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Abstract

Objective: To identify dietary self-monitoring implementation strategies in behav-
ioural weight loss interventions.

Design: We conducted a systematic review of eight databases and examined fifty-
nine weight loss intervention studies targeting adults with overweight/obesity that
used dietary self-monitoring.

Setting: NA.

Farticipants: NA.

Results: We identified self-monitoring implementation characteristics, effective-
ness of interventions in supporting weight loss and examined weight loss out-
comes among higher and lower intensity dietary self-monitoring protocols.
Included studies utilised diverse self-monitoring formats (paper, website, mobile
app, phone) and intensity levels (recording all intake or only certain aspects of
diet). We found the majority of studies using high- and low-intensity self-monitor-
ing strategies demonstrated statistically significant weight loss in intervention
groups compared with control groups.

Conclusions: Based on our findings, lower and higher intensity dietary self-mon- Keywords
itoring may support weight loss, but variability in adherence measures and limited Weight loss
analysis of weight loss relative to self-monitoring usage limits our understanding of Self-monitoring

how these methods compare with each other. Behavioural infervention

https://doi.org/|

Excess adiposity is a serious global health issue, with over-
weight/obesity impacting over 35 percent of adult men and
women worldwide™W. These individuals are at increased
risk of multiple negative physical, metabolic and psycho-
logical health outcomes, such as type II diabetes, CVD,
certain types of cancers and depression®®. The high
prevalence and probable health consequences of exces-
sive adiposity emphasise the need for multifaceted
interventions that reduce the impact of obesity through
weight loss. Self-monitoring of dietary intake is a cornerstone

*Corresponding autbor: Email margaret.raber@bcm.edu

of behavioural obesity treatment; however, the extent of mon-
itoring needed to produce significant intervention effects has
not been well explored.

Excessive adiposity is typically the result of positive
energy imbalances, and first-line treatment includes
decreasing energy intake and increasing energy expendi-
ture®. Lifestyle interventions targeting diet and physical
activity are more effective in promoting weight loss when
they encourage individuals to create and sustain behaviou-
ral modifications by employing strategies such as realistic

© The Author(s), 2021. Published by Cambridge University Press on behalf of The Nutrition Society

0.1017/5136898002100358X Published online by Cambridge University Press

/E

@

CrossMark


https://orcid.org/0000-0003-2403-9607
https://doi.org/10.1017/S136898002100358X
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S136898002100358X&domain=pdf
https://doi.org/10.1017/S136898002100358X

Public Health Nutrition

oL

https://doi.o

5886

goal setting and individual self-regulation skills©”. One
component of many behavioural weight loss interventions
is dietary self-monitoring”, in which individuals are
responsible for logging or recording their dietary intake.
The practice of dietary self-monitoring is grounded in
self-regulation theory, which posits that self-evaluation
and self-reinforcement necessitate behaviour change?.
Self-monitoring requires an individual to have some level
of understanding and awareness of their actions, thus
supporting the development of self-regulation skills®.
Although the theoretical basis for encouraging dietary
self-monitoring is well-established, best practices for imple-
mentation are not clearly defined.

Dietary self-monitoring as a behaviour change technique
evolves as weight loss intervention models modernise. In
addition to conventional paper and pen methods, monitor-
ing may now be performed on a variety of platforms includ-
ing mobile apps and websites (such as CalorieKing or
MyFitnessPal). Studies may also modify reporting guidelines
(total intake, specific behaviours/foods) and reporting fre-
quency (real time, once daily, five times a month) based
on variations in study designs, targets or outcomes.
Traditionally, dietary self-monitoring strategies involve
recording of all daily food and beverage intake onto paper
logs. Often, participants were required to look up the
nutrient content of foods and calculate total intake by tallying
points or energy content®, Participant’s adherence to these
strategies decreases over time as the practice is labor-
intensive and requires substantial internal motivation®. A
2016 meta-analysis showed that weight loss intervention
participants who had greater adherence to dietary self-
monitoring lost more weight'", thus improvement in mon-
itoring may drive better weight loss outcomes. However,
this finding may be confounded by increased individual
motivation to practice self-monitoring and a coinciding
motivation to utilise other self-regulatory behaviours®>1%.
That is, high adherence to dietary self-monitoring, may be
an indication of a motivated participant.

Approaches to adapting traditional self-monitoring
models to potentially reduce burden include digital record-
ing options, reduction of monitoring scope or simplification
of recording through smartphone photo features. Dietary
monitoring smartphone applications have been created
to make recording intake theoretically easier for partici-
pants to achieve and to provide richer feedback data for
users"®. Evidence has shown smartphone applications
for self-monitoring dietary intake and physical activity
are effective at supporting weight loss goals and promoting
adherence to tracking protocols'>19. However, the review
looking at dietary tracking only concluded that there was
no significant difference in the amount of weight lost
between groups who recorded their diet on paper or
electronically™>.

Another way to reduce the burden of recording a full
day’s intake may be to decrease monitoring intensity (i.e.
focusing on specific components of the diet or dietary
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behaviours as opposed to all food and beverage intake).
For example, participants may be encouraged to monitor
or track only those dietary behaviours theorised to impact
weight loss success, such as drinking sugar-sweetened bev-
erages or eating fruits and vegetables'”'®. By decreasing
the intensity of self-monitoring to only specific types of
food intake, the labor associated with the task and the
demand for intrinsic motivation may be reduced.
However, it is unclear if this strategy is as effective in sup-
porting weight loss as self-monitoring of the diet in its
entirety. Because dietary self-monitoring remains a corner-
stone of behavioural weight loss interventions, and new
self-monitoring tools continue to emerge, a review of cur-
rent approaches to dietary self-monitoring and their impact
on weight loss is needed.

The goal of this systematic review is to examine the use
of different dietary self-monitoring approaches in behav-
ioural weight loss interventions in order to support the opti-
misation of these tools in future work. This review will be
guided by the following research questions:

1. How is dietary self-monitoring implemented in weight
loss interventions (current platforms (web, app, paper,
etc.), intensity levels (all dietary intake v. dietary compo-
nents), adherence metrics and feedback integration)?

2. How effective are interventions that use dietary self-
monitoring to support weight loss among adults with
overweight and obesity?

3. What are the weight loss outcomes in interventions that
use higher intensity dietary self-monitoring v. lower
intensity self-monitoring?

Methods

This systematic review was guided by the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses statement.

Search methods

We performed a systematic search in Ovid MEDLINE, Ovid
EMBASE, Ovid PsycINFO, Cochrane Library, PubMed, Web
of Science and EBSCOhost CINAHL, from inception to
September 18, 2019 (search strategies are available as sup-
plementary material). An update was performed using
identical searches from September 18, 2019, to December
15, 2020. Results of the two searches were combined in the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Flow Diagram for reporting. Search struc-
tures, subject headings and keywords were tailored to each
database by a medical research librarian specialising in sys-
tematic reviews. Searches were not restricted by language
but were restricted to human subjects. We searched
Embase for grey literature resources such as conferences,
dissertations, reports and other unpublished studies in
order to identify additional relevant citations. References
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Dietary self-monitoring and weight loss

Table 1 Inclusion criteria

PICOS Inclusion criteria

Population  Adults with overweight/obesity

Intervention  Weight loss intervention that used dietary self-
monitoring via paper logs, web, app, wearables,
phone calls or choice of methods as a behaviour
change technique

Comparators Control group with usual care, wait list or distinct
intervention or intervention delivery methods
(distinct intervention or intervention strategy
methods that did not incorporate identical dietary
self-monitoring procedures)

Outcomes Weight loss is primary outcome

Study RCT, experimental, longitudinal

design

in the included articles were also searched. Our findings are
reported in accordance with the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses guidelines®.

Study selection

Behavioural weight loss intervention studies targeting
adults with overweight or obesity that implemented dietary
self-monitoring were included in this review. The inclusion
criteria for the review are shown in Table 1. Interventions
targeting people with severe mental illness or with an
existing condition that would impact subsequent weight
loss (such as pregnancy, post-partum, bariatric surgery)
were excluded. Weight maintenance and weight gain pre-
vention trials were also excluded. Studies using 24-h
dietary recalls, food frequency questionnaires or other
tools to assess diet as a study outcome, as opposed to as
a behaviour change technique with a clearly defined mon-
itoring protocol, were excluded. Trials were not limited
by length of study, follow-up duration or country.
Uncontrolled, pilot/feasibility, quasi-experimental or sin-
gle-arm intervention studies were excluded, as were stud-
ies in which both the control and experimental groups
were instructed to follow identical dietary self-monitoring
procedures. The study selection process was conducted
by a single reviewer (MR); a second reviewer (YL) analysed
10 % of total articles from the initial search and independ-
ently categorised them for inclusion and exclusion using an
identical screening process. Agreement between the two
reviewers was 98-5%. Discrepancies were discussed
among MR and YL and resolved by consensus and media-
tion with the senior author (KB).

Data extraction and quality assessment

The general study characteristics were extracted and are
shown in Table 2. Two reviewers (MR and AR) extracted
details from studies including: author, year, country,
design, sample size, sampling frame, participantages, inter-
vention setting, study durationand main outcome measures
(weight change). Dietary self-monitoring information that
was extracted included: (1) platform of self-monitoring
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(web, app, paper, etc.); (2) dietary self-monitoring record-
ing and submission processes (e.g. record on paper and
mail in); (3) feedback messaging, if any (4) adherence;
and (5) the intensity of the reported dietary intake (total
diet, specific dietary components, etc.).

