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Five-Stage Model of Personal Informatics



Alice

• 20 years old

• Has a family history 
of heart disease

• Wants to be more 
active 

• Does not know how, 
because she is busy

12Li I., Dey A., Forlizzi J. CHI 2010.
“A Stage-Based Model of Personal Informatics Systems”

Five-Stage Model of Personal Informatics



Preparation
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Walk in park 
instead of 

watching TV

Action
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Epstein DA, Ping A, Fogarty J, Munson SA. UbiComp 2015.
A Lived Informatics Model of Personal Informatics. 

Epstein DA, Ping A, Caraway M, Johnston C, Fogarty J, Munson SA. CHI 2016. 
Beyond Abandonment to Next Steps:
Understanding and Designing for Life after Personal Informatics Tool Use.







A wealth of information creates a poverty of 
attention, and a need to allocate that attention 
efficiently among the overabundance of 
information sources that might consume it.

- Herbert Simon





tonight: 
working through data together
… with experts
… with support of friends and family 



Individuals

Medical Team



Irritable Bowel Syndrome (IBS)

Characterized by episodic 
gastrointestinal symptoms.

Affects up to 20% of the US 
population.

Potential individualized triggers: 
• certain nutrients
• eating behaviors
• stress
• sleep disturbances
• menstruation

John Jane Joe



Pain management Gastroenterologist Primary care



How do patients 
& providers 
collaborate 
during the 
tracking process?



How do patients 
& providers 
collaborate 
during the 
tracking process?

Patient Survey
211 overweight & IBS patients

Patient Interviews
18 patients who had experience sharing 
data with providers

Provider Interviews
21 providers working with IBS and 
overweight patients

C Chung, K Dew, A Cole, J Zia, J Fogarty, JA Kientz, SA Munson. CSCW 2016.
Boundary Negotiating Artifacts in Personal Informatics: Patient-Provider Collaboration with Patient-Generated Data

C Chung, J Cook, E Bales, J Zia, SA Munson. Journal of Medical Internet Research 2015.
More Than Telemonitoring: Health Provider Use and Nonuse of Life-Log Data in Irritable Bowel Syndrome and Weight Management



How do patients 
& providers 
collaborate 
during the 
tracking process?

John Jane Joe



Preparation Collection Integration Reflection ActionJohn

John

34 years old

Overweight

Irritable Bowel Syndrome (IBS)
Abdominal pain associated with 
diarrhea and/or constipation



Begins keeping food 
and symptom diary

John’s goal

Support for diagnosis and treatment

Provide evidence that he was 
not responding to the treatment

Support for affection needs

Preparation Collection Integration Reflection Action



John was motivated because 
he expected provider review

Increase motivation 
& accountability

34

Preparation Collection Integration Reflection Action



John integrated data using his app 
and expected it to help his providers

Limitation of tools
Difficulty anticipating provider use
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Preparation Collection Integration Reflection Action



John and his providers tried to 
make sense of the data together

25% visit time 
(< 5 mins / 20-min visit)

36

Preparation Collection Integration Reflection Action
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I’m working very hard. This should be helpful.
My doctors can probably help me figure out 
what to do.



38

I’m not trained for this!

How do I deal with that many data?
I don’t have time for this!



John’s provider gave  
him instructions for new
diet and tracking plan

Incorporating instructions
into tracking process is difficult

Not confident that the 
recommendations are correct

39

Preparation Collection Integration Reflection Action



Jane

Severe Symptoms

Missing Work

Needs Help

Preparation Collection Integration Reflection Action



unsure what to do
Consults Brother

Had Similar Symptoms

Shares his Triggers

Stress & Exercise

?!?

Preparation Collection Integration Reflection Action



tracks stress
& physical activity

Buys a Fitness Band

Tracks Mood

Tracks Physical Activity

Preparation Collection Integration Reflection Action



(tries to) make
sense of the data
Lots of Data

Mood Over Time
Activity Over Time

But No Understanding

Preparation Collection Integration Reflection Action



maybe her doctor
can help?
Did not Track Symptoms

Elimination Diet
Difficult to Follow

Did not Track Food

Lengthy Process
Possibly Inconclusive

!

?

?

Difficult to Interpret

Preparation Collection Integration Reflection Action



current standard of care



inconsistent results
• Study: show same patient 

diaries to different providers

• Same patient, different 
providers: completely different 
recommendations 

• Same provider, different 
patient: same recommendations 



Preparation Collection Integration Reflection Action

Joe
Wonders if alcohol or 
wheat might be a trigger 
for his GI symptoms.

Doesn’t have a doctor 
who he feels he can turn 
to to help him answer this 
question.

