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Visualiza(on	
  in	
  Public	
  Health	
  



What	
  is	
  Public	
  Health?	
  



What	
  is	
  Public	
  Health?	
  

Public	
  health	
  	
  
uses	
  epidemiological	
  and	
  biosta(s(cal	
  methods	
  to:	
  

	
  
Assess,	
  monitor,	
  evaluate	
  and	
  analyze	
  the	
  health	
  of	
  popula(ons	
  

	
  



Typical	
  Ques(ons	
  

• Which	
  groups	
  are	
  affected?	
  
•  How	
  cases	
  or	
  death	
  are	
  distributed	
  by	
  
popula(on	
  demographics:	
  gender,	
  age	
  

• What	
  is	
  the	
  level	
  or	
  magnitude	
  of	
  the	
  problem	
  
•  How	
  many	
  cases,	
  deaths	
  
• What	
  is	
  the	
  rate	
  (cases	
  or	
  deaths	
  per	
  total	
  
popula(on)	
  

• What	
  are	
  the	
  trends	
  over	
  (me?	
  
•  How	
  are	
  the	
  cases	
  geographically	
  distributed?	
  
Where	
  are	
  the	
  places	
  with	
  higher	
  risk?	
  



Public	
  Health	
  Analy(c	
  Process	
  

1.	
  Ques(on	
  –	
  iden(fy	
  public	
  health	
  issue	
  
2.	
  Iden(fica(on	
  of	
  data	
  sources	
  (MoH,	
  etc)	
  
3.	
  Selec(on	
  and	
  applica(on	
  of	
  analy(c	
  
	
  process	
  
•  	
  Main	
  dimensions:	
  (me,	
  place,	
  person	
  

4.	
  Analysis	
  and	
  interpreta(on	
  of	
  results	
  
5.	
  Presenta(on	
  and	
  sharing	
  of	
  results	
  and	
  key	
  
	
  findings	
  (to	
  whom?)	
  

6.	
  Interven(ons	
  –	
  ac(ons	
  for	
  improving	
  public	
  
	
  health	
  



Public	
  Health	
  Analy(c	
  Process	
  

Ramon	
  Mar(nez	
  



How	
  do	
  we	
  get	
  the	
  data?	
  



Public	
  

8	
  

Public	
  Health	
  Data	
  Flow	
  

Ministry	
  of	
  Health	
  

Labs	
  Local	
  Officials	
  

Healthcare	
  workers,	
  
Clinicians	
  

Public	
  health	
  
prac((oners	
  

World	
  Bodies	
  
(UN,	
  WHO,	
  FAO,	
  OIE)	
  



Infec(on	
  

Symptoms	
  

Medical	
  
care	
  

Diagnosis	
  

Successful	
  
repor(ng	
  

	
  Steps	
  To	
  Obtaining	
  Popula(on	
  Data	
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Where	
  is	
  Visualiza(on	
  Used	
  in	
  Public	
  Health	
  

•  Spa(al	
  Covariates	
  
•  Temporal	
  Changes	
  
•  Understanding	
  Popula(ons	
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Temporal	
  Trends	
  

Chunara	
  et	
  al.	
  AJTMH	
  2012	
  



Spa(al	
  Covariates	
  

Malaria	
  Atlas	
  Project	
  	
  
(hap://www.map.ox.ac.uk)	
  



WHO Region

Africa

Americas

Eastern Mediterranean

Europe

South-East Asia

Western Pacific

Points mark the reported origin of the outbreak, or if unknown, where the highest reported morbidity and 
mortality rates were reported. 
 

Geographic	
  distribu(on	
  of	
  outbreaks,	
  1996-­‐2009	
  



Popula(on:	
  Global	
  Migra(on	
  of	
  
Pilgrims	
  During	
  the	
  Hajj	
  

Integrated	
  Awareness	
  of	
  Global	
  Popula(on	
  Mobility	
  &	
  Global	
  Infec(ous	
  Disease	
  Ac(vity	
  

www.healthmap.org/hajj	
  



H7N9	
  and	
  Social	
  Media	
  

•  Confirmed	
  case	
  of	
  
H7N9	
  reported	
  on	
  
Weibo	
  April	
  3,	
  2013	
  

•  Hospital	
  confirmed	
  
case	
  on	
  Weibo	
  



Emerging	
  and	
  Re-­‐emerging	
  Infec(ons,	
  1996-­‐2010	
  

Venezuelan	
  Equine	
  Encephali(s	
  
Dengue	
  Haemorrhagic	
  Fever	
  

Cryptosporidiosis	
  
Human	
  Monkeypox	
  
E.Coli	
  O157	
  

nvCJD	
  

Ebola	
  Haemorrhagic	
  Fever	
  
Marburg	
  Haemorrhagic	
  Fever	
  
Ross	
  River	
  Virus	
  
Hendra	
  Virus	
  
Reston	
  Virus	
  

West	
  Nile	
  Virus	
  
Legionnaire’s	
  Disease	
  
Severe	
  Acute	
  Respiratory	
  	
  
	
  	
  	
  	
  	
  Syndrome	
  (SARS)	
  
Malaria	
  
Typhoid	
  
Cholera	
  
BSE	
  
Lassa	
  Fever	
  
Yellow	
  Fever	
  

Lyme	
  Borreliosis	
  
Echinococcosis	
  
Diphtheria	
  
Influenza	
  A	
  (H5N1)	
  
Nipah	
  Virus	
  
RVF/VHF	
  
O’Nyong-­‐Nyong	
  Fever	
  
Buruli	
  Ulcer	
  
Mul(drug	
  Resistant	
  Salmonella	
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Worldwide	
  Obesity	
  Prevalence	
  
2002	
  

2010	
  

Source:	
  WHO	
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Whole population 

Specificity 

Doctor/Nurse 
involvement 

Speed 

Sensitivity 

Cost 

Public engagement	
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Infec(on	
  

Symptoms	
  

Medical	
  
care	
  

Diagnosis	
  

Successful	
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Whole population 

Specificity 

Doctor/Nurse 
involvement 

Speed 

Sensitivity 

Cost 

Public engagement	
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Current Public  
Health Surveillance 
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Where	
  Visualiza(on	
  Can	
  Be	
  Used	
  in	
  Public	
  
Health	
  

•  Communica(on	
  
•  Using	
  Informa(on	
  
•  Assessing	
  Privacy	
  
	
  



Communica(on	
  





23andme.com	
  





Using	
  Informa(on	
  	
  



Gapminder.com	
  







Tracking	
  obesity	
  with	
  Facebook:	
  
neighborhood	
  level	
  

Chunara	
  et	
  al.	
  PLoS	
  One.	
  2012	
  



Brooks	
  et	
  al.	
  2015	
  



Assessing	
  Privacy	
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Visualiza(on	
  in	
  Public	
  Health	
  

Questions?���
Rumi Chunara, PhD���

rumi.chunara@nyu.edu

•  Spa(al	
  Covariates	
  
•  Temporal	
  Changes	
  
•  Understanding	
  Popula(ons	
  
•  Communica(on	
  
•  Using	
  Informa(on	
  
•  Assessing	
  Privacy	
  