Data quality was assessed using a Consolidated
Standards of Reporting Trials (CONSORT) statement risk
of bias tool, previously adapted for weight loss interven-
tion studies®” (Table 3). Items were scored as present
(V), absent (X) or ‘unclear or inadequately described’
(?). Some items were not applicable depending on the
design of individual studies, and these were scored as
N/A. Risk of bias categorization were based on total
scores calculated using a previously developed system
vV = 1]x = 0]? = 0] n/a=0); risk of bias
categories included: high risk (0-3), medium risk (4-7)
or low risk (8-10)

Data syntbesis and analysis

Studies were collectively examined with regard to study
characteristics and outcomes. Weight loss was the outcome
of interest in this review. Each of the included articles used
weight loss as the primary study outcome. Weight change
from baseline to the end of treatment was examined in each
study. Mid-point and later follow-up periods were not
included, as this review was focused on initial weight loss
rather than weight loss maintenance. P-values were
extracted from studies and reported whenever available.
Included studies were divided into two groups based on
the intensity level of monitoring that include: (i) interven-
tions that required self-monitoring of all dietary intake
and (i) interventions that required self-monitoring of less
than all dietary intake hereto referred to as ‘abbreviated
intake’ (e.g. vegetable intake only, snack intake). A
meta-analysis of weight loss data was attempted, but high
clinical and methodological study heterogeneity (2 > 95 %)
limited interpretability.

Results

Search/screening results

Search results and screening flow chart are shown in Fig. 1.
A total of 10 441 unique study records were identified by
the search. Of these, a total of fifty-nine individual interven-
tions met the criteria for inclusion and were included in this
review 17182179 " Results from studies that represented
duplicate or secondary reporting of the same intervention
were combined with the principal outcomes paper.

Study characteristics

General study characteristics

Study characteristics are summarized in Table 2. Of the
fifty-nine studies included, thirty-eight were conducted in
the USA, seven in Australia/New Zealand, four in the
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Table 2 Characteristics of included studies

First author Year

n
Country (ctl) n (ex)

%

Female (years)

Mean

Intervention
age length
(weeks)

Intervention
delivery method

Behavioural weight loss intervention
brief description

Control group brief description

Adachi etal. 2006

Ahn et al. 2020

Appel et al. 2011

Baer et al. 2020

Becofsky 2017
et al.
Beeken etal. 2017

Beleigoli et al. 2020

Japan
58 (c)

South Korea 25 25

USA 138 139 (a) 138

(b)

USA 326 216 (a)

298 (b)

USA 20 20

United
Kingdom
Brazil

270 267

470 420 (a) 408
(b)

54 46 (a) 47 (b)

100

34

63-6

60

46-5
65-7

767

46 34

Paper

26 6 Paper (ctl) Digital

(ex)

54 104 Digital and Phone
(a) Combination

(b)

59-3 52 (a) Digital

(b) Combination

50 12 Digital

59 13 Combination

33:6 24 Digital

(a) Materials, computer-tailored feed-
back, self-checks and behaviour
monitoring + pedometer

(b) same as (a) but no monitoring

(c) materials, monitoring + pedom-
eter but no feedback

Access to diet tracking smartphone
app, set up consultation with dieti-
tian staff, real-time feedback about
daily intake

(a) Website access, monthly feed-
back emails and phone calls with
health coaches (weekly first 3
months then reduced)

(b) Website access, monthly feed-
back emails, group and individual
in person coaching sessions
(weekly first 3 months then
reduced)

(a) Adapted online weight manage-
ment program including: education
lessons (weekly for the first 16
weeks and then every other week),
meal plans, sample menus, weight
tracking, food intake tracking, and
activity tracking.

(b) same as (a) plus population
health manager support including:
additional weight-related support,
monthly check-in calls, consulta-
tion with a dietitian at 6 months,
log-in reminders

Online program (diet and PA strate-
gies)

Single session, Ten Top Tips (10TT)
leaflets + logbooks

(a) Access to a weight loss program
delivered through the web-based
platform composed of 24 weekly
sessions (12 weeks intensive and
12 weeks maintenance) and
including: educational readings,
videos, graphical and interactional
tools, dietary monitoring, physical
activity self-monitoring tasks,

Weight control manual

Paper-based food diary, weight loss
pamphlet, and goal setting instruc-
tions

Single visit with weight loss coach,
brochures and recommended web-
sites

Single mailing with general
weight management information

Non-diet related weekly website les-
sons
Usual Care

Wait list plus nonpersonalised mini-
mal intervention e-booklet on
health effects of obesity and gen-
eral diet/PA recommendations

8886

‘v 10 1qed W
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Table 2 Continued

First author

Year

Country

n
(ctl)

n (ex)

%

Female (years)

Mean
age

Intervention
length
(weeks)

Intervention
delivery method

Behavioural weight loss intervention
brief description

Control group brief description

Bennett et al.

Bennett et al.

Bennett et al.
Burke et al.,
Burke et al.
Byrne et al.
Chambliss

et al.

Collins et al.

Crane et al.

Damschroder
etal

Duncan et al.

2012

2010

2013

2012,
20-
11

2006

2010

2012

2015

2014

2020

USA

USA

USA

USA

Australia
USA

Australia

USA

USA

Australia

185

50

94

72

33
30

104

138

159

36

180

51

91

68 (a) 70 (b)

41
45 (a) 45 (b)

99 (a) 106 (b)
139
162 (a) 160

(b)

41 (a)
39 (b)

685

475

100

84-8

52.7
82:5

58.2

15

707

54

54

35

47

38
44

42

44

54

44.5

104

12

52

104

32
12

12

26

52

52

Combination

Combination

Phone

Digital

Digital
Combination

Digital

Digital

Group

Combination

interactive games, an embedded
online social network, and person-
alised feedback. (b) same as (a)
described above plus 12-week
course of unlimited online person-
alised education and feedback with
a dietitian.

Website access, IVR monitoring sys-
tem, counseling calls, optional
group sessions, and materials

Website access (self-monitoring,
goals, information), 2 in person
motivational coaching sessions,
and 2 phone motivational coaching
sessions

Shape intervention including goals,
materials, gym membership and
phone counseling

(a) PDA with monitoring software

(b) PDA with monitoring + feedback
software

Watch tracker and materials

(a) Group session + email feedback

(b) Same as (a) + step counter,
newsletters, phone consults

(a) Web-based program access

(b) Same as (a) but web program
enhanced with personalised feed-
back

2 sessions plus interactive online les-
sons and counseling

(a) phone delivery of ASPIRE small
changes weight loss program

(b) Group delivery of ASPIRE pro-
gram

(a) Smartphone weight management
app access, online energy counter,
scale, fitbit, educational materials
delivered via the app, sms, printed
materials and one in-person
dietary counseling session, weekly
summaries and self-monitoring
reminders

(b) Same as (a) plus access to a
sleep intervention app

Usual Care

Usual Care plus healthy lifestyle
materials

Usual Care

Paper food diary and reference book-
let

Usual Care

Waitlist

Usual Care

WaitList

VA standard weight loss program

“MOVE!

Wait list

SSO[ 1YS1om puk SULIOIUOW-J[OS ATeID1(]
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Table 2 Continued
Mean Intervention
n % age length Intervention Behavioural weight loss intervention
First author Year Country (ctl) n (ex) Female (years) (weeks)  delivery method brief description Control group brief description
Dunn et al. 2016 USA 38 42 84 48 15 Digital Eat Smart, Move More, Weigh Less ~ Waitlist
online program
Foley et al., 2016, USA 175 176 68-1 50 52 Combination TRACK intervention including tailored Usual Care
Bennet 20- goals, interactive voice response
etal. 18 (IVR) phone calls, text messages,
materials and sessions
Foster- 2012 USA 87 118 (a) 117 100 58 52 Combination (a) Low energy diet + group ses- Waitlist
Schubert (b) 117 (c) sions
et al. (b) PA prescription + training ses-
sions
(c) combination of (a) and (b)
Fukuoka 2015 USA 31 30 77 55 21.66 Combination DPP, mobile app/pedometer and 6 DPP
etal. sessions
Haapala et al. 2009 Finland 63 62 77 38 52 Digital Mobile app with personalised goal Waitlist
setting, diet tracking, text message
reminders and diet/exercise infor-
mation
Harvey- 2010 USA 161 158 (a) 162 93 47 26 Combination (a) (a) Group sessions (online plus Same intervention as (a) but con-
Berino (b) Digital (b) monthly in person) + diet and ducted in person
exercise prescription
(b) Same as (a) but all online
Hunter etal. 2008 USA 222 224 5025 34 26 Combination Behavioural Internet Therapy (diet Usual Care
and PA recommendations, lessons
and feedback)
Jakicic etal. 2016 USA 233 237 77-2 31 104 Combination Same as ctl + provided wearable Group counseling sessions, tele-
tracker at 6 mos phone counseling sessions, text
messages, access to study
website and self-monitoring of diet
and physical activity (no wearable
device).
Jebb et al. 2011 UK, 395 377 87 47 52 Combination Referral to weight watchers program  Usual care
Australia, including weekly meetings plus
Germany access to online food, activity, and
weight monitoring, community dis-
cussion boards and information
Jeffery etal. 1993 USA 40 40 (a) 40 (b) 50 40 78 Group (a) Sessions + feedback None
41 (c) 41 (b) Sessions + feedback + prepack-
(d) aged meals
c) Sessions + weekly cash pay-
ments
(d) Combination of (a), (b), and (c)
Johnston 2013 USA 145 147 90 47 26 Combination Weight Watchers program including  Publically available diet and exercise
etal. weekly meetings, online tools and materials (print and online)

mobile application with a focus on
a balanced diet plan, activity plan,
group support and behaviour
change skills plus food/weight/
activity monitoring systems and
related online content

0685

‘v 10 1qed W
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Table 2 Continued

n

First author Year Country (ctl)

n (ex)

%

Female (years)

Mean
age

Intervention
length
(weeks)

Intervention
delivery method

Behavioural weight loss intervention
brief description

Control group brief description

Jospe et al. 2017 New Zealand 48

Laing et al. 2014 USA 107

2008 United 35
Kingdom

Germany 60

Lally et al.

