
Table 1. Description and summary of feedback features in diet only intervention studies.

Author, 
Year

Targeted 
behaviora, 
monitoring 
methodb

Behavioral 
target or goalc

Feedback content Feedback 
frequency 
and timing

Feedback 
delivery 
mode

Feedback 
prompt

Ford, 
2010 [21]

Eating 
speed, 
mandomete
r

Intervention 
group (IG): eat at
a speed that 
matches a 
recommended 
rate displayed on
the device

Control group 
(CG): self-
selected dietary 
goals and 
encouragement 
to be active 60 
min per day

IG: real-time visual
graphic of 
decreasing plate 
weight as the user 
eats

CG: none specified

Continuously 
available; with
use at 
evening 
meals

Mandometer Passive

Mummah,
2016 [22]

Vegetable 
intake, 
mobile 
app–based 
self-report

IG: self-select 
goal from a 
range of daily 
vegetable 
servings (1-10 
servings per day)

CG: none 
specified

IG: graphical 
representation of 
progress toward 
goals by day, past 
7 days, and past 7 
weeks

CG: none specified

Daily; 
immediate 
upon self-
reported data 
entry

Mobile 
phone app

User-
initiated

Pedersen,
2016 [23]

Fruit and 
vegetable 
(F/V) 
intake, self-
report 

IG1/IG2: weekly 
goals set by 
participants and 
adjusted every 
other week

CG: none 
specified

IG1/IG2: F/V intake
relative to the self-
set weekly goal

CG: none specified

Nightly; 
immediate 
upon self-
reported data 
entry

SMS text 
messages 
(short 
message 
service, 
SMS)

User-
initiated

Table 2. Description and summary of feedback features in PA or sedentary behavior only 

intervention studies.

Author, 
Year

Targeted 
behaviora, 
monitoring
methodb

Behavioral 
target or goalc

Feedback content Feedback 
frequency 
and timing

Feedback 
delivery 
mode

Feedback 
prompt

Adams, 
2013 [24]

Steps per 
day, 
pedometer

All groups: 
10,000 steps per 
day or adaptive 
goals based on a
rank-order 
percentile 
algorithm set for 
each day

IG1: praise for 
steps taken or 
having met daily 
goals

IG2: adapted step 
goal action plan for
next day, and 
praise for steps 
taken or having 
met current day’s 
goals.

Daily; within 2 
hours of self-
reported data 
entry

Choice of 
email or 
SMS text 
message

User-
initiated



Bond, 
2014 [25]

Time 
spent in 
sedentary 
behavior, 
multi-
sensor 
monitor 

All groups: static 
goals of taking 3-
6-, or 12-min PA 
break after 30, 
60, or 120 
continuous 
sedentary min

All groups: 
sedentary min, 
active min, time 
until next activity 
break, just-in-time 
activity break 
prompts, and 
encouragement for
performing an 
activity break

Continuously 
available 
(mobile 
phone–
enabled)

Mobile 
phone app

Passive

Chapman,
2016 [26]

Steps per 
day, self-
reported 
from a 
pedometer

None specified IG: social 
comparison 
feedback that 
corresponded their
performance 
relative to a 
reference 
population

CG: None 
specified

(1) Daily; 
immediate 
upon self-
reported data 
entry and (2) 
Twice-weekly 
3-day 
summaries

(1) Study-
specific 
website 
and (2) 
Email

User-
initiated

Choi, 
2016 [27]

Steps per 
day, 
activity 
tracker 

All groups: 
Incrementally 
increase steps 
per day each 
week until at 
least 8500 steps 
per day for 5+ 
days per week 
has been 
reached

IG: (1) actionable 
messages aimed 
at encouraging 
daily activity, (2) 
messages 
regarding progress
toward step goals, 
and (3) graph of 
the week’s daily 
steps