Joe
EK Choe, NB Lee, B Lee, W Pratt, JA Kientz. CHI 2014. 
Understanding Quantified Selfers’ Practices in Collecting and Exploring Personal.



Preparation Collection Integration Reflection Action

Joe
Wonders if alcohol or 
wheat might be a trigger 
for his GI symptoms.

Doesn’t have a doctor 
who he feels he can turn 
to to help him answer this 
question.

Joe

?

EK Choe, NB Lee, B Lee, W Pratt, JA Kientz. CHI 2014. 
Understanding Quantified Selfers’ Practices in Collecting and Exploring Personal.



Preparation Collection Integration Reflection Action

Decides to conduct 
an experiment 

+
Wants a conclusive 
answer fast.

EK Choe, NB Lee, B Lee, W Pratt, JA Kientz. CHI 2014. 
Understanding Quantified Selfers’ Practices in Collecting and Exploring Personal.



Preparation Collection Integration Reflection Action

Decides to conduct 
an experiment 

Sure enough, he gets sick. 

But so would anyone. 

EK Choe, NB Lee, B Lee, W Pratt, JA Kientz. CHI 2014. 
Understanding Quantified Selfers’ Practices in Collecting and Exploring Personal.



Providers and patients 
collaborate in every tracking stage 
and need better support in these collaborations

51

Preparation Collection Integration Reflection Action

C Chung, K Dew, A Cole, J Zia, J Fogarty, JA Kientz, SA Munson. CSCW 2016.
Boundary Negotiating Artifacts in Personal Informatics: Patient-Provider Collaboration with Patient-Generated Data

C Chung, J Cook, E Bales, J Zia, SA Munson. Journal of Medical Internet Research 2015.
More Than Telemonitoring: Health Provider Use and Nonuse of Life-Log Data in Irritable Bowel Syndrome and Weight Management



recasting self-tracking 
• Hypothesis formation based on journals

• Rethinking trigger detection to rigorously test 
hypotheses while reducing patient and 
provider burden.

Formulate 
Hypotheses

Iterate

Test
Hypothesis

Interpret 
Results

Track food 
& symptoms



recasting self-tracking 
• Hypothesis formation based on journals

• Rethinking trigger detection to rigorously test 
hypotheses while reducing patient and 
provider burden

J. Schroeder, J Hoffswell, CF Chung, J Fogarty, SA Munson, J Zia. CSCW 2017.
Supporting Patient-Provider Collaboration to Identify Individual Triggers using Food and Symptom Journals.



a new process



new analysis tools



visualizing results



visualizing results: bubble and bar chart



visualizing results: bubble and bar chart



visualizing results: bubble and bar chart



visualizing results: bubble and bar chart



visualizing results: bubble and bar chart



visualizing results: bubble and bar chart



visualizing results: parallel coordinates plot
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visualizing results: parallel coordinates plot



visualizations facilitated collaboration

• Greatly preferred over analyzing 
paper diaries; reduced burden of 
synthesis. 

• At least initially, patients and 
providers had concerns about data 
and results, but these were generally 
resolved through collaboration.

• Very different preferences for how to 
use these tools.



recasting self-tracking 
• Hypothesis formation based on journals

• Rethinking trigger detection to rigorously test 
hypotheses while reducing patient and 
provider burden.

Formulate 
Hypotheses

Iterate

Test
Hypothesis

Interpret 
Results

Track food 
& symptoms

J. Schroeder, J Hoffswell, CF Chung, J Fogarty, SA Munson, J Zia. CSCW 2017.
Supporting Patient-Provider Collaboration to Identify Individual Triggers using Food and Symptom Journals.



recasting self-tracking 
• Hypothesis formation based on journals

• Rethinking trigger detection to rigorously test 
hypotheses while reducing patient and 
provider burden.

Formulate 
Hypotheses

Iterate

Test
Hypothesis

Interpret 
Results

Track food 
& symptoms

R Karkar, J Zia, R Vilardaga, SR Mishra, J Fogarty, SA Munson, JA Kientz. JAMIA 2016.
A framework for self-experimentation in personalized health.



rigorous testing of hypotheses
for IBS food triggers

R Karkar, J Zia, R Vilardaga, SR Mishra, J Fogarty, SA Munson, JA Kientz. JAMIA 2016.
A framework for self-experimentation in personalized health.



a new process for Jane

Severe Symptoms

Missing Work

Needs Help

Preparation Collection Integration Reflection Action



Jane’s personal hypotheses
Possible Triggers

Stress

Confounding Effect

Caffeine

Lactose

Lactose Caffeine Stress

Preparation Collection Integration Reflection Action



designing a self-experiment

Preparation Collection Integration Reflection Action



conducting the
self-experiment

Preparation Collection Integration Reflection Action



interpreting 
results

Preparation Collection Integration Reflection Action

✓



actionable answers

✓

Preparation Collection Integration Reflection Action



preliminary evaluation (15 person field study)

Formulate 
Hypotheses

Test
Hypothesis

Interpret 
Results

• High completion rate, low reported burden

• People found results valuable:
• Valued design of controlled experiment
• Relied on visual analysis much more than 

statistical analysis

• Rigor: participants were willing to accept and act 
on less than scientific standards, to better fit study 
into their lives. 



recasting self-tracking 
• Hypothesis formation based on journals

• Rethinking trigger detection to rigorously test 
hypotheses while reducing patient and 
provider burden.