Luley et al 2014

McRobbie 2016,
etal., 20-
Hajek et al. 16

Melanson 2012
etal

United 109
Kingdom

USA 57

Morgan etal. 2009 Australia 31

Morgan etal. 2013 Australia 52

Morgan etal. 2012 Australia 45

Ozaki et al. 2019 Japan 28

Paskett etal. 2016 USA 426

51 (a) 51 (b)
50 (c) 50
(d)

105

33 (a) 36 (b)

60 (a) 58 (b)

221

59 (a) 41 (b)

34

54 (a) 53 (b)

65

27 (a) 25 (b)

237

73

66-3

41

72

879

707

44

43
39

50

46

38

36

47

44

34

56

52

26

52

52

12

26

13

12

12

52

Combination (a, b,
d) Digital (c)

Digital
Paper

Combination

Group
Group
Digital
Paper (a) Digital

(b)

Combination

Combination

Group

(a) session + monthly meetings

(b) session + daily self-weighing and
feedback

(c) session +MyFitnessPal app

(d) session + hunger training and
glucose testing

Instruction on using My Fitness Pal
App

(a) 10TT + 4xs week weighing

(b) 10TT above + weekly weighing

(a) 2 h diet and exercise instruction,
accelerometer device with built in
energetic intake tracking system
and real-time energy balance
gauge plus monthly feedback via
mailed letters

(b) same as (a) but feedback pro-
vided via phone

Sessions (diet, PA)

(a) Assigned low glycemic index diet
(no tracking required)

(b) Assigned diet based on food-
points system

Website (diet and PA), online support
and feedback

(a) Materials, DVD, pedometer

(b) Same as (a) + website access,
user guide and personalised feed-
back

Single session, website access,
materials and pedometer

(a) Two group sessions (at beginning
and end of program) plus online
self-monitoring site and monthly
emails

(b) Same as (a) + 2 small group ses-
sion and 4 remote, tailored coun-
seling sessions

Materials (print and online), sessions
and regional staff meetings

Single counseling session

Usual Care
Waitlist

2 h instruction on healthy diet and
physical activity

Four one-on-one counseling ses-
sions with a nurse + handouts

Instructed to follow low energy dense
diet (no tracking required)
Single information session

Waitlist

Waitlist

Waitlist

Cancer education focused materials,
information session, health fair,
church bulletins, monthly sessions,
and encouragement to complete
screening tests

SSO[ 1YS1om puk SULIOIUOW-J[OS ATeID1(]
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Table 2 Continued

7685

First author Year

Country

Mean Intervention

n % age length Intervention Behavioural weight loss intervention

(ctl)

n (ex) Female (years)

(weeks)

delivery method

brief description

Control group brief description

Patel et al. 2019

Rock et al. 2015

Sherwood 2006
et al.

Shuger et al; 2011,
Barry et al. 20-
11

Spring etal. 2017

Stephens 2017
etal.

Svetkey etal. 2015

Tanaka etal. 2018

Tate et al. 2001

Tate et al. 2006

USA

USA

USA

USA

USA

USA

USA

Japan

USA

USA

35

348

600

50

32

31

123

37

45

67

35(a) 35 (b) 84

344 100

600 (a) 601 718
(b)

49 (a)49 (b) 817
49 (c)

32(a)32 () 84

31 71

122 (@) 120  69-6
(b)

75 0-9

46 89

61(a)64 (b) 156

43

56

51

47

39

20

26

46

41

48

12

104

104

39

26

12

108

24

26

Digital

Group

Paper (a) Phone
(b)

Group (a and b)
Digital (c)

Group (a) Digital
(b)

Digital

Digital (a) One on
one (b)

Digital

Digital

Digital

(a) My Fitness Pal app set up, tail-
ored feedback and materials

(b) Same as (a) but no self-monitor-
ing until week 5

Sessions, booster calls and newslet-
ters

(a) Paper materials, mailed lessons
with a counselor and optional fol-
low up (mailed lessons

(b) Same as (a) but delivered by
phone

(a) Sessions + materials + phone
counseling (b) Same as (a) +
Sensewear armband tracker and
website access

(c) Armband and website access
only

(a) Sessions, optional walking ses-
sions, phone calls, financial incen-
tives

(b) same as (a) but delivered via app
+ wireless tracking device

One time counseling session plus
commercially available smartphone
application with features to track
diet and physical activity, network
with other participants, receive text
messages from health coach

(a) Weight loss app with reminders
and feedback

(b) group and phone sessions

Access to commercial mobile app

with diet information, self-monitor-

ing, and group chat with a nutrition-

ist offering feedback and advice

weight loss session, access to

study website, weekly email les-

sons and feedback

(a) Website access + automated
feedback (b) website access +
human counselor feedback

iy

Access to My fitness Pal (no feed-
back or support)

2 individualised weight management
sessions
Handouts

Weight loss manual

DVD, energy counting book and logs
for monitoring

One time counseling session

Handouts

Waitlist

1 weight loss session + access to
website

1 weight loss session + access to
website

‘v 10 1qed W
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Table 2 Continued

Mean Intervention

n % age length Intervention Behavioural weight loss intervention
First author Year Country (ctl) n (ex) Female (years) (weeks) delivery method brief description Control group brief description
Teeriniemi 2018 Finland 89 91 (a) 85 (b) 49 46 52 Digital (a) (a) website access Usual Care
etal. 88 (c) 65 Combination (¢ (b) cognitive behavioural counseling
(d) 73 (e) and e) Group (b + feedback
and d) (c) same as (b) + website access
(d) self-help guidance + 2 face-to-
face sessions
(e) same as (d) + website access
Thomas etal. 2017 USA 86 94 (a) 91 (b) 77-5 55 52 Digital (a) Weight Watchers online Online newsletters
(b) Weight Watchers Online +
ActiveLink tracking device
Thomas etal. 2015 USA 77 77 79-9 53 12 Digital Online intervention including videos  Online weight loss information
and feedback
Thomas 2019; USA 56 114 (a) 106 83 55 78 Digital (a) Group (a) Introductory session plus smart-  Introductory session, printed informa-
etal; 20- (b) (b) phone app based skills training tion, monthly printed materials,
Goldstein 19 videos, MyFitnessPal monitoring paper diaries for self-monitoring
etal app, monthly feedback and social diet and activity with written feed-
support back
(b) group-based behaviour change
sessions (weekly 6 months,
biweekly 6 months, then monthly 6
months) plus paper diaries for self-
monitoring diet and activity with
tailored feedback
Turner- 2011 USA 49 47 75 43 26 Digital Weight loss podcasts (2 weekly for 3 Weight loss podcasts (2 weekly for 3
McGrievy months, then 2 mini pod casts for months, then 2 mini pod casts for
and Tate 3 months), Fat Secret energy 3 months)
counting app for diet tracking and
Twitter messages
Wang et al. 2012 Taiwan 26 24 68 44 12 Paper ctl sessions + PA and intake diaries  Six weight loss sessions
with feedback
Wang et al. 2012 USA 72 68 (a) 70 (b) 85 46 52 Group (a) ctl + PDA for tracking 32 weight loss sessions + paper
(b) same as (a) + feedback diary to self-monitor diet
West et al. 2011 USA 112 116 84 71 12 Group DPP, pedometers and diet/activity Cognitive memory intervention
logs
Whitelock 2019  United 54 53 74 43 8 Combination Printed dietary advice book, text Printed dietary advice book plus text
etal Kingdom messages and a smartphone messages
application that allows for upload-
ing and review of all food and drink
consumed and audio clips to pro-
mote attentive eating decisions
Wilson etal. 2017 USA 1268 634 58-4 46 42 Digital Digital DPP including small group None

