
Learning from Online Health Communities 

Noémie Elhadad 
noemie@dbmi.columbia.edu 



Apps/tools for health consumers & patients 

iPhone	  “health	  apps”	  

xkcd.com	  

A	  (not	  social)	  tracking	  tool	  













Online Health Communities 

Individuals with chronic disease rely on disease-specific 
 - blogs 
 - mailing lists  
 - discussions forums 

 
Research questions  

 - reach several fields (clinical discovery, epidemiology, health 
 communication, HCI, data sciences) 
 - benefit different audiences (patients, health researchers) 
  

 
 
 
 



Is it good or bad? 

Are there health outcomes associated with participation in an 
online health community? 
What about psycho-social outcomes? 
 
 
 
 
 



Who are the members? 

What are members’ demographics and socio economic status? 
What are their levels of health literacy? 
 
Are there specific personalities which correlate with participation?  
 
How much are members ready to disclose about their conditions? 
 
What are the patterns of interaction amongst the participants? 
 
 
 



Misinformation, trust 

What is the prevalence of misinformation in a given forum? 
How to characterize misinformation? 
Are there mechanisms for members to identify/flag 
misinformation? 
 
Are there circles of trust?  
What are the mechanisms for a member to identify them? 
 
To which extent are the findings community/disease dependent? 
 



What do members talk about? 

What types of support do members get from each other? 
What are topics of discussions? 
What are the types of emotions expressed? 
 
Are there evidence of collective sensemaking? 
 
How much variation are there from one community to another 
and if so, why is that? 



Does it advance clinical discovery? 

Can we discover side effects of drugs, co-morbidities, new 
symptoms from the contents of online health communities? 
Can we recruit patients for clinical trials through an online health 
community? 



Qualitative and data-driven methods 

Qualitative methods 
 - Content analysis (select sample based on keywords reflective 

of research question at hand / establish a coding schema / manually 
code the samples) 

  - Surveys, focus groups 
 … 

 
Data-driven 

 - Topic modeling 
  - Association studies 

 - Social network analysis 
 … 



Predicting cancer stage of members 
in a breast cancer online community (Jha & Elhadad, 2010) 

Only 10% of members in a breast cancer forum give their clinical 
profile 
Can we infer the stage of a member based on their discourse 

 - what they talk about 
 - who they talk to 

 
(and why do we want to do so?) 
 



Dataset 

Active users with entered profile 
information (post > 50 words) 

Stage I 2,226 

Stage II 2,406 

Stage III 1,031 

Stage IV 749 

Total 6,412 

Stage I 1,317 

Stage II 1,400 

Stage III 580 

Stage IV 448 

Total 3,745 

Users with entered profile 
 information 

Overall forum usage  
(as of March 2010; compare to 119,000 members as of September 2012) 

Nb. of participants 62,000 

Nb. of threads 26,160 

Nb. of posts 524,247 

Nb. of threads with < 20 posts 22,334 



Cancer stage prediction 

What participants say  
–  text-based prediction 

Who the participants interact with  
–  network-based prediction 

 
Machine learning, supervised framework 
–  Active participants with cancer stage information 
–  5-fold stratified cross validation 

 



Text-based classification 

Full post history, concatenated  
Signatures removed 
 
 
 
 
 
 
 
Lexical features only (unigram, bigrams, trigrams) 
 
 
 
 
 
 

Stages Min nb. 
words 

Max nb. 
words 

Average 
nb. words 

Median 
nb. words 

I 4 609,608 8,429 3,123 

II 2 353,731 8,142 3,112 

III 8 211,655 9,297 3,189 

IV 10 893,326 17,083 326 



Network-based classification 

Build network of interactions 
–  Nodes = forum participants 
–  Edges = level of interaction among participants 

Propagate labels 
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Network-based classification 

Represents presence of interaction between two participants 
 
Participants post in the same threads, within 5 posts of each other 
One participant explicitly mentions the other 
–  Extract real names and aliases 

 



Results 

Stage P R F 

I 76.2 26.4 39.3 

II 79.4 18.7 30.3 

III 76.6 35.0 48.0 

IV 76.4 50.7 60.9 

Baseline 
Stage P R F 

I 54.9 63.9 59.1 

II 51.6 55.0 53.2 

III 52.7 30.3 38.5 

IV 82.5 71.2 76.4 

Text-based 

Stage P R F 

I 50.4 56.7 53.4 

II 49.6 49.1 49.3 

III 65.7 27.7 39.0 

IV 59.3 83.7 69.4 

Network-based 

Stage P R F 

I 57.1 65.4 61.0 

II 56.6 53.5 55.0 

III 56.1 48.3 51.9 

IV 84.7 81.3 83.0 

Combined 



Detecting salient concepts of discussion  
in ASD forums (ongoing work) 

Autism spectrum disorder forums 
 caregivers and parents of patients 

 
Can we identify salient concepts of discussion, where 
- Concept = semantic concept determined by a set of lexical 
variants (e.g., heart attack, myocardial infarct, heart attacks) 
- Salient = significantly more discussed in ASD forum than in a 
control, non-ASD forum 
 
(and why we want to do so?) 