Formulate 
Hypotheses

Iterate

Test
Hypothesis

Interpret 
Results

Track food 
& symptoms



Individuals

Medical Team





Many apps support sharing to social streams



People seek support from friends & peers
• Accountability
• Emotional support: celebrate 

successes and commiserate 
struggles

• Information and advice
• Role models and 

inspiration



but shares can antagonize friends
• Bore them
• Seem boastful
• Confuse them about 

what you want 

Why would someone 
post this? 

Really bro,
no one cares. Ugh.

survey respondents

DA Epstein, BH Jacobson, E Bales, DW McDonald, SA Munson. CSCW 2015.
From “nobody cares” to “way to go!”: A Design Framework for Social Sharing in Personal Informatics



These are default, 
auto posts.

They are not
good posts.

DA Epstein, BH Jacobson, E Bales, DW McDonald, SA Munson. CSCW 2015.
From “nobody cares” to “way to go!”: A Design Framework for Social Sharing in Personal Informatics



Providing even a tiny 
bit of context can 
elicit more support.

btw, people seem to like 
photos of shoes.



A friend on your wrist? 
Social comparisons vs. 
goals in wearables 

R Gouveia, F Pereira, E Karapanos, SA Munson, M Hassenzahl. Ubicomp 2016
Exploring the Design Space of Glanceable Feedback for Physical Activity Trackers



field evaluation of several interfaces 
to give feedback on physical activity



field evaluation of several interfaces 
to give feedback on physical activity



Goal Completion 
presents one’s progress 
towards their daily goal



Normly
compares one’s goal 
completion to that of others 
having a similar walking goal



Normly
Participants were more likely 
to initiate a new walk when 
closely ahead or behind of 
others,

Participants would take an 
average of 5 minutes to start 
a new walk, and walk 394 
steps, when seeing 
themselves ahead or behind 
others, up to 500 steps,



122

108

Usage sessions per day

Normly

Goal Completion



5460

5340

Steps per day

Normly

Goal Completion



Can we combine 
goals and monitoring 
to generate support 
and accountability?

SA Munson, E Krupka, C Richardson, P Resnick. CHI 2015.
Effects of Public Commitments and Accountability in a Technology-Supported Physical Activity Intervention





• Algorithmically set daily target

• Participants optionally commit to how many days that 
week they will strive to achieve it





Three versions

Private

Announce goal

Announce 
goal and results

Goal Outcome



• Public posts about goals and outcomes 
were met with emotional, informational,
and instrumental support.

• People in the public outcome condition were 
less likely to set a commitment, but, if they 
set one, more likely to achieve it.

• Novelty wore off over 12 weeks – people 
received fewer likes and comments with time.

results

SA Munson, E Krupka, C Richardson, P Resnick. CHI 2015.
Effects of Public Commitments and Accountability in a Technology-Supported Physical Activity Intervention



Can friends use 
data to help people 
develop specific, 
tailored plans?

!?

E Agapie, L Colusso, SA Munson, G Hsieh. CSCW 2016
PlanSourcing: Generating Behavior Change Plans with Friends and Crowds



exercise dietspending

three domains



Choose domain
Keep 1-week activity log

1

1 Week Activity Log
Breakfast 
2	pop	tarts

Lunch 
Chicken	drumettes (3)
Half	ear	of	corn
Baked	beans
Half	of	a	snapple lemon	tea

Dinner 
Half	rack	of	bbque ribs,	side	of	apples	

Snack 
Fries	with	cheese	and	chives	half	a	cup

Goal:	Eat	more	fruits	and	vegetables	

Preferences/constraints
My	preference	is	to	avoid	take	out	food	and	
pack	a	lunch	if	I	am	away	from	home	all	day



Choose domain
Keep 1-week activity log

1

2

Send to a stranger and a 
friend, each of whom creates 
a plan for the next week

+

1 Week Activity Log
Breakfast 
2	pop	tarts

Lunch 
Chicken	drumettes (3)
Half	ear	of	corn
Baked	beans
Half	of	a	snapple lemon	tea