support

DPP, diabetes prevention program.
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N
Table 3 Quality assessment of included studies i‘é
Baseline Dropout rate < Adiposity Confounders Summary results  Power calculation Obijective
results Randomiza- 20 % by end of assessed more Intentto  accounted and effect size/ conducted and weight Total Risk of
reported for tion intervention Assessor than 6 mos after Treat  for in analy- significance study adequately measure risk  bias cat-
Author, year each group  described period blinding baseline Analysis sis reported powered was used score egory
Adachi et al., v v v X v X X v X v 6  Medium
2006
Ahn et al., 4 v v X X v X v v v 7  Medium
2020
Appel et al., v v v X v v v v v v 9 Low
2011
Baer et al., v v v X v v v v v v 9 Low
2020
Becofsky v v v X X v v v v v 8 Low
etal., 2017
Beeken et al., v v X v v v v v v v 9 Low
2017
Beleigoli, v v X v X v X v v X 6  Medium
2020
Bennett et al., v v v v X v X X v v 7  Medium
2010
Bennett et al., v v v X v v v v v v 9 Low
2012
Bennett et al., v v v X v v v v v v 9 Low
2018/Foley
etal., 2016
Bennett et al., v v v X v v v v v v 9 Low
2013
Burke et al., v v v X v v v v X v 8 Low
2011, 2012
Byrne et al., X v v X v v v X v v 7  Medium
2006
Chambliss v v v X X v v v v v 8 Low
etal., 2010
Collins et al., v v v v X v X X X v 6 Medium
2012
Crane et al., v v v X X v X v v v 7  Medium
2015
Damschroder v v X X v v v v v v 8 Low
etal., 2014
Duncan, 2020 v v X v v v v v v v 9 Low
Dunn et al., v v X X X v v v v v 7  Medium
2016
Foster- v v v v v v v v v v 10 Low
Schubert
etal., 2012 =
Fukuoka 4 v v v X v 4 v v v 9 Low =
etal, 2015 o
v v X v v v v v v 9 Low %
S
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3 Table 3 Continued é
% Baseline Dropout rate < Adiposity Confounders Summary results ~ Power calculation Objective 2
S results Randomiza- 20 % by end of assessed more Intentto  accounted and effect size/ conducted and weight Total Risk of =
g reported for tion intervention Assessor than 6 mos after Treat  for in analy- significance study adequately measure risk bias cat- 3
8 Author, year each group  described period blinding baseline Analysis sis reported powered was used score egory 8_
% Haapala g
5 et al., 2009 R
a Harvey- v/ v v X X v X v v v 7  Medium
& Berino, 2
3 2010 =
a Hunter et al., v v/ v/ X X v/ v/ X X v/ 6 Medium 2
g 2008 =
n;? Jakicic et al., v v X X v X X v v v 6 Medium
g 2016 £
& Jebb et al., v v X X v v/ v v v v 8 Low
2 2011
2 Jeffery et al., v v ? ? v X v v X v 6 Medium
3 1993
g Johnston v/ v/ v/ X X v/ v/ X X v/ 6 Medium
3 etal, 2013
a Jospe et al., v v X X v v v v v v 8 Low
2017
Laing et al., v v ? v X X X v v v 6  Medium
2014
Lally et al., v v v X v v X v v v 8 Low
2008
Luley et al., v X X X v v v v v v 7  Medium
2014
McRobbie v v X X v v v v v v 8 Low
et al., 2016
Melanson v v v X X X X v v v 6 Medium
etal., 2012
Morgan et al., v v v v X v v v v v 9 Low
2009
Morgan et al., v v v v X v v v X v 8 Low
2013
Morgan et al., v v v v X v v v v v 9 Low
2012
Ozaki et al., 4 v v v X v v v X v 8 Low
2019
Paskett et al., v v X X v v v v X v 7  Medium
2016
Patel et al., 4 v X X X v v v v v 7  Medium
2019
Rock et al., v v v X v X v v v v 8 Low
2015
Sherwood v v X v v v X v v v 8 Low
et al., 2006
v v X v v X v v v v 8 Low
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Table 3 Continued
Baseline Dropout rate < Adiposity Confounders Summary results  Power calculation Objective
results Randomiza- 20 % by end of assessed more Intentto  accounted and effect size/ conducted and weight Total Risk of
reported for tion intervention Assessor than 6 mos after Treat  for in analy- significance study adequately measure risk bias cat-

Author, year each group  described period blinding baseline Analysis sis reported powered was used score egory

Shuger et al.,
2011

Spring et al., v v v X v v X v v v 8 Low
2017

Stephens v v v X X X X v v v 6 Medium
etal., 2017

Svetkey et al., v v v X v v v v v v 9 Low
2015

Tanaka et al., v v v v X v v v v v 9 Low
2018

Tate et al., v v X X X v v v v v 7  Medium
2001

Tate et al., v v v X X v v v v v 8 Low
2006

Teeriniemi v v X X v v X v v v 7  Medium
etal., 2018

Thomas et al., v v v v X v v v v v 9 Low
2015

Thomas et al., v v v v v X v v X v 8 Low
2017

Thomas et al., X v X X v v X X v v 5 Medium
2019/
Goldstein
etal., 2019

Turner- v v v X X v ? v v v 7  Medium
McGrievy
and Tate,
2011

Wang et al., v v v X v X v v v v 7  Medium
2012

Wang et al., v v v X v X v v X v 8 Low
2012

West et al., v v v X X v v v v v 8 Low
2011

Whitelock v v X X X X v v v v 6 Medium
etal., 2019

Wilson et al., v v X X v X X v X v 5 Medium
2017

9685
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Dietary self-monitoring and weight loss 5897
Studies identified | Duplicates removed
s (n 13,788) “1 (n3,347)
® J :
g Excluded based on title / abstract.
‘g Studies screened by title / abstract | Studies were excluded if they were
ke} (n10,441) not controlled weight loss studies
that utilised dietary self -monitoring
_E’ strategies
o (n 8,546)
[
[3)
n
v
Full-texts reviewed using inclusion / Excluded based on full-text review.
. exclusion criteria | Studies were excluded if they did not
= (n 1,895) meet all inclusion criteria.
f,, l' (n1,836)
w
Studies that met all inclusion criteria
3 (n 59)
e)
=
[S]
£

Fig. 1 PRISMA flow chart

United Kingdom, three in Japan, two in Finland and one
each in Taiwan, Germany, Brazil and South Korea. One
study had multiple international locations. The mean age
of participants ranged from 20 to 71 years (IRQ = 10-0) with
a majority of studies including participants older than
40 years (73 %, n 43). Five studies recruited only men
and four studies recruited only women. Intervention dura-
tions varied from eight to 108 weeks (IRQ = 40-0). Based on
the study selection criteria, all of the included studies had a
comparison group: 7 16 used a waitlist or a no or unrelated
intervention control group; 7 24 used a minimal inter-
vention comparison group that typically consisted of
one or two weight loss counseling sessions, handouts
on healthy lifestyles, basic weight loss website access
or some combination of these; and n 9 provided the
comparison group with an alternative intervention.
Alternative intervention studies were those in which
two groups received substantial weight loss interven-
tions but with variability in content, delivery or duration.
Different intervention delivery methods were used to
communicate weight loss content including group ses-
sions, websites and other digital methods, one-on-one
sessions, phone calls and paper materials such as books
and leaflets. Studies recruiting in specialised obesity clin-
ics or through primary care providers typically used
usual care comparison groups (7 10).

Quality assessment

Risk of bias for each study is shown in Table 3. Quality
scores indicated medium or low risk of bias for all studies.
This was likely due to our inclusion criteria, which was lim-
ited to studies with comparison groups and excluded pilot
studies. Forty-six out of the 7 59 included studies (78 %)
conducted some form of intent to treat analysis although
different imputation methods were used. Eighteen (31 %)

0.1017/5136898002100358X Published online by Cambridge University Press

included assessor blinding, 72 40 (68 %) described account-
ing for confounders in analysis and 7 37 (63 %) met reten-
tion rate criteria with <20 % of the total sample dropping
out before the end of the intervention.

Dietary self~-monitoring methods
The methods for implementing dietary self-monitoring in
the included studies are described in Table 4. This includes
the scope of self-monitoring requested (all intake or abbre-
viated intake), platforms used, reporting and submission
details, adherence metrics, adherence results and any
reported relationships between self-monitoring adherence
and weight loss outcomes. Several dietary self-monitoring
platforms were used in the weight loss interventions includ-
ing mobile phone apps (12 19), paper food diaries (12 22),
wearables (n 2), websites (72 27) and personal digital assist-
ants (PDAs) (2 2). Platforms were not always exclusive;
some studies used different platforms for different interven-
tion groups, or offered participants a choice of platform.
There was variability in the intensity level of dietary
monitoring to be recorded. Forty-four studies (75 %)
required dietary self-monitoring of all intake and 7 15 stud-
ies required self-monitoring of abbreviated intake.
Abbreviated dietary-self monitoring protocols varied
among included studies. Two studies utilised the recording
of meal patterns (e.g. how often one eats certain types of
foods or meals), and nine focused on dietary behaviours
such as eating fruit or vegetables or avoiding fast food.
One study required participants to self-monitor dietary
intake using a traffic light method. The traffic light method
categorises foods based on nutrient and energy density into
green, yellow and red. Using this method, participants were
asked to report the overall number of foods consumed
from each color category. Lastly, one study asked partici-
pants to estimate the portion sizes of their daily meals using
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a predefined ranking system (i.e. ‘mini’, ‘normal’ or ‘maxi’)®?.

Food photography was used in two studies. The first study
had participants upload photos of all the foods and bever-
ages they consumed and provide a self-review of their diet
quality using a brief survey”?. The second study had par-
ticipants upload only photos of their three main meals to
the study website each day. The images were later
reviewed with the participant(s) during a group chat with
a nutritionist on the study website. The nutritionist offered
immediate (within 3 h) feedback on meal choices and
responded to specific questions from participants©?.

A majority of the studies (72 45) provided feedback based
on self-monitoring data that varied in delivery platform, fre-
quency and timeliness. In several studies (72 15), feedback
was delivered immediately through automated messaging
or graphs; this was particularly common in studies that uti-
lised commercial dietary tracking apps. In other instances,
study personnel would review dietary inputs and offer
weekly (12 10) or monthly (12 4) feedback. Six studies used
a combination of these approaches, offering immediate
feedback followed by additional weekly or monthly
follow-ups.

Methods for assessing adherence to dietary self-moni-
toring and the corresponding metrics are provided in
Table 4. Adherence to dietary self-monitoring was exam-
ined in thirty-three of the fofty-nine studies, although the
definition of adherence was inconsistent. Metrics included
the actual number of days or weeks participants completed
monitoring diaries (n 9), the proportion of diaries com-
pleted out of the number requested (7 9), the proportion
of participants completing a certain number of diaries (#
8) and the proportion or number of participants self-report-
ing monitoring diary use (12 6).

Reported relationships between adherence and weight
loss are described in Table 4. Eighteen studies (all intake
=14; abbreviated intake =4) examined adherence to
self-monitoring and weight loss and 12 (all intake =9;
abbreviated intake = 3) identified significant positive rela-
tionships between adherence and weight loss while six
did not (all intake =5, abbreviated intake =1). Twelve
studies had both weight loss and adherence data but did
not examine or report relationships.

