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Mobility + 
Connectivity

Pandemics

Obesity

Opioid crisis

Depression

WHO
“Ten years in public health 2007-2017”



1. Near real-time
2. Work at the scale of nations
3. Cheap
4. Unintrusive 
5. Adaptive to new types of health crises
6. Capture the whole bio-psycho-social sphere of health

Next-generation health 
surveillance systems

Digital data



PROJECT I:

Obesity

PROJECT II:

All diseases



Metabolic 
diseases
In the UK:

26% adults are obese

31k excess deaths 
connected to obesity

£58B yearly spending



No Large-scale 
data



MSOAs

Grocery purchases data

• Tesco, the largest food retailer in UK      
(30% of the market)

• 411 stores in greater London

• 1.6B products purchased by 1.6M 
customers in 2015 (zip code)

• 77k unique products

• Nutritional info and ingredients

Dataset: https://doi.org/10.6084/m9.figshare.c.4769354.v2

https://doi.org/10.6084/m9.figshare.c.4769354.v2


transaction_time clubcard_number storeID productID quantity
2015-04-12-16:45 ggC…e/sSog== 5561 72294267 2

productID name ingredients weight energy fat saturate salt sugar protein carbs fibre category
72294267 Finest 

Belgian 
Choc. Nut

Dark 
Chocolate 
Coated Brazil 
Nuts (30%) …

225g 629 53 12 0.1 18 13 21 7.8 Sweets

Transactions

Products

clubcard_number Postcode
ggC…e/sSog== NW11NU

Customers

Example records



MSOA

The “average” food product



Fibers Nutrient diversity

Consumption in space



NHS dataset on GP medicine prescriptions

1,174 practices in Greater London

1.1B prescriptions in 2016, at area level

Hypertension, Diabetes, Cholesterol

Prescription data



MSOA

Matching food and prescriptions



Food consumption and diseases



Diversity & energy predict diabetes



Limitations

1. Near real-time
2. Work at the scale of nations
3. Cheap
4. Unintrusive 
5. Adaptive to new types of health crises
6. Capture the whole bio-psycho-social sphere of health



Gather health-related information from social 
media*

Most data-mining techniques are disease-
specific and keyword-based

One algorithm to rule them all? 

Idea

* Chancellor and De Choudhury: “Methods in predictive techniques for mental health status on social media: a critical review” npj
Digital Medicine, 2020



Medical conditions
from text

Symptoms

Drugs

Conditions



Medical entity extraction

Acicretin caused my hair to thin
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Training on 2000 Reddit 
posts labeled via Mturk

F1 score in [0.71, 0.78] 
on three benchmarks



Discovering medical 
conditions at country level

0.5M users
7M submissions
130M comments



Runny nose

Throat hurts

Exhausted

Itchy, watery eyes

Congestion

Co-occurrence network



Network processing

BackboningOriginal network Infomap clustering

Hierarchical

Overlapping



Reddit 
Health 
Taxonomy



Reddit 
Health 
Taxonomy

Acne Burns …

Body
parts

Skin

Pimple whitehead
…

ICD-11 category #14



Reddit 
Health 
Taxonomy



Mental health community



Geo-referencing Reddit posts at US state level

List of US-based 
Reddit users



Health indices

1. Fraction 
%users in state mentioning symptoms of d

2. Centrality
%users in state mentioning symptoms of d,
re-weighted by symptom’s centrality on graph

3. Baseline
% users in state mentioning known symptoms from fixed 
dictionary

Hypothesis: the more sytmptoms of a disease d are 
mentioned in a state, the more d is prevalent



Health indices

1. Fraction 

2. Centrality

3. Baseline

Fraction BaselineCentrality

NLP + Network science:



What conditions occupy people’s minds



Conditions in COVID-19 tweets in USA

(USC collection)



What conditions occupy 
people’s dreams

2000 covid-related dream reports from US residents



Network of conditions in 
dreams



Summary

NLP tool to discover medical conditions

Social media health taxonomy

Validity against official data Health surveillance system properties

1. Near real-time
2. Work at the scale of nations
3. Cheap
4. Unintrusive 
5. Adaptive to new types of health crises
6. Capture the whole bio-psycho-social sphere of health 





http://www.lajello.com/video/shatner_2021.mp4
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• Epidemic dreams: dreaming about health during the COVID-19 pandemic– Royal Society Open 
Science 2022

• The Healthy States of America: Creating a health taxonomy with social media – ICWSM 2021

• Extracting medical entities from social media – ACM CHIL 2020

• How Epidemic Psychology Works on Twitter – Nature Humanities & Social Sciences 
Communications, 2021

• Tesco Grocery 1.0, a large-scale dataset of grocery purchases in London – Nature Scientific Data 
2020

• Large-scale and high-resolution analysis of food purchases and health outcomes – EPJ Data 
Science 2019

@lajelloThank you! www.lajello.com
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