-216108

http://dx.doi.org/10.1136/jech-2020-216108


Any (other) application area you can 
think of? Or join a study and share 

your (mobile) data!

Thanks for listening
Any questions or comments?

@CampbellMH

@GeoHealthLab

http://www.geohealth.canterbury.ac.nz/

http://www.geohealth.canterbury.ac.nz/