Dietary self-monitoring and weight loss

The weight loss outcomes of included studies are shown in
Table 5. Interventions that utilised all intake dietary self-
monitoring (n 44) showed significant weight loss in the
study group v. the comparison group in twenty-sevenm
studies (61 %). Fifteen studies (34 %) did not report signifi-
cant intervention effects between the study and compari-
son groups and one study reported a reverse effect™®,
although that study included an active weight loss program
comparison group. Among interventions that utilised all
intake dietary self-monitoring and had a true (waitlist, no
or unrelated intervention) control group (72 10), seven stud-
ies (70 %) demonstrated a significant between group

9/10.1017/5136898002100358X Published online by Cambridge University Press

M Raber et al.

intervention effect on weight loss. Of interventions that uti-
lised abbreviated dietary self-monitoring (12 15), ten (67 %)
reported significantly greater weight loss in intervention
groups v. comparison groups. Five reported no significant
effects. Of the interventions that used abbreviated self-
monitoring methods and had true control groups (72 5), four
studies (80 %) reported a significantly greater weight loss
among the study groups compared to controls. There
was no apparent pattern indicating one type of abbreviated
monitoring (specific behaviours . traffic light, etc.) facili-
tated more weight loss. Direct comparisons between paper
and digital self-monitoring were examined in nine stud-
jes(2432435758605.677378) Among these, only one study dem-
onstrated significantly more weight loss between in digital
v. paper dietary self-monitoring platforms“?.

Discussion

This review, including fifty-nine intervention studies,
examined: (1) the implementation of different dietary
self-monitoring protocols in behavioural weight loss inter-
ventions including characteristics, adherence metrics and
feedback utilisation; (2) the effectiveness of self-monitoring
interventions to promote weight loss among adults with
overweight/obesity and (3) differences in weight loss out-
comes between interventions that use higher v. lower
intensity dietary self-monitoring. A wide range of self-mon-
itoring platforms and implementation protocols were iden-
tified across included studies. The majority of interventions
demonstrated a significant reduction of weight compared
with control groups. A similar proportion of studies that
included self-monitoring of all dietary intake (61 %) and
abbreviated intake (67 %) demonstrated significant inter-
vention effects on weight loss; however, a formal meta-
analysis was not conducted due to study heterogeneity.

Dietary self-monitoring was implemented in different
ways across studies; digital and/or paper diaries were used
to collect all intake or abbreviated intake with or without
integrated feedback. Studies utilised all-dietary intake
self-monitoring strategies more often than abbreviated-
intake strategies. Study participants’ self-monitoring behav-
iour wanes over time, highlighting the issue of participant
burden®. Several included studies (72 15) used abbreviated
self-monitoring approaches, and it is reasonable to assume
that these may be less burdensome and encourage more
monitoring adherence, although the adherence data are
not reported with sufficient consistency to allow formal
tests of the monitoring adherence by types of self-monitor-
ing. High variability in adherence metrics obfuscates the
potential relationship between dietary monitoring intensity
and weight loss outcomes.

The majority of included interventions found significant
weight loss in experimental groups compared with control
groups (all intake monitoring (61 %) and abbreviated
intake monitoring (67 %)). This finding is in line with
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Table 4 Description of dietary self-monitoring, adherence and relationship to weight loss

Dietary self-moni-

Monitoring plat-

Recording and submit-

Adherence measure

Relationship between
adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss
Adachi etal. 2006 Adherence to Paper Recorded on paper Computer-tailored NR NR NR
specific behav- sheets > Mailed to feedback
iours (3-5 items study personnel
selected by a (who then input on to
user from a list a computer system)
of 13 eating
habits, not
specified))
Ahn et al. 2020 All dietary intake  Ctl) Paper ctl: recorded on paper  ex: real-time feedback Number of days partici- ctl: 15-5 + 10-1 d No significant findings

Appel et al. 2011

Baer et al. 2020

Becofsky 2017
etal.

Beeken etal. 2017

Beleigoli et al. 2020

Bennett etal. 2012

All dietary intake

All dietary intake

All dietary intake

Adherence to
specific behav-
iours™

All dietary intake

Adherence to
specific behav-
iourst

Ex) Mobile App

Website

Mobile App

Website

Paper Diary

Website

Choice of
Website or
Phone
Interactive
Voice
Response

ex: recorded and
submitted in app

Recorded and submit-
ted online

Recorded and submit-
ted in app

Recorded and submit-
ted on study website

NR

Recorded and submit-
ted online

Recorded and submit-
ted on study website
or via phone

based on user dem-
ographics, activity
level and intake

Monthly email summa-
rising progress

(a) Not specified (b)
monthly progress
calls with population
health manager

Automated feedback
(weekly)

NR

(a) algorithm tailored
messages of feed-
back based on data
inputs over previous
4 weeks (b) algo-
rithm tailored mes-
sages plus
individualised feed-
back via private chat
forum with dietitian

Tailored feedback
(immediate) and
review with counse-
lor

pants recorded at
least one food item
from baseline to end-
point (6 weeks)

NR

NR

Participants that sub-
mitted monitoring
data at least 5 d per
week of the 12 week
intervention

NR

NR

Percent of participants
tracking behaviour
change goals weekly
for at least 50 % or

75 % of 104 interven-

tion weeks

ex:18-5+14.1d
over 6 weeks

NR NR

NR NR

mean (spb) =7-9 NR
(4-1) weeks

NR NR

NR NR

40-0 % tracked NR
50 % or more
intervention

weeksl 25-0 %
tracked 75 % or
more intervention
weeks
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Table 4 Continued

Dietary self-moni-

Monitoring plat-

Recording and submit-

Adherence measure

Relationship between
adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss
Bennett etal. 2010 Adherence to Website Recorded and submit-  Reviewed during in- NR (website logins NR NR
specific behav- ted online person and phone reported but did not
iourst coaching sessions specify monitoring
behaviour)
Bennett et al., 2018,2016  Adherence to Mobile App Recorded and submit-  Personalised feedback Proportion of partici- 7113 % Those completing at
Foley et al. specific behav- ted in app message provided in pants completing least 80 % of
iourst app after each self- 80 % or more of 52 expected self-moni-
report episode self-monitoring epi- toring episodes lost
sodes significantly more
weight than those
that did not meet this
criteria; between
group difference = —
3-5kg (-59,-1-2)
P=0-004
Bennett etal. 2013 Adherence to Phone Recorded and submit-  Brief tailored feedback Proportion of weekly Range=65-2% to  IVR call completion
specific behav- Interactive ted via phone (immediate) and calls (out of 52) 89-5 % per week | rate was significantly
iourst Voice counseling calls resulting in the com- mean (sb) =72 % correlated with 12
Response (monthly) plete transmission of (28 %) month weight loss
self-monitoring data (Spearman r=-0-2;
P=0-04)
Burke etal, 2012,2011  All dietary intake  Paper Diary (ctl) a and b recorded via ctl, a, b) written feed-  Proportion of sample ctl=55 %, a, b) Those that were
Burke et al. | a) PDA: Palm  PDA and submitted back from staff b) adherent over 6 a=80% adherent at least
pilot + self- PDAs at group ses- automated feedback month intervention b=90% 60 % of the time lost
monitoring sion for data upload. (immediate) (participant is “adher- (P <0-01) more weight than
software | b) clt recorded using ent” for a given week those who were
PDA FB = paper diaries and if the weekly record adherent less than
palm pilot w submitted hard cop- indicated participant 30 % of the time
software as ies at weekly/ consumed >50 % of (P<0-001)
well as custom biweekly sessions the weekly energy
feedback soft- goal)
ware
Byrne et al. 2006 All dietary intake ~ Paper Diary Recorded via paper Updates based on NR NR NR
diary, submitted on- progress (weekly)
line
Chambliss 2010 All dietary intake ~ Website Recorded and submit-  Email reports (weekly) Self-reported logging 85 % of Basic group NR
etal. ted online for viewing dietary information and 70 % of the
by health educator into software at least Enhanced group
5 d per week
Collins etal. 2012 All dietary intake ~ Website Recorded and submit-  Automated personal NR NR NR

ted online

feedback (weekly)

0065
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Table 4 Continued

Dietary self-moni-

Monitoring plat-

Recording and submit-

Adherence measure

Relationship between
adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss
Crane etal. 2015 Adherence to Paper Checklist NR NR Percent of participants Checklist usage NR
specific behav- that self-reported =234 % | online
iours (number using the tracking usage =44-7 %
of daily 100- checklist | percent of
energy participants that self-
changes) reported using the
online dietary moni-
toring system
Damschroder 2014 Traffic Light (log ~ Paper clt given optional food  Reviewed during NR NR NR
etal. categories of intake logs | ex coaching sessions
foods by color: recorded foods eaten
red (high- using traffic light
calorie/low guide in which Red
nutrient), yellow (high-energy and
(high-energy/ least nutritional
high nutrient, value); Yellow (high-
and green (low- energy and higher
energy/high nutritional value); or
nutrient) Green (low-energy
foods and high nutri-
tional value)
Duncan etal. 2020 All dietary intake  Mobile App Recorded and submit-  Emailed weekly sum-  Mean total number of  (a) 126-9 + 101-8 NR
ted in app maries, reminders to self-monitoring entries (b) 83-2 +
log intake if tracking entries 68-4 entries over
falls below 4 d per 12 months
week
Dunn et al. 2016 Eating patterns Website Recorded on website NR NR NR NR
(not specified)
Foster- 2012 All dietary intake  Paper Diary Recorded in paper dia- Dietitian feedback NR NR NR
Schubert ries and submitted to
etal. dietitian
Fukuoka 2015 All dietary intake ~ Mobile App Recorded via mobile Automated reminders  Proportion of study Mean (sp)=46-9% NR
etal. app to enter data (daily) days (out of 140) (30-0 %)
participants used Range =0 %—
mobile app to report 95 % of 140 d
caloric intake
Haapala et al. 2009 All dietary intake ~ Mobile App Recorded and submit- NR NR (app contacts NR NR
ted in app reported but did not
specify monitoring
behaviour)
Harvey- 2010 All dietary intake  Paper Diary (ctl) Recorded via online or NR Percentage of study ctl) 63% v. (a) 71% NR
Berino or Website (a, paper journals and weeks that subjects v. (b) 73 %;
etal. b) submitted weekly submitted paper or P=0-13

online diaries
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Table 4 Continued

