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OverV|eW for today

. Why we're here

= Overview of the course
= Introductions

= Homework



How do we know
whatwe know?

= W1at IS a bellef?

= What is knowledge?

= What is truth?

= What is a “scientific result”?




Journey from a philosophical
|dea or bellef toa “fact”?

g Who do you ask?

= A friend? Expert? Book? Google?
Wikipedia? ...

= What are the source’s baked-in
philosophical assumptions?

= What are the community standards
(+ different types of communities)

Why important? Imagine past/future job..



Emplrlcal research |

- Research |s the process of mcreasmg
our knowledge
s Research methods are the tools and

techniques considered valid by a given
research community

= Empirical research involves collection
and analysis of data from observation

n Contrast with analytical research



Epistemology:
Thestudyof knowledge o

Some dlfferent ways of thmkmg about
knowledge...

= Empiricism: Observational evidence is
indispensable for knowledge of the world

= Positivism: Knowledge is gained through
positive affirmation of theories following the
strict scientific method (based on empiricism)

= Rationalism: Knowledge can only be inferred
through sound logical reasoning and “self-
evident truths” ;



Ourfocus Loglcal empmusmé

g Comblnes emp|r|C|sm W|th ratlonallsm

= Only scientific, mathematical, and
logical statements are literally
meaningful, or have truth values



What are the roles of research

Information science?
Health informatics?
Other domains?



Roles of Empirical Research in
- IS/PHI: Evaluation
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Empirical research in IS/PHI:
Other roles

g Reqwrements anaIyS|s ‘
= Assessing attitudes

= Any systematic collection and analysis
of data to answer a research question

» Essential for

» Conducting research
= Consuming research
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Overwew of course content

Methods to help prowde ob]ectlve ‘
answers to questions about system:

O Usablllty
» Effectiveness
= Acceptability

= Impact on individuals, work groups,
organizations, and society
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Course goals

. IS Prepare you for senior prOJect
= PHI: Prepare you for project course
= CS: Enable HCI evaluation

= Grads: Help you with your own research
project(s)

= All: Help you become savvy consumers
of research results in everyday life
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Course structure

. Very hands -on:
Significant amount of fieldwork

= Much practice applying methods
= Review of gpplied statistics
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OverV|eW Course organlzatlon

. Flrst haIf bUIIdIng a toolbox
= Basics of the scientific method, building bottom-up
from a survey of objective measures to the

fundamentals of hypothesis testing using relatively
simple research designs

= Second half — applying it

= Alternates between team projects encompassing
the design, conduct and presentation of small
empirical studies and lectures covering more
advanced research designs and statistical methods

15



3

=

OverV|eW Course ob]ectlves

'.' SC|ent|f|c method
= Research methods used in IS/PHI/HCI

= Identify research questions that are answerable using
empirical methods

= Research models, including measures, hypotheses,
and statistical tests

Fieldwork to collect data using a range of techniques
Descriptive statistics (data you have)

Inferential statistics (population you care about)
Document and present results from empirical studies
Ethical issues in human subjects studies
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Itsgood-tlmes Amazmg tools _

Software to help W|th data anaIy5|s and
visualization:

= Open source

= Freely-available

= Widely used

= Robust/trustworthy

= Comprehensive (for most needs)
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_ The R Project for Statistical Computing
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6 SCiPy,O['g e £ NTHOUGHT

SciPy (pronounced “Sigh Pie”) is a Python-based ecosystem of open-source
software for mathematics, science, and engineering. In particular, these are
some of the core packages:

NumPy SciPy library
Base N-dimensional Fundamental
array package library for scientific > & =% & ¥ 7 3
computing
4@l > Matplotlib IPO: IPython
t -**1  Comprehensive 2D yi: Enhanced
. IPython .
WS Plotting Interactive Console

Sympy pandas
@ Symbolic Data structures &
mathematics analysis
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= Course web site:
http://www.khoury.neu.edu/home/intille/teaching/IS
4800/15480019S.html