CG: none specified

(1) Daily; 
within-day 
action plan in 
response to 
answered 
activity 
prompts (2) 
Daily; 
immediate 
upon self-
reported data 
entry (3) 
Weekly; based 
on self-
reported data 
entry

Mobile 
phone app

User-
initiated

Hooke, 
2016 [28]

Steps per 
day, 
activity 
tracker 

Increasing steps 
per day by 15–
20% weekly up 
to a 2,000-step 
increase to reach
goals of 12,000 
or 15,000 steps 
per day 
(girls/boys)

FitBit screenshots 
of previous day’s 
steps walked and 
activity levels

Daily Email Passive

King, 
2008 [29]

Steps per 
day, self-
reported 
from a 
pedometer

IG: personalized 
PA goals

CG: none 
specified

IG: cumulative 
reports of PA min 
using text and 
graphic formats

CG: none specified

(1) Daily; 
immediate 
upon self-
reported data 
entry and (2) 
Weekly 
cumulative 
based on self-
reported 
exercise min

PDA 
program 
designed 
specifically 
for this 
study

User-
initiated 

Martin, 
2015 [30]

Steps per 
day, 
activity 
tracker 

All groups: static 
goal of 10,000 
steps per day

IG1/IG2: (1) daily 
step count, activity 
time, and aerobic 
activity and (2) 
step count with 
positive 

(1) 
Continuously 
available (2) 
3X daily (via 
smart test), 
customized to 

(1) Mobile 
phone app 
and Web 
interfaces 
and (2) 
SMS text 

Passive



reinforcement if 
daily goal was 
reached, booster 
messages if the 
goal was not met

CG: None 
specified

participant’s 
wake time, 
lunch time, and
beginning of 
evening leisure
time

messages

McManus, 
2008 [31]

Intensity of
physical 
activity 
(PA), 
heart-rate 
monitor 

All groups: static 
goal of 
accumulating 30 
to 60 min of 
Moderate-to-
vigorous physical
activity (MVPA) 
per day

IG1/IG2: graphical 
display of heart 
rate and time spent
in the different 
activity zones (2 
weeks of 
intervention only)

CG: none specified

Continuously 
available (via 
heart rate 
monitor)

Commercia
lly available
heart rate 
monitor

Passive

Patel, 
2016 [32]

Steps per 
day, 
mobile 
phone 
accelerom
eter linked
to the 
Moves 
mobile 
app

All groups: 7000 
steps per day

All groups: 
average number of
steps from the 
previous day per 
team member with 
and without 
comparison to 
mean performance
(50th percentile) or
the top quartile 
(75th percentile) in 
their IG

Daily Self-
selected 
from email, 
SMS text 
message, 
or both

Passive

Paul, 
2016 [33]

Steps per 
day, 
mobile 
phone 
accelerom
eter 

IG: personalized 
week 1 goal of 
baseline steps 
per day + 
increases of 10%
and 5% steps 
from baseline per
day thereafter 
when goals were
met

CG: none 
specified

IG: step count 
progress of self 
and three other 
virtual group 
members

CG: none specified

Continuously 
available 
(mobile 
phone–
enabled)

Mobile 
phone app

Passive

Prestwich,
2016 [34]

Exercise 
min and 
intensity, 
daily Web-
based 
diary 

All groups: 600 
activity units per 
week or 30 min 
of moderate PA 5
times per week

IG1: graphs 
showing progress 
toward the weekly 
goal based on 
diary entries

IG2 or IG3: none 
specified

Nightly; 
immediate 
upon self-
reported entry

Website 
designed 
specifically 
for this 
study

User-
initiated

van der 
Weegen, 
2015 [35]

Exercise, 
accelerom
eter 

All groups: 30 
min of MVPA on 
5+ days per 
week

IG1: graph of real-
time results and 
history in min of 
activity with MVPA 
threshold indicated

IG2 or CG: none 
specified

Continuously 
available 
(accelerometer
-enabled)