Dietary self-moni-

Monitoring plat-

Recording and submit-

Adherence measure

Relationship between
adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss
Hunter etal. 2008 All dietary intake ~ Website Recorded and submit-  Counselor feedback Weekly website usage Weekly usage less  Food diary review fre-
ted online (weekly) | Total log-ins than once quency was associ-
(424 %), 1-2 ated with 6-month
times (22.6 %), 3—  weight change
4 times (18-1 %), (Pearson r=—0 464;
5-7 times (9-6 %), P <0-001)
every day (7-3 %)
| total logins
mean = 49-1
times, range = 1—
707
Jakicic etal. 2016 All dietary intake ~ Website | Months 1-6 recorded Intervention staff feed- Percentage of partici- 47 % NR
Combination and submitted to back pants that self-
Website and interventionists reported tracking
Wearable weekly; months 7-24 their eating behav-
Device recorded via website iours at least 3 d/
or wearable and data week
automatically avail-
able to study staff
Jebb et al. 2011 All dietary intake ~ Website NR NR NR NR NR
Jeffery etal. 1993 All dietary intake  Paper Recorded daily intake ~ NR Adherence calculated NR NR
for first 20 weeks as proportion of days
and then 1 week per completed out of
month for the sub- days assigned
sequent months up
to 18 months via
paper diaries
Johnston 2013 All dietary intake  Mobile App or Recorded and submit- NR NR (app and website NR NR
etal. Website ted online/app usage self-reported
but not specific to
monitoring)
Jospe et al. 2017 All dietary intake ~ Choice App or Recorded online daily  NR NR NR NR
Website for the first month
and 1 week every
subsequent month
up to month 12
Laing et al. 2014 All dietary intake  Choice App or Recorded online Computer-generated Number of logins to Median (IQR) Month NR
Website feedback (trends App/Site 1=8(2, 24)
and summaries — Month 6 =0 (0, 2)
real time)
Lally et al. 2008 Adherence to Paper Recorded via monitor-  Feedback offered only NR NR NR

specific behav-
iours™

ing form

if participants were
consistently failing to
achieve a goal
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Table 4 Continued

Dietary self-moni-

Monitoring plat-

Recording and submit-

Adherence measure

Relationship between
adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss

Luley et al. 2014 Meals ranked by =~ Wearable Device Recorded and submit-  (a) Monthly letters (b) NR NR NR
category (mini, ted online monthly phone calls
normal, maxi)

McRobbie 2016, 2016  All dietary intake  Paper diary Recorded via paper NR Self-reported diary use 77 % NR

etal, diary and ticked task at session 1
Hajek et al. card once diary was

complete for day for

first two weeks. This

was optional from

week 3 onward.

Melanson 2012 Point values of Recorded “point val- NR NR NR NR

etal. foods (b) ues” of foods con-
sumed (based on
calories, fiber, and
fat)

Morgan et al. 2009 All dietary intake ~ Website Recorded and submit-  Individualised feed- Percentage of partici-  41-2% | Mean Daily diet entry website
ted daily online dia- back sheets offered pants that submitted (sb) =38 (33) feature usage was
ries to study staff for via email (seven 7 weeks of associated with
the first 4 weeks, for occasions) requested daily eat- weight change at 3
2 weeks in the sec- Participants were ing and exercise dia- months (r=0-71;
ond month and for 1 also able to submit ries over the 3- P<0-001) and 6
week in the third and questions online month period and months (r=0-72;
final month. (answered weekly) attended at least 12 P < 0-001)

weekly check-ins. |
mean (s.D.) number
of diet entries sub-
mitted

Morgan etal. 2013 All dietary intake ~ Website Recorded and submit-  General feedback NR NR NR
ted online

Morgan etal. 2012 All dietary intake  (a) Paper (b) Both groups recorded  Feedback via email NR NR NR

Website and submitted diaries  (seven occasions)
either online or paper
for 4 d of each week
(2 weekday and 2
weekend)

Ozaki et al. 2019 Adherence to Online Recorded and submit-  (a) graph of progress  Number of days self- Mean (sb) a=40-79 Frequency of self-moni-
specific behav- ted online on website, generic monitoring goals (6-15) b=53-26 toring was signifi-
iours (e.g. eat- monthly email (b) were entered on (6-28) cantly associated
ing meals graph of progress on  website with weight loss in a
regularly every website, 4 tailored and b (r=-0-49,
day, others not remote sessions P < 0-001)
specified)

Paskett etal. 2016 All dietary intake ~ Paper/Online Paper or online record- Optional short dietary NR NR NR

ing, submission type
unclear

survey in addition to
monitoring may be
submitted and tail-
ored feedback
offered on
responses
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Table 4 Continued

Relationship between

Dietary self-moni- Monitoring plat-  Recording and submit- Adherence measure adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss

Patel et al. 2019 All dietary intake ~ Choice App or a and ctl) recorded on- Computerised (remind- Median number of d/ Median (interquartile Percentage of days
Website (a, b, line throughout inter- ers, progress update  week that partici- range) days tracked diet was
ctl) vention| b) recorded real-time) and feed- pants self-monitored tracked week associated with

%065

online only after
week 5

back email from staff
(weekly)

weight and diet
(recording >800
kcal/d) | Percentage

5-12
ctl) 1-44 (0 — 4-25)
(a) 4-88 (0 44—

weight change by
month 3 for all
groups (spearman

ssaud Aussaaun aBpLquied Aq auluo paysliqnd X850012008689¢€15/2101°0L/Bo"10p//:sdny

of days (out of days 6-56) (b) 1-88 (0 rank = —.35;
instructed (84 for ctl 25-5-50) P<0-01)
and group a/49 for Percentage of days
group (b) that entries tracked weeks 5-
were recorded 12
ctl) 0% (0-4)
a) 65 % (10-89)
b) 59 % (11-95)
Median (interquartile
range) days
tracked entire
intervention
ctl) 2.92 (1-17-5-17)
(a) 5-33 (1-83—
6-67)
Percentage of days
tracked entire
intervention
ctl) 42 % (17-75) a)
77 % (27-96)
Rock et al. 2015 All dietary intake  Choice of Paper Recorded via paper General feedback NR NR NR
Diary or diary or online
Website
Sherwood 2006 All dietary intake  Paper Diary Recorded via paper General feedback NR NR NR
etal. diary
Shuger et al; 2011,2011  All dietary intake  (a) Paper Diary, a) recorded via paper b, c) computerised NR NR NR
Barry et al. Website (b, c) diaryl(b, c) recorded feedback (real-time)
and submitted online
Spring etal. 2017 All dietary intake  (a) Paper | b) ctl, (a) recorded daily b) computerised feed-  Percent of days (out of Mean (sg) ctl=18-4 Weight loss at 6
Mobile App paper diaries b) back (progress and 182) reporting > % (5-3) a=32-9 months was associ-
recorded daily using adherence- real 1000 cal % (3-9) b=48-0 ated with the amount
app time) plus 2—4 per- % (4-1); P<0-05 of dietary self-moni-
sonalised messages toring (r (84) = 0-509;
(weekly for 6 P < 0-001)
months) a, b) coach-
ing calls (weekly)
Stephens 2017 All dietary intake  Mobile App Recorded and submit-  Text message feed- Proportion of partici- 62 % Increased food logging
etal. ted in app back from health pants logging diet was not significantly
coach based on data on > 50 % of the associated with
tracking inputs 84 study days weight loss
(P=0-375)
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Table 4 Continued

Dietary self-moni-

Monitoring plat-

Recording and submit-

Adherence measure

Relationship between
adherence and weight

Author Year toring protocol form ting data Feedback description Adherence loss
Svetkey etal. 2015 All dietary intake ~ Mobile App (a,b) recorded and submitted (a) computerised NR NR NR
via app (prompts and per-
sonalised feedback
real-time) Ib): coach-
ing sessions
Tanaka etal. 2018 Photos of 3 daily = Mobile App Recorded and submit-  Personalised feedback Number of total meal NR No significant effects
meals ted in app using on posted images photos uploaded by detected
smartphone camera via group chat participant and ana-
lysed by quartile
Tate et al. 2001 All dietary intake ~ Website Recorded online (ctl ex) therapist email Number of intervention mean (sp)=13-65  Overall login frequency
and ex), ex submit- (weekly) weeks (out of 24 (6-4) (24-week was correlated with
ted online to thera- weeks) with diaries intervention) | weight change from
pist weekly submitted First 3 months 0 to 6 months in ex
mean (sp) =8-5 (r=-.43; P=0-003)
(3-6) | Last 3 and ctl (r=-0-33;
months mean P=0-03)
(sb)=4-6 (4-4)
Tate et al. 2006 All dietary intake ~ Website (a, b) Recorded and submit-  a, b) reminder email to Number of weeks (out b) mean (sp)=17-2 Online food diary sub-
ted online complete diary a) of 26 weeks) with (8:7) v. @) mean mission was signifi-
computerised tail- diaries submitted (sp)=11-4 (9-2); cantly associated
ored feedback (real- P=0-0001) with weight loss in
time) b) email from group a (r=-0-56)
weight loss counse- and b (r=-0-69);
lor (weekly) P < 0-001
Teeriniemi 2018 Meal patterns (not Website (a, c, e) NR NR NR NR NR
etal specified) | Paper (b, d)
Thomas etal. 2017 All dietary intake ~ Choice Website = Recorded online Automated (real-time)  Self-reported frequency PC Mean (95% Cl) NR

or Phone App
(a, b)

of tracking based on
Likert scale from O
(never) to 5 (multiple
times a day) using
either PC or App