Dinner 
Half	rack	of	bbque ribs,	side	of	apples	

Snack 
Fries	with	cheese	and	chives	half	a	cup

Goal:	Eat	more	fruits	and	vegetables	

Preferences/constraints
My	preference	is	to	avoid	take	out	food	and	
pack	a	lunch	if	I	am	away	from	home	all	day

Monday
Breakfast 
Apple	with	peanut	butter	and	yogurt
Lunch 
Grilled	chicken	on	a	tortilla	wrap	with	turkey,	
lettuce,	tomato,	mayo,						
Unsweetened	tea
Dinner 
1	piece	BBQ	chicken,	corn	and	broccoli,	crystal	
light	water	
Snack 
String	cheese	with	6	crackers,	water



Choose domain
Keep 1-week activity log

1

2

Send to a stranger and a 
friend, each of whom creates 
a plan for the next week

+

3

Compare: plannee’s
perspective, expert ratings

vs

Monday
Breakfast 
Apple	with	peanut	butter	and	yogurt
Lunch 
Grilled	chicken	on	a	tortilla	wrap	with	turkey,	
lettuce,	tomato,	mayo,						
Unsweetened	tea
Dinner 
1	piece	BBQ	chicken,	corn	and	broccoli,	crystal	
light	water	
Snack 
String	cheese	with	6	crackers,	water

1 Week Activity Log
Breakfast 
2	pop	tarts

Lunch 
Chicken	drumettes (3)
Half	ear	of	corn
Baked	beans
Half	of	a	snapple lemon	tea

Dinner 
Half	rack	of	bbque ribs,	side	of	apples	

Snack 
Fries	with	cheese	and	chives	half	a	cup

Goal:	Eat	more	fruits	and	vegetables	

Preferences/constraints
My	preference	is	to	avoid	take	out	food	and	
pack	a	lunch	if	I	am	away	from	home	all	day



Overall
• Experts rated 74% of plans as very or 

somewhat likely to improve behavior.
• Participants rated 68% of plans as a 

good or very good fit with their life. 



Stranger-generated plans

Friend-generated plans

• Pushed plannees’ further, toward greater 
behavior change and improvement

• More likely to contain novel ideas, which can be 
engaging or curiosity provoking

• Less of a fit

• More likely to fit with plannee’s life, but 
less likely to push them

• Plannee imagined doing activities with 
friend or being held accountable



Stranger-generated plans

Friend-generated plans

• Pushed plannees’ further, toward greater 
behavior change and improvement

• More likely to contain novel ideas, which can be 
engaging or curiosity provoking

• Less of a fit

• More likely to fit with plannee’s life, but 
less likely to push them

• Plannee imagined doing activities with 
friend or being held accountable

How should designers 
combine the 
strengths of each?

E Agapie, L Colusso, SA Munson, G Hsieh. CSCW 2016
PlanSourcing: Generating Behavior Change Plans with Friends and Crowds







New tools are 
needed to support 
collaboration 
between people 
and experts.
These tools must 
balance scientific 
rigor with their 
ability to fit in 
people’s lives.



Friends and peers benefit 
from some context or a 
direct ask – it can turn 
boredom or a negative 
reaction into help.



When given data and 
engaged in a task, friends 
and strangers can produce 
good advice! Advice from 
each has different strengths. 





tonight

• Working through data alone

• Working through data together
… with experts
… with strangers and peers
… with support of friends and family 



Food journals can help 
people eat healthier and 
tune their diet.



Food journals can help 
people eat healthier and 
tune their diet.

but...
• they are high-burden
• they can feel judgy
• they can nudge people 

to eat things that are 
easier to log.
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Is there another way?



Food4Thought



Four versions



Nutrition challenges
Nutritionally prescriptive, serious, conventional

• Eat something high in fiber
• Eat something with at least 20 

grams of protein
• Eat something that is good for 

your eyes



Non-nutrition challenges
fun, curiosity inspiring, random, varied 

• Eat something that is yellow
• Eat something that an elephant 

would eat
• Eat something that reminds you 

of your high school years





Nutrition challenges

Non-nutrition challenges

• Higher engagement

• More judgy

• Greater gains in food mindfulness

• Challenges and activity felt more arbitrary

Social features
• Completed more challenges

• Less likely to use the app to record other foods

DA Epstein, F Cordeiro, J Fogarty, G Hsieh, SA Munson. CHI 2016.
Crumbs: Lightweight Daily Food Challenges to Promote Engagement and Mindfulness



DA Epstein, F Cordeiro, J Fogarty, G Hsieh, SA Munson. CHI 2016.
Crumbs: Lightweight Daily Food Challenges to Promote Engagement and Mindfulness



It’s not all/always about the data.
It’s not always about correction.
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