Build a lexicon of concepts 

Start with a known health dictionary (UMLS), but… 
 it’s technical,  
 it’s noisy, 
 it might not have good coverage of ASD concepts 

Add spelling variants of UMLS concepts 
 Double Metaphone algorithm (phonetic encoding) 
 e.g., risperdal: ‘rhisperdol’, ‘respirdol’, ‘risperdall’, ‘rispardal’  

Add frequent bigrams from texts we know are relevant to ASD 
 PubMed articles on ASD 

 



Identify salient concepts 

Control forum: general parenting forum 
Association study 
 
 
 
 
 
 
 
Multiple hypothesis testing, false discovery rate 



Identify salient concepts 

Raw frequency is not a valid 
measurement of prevalence of a 
concept in a forum! 
 
VACCINE  
Raw freq: 9939 
Post support: 4134 
Member support: 850 
 
SOCIAL SKILLS 
Raw freq: 6794 
Post support: 5227 
Member support: 1006 
 

EARLY INTERVENTION  
Raw freq: 4345 
Post support: 3632 
Member support: 1063 
 
SPEECH THERAPY 
Raw freq: 3712 
Post support: 3245 
Member support: 1048 
 



Dataset 

Autism: 47M words, vocabulary 165K 



Results 

Lexicon 



Results 

Salient concepts 
8K concepts frequent enough for hypothesis testing,  
79% are significant for ASD; 3% are significant for Control 



Concept-concept associations 

Example excerpts taken from ASD forum posts containing concepts found 
through exploration of  all neighbors 1 & 2 edges from Risperdal. Relative size of node 
depicts relative member mention of concept. Color of node depicts semantic group. 



Concept “school”, in ASD forum 



Concept “school”, in ASD forum 

When	  my	  dd	  was	  really	  having	  a	  hard	  <me	  a	  few	  years	  ago	  (about	  age	  5),	  we	  were	  able	  to	  have	  the	  behavioral	  therapist	  	  
from	  the	  school	  do	  an	  eval	  and	  help	  us	  with	  a	  game	  plan	  of	  how	  to	  redirect	  the	  behavior.	  

The	  au<sm	  school	  is	  run	  through	  the	  scholarship	  which	  is	  taken	  from	  the	  school	  district's	  funds	  they	  would	  get	  for	  
having	  our	  ryan.	  

If	  you	  chose	  to	  home	  school	  will	  you	  be	  able	  to	  do	  any	  private	  speech	  or	  ot	  services?	  

The	  behavioral	  therapist	  has	  done	  wonders	  with	  her,	  gave	  us	  <ps	  and	  i	  have	  used	  those	  at	  home-‐taylor	  was	  totally	  	  
unruley	  when	  she	  started	  school	  5	  years	  ago.	  

...great	  dvd	  for	  our	  kids	  star<ng	  school	  and	  modeling	  what	  is	  expected	  …"<me	  for	  school"	  it	  is	  loaded	  with	  	  
real	  kids	  and	  step	  by	  step	  the	  rules	  of	  school	  like	  "	  siKng	  and	  looking	  at	  teacher”	  and	  "standing	  in	  line",	  "siKng	  in	  
circle	  <me"	  ,	  "listening	  to	  a	  story"	  and	  peer	  social	  rules	  and	  many	  more...	  	  

You	  should	  be	  geKng	  progress	  notes	  on	  the	  iep	  goals	  at	  least	  as	  frequently	  as	  the	  rest	  of	  the	  school	  gets	  report	  cards	  	  
or	  progress	  reports.	  



Concept “Language”, in  ASD forum  



Concept “Language”, in  ASD forum 

“…it's	  called	  'jargoning'	  and	  is	  a	  milestone	  along	  the	  way	  	  
towardslangauge	  development.”	  

“X	  never	  had	  an	  echolalia	  phase,	  at	  least	  that	  i	  no<ced.	  	  
it	  is	  definitely	  a	  pre-‐cursor	  to	  func<onal	  langauge,	  and	  i	  	  
think	  that	  you	  have	  reason	  to	  be	  encouraged,	  	  
given	  Y's	  young	  age.”	  
	  

“He	  recently	  started	  teaching	  himself	  sign	  language,	  	  
he	  speaks	  and	  is	  conversa<onal,	  but	  he	  is	  really	  interested	  
in	  sign	  langauge.”	  

“…their	  language	  tests	  in	  the	  normal	  range	  now	  (using	  the	  same	  
test	  that	  they	  were	  given	  at	  three),	  though	  the	  test	  doesn't	  
account	  for	  pragma<cs	  issues	  and	  social	  use	  of	  langauge	  and	  	  
conversa<on	  skills,	  both	  of	  which	  are	  s<ll	  significantly	  delayed	  –	  
their	  talent	  in	  rote	  memoriza<on	  raises	  their	  score	  on	  these	  tests	  	  
(the	  test	  way	  above	  age-‐level	  in	  things	  such	  as	  picture	  	  
recogni<on	  and	  vocabulary)…”	  



Concept “Language”, in General parenting forum 



Final thoughts 

Methodology 
 - social network – real interactions are more meaningful than 

naïve ones 
 - prevalence of a concept – raw frequency is not as meaningful 

as member support (and member support is a stringent metric) 
 
Research 

 - beyond analysis, what interventions/tools can be built? 