3 Months:

(@)1-8 (95% ClI 14,
2-2), (b) 2:2 (95%
Cl1.8,2:6) | PC
Mean (95 % ClI)
12 Months: (a)
0-8 (0-5,1-2), b)
1.1 (0-7-1-4)

App Mean (95 %) CI
3 Months:

(@) 11 (95% Cl 0-7,
1-5), (b) 1-1 (95 %
Cl 0-7, 1-5) App
Mean (95 % ClI)
12 Months: a) 0-5
(95% CI 0-3, 0-8),
(b) 0-5 (95 % Cl
0-3,0-8)
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Table 4 Continued

Dietary self-moni-
toring protocol

Monitoring plat-
form

Recording and submit-
ting data

Feedback

Adherence measure
description

Adherence

Relationship between
adherence and weight
loss

Author Year
Thomas etal. 2015
Thomas 2019, 2019
et al.,
Goldstein
et al.
Turner- 2011
Mcgrievy
and Tate
Wang et al. 2012
Wang et al. 2012

All dietary intake

All dietary intake

All dietary intake

All dietary intake

All dietary intake

Website

Recorded and submit-
ted online

(a) Mobile App, b Recorded and submit-

and ctl) Paper

Mobile App

Paper Diary

ted in app (a), record
on paper and submit
during group ses-
sions (b), record on
paper and mail in
(ctl)

Recorded and submit-
ted in app

Recorded on paper
and submitted
weekly

Paper (ctl) | PDA ctl) recorded using

(a, b)

paper diary la, b)
recorded using PDA

Computerised feed-
back (progress, rec-

ommendations and
encouragement

weekly)

Personalised written

feedback

NR

Therapist and nurse

feedback in person
(weekly)

(b) Computerised per-

sonal feedback
(daily)

Number of weeks in

which participants

submitted daily diet,

activity, and weight

data on the interven-
tion website at least

5 days out of the
week.

Proportion of study

days (out of 546 d)
participants record
either 3+ eating
events or intake
equaling at least

50 % of daily caloric

goal

Number of days partici-

pants self-reported

monitoring their diet

(collected weekly)

NR

Proportion of interven-
tion weeks (out of 52
weeks) in which par-
ticipants recorded at
least 50 % of a daily

calorie goal

Mean (sD) =6-7
(4-7) of 12 inter-
vention weeks

ctl=32% a=
379 %
b=27-5%

Mean (sp) ctl: 1-3

(17) ex: 1.7 (2.0)

NR

% adherence
(range)

ctl: 34.38 (16-41,
75-00)

(a) 57-81 (34-38,
87-50)

(b) 71-88 (36-72,
88-28)

Frequency of reporting
daily energetic
intake, exercise and
weight on website
was associated with
weight loss (r=0-54;
P <0-001)

Adherence to self-mon-
itoring dietary intake
was not significantly
associated with per-
cent weight loss
overall. A significant
interaction effect of
condition and per-
cent weight loss was
shown for adherence
to dietary self-moni-
toring in the sub-
sequent month
(P<0-001). Greater
percent weight loss
predicted more days
of self-monitoring in
group b (paper moni-
toring) only.

NR

NR

No significant direct
effect of monitoring
adherence on weight
loss at 12 months
detected (P> 0-05);
indirect effect of
receiving feedback
(v. no feedback) on
weight loss through
improved adherence
to dietary monitoring
(estimate = 1-856;
P=0-004)
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@ Relationship between <
3 Dietary self-moni- Monitoring plat-  Recording and submit- Adherence measure adherence and weight &
§ Author Year toring protocol form ting data Feedback description Adherence loss ?
S West et al. 2011 All dietary intake ~ Paper Diary Recorded on paper Weekly review and Total number of diaries Mean (sD) = Weight loss was asso- 3
§ and submit at weekly written feedback (at submitted over 12- 8.3+ 34 ciated with number =
h group sessions (at what frequency?) week period of submitted self- %
= what frequency/dura- monitoring diaries a0
Ey tion?) (r=-0-46, 3
s P <0-001) o
2 Whitelock 2019 All dietary intake ~ Mobile App Uploaded images of all  Self-given feedback Proportion of partici- 51 % No significant effects (2;
? etal. food and drink con- regarding emotions pants that used the detected )
3 sumed during eating event application as =
£ intended meaning g
g they accessed the ]
& app for a majority of

c the 56 study days

% and recorded 4 +

g entries/d on at least

3 50 % of study days

2 Wilson etal. 2017 All dietary intake  Online/Mobile NR NR NR NR NR

NR, not reported; Ctl, control group; Ex, experimental group.

*Top tentips (10TT) dietary goals: eat at roughly the same time each day, choose reduced fat foods, eat healthy snacks, check fat and sugar content on labels, avoid sugar sweetened beverages and alcohol, focus on your food while eating, eat at
least 5 portions of fruit and vegetables/d.

tInteractive obesity treatment approach (iOTA) dietary goals: avoid sugary drinks, avoid eating fast food, eat breakfast every day, eat at least 5 fruits and vegetables/d, avoid high-fat meat, avoid high-calorie snacks, have low-fat dairy 3 times/d,
avoid foods made with white flour, like white bread, regular pasta and white rice.
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Table 5 Weight loss outcomes of included studies
Primary out-
First author n (ctl) n (ex) come unit Results (weight change from baseline) mean + sb Significance of change between groups (P value)
All intake dietary monitoring
Ahn et al. 25 25 Kilograms ct: —1.4 £+ 2.7 ex: =04 £ 1.6 none
Appel et al. 138 a: 139 Kilograms ctl: —0-8 £ 0-6 kg a: —4-6 + 0-7 kg b: —5-1 + 0-8 kg a and b > ctl (<0-001)
b: 138
Baer et al. 326 a:216 Kilograms ctl: —=1-20 + 8-29 a+b > ctl (< 0-001)
b: 298 a—1.9+5.62 b>a (0-01)
b) -3-1 £5.29
Becofsky et al. 20 20 Kilograms ctl: —1-0 £ 3-3 kg ex: —4-4 + 5.4 kg ex > ctl (0-021)
Beleigoli et al. 470 a: 420 Kilograms ct: -0-7+35a:-1-1+3-5b: -1.57 + 3-6 b > ctl (< 0-001)
b: 408
Burke et al., Burke 72 a: 68 Kilograms ctl: -5-3 £ 5-:9 kg a: -5-5 + 7.0 kg b: —=7-3 £ 6-6 kg none
etal. b: 70
Byrne et al. 33 41 Kilograms ctl: 219+ 06 kg ex: —4-84 + 0 5 kg ex > ctl (< 0-05)
Chambliss et al. 30 a:45 Kilograms ctl: .30 + 2.2 kg a: —2-72 + 3.3 kg b: —2.45 + 3.1 kg a and b > ctl (< 0-05)
b: 45
Collins et al. 30 a:45 Kilograms ctl: .30 + 2.2 kg a: —2-72 + 3-3 kg b: —2-45 + 3-1 kg aand b > ctl (< 0-05)
b: 45
Duncan et al. 17  a:23 Kilograms ctl: —1.46 + 5.85 a: —3-59 + 5-60 none
b: 14 b: —1.91 £ 5.63
Foster-Schubert et al. 87 a: 118 Kilograms ctl: =0-7 £+ NR kg a: =7-1 £ NR kg b: —2:0 + NR kg c: —8-9 + NR kg a > ctl (<0-0001) b > ctl (0-034) ¢ > ctl (<0-0001)
b: 117 a & c>b (<0-0001)
c: 117
Fukuoka et al. 31 30 Kilograms ctl: 0-3 +2.7 kg ex: —6-2 = 5-9 kg ex > ctl (< 0-001)
Havapala et al. 62 62 Kilograms ctl: 0-7 + 4.7 kg ex: 3-1 + 4.9 kg ex > ctl (0-008)
Harvey-Berino 161 a: 158 Kilograms ctl: -5-5 £ 5-6 kg a: —7-6 + 6-2 kg b: —5-7 + 5-5 kg a > ctland b (< 0-01)
b: 162
Hunter et al. 222 224 Kilograms ctl: 0-6 + 3-4 kg ex: —1-3 + 4.1 kg ex > ctl (< 0-01)
Jakicic et al. 233 237 Kilograms ctl: -5-9 + .9 kg* ex: —3-5 + 9-5 kg ctl > ex (0-003)
Jebb et al. 395 377 Kilograms ctl: —1.8 £ 0-2 kg ex: -4-1 + 0-3 kg ex > ctl (< 0-001)
Jeffery et al. 40 a: 40 Kilograms ctl: NR kg a: —4-1 £t NR kg b: 64 +t NRkgc: 41+ NR kg d: 64 + Not Reported
b: 40 NR kg
c: 41
d: 41
Johnston et al. 145 147 Kilograms ctl: —0-6 + (NR) kg ex: —4-6 + (NR) kg ex > ctl (< 0-001)
Jospe et al. 48 a: 51 Kilograms ctl: 2.9 t NR kg a: 1:7 £t NR kg b: -2.7 + NR kg c: -2-0 + NR kg d: — none
b: 51 6-8 + NR kg
c: 50
d: 50
Laing et al. 107 105 Kilograms ctl: .03 + .86 kg* ex: —.03 + 1-22 kg none
McRobbie et al., 109 221 Kilograms ctl: -2-3 £ 6-6 kg ex: —4-2 + 7-3 kg ex > ctl (0-04)
Hajek et al.
Morgan et al. 31 34 Kilograms ctl: =3-0 £ 1-5 kg ex: —4-8 + 1.6 kg ex > ctl (< 0-001)
Morgan et al. 52 54 (a) 53 (b) Kilograms ctl: -0-5 £ 0-3 kg a: —3-0 + 1.0 kg b: —4-4 + 1.1 kg a and b > ctl (< 0-0001)
Morgan et al. 45 65 Kilograms ctl: 0-3 + 0-4 kg ex: —4-0 + 1-1 kg ex > ctl (< 0-001)
Paskett et al. 426 237 Kilograms ctl: 0-1 +1.35 kg* ex: —1-2 + 1-25 kg none
Patel et al. 35 Kilograms ctl: —=2.43 + 1.26 kg* a: —2-75 + 1-26 kg b: —2.25 + 1-18 kg none
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Table 5 Continued