= Instructor: Stephen Intille
s.intille@neu.edu (put [Methods] in subject)
Office: 177 Huntington, 9t floor
Office hours: Mon 8:30-9:30; Mon 11-12
(email ahead for security)

= Piazza site:
https://piazza.com/northeastern/spring2019/is4800/h
ome
(There is a “Grads” group)
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= Ema|I to S. |nt|IIe@neu edu by due
date/time
(with “[Methods] Assignment X" in
subject, e.qg., “[Methods] Assignment
12")

= Late = automatic full grade lowering
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.' At start of most Classes ‘
= Closed book, 10 minutes
(unless otherwise noted)

= Covers primarily readings assigned for
that class
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| szzes k(10%)

Class participation (10%), including in-class
presentations

Individual homework (20% divided equally
among assignments)

Team projects (20%, consisting of 15%
project grade from the instructor and 5%
peer evaluation)

“Mid"term exam (20%).
Final exam (20%)
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Rough course outllne

Wk 1
WKk 2
Wk 3-5
Wk 6-n

SC|ent|f|c method I|terature
Human subjects, ethnography
Research models, measures
Hypothesis testing, exp designs,
miscellany
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CCIS I I. .
H $ : £ £ £ £ $ s

= No makeup or alternate exams
= “Mid"term (3/13)
= Final during finals week

= Academic integrity

» If there is ANY suspicion of a problem, you
WILL be referred to NU and CCIS ethics
committees

= Make sure you understand plagiarism
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Who aml?

o BSE in CSE from Penn

= Ph.D. from MIT (computer vision)

= "Home of the Future” and architec

= Health and House_n
= Northeastern (Sep 2010)

(S

= New Ph.D. Personal Health Informatics

= Interests: measuring and motivating behavior
change using technology, person-facing health

and wellness systems, disruptive health



Who are you:
H : : .%y £ £ £ $ £

;Name' '
= Your background

= Describe a research study you might
have done (or did do) in a past job.

32



Two examples usmg methods

m CITY prOJect
= UEMA project (Didn't get to it!)

33



In health tech, ideas are cheap




In health tech, ideas are chea
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In health tech, ideas are cheap
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Big gorillas getting in game...
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| Measuring Behavior ... Opportunities/Challenges _Intille | Northeastern |
But ... efficacy? Effectiveness?

The Dirty Secret of Wearables

In the midst of this frenzy of anticipation, the dirty secret of wearables remains: most of
these devices fail to drive long-term sustained engagement for a majority of users.

Endeavour Partners’ research reveals that more than half of U.S. consumers who have
owned a modern activity tracker no longer use it. A third of U.S. consumers who have
owned one stopped using the device within six months of receiving it.

Rate of sustained utilization

Time (months)

Declining Rate of Sustained Activity Tracker Use Over Ownership
(Endeavour Partners, September 2013)



A
cavtionary
tale...

Cell Phone Intervention for You,
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CITY goadl

Randomized clinical trial to test a weight
loss Infervention delivered nearly entirely via
a novel mobile phone application (+
wireless scale) in overweight and obese
young adults (18-35 years old) for two years.

Original plan was to use mobile
phone sensors (motion and
GPS) to create a novel
persuasive application



“It's easy 1o help someone
to lose weight”

My expert colleagues
“Doing it cost-

. effectively is the
Helping the person oroblem”
to keep it off long-

term is the biggest
challenge”
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ScienceDaily

Your source for the latest research news

Why do so few
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Featured Research from universities, journals, and other organizations "Weight Loss During the
Intensive Intervention Phase
Keeping A Food Diary Doubles Diet Weight Loss, Study Suggests of the Weight-Loss
Maintenance Trial.”
Date: July 8, 2008 Share This Jack F. Hollis, Christina M.
Source: Kaiser Permanente Gullion, Victor J. Stevens,

> &4 Email to a friend
Summary: Study of nearly 1,700 participants shows that keeping a food diary can > § Facebook
double a person's weight loss. The study found that the best predictors