Mobile 
phone app 
and 
website 
designed 
specifically 
for this 
study

Passive



van 
Nimwegen,
2013 [36]

PA, 
ambulator
y activity 
monitor 

IG: personalized 
activity 
objectives 
(provided at 
coaching 
sessions) to 
achieve 6-month 
goals

CG: none 
specified

IG: motivational 
strategies with 
visual feedback 
about the level of 
PA during the day

CG: none specified

Continuously 
available 
(activity 
monitor–
enabled)

Ambulatory
monitor

Passive

Walsh, 
2016 [37]

Steps per 
day, 
mobile 
phone 
app–
connected
pedometer

All groups: 30 
min of activity or 
walking daily

IG: steps relative 
to a goal, as well 
as distance, time, 
speed, and 
calories burned

CG: None 
specified

Continuously 
available 
(mobile 
phone–
enabled)

Mobile 
phone app

Passive

Wijsman,
2013 [38]

PA, ankle- 
and wrist-
worn 
triaxial 
accelerom
eter

IG: personalized 
activity goals 
based on current
activity level and 
increased weekly

CG: none 
specified

IG: (1) visual 
display of progress
toward daily goal 
and graphs 
showing activity 
levels and goal 
tracking and (2) 
ersonal e-coach to 
provide regular 
updates of PA 
status and tips to 
increase activity

CG: none specified

(1) Immediate; 
when device 
was connected
to a computer 
and (2) Upon 
user request

(1) Website
accompany
ing the 
commercial
ly available 
device and 
(2) Email

Passive

Table 3. Description and summary of feedback features in diet and PA or sedentary behavior 

intervention studies.

Author, 
Year

Targeted 
behaviora, 
monitoring 
methodb

Behavioral 
target or goalc

Feedback 
content

Feedback 
frequency 
and timing

Feedback 
delivery mode

Feedback 
prompt

Burke,
2012 [39]

Energy and 
dietary fat 
intake, self-
report 

Exercise, 
PDA with 
self-
monitoring 
software or 
standard 
paper 
diaries

All groups: (1) 
personalized 
calorie intake 
goals (based 
on weight and 
gender) and 
≤25% dietary 
fat intake and 
(2) exercise 
goal of 180 
min per week 
by 6 months 
and 30 min per
week 
increases 
semiannually 
thereafter

IG1: (1) just-in-
time motivational
messages to 
achieve daily diet
goals and (2) 2-
day PA action 
plans to meet 
weekly goals

IG2 or IG3: none
specified

(1) Daily; at 1 
of 4 randomly
selected 
times (2) 
Every other 
day; at 1 of 2 
selected 
times

PDA software 
designed 
specifically for 
this study.

User-
initiated



Collins,
2012 [40]

Energy 
intake and 
exercise, 
self-reported
by Web-
based diary

Steps per 
day, 
pedometer

All groups: 
personalized 
daily calorie 
targets to 
achieve a 
weight loss of 
0.5 to 1 kg per 
week

IG1: (1) 
calculations of 
energy balance 
and nutrition 
summary 
compared with 
recommended 
nutrient targets 
and (2) e-
feedback based 
on diet and PA 
diary entries, 
weight loss 
success, and 
website usage 
patterns

IG2: (1) 
calculations of 
energy balance 
and nutrition 
summary 
compared with 
recommended 
nutrient targets

CG: none 
specified

(1) Daily and 
weekly (2) 
Weekly, all 
based on 
self-reported 
diet and PA 
diary entries

Commercially 
available 
website

User-
initiated

Fassnacht,
2015 [41]

F/V intake, 
PA, and 
screen time, 
self-reported
with parental
assistance

Steps (IG 
only), 
pedometer 

All groups: 
static goals of 
five portions of 
fruits or 
vegetables per
day, 10,000 
steps per day, 
and <60 min 
per day screen
time

IG: tailored 
messages based
on how many of 
the three goals 
were met and 
improvement or 
deterioration 
from the 
previous day