Phillip J. Brantley, Lawrence J.
Appel, Jamy D. Ard, Catherine

of weight loss were how frequently food diaries were kept and how > W Twitter M. Champagne, Arlene Dalcin,
many support sessi(_)ns the panicipants attended. Those who keptdaily > in Linkedin Thomas P. Erlinger, Kristine
food records lost twice as much weight as those who kept no records. > & Google+ Funk, Daniel Laferriere, Pao-
> & Print this page Hwa Lin, Catherine M. Loria,
Carmen Samuel-Hodge, William
Related Topics eeping a food diary can double a person's weight loss according to a M. Vollmer, Laura P. Svetkey
study from Kaiser Permanente's Center for Health Research. The and Weight Loss Maintenance
Health & Medicine findings, from one of the largest and longest running weight loss Trial Research Group.
> Diet and Weight Loss maintenance trials ever conducted, will be published in the August issue of American Journal of Preventive
> Obesity the American Journal of Preventive Medicine. i Medicine Volume 35, Issue 2,

> Pages 118-126 (August 2008)



 Measuing Behavir .. Opporuies/Challenges Il | Nrtheaster
CITY RCT design

Baseline 6M >  I12M >  24M
Control
Screening
365

Personal Coaching (PC)

overweight or .
6 group sessions + monthly calls

obese young
adults
randomized

Cell Phone (CP)

Intervention primarily via cell phone
(check-in calls every 6 months)



__ Measuring Behavior ... Opportunifies/Challenges _Infille | Northeastern |
Primary outcome measure

Weight loss after 24 months
—PC vs. Confrol

— CP vs. Conftrol .
Crifical fo get beyonad

technology and
Also plan to look € jntervention novelty
varous app comgE period; Few weight
loss studies have been
run for 1.5+ years



2313 Individuals Assessed for Eligibility

1948 Excluded
570 Did Not Meet Inclusion Criteria
1301 Declined to Participate

¢~ 365 Randomized

I \

123 Randomized to Control Group

120 Randomized to Personal
Coaching (PC) Intervention Group

122 Randomized to Cell Phone
(CP) Intervention Group

12 Lost to follow-up
6 Discontinued
3 Withdrew consent
2 Pregnancy
1 Received bariatric surgery

11 Lost to follow-up
5 Discontinued
5 Pregnancy

12 Lost to follow-up
6 Discontinued
3 Pregnancy
2 Withdrew consent
1 Received bariatric surgery

123 included in primary analysis
with weights

123 at baseline

104 at 6 months
106 at 12 months
106 at 24 months

120 included in primary analysis
with weights

120 at baseline
115 at 6 months
110 at 12 months
104 at 24 months

122 included in primary analysis
with weights

122 at baseline
115 at 6 months
109 at 12 months
104 at 24 months




| Measuring Behavior ... Opportunities/Challenges _Intille | Northeaster |
Baseline characteristics

Overall Control CP PC
Total, no. 365 123 122 120
Weight in kg, mean (SD) 101.0 (23.7) 101.3 (22.6) 102.4 (25.2) 99.3 (23.4)

Body Mass Index (kg/m2), mean |35.2 (7.8) [24.9, 35.1(7.5)[25.3, 35.7(8.2)[25.1, 34.9(7.5)[24.9,
(SD) [min, max] 62.4] 61.6] 62.4] 58.9]

BMI Category, no. (%)

Overweight, 25-29.99 kg/m? 109 (29.9) 38 (30.9) 36 (29.5) 35 (29.2)
Class | obese, 30-34.99 kg/m? [ [110 (30.1) 33 (26.8) 34 (27.9) 43 (35.8)
Class Il obese, 35-39.99 kg/m? | [52 (14.2) 19 (15.4) 16 (13.1) 17 (14.2)
Class Il obese, 40+ kg/m? 94 (25.8) 33 (26.8) 36 (29.5) 25 (20.8)



Baseline characteristics

Overall Control CP PC

Total, no. 365 123 122 120
Age (years), mean (SD) 29.4 (4.3) 29.6 (4.3) 29.2 (4.2) 29.4 (4.3)
Female, no. (%) 254 (69.6) 85 (69.1) 84 (68.9) 85 (70.8)
Race Category, no. (%)

White 205 (56.2) 72 (58.5) 68 (55.7) 65 (54.2)

Black 132 (36.2) 42 (34.1) 42 (34.4) 48 (40.0)

Other 28 (7.7) 9(7.3) 12 (9.8) 7 (5.8)
Hispanic Ethnicity, no. (%) 21 (5.8) 5(4.1) 9(7.4) 7 (5.8)
Education Level, no. (%)

Some college or less 130 (35.6) 40 (32.9) 39 (32.0) 51 (42.5)

College Degree or higher 235 (64.4) 83 (67.5) 83 (68.0) 69 (57.5)
In Committed Relationship, no. (%) {217 (59.8) 72 (59.0) 72 (59.0) 73 (61.3)
Student, no. (%) 124 (34.3) 42 (34.1) 43 (35.8) 39 (32.8)
Working, no. (%) 308 (85.1) 96 (79.3) 107 (88.4) 105 (87.5)
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Behavioral framework

Self-monitoring

Goal setting
Progre§s Increased
evaluation awareness
Timely feedback Increased skill
Tailored and
feedback knowledge
Social support Increased self-
: efficacy
Gaming &
campaign ~ Increased
C 2 incentive and
UES ¢ motivation
prompting
Knowledge and
awareness

v

Greater
Inlri]fgs?;//lzd welgi
loss

Delivered by proactive cell phone with limited coaching
(CP) or a coach with passive phone software (PC)
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Self-monitoring

) 3G

Since 11/01/2012 01:57 PM,
you've eaten....

o A

Healthy Lifestyle Tracker
Weight Status

Exercised How You last weighed yourself yesterday at
? Long? 03:56 PM. Time for your daily weight

Exercise . measurement.

2000) Meal/Snack Healthy?  Portion? Add to Today Weigh yourself to find out the
Tomato, raw, whole, or sliced, prob[em with fast food
2-3/5" diam, medium (Fresh & + .

Frozen Vegetables) Walklng (15m|nlml, ﬂat) v
Lasagna, cheese, 3" x 3" 265 Breakfast . -
Mixed Dishes & Casseroles

alian) Mid Moming . .
Smoothie (Peanut butter, a7

Moderately ¥
banana, soy milk & yogurt)
(Miscellaneous food) Lunch .
8amyv

30minyvy

Never Mind Add It!

Detailed food Simplified Physical activity  Weight tracker
tracker: type ifestyle tracker:  tracker: type
and amount single food and  and minutes

meals



Goal setting

™
4

M & X

Setting Go:l; ' | .
Setting Goals

170.0 lbs

HERE IS OUR ADVICE P ' Current Weight

Hunger Rating

(7 more days)

Start from Goal Weight

WHERE YOU ARE

You can slide the dial above to adjust your

start SMALL
goal. It's recommended that you don't try
to lose more than two Ibs per week.

Congratulations. We'll record your Pounds/week to lose 1.75

accomplishment!

an
and Calories/day to eliminate 875

Goal-Setting Goal-Setting Countdown
Tutorial Tracker App
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Progress evaluation

BE® A0 S i K

Progress Check | Progress check tutorial

ik plassad Historical Weigh’r graph,
and not meeting food and physical activity
your goal tracking progress

- ZA
ALAECCEEECCCECCARTRRRRRERCAAECEELEE

€

pleased and

1||| M |.I-|_[,|I,_|.| |l'|_1 | |I|_I|I'|/I‘ I |,||

=
gy on target

you are...?
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Timely feedback

<:I Feedback from detailed food
Today, tracker

871 Screenshot of a fext message from
cals so far. CITY with weight projection.

(Your estimate is about 700-1000)

You have 779 calories remaining
for today.(Based on the average
female)

See all food so far today




Tailored feedback

Tailored
feedback
from the study
every 10 days
regarding
progress in
responding to
study
promptings

-_—

&, Delete Respond Quick Move @ Tags Editing Zoom
Steps ~ ¥ z =

Delete Quick S}i, | Zoom
From: ctysmtp@gmail.com Sent: Mon 10/10/2011 7:29 PM
To:
Cc
Subject: CITY Progress Last Week
= —
. VOO SO O O O W .-
) T 7 T 7 T 0 (=

You have been in the CITY study for 258 days.