CG: none 
specified

Daily; 
immediate 
upon transfer 
of data to the 
SMS system

SMS text 
messages

User 
initiated

Fujii, 
2009 [42]

Behavioral 
determinant
s of low salt 
and low 
energy 
intake, F/V 
intake, 
healthy 
eating, and 
regular 
exercise by 
self-report

Self-
determined, 
tangible goals 
to change diet 
and exercise

Graphic forms of 
data records

Daily; 
immediate 
upon self-
reported data 
entry

Commercially 
available web-
based 
computer 
program

User-
initiated

Jakicic, 
2016 [43]

MVPA and 
dietary 
intake, Web-
based 
diaries or 
acceleromet
er, and 
accompanyi
ng Web-
based 

All groups: 
personalized, 
1200 to 1800 
kcal per day 
calorie goal; 20
to 30% dietary 
fat intake; 100 
min per week 
of MVPA that 
increased 

IG1: (1) real-time
summary of 
energy 
expenditure and 
total MVPA, (2) 
MVPA in 
durations of 10 
min or longer, 
and (3) dietary 
and PA feedback

(1) 
Continuously 
available (via 
device 
display), (2) 
Real-time, 
continuous 
(via Web 
access), and 
(3) Weekly 

(1) FIT core 
device, (2) FIT 
core website, 
and (3) 
Telephone

Passive 
and user-
initiated



software 
(intervention
only)

every 4 weeks 
until 300 min 
per week was 
achieved

IG2: intervention 
staff provided 
feedback on diet 
and PA diaries

(months 1-6) 
and monthly 
(months 7-12)

Khanna, 
2014 [44]

Low 
glycemic 
food intake, 
self-report

IG: substitute 
low-glycemic 
index foods for
high-glycemic 
index foods

CG: none 
specified

IG: self-
assessment with 
automated voice 
message based 
on self-reported 
dietary intake: 
positive 
feedback if <3 
servings of high 
glycemic foods, 
cautious 
message if 3 to 4
servings, 
educational 
message if >4 
servings

CG: none 
specified

Daily; 
immediate 
upon self-
report entry

Telephone 
(interactive 
voice 
response)

User-
initiated

Lim, 
2016 [45]

Dietary 
intake, Web-
based self-
report

PA, activity 
monitor

Glucose 
monitoring, 
glucometer 
(self-
monitoring 
group) or 
Internet-
connected 
glucometer

All groups: 
static goals of 
maintaining or 
increasing 
daily activity to 
>30 min at 
least 3 times 
per week, and 
measuring 
blood glucose 
levels at least 
8 times per 
week

IG1: (1) 
actionable 
feedback in 
response to 
glucometer data 
aimed to raise 
glucose levels if 
<50 mg/dl and 
lower glucose 
levels if ≥140 
mg/dl, (2) 
average glucose 
level, (3) time 
spent being 
physically active 
and calorie 
expenditure, and
(4) total caloric 
intake and 
carbohydrate, 
protein, and fat 
components

IG2: None 
specified

(1) Within 1 
min upon 
glucometer 
use. (2) 
Weekly at 10 
AM on 
Mondays and
monthly at 11 
AM on the 
last day of the
month. (3) 
Upon self-
reported data 
entry, and (4) 
Automatically 
displayed 
upon data 
entry

(1) SMS text 
message, (2) 
SMS text 
message,
(3) Website 
designed 
specifically for 
this study, and
(4) SMS Text 
message 

Passive 
and user-
initiated

Nollen, 
2014 [46]

F/V intake 
(weeks 1-4),
sugar-
sweetened 
beverages 
(SSBs; 
weeks 5-8), 
and screen 
time (weeks 
9-12) by 

IG: two daily 
goals related 
to the targeted 
behavior

CG: none 
specified

IG: progress 
toward goals and
feedback and 
reinforcement on
goal attainment.