From Mon, Oct 03(day 251 in study) to yesterday:

It appears that you missed 1 days of weighing yourself
daily. Can you get this up to every day of the week?
You missed 1 days of requested goal setting. Setting
goals will help you learn new ways to adopt a healthy
lifestyle that will contribute to weight loss. Please set
goals when the CITY app requests it.

D citysmtp@gmail.com




Social support

My Profile

Tester
Week 98

Welcome to your latest round of CITY
Profile Questions!

You've answered your first questions
for this round! Keep working at CITY to
unlock new ones (and wait for your
buddy to send some of theirs!)

About Me
Sharpest sense Eye sight
Like new foods? | love variety
Move It! Challenge
4 ‘
¢/ 4
Start the Walk it out Split Jump

Mower

After month 10,
paired with an

anonymous
“buddy”

Send prompting
to buddy

Receive support
from buddy

® &,
Today : Dinner

) 03:59

How Healthy?

What do you want to tell
your buddy about having
a meal in the red?

Help, I'm drowning in a sea of RED!

Tell me that it's OK to be RED sometimes.

Write my own...

What's this?

Nevermind
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Gaming and campaign

- p = A4 ) %

Which has fewer calories? 20 Welcome to Move It!
This level has one interval and you

should shake the phone at Low

One serving of Indian Spinach Tofu intensity or higher for 1:00 minute.
Wrap
(Amy's)

One serving of Macaroni and
Cheese (Chef Boyardee)
(Mixed Dishes & Casseroles, Meals in a Cup) Move It!

0:49

The intensity is now

Penalty Box Wait 3... .
4 Medium!

One serving of Macaroni
and Cheese (Chef
Boyardee) has 105 fewer
calories than one serving
of Indian Spinach Tofu

Food quiz Move it challenge
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Cues and prompting

Hi there, up for checking
StepLively?

airtup CITY if you have n

ly and check out

Connected as a camera

s Keep plugging away!

Move It! Challenge P PHgging y

i — Jenifer , on Weighing, you've stayed
on schedule 2 out of 7 times in the
last week. It'll take some effort, but
the CITY app will get a lot more

. . ‘ interesting if you keep plugging
,New _vf"cema" @) B away at this!

= @ v o

Voicemail Email Browser Play Store

2 @&

People Apps
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Knowledge & awareness

] 3 . B Preparing Internal storage
Tutorials

Your CITY Tutorials CITYtastic!
Old favs...

Keep up the good work.

Remember, the key to success is
| doing what CITY asks. This is

effort, but it WILL pay off...

What's This All About?
The Tough Truth

Going About Weight Loss
Setting Goals

You Can Change!

Pickles and Ice Cream Live wallpaper |:>

Stay tuned...

Payoff! screen with
Progress Check tips, news, and
Portions y L
inspirational
qUOTeS rOTOTlng Voicemalil Email Browser Play Store
every few
hours

1 = ®

People Apps Text Camera

Remind Later
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Engagement:% 1+ weighing/mo

PERC_PARTICIPANTS
100+

901 /_
‘\\

80 '\ \
70 S~ PC \‘ //\\

60 _\ “ \

~__ \
50 - \\ ""
— ,"‘
30 \-
20
19, (n=109 (n=102 (n=100 (n=99 (=83 (=56 (=57 (=28 (=25 (n=9 (n=3
c=122) ¢=122) ¢=122) «¢=122) «c=108) ¢=85) c¢=B4) ¢=38) ¢=38) ¢=20) c=10)
04
I I I I I I I I I 1 I I
0 2 4 6 8 10 12 14 16 18 20 22 : X
(n=96 (n=86 (=84 (n=75 (n=60 (=50 (n=36 (n=18 (n=15  (n=7 (n=4 Partial
c=120) ¢=120) ¢=120) ¢=120) c=110) c=85) c=83) c=38) c=38) c=20) c=8)
MONTHS AFTER RANDOMIZATION d OTO
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Engagement: App used 4x/mo

PERC_PARTICIPANTS
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PC: monthly calls completion
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Main outcome (all data)

A Mean Weight Change by Arm |
* p-value = 0.003 comparing PC and control

2] + p-value < 0.001 comparing PC and CP
A p-value = 0.025 comparing PC and CP

A -3.58

Mean Weight Change in kg

Control
CP
PC

-6 -1

T T T T
Baseline 6 Months 12 Months 24 Months
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CITY Intervention Team

Duke: Northeastern

e Laura Svetkey (PI) e Stephen Intille
e Pao-Hwa Lin * Tony Lazenkao
e Rachel Bordogna » Lei Wang

e Leonor Corsino .

Elica Farjadian
e Kate Pilewski Kati Phillips

e Jenifer Schwager
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CITY co-investigators

e Gary Bennett

e Hayden Bosworth

e Corrine Voaills

e Steve Grambow

* Bryan Batch

e Leonor Corsino

e Crystal Tyson

e Jacqueline Bagwell



Obesity Symposium Obesity
CLINICAL TRIALS AND INVESTIGATIONS

Cell Phone Intervention for You (CITY): A Randomized,
Controlled Trial of Behavioral Weight Loss Intervention
for Young Adults Using Mobile Technology

. r } . i 2 . s - . L] . .
Laura P. Svetkev'?, Bryan C. Barel?', Pao-Hwa Lin'?, Stephen S. Intille’”, Leonor Corsing®, Crystal C. Tyson’,
Hayden B Bosworth®”3°, Steven C. Grambow™, Corrine Voils®®, Catherine Loria’’, John A. Gallis™®, Jenifer Schwager de

and Gary B. Bennet'*"?

Objective: To determine the effect on weight of two mobile technology-based (mHealth) behavioral
weight loss interventions in young adults.

CLINICAL
Design TRIALS

Clinical Trials
2015, Vol. 12(6) 634-645

Adaptive intervention design in mobile b i

. ® sagepub. couk/joumalsPermissions. nav
health: Intervention design and géggg;:;;m”*s'ssmn
development in the Cell Phone ®SAGE

Intervention for You trial

Pao-Hwa Lin'"?, Stephen Intille’, Gary Bennett***, Hayden B
Bosworth”®%'? Leonor Corsino®'', Corrine Voils’®, Steven Grambow”"'?,
Tony Lazenka®, Bryan C Batch®'', Crystal Tyson'? and Laura P Svetkey'?
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Expect more soon...

Ann Intern Med. 2014 Nov 18;161(10 Suppl):S5-12. doi: 10.7326/M13-3005.

Effectiveness of a smartphone application for weight loss compared with

usual care in overweight primary care patients: a randomized, controlled
trial.

Laing BY, Mangione CM, Tsenag CH, Leng M, Vaisberg E, Mahida M, Bholat M, Glazier E, Morisky DE, Bell
DS.

Abstract

BACKGROUND: Many smartphone applications (apps) for weight loss are available, but little is
known about their effectiveness.

OBJECTIVE: To evaluate the effect of introducing primary care patients to a free smartphone app
for weight loss.

DESIGN: Randomized, controlled trial. (ClinicalTrials.gov: NCT01650337).

SETTING: 2 academic primary care clinics.

PATIENTS: 212 primary care patients with body mass index of 25 kg/m2 or greater.

INTERVENTION: 6 months of usual care without (n = 107) or with (n = 105) assistance in
downloading the MyFitnessPal app (MyFitnessPal).

CONCLUSION: Smartphone apps for weight loss may be useful for persons who are ready to self-
monitor calories, but introducing a smartphone app is unlikely to produce substantial weight change
for most patients.



Gettlng started

. Read B&A Ch 1 (aII) 8 3 (pg 67- 100)
= Read sample research plan
(linked from syllabus)

= Do Homework 1 (not graded)
= Read through course website
» Find & do homework 1 (easy!)
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