CG: none 
specified

Daily at 5 
preselected 
times

PDA program 
designed 
specifically for 
this study

User-
initiated



self-
monitoring

Sacks, 
2009 [47]

Macronutrie
nt intake, 
daily food 
diary, and 
Web-based 
self-
monitoring 
tool 

Exercise, 
Web-based 
diary

All groups: 
prescribed 
macronutrient 
goals by 
group, reduced
calorie intake 
(−750 kcal per 
day deficit), 
and 90 min 
moderate 
exercise per 
week to 
achieve a 
weight loss of 
1.5 lbs per 
week

All groups: 
graphs 
(percentage of 
deviation from 
goal) about 
dietary and 
exercise 
adherence, and 
changes in body 
weight

Daily; 
immediate 
upon self-
reported data 
entry

Web-based 
computerized 
tracking 
system 
designed 
specifically for 
this study

User-
initiated

Shapiro, 
2008 [48]

SSB intake, 
self-report. 

PA and 
screen time, 
self-report in
all groups 
and by 
pedometer 
in the IGs

All groups: 
static goals of 
5000 steps, 
<60 min total 
screen time, 
and 0 SSB per 
day

IG1: (1) number 
of goals met and 
evaluation of 
improvement or 
deterioration 
from the 
previous day

IG2: (2) self-
monitoring 
feedback

CG: none 
specified

(1) Daily; 
immediate 
upon self-
reported data 
entry and (2) 
Weekly

(1) SMS text 
messages and
(2) Verbal

User-
initiated

Shuger, 
2011 [49]

Daily energy
intake, Web-
based self-
report

Energy 
expenditure,
armband

All groups: 
weight loss by 
healthy 
lifestyle

IG1 or IG2: (1) 
cumulative 
energy 
expenditure, 
cumulative 
MVPA min, steps
per day and (2) 
energy balance

IG3 or CG: none 
specified

(1) 
Continuously 
available 
(armband-
enabled) and 
(2) 
Immediate; 
when 
armband and 
diet data 
were 
uploaded to 
the website

(1) Armband 
and (2) 
Commercially 
available 
website 

Passive 
and user- 
initiated

Steinberg, 
2013 [50]

SSB and 
F/V intake, 
self-report 

Steps per 
day, self-
reported 
from a 
pedometer

IG: no SSB, 5+
F/V, an 
adaptive goal 
of at least 
7000 steps per
day increased 
to up to 10,000
steps per day 
based on 
performance

CG: 10,000 
steps per day

IG: (1) summary 
score of goal 
attainment with 
feedback based 
on the previous 
day, specific tips 
if goals were not 
met and (2) 
progress 
summary of goal 
attainment with 
graph of 
progress

CG: none 

(1) Daily; 
immediate 
upon self-
reported data 
entry and (2) 
Weekly (for 
those with 3+ 
days of self-
monitoring 
data)

SMS text 
messages

User- 
initiated



specified.

Willey, 
2016 [51]

Diet and 
activity, app-
based self-
report 

Eat a target 
ratio of protein 
to 
carbohydrates 
daily and 
complete three
sessions each 
of core 
cardiovascular 
and resistance 
exercise every 
7 to 10 days

(1) Graphical 
representation of
weekly progress 
toward goal and 
(2) Motivational 
messages and 
advice based on 
answers to in-
app questions 
about diet and 
exercise 
behaviors

(1) Daily; 
immediate 
upon self-
reported data 
entry and (2) 
Daily; 
immediate 
upon self-
reported data 
entry (diet) or 
every 7 to 10 
days per 
when an 
exercise level
was 
completed 
(exercise)

Mobile phone 
app

User- 
initiated

aRefers to the behavior(s) for which feedback was provided. 

bRefers to the assessment method for the targeted behaviors on which feedback was based. 
cRefers to goal(s) set for the targeted behavior(s) only. 
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