Primary out-
First author n (ctl) n (ex) come unit Results (weight change from baseline) mean + sb Significance of change between groups (P value)
a: 35
b: 35
Rock et al. 348 344 Kilograms ctl: —0-9 + NR kg ex: —3-6 + NR kg none
Sherwood et al. 600 a: 600 Kilograms ctl: —.59 £+ NR kg a: —.70 = NR kg b: —.96 + NR kg none
b: 601
Shuger et al.; Barry 50 a:49 Kilograms ctl: —0-9 + NR kg a: —1-86 + NR kg b: —3-55 + NR kg c: -6-59 +t NR kg ¢ > ctl (0-04)
etal. b: 49
c: 49
Spring et al. 32 a:32 Kilograms ctl: 2.7 + 2.4 kg a: —=6-6 + 2.2 kg b: —4-7 + 2.1 kg a and b > ctl (< 0-05)
b: 32
Stephens et al. 30 29 Kilograms ctl: 0-3 + (NR) kg ex: —1-1-8 + (NR) kg ex > ctl (0-026)
Svetkey et al. 123 a: 122 Kilograms ctl: =1-44 + NR kg a: —.99 + NR kg b: —2-45 + NR kg none
b: 120
Tate et al. 45 46 Kilograms ctl: —1-3 £+ 3-0 kg ex: —2:9 + 4-4 kg ex > ctl (0-04)
Tate et al. 67 a:61 Kilograms ctl: 2-4 £ 5.4 kg a: =3-9 + 5-5 kg b: —6-4 + 6-1 kg b > ctl (< 0-001)
b: 64
Thomas et al. 77777 Kilograms ctl: 1.3 £ 2.1 kg ex: —5-5 + 4-4 kg ex > ctl (< 0-001)
Thomas et al.; 56 a:114 Kilograms ctl: -6-4 + 10-5 kg a: —5-5 + 8-7 kg b: -5-9 + 7-6 kg none
Goldstein et al. b: 106
Thomas et al. 86 a:94 Kilograms ctl: =1.2 £ 5.0 kg* a: —2-1 £ 4.7 kg”* b: —1-6 + 4.9 kg~ none
b: 91
Turner-McGrievy and 49 47 Kilograms ctl: —2-6 + (NR) kg ex: —2-6 + (NR) kg none
Tate
Wang et al. 26 24 Kilograms ct: 2.7 £ 1.4 ex > ctl (< 0-001)
ex: -5.6 +2.:6
Wang et al. 72 a: 68 Kilograms ctl: -2.35 + 2.2 kg* a: —1-78 + 1.84 kg b: —2-40 + 4-88 kg none
b: 70
West et al. 112 116 Kilograms ctl: —=0-3 £ 2.4 kg ex: =3-7 + 3-7 kg ex > ctl (< 0-001)
Whitelock et al. 54 53 Kilograms ctl: — 1.1 £ 3.4 kg ex: —1-2 + 3-1 kg none
Wilson et al. 1268 634 Kilograms ctl: —0-9 + NR kg ex: .58 + NR kg ex > ctl (0-05)
Abbreviated intake dietary monitoring
Adachi et al. 50 a:46 Kilograms ct: —1-4 +2.4kga: 2:9+2.7kgb: 22+ 3.0 kg c: =1-6 + 2-1 kg a>c and ctl (< 0-05)
b: 47
c: 58
Beeken et al. 270 267 Kilograms ctl: —.8 +2.8 kg ex: —1-7 £ 3-2 kg ex > ctl (0-004)
Bennet et al. 185 180 Kilograms ctl: —.5 + .35 kg ex: —=1-53 + .37 kg none
Bennet et al. 50 51 Kilograms ctl: 0-28 + 1-87 kg ex: —2-28 + 3-21 kg none
Bennet et al., Foley 175 176 Kilograms ctl: —0-1 £ 6-07 kg ex: —4-0 + 6-43 kg ex > ctl (0-001)
etal.
Bennett et al. 94 91 Kilograms ctl: 5+.5kgex:—1-0+.5kg ex > ctl (0-04)
Crane et al. 138 139 Kilograms ctl: —=0-5 + (NR) kg ex: =5-4 + (NR) kg ex > ctl (< 0-001)
Damschroder et al. 159 a: 162 Kilograms ctl: —1-4 + .95 kg* a: —1-4 + 95 kg b: —2-8 + .95 kg b > ctl (P<0-05) b>a (P<0-05)
b: 160
Dunn et al. 38 42 Kilograms ctl: =0-3 £ 2.3 kg ex: —1-9 + 3-0 kg ex > ctl (0-02)
Lally et al. 107 105 Kilograms ctl: .03 + .86 kg* ex: —.03 + 1-22 kg none
Luley et al. 60 a: 60 Kilograms ctl: -4-6 + 7.9 kg a: —11-7 + 6-7 kg b: —8-6 + 7-0 kg none
b: 58
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M Raber et al.

previous research highlighting the importance of dietary
self-monitoring as a component of behavioural weight
loss programmes. One meta-regression of 122 evaluations
found self-monitoring in lifestyle interventions to be
responsible for the greatest heterogeneity among studies
and, when self-monitoring and one or more other behav-
iour change techniques were combined, weight loss suc-
cess increased”. This is further supported by literature
suggesting interventions that include self-monitoring are
particularly effective in promoting weight loss among cer-
tain populations including post-partum women®” and
cancer survivors®, Similar proportions of studies using
higher and lower intensity monitoring demonstrated sig-
nificant impact on weight loss, suggesting abbreviated
self-monitoring may be an effective approach when higher
intensity self-monitoring is not possible.

It is impossible to effectively disentangle the impact
of dietary self-monitoring on weight loss from the other
intervention components in included studies. Although
self-monitoring may be a uniquely important aspect of
behavioural weight loss interventions, deeper exploration
of this concept is limited by a lack of consensus on self-
monitoring adherence measures. Only thirty-three of the
fifty-nine included studies (all intake = 26; abbreviated
intake = 7) examined self-monitoring adherence, and def-
initions of adherence were inconsistent across included
studies. Importantly, the cut-offs used to differentiate the
‘adherent’ v. the ‘non-adherent’ appeared to be arbitrarily
set by researchers. A priori measures of self-monitoring
adherence need to be established in order to understand
the relative benefits of different platforms and intensity
levels of monitoring. Comparable measures would also
allow for the synthesis of data across studies, thus enabling
a deeper understanding of how self-monitoring impacts
weight loss and participant characteristics that may moder-
ate this relationship. This topic is under active investigation;
Turner-McGrievy et al. suggest the reporting of two or more
eating occasions per day is an optimal definition of adher-
ence to self-monitoring in the context of weight loss inter-
ventions®?, A narrative review of the subject concluded
that until a widely agreed-upon definition of adherence
was established, multiple indicators of dietary self-report
adherence may be appropriate to better understand the rela-
tionship between monitoring and weight loss success®?.

Strengths of this review include utilising: eight databases
including the gray literature for the search, a medical
librarian to design the search strategy and the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. This review is limited by the use of
one reviewer in screening all articles and not conducting
a meta-analysis. The extracted data were limited to infor-
mation explicitly stated in the included papers, variability
in article reporting made it challenging to determine what
duration of time participants were requested to self-
monitor (daily, weekly and monthly), and therefore this
information was not included.


https://doi.org/10.1017/S136898002100358X

Public Health Nutrition

o

https://doi.org/|

Dietary self-monitoring and weight loss

Behavioural weight loss interventions among adults
with overweight/obesity are an essential element in the
fight against excessive adiposity and associated chronic
disease. Such interventions can be effective in achieving
weight loss, but intervention components must be carefully
structured in order to optimise implementation. This review
adds to the literature by offering an overview of existing
methods for collecting different levels of dietary-intake data
and weight loss success among interventions utilising
diverse dietary-monitoring strategies. This is the first review
to examine weight loss interventions by intensity of self-
monitoring. Abbreviated dietary self-monitoring may hold
promise as a way to reduce participant burden, but care-
fully designed studies comparing all intake and abbreviated
monitoring protocols are needed.

Acknowledgements

Acknowledgements: The authors would like to thank the
librarians at the MD Anderson Research Library for their
support. Financial support: This research was supported
by the MD Anderson Cancer Center Support Grant (P30
CA16672), the Center for Energy Balance in Cancer
Prevention and Survivorship and the Duncan Family
Institute for Cancer Prevention and Risk Assessment at
the University of Texas MD Anderson Cancer Center.
M.R. is supported in part by the US Department of
Agriculture,  Agricultural Research  Service under
Cooperative Agreement No. 58-3092-0-001. The content
is solely the responsibility of the authors and does not nec-
essarily represent the official views of the NIH or USDA.
MD Anderson, the NIH and the USDA had no role in the
design, analysis or writing of this article. Conflicts of inter-
est: There are no conflicts of interest. Authorship: M.R., Y.L.
and K.B. developed the research questions, designed the
review approach, conducted data extraction and analysis
and wrote the manuscript. A.R. provided assistance in data
extraction and manuscript development. S.S., L.S. and C.D.
supported manuscript development, research question for-
mulation and editing. K.K. provided librarian guidance in
developing the search strategy and subsequent updates.
Ethics of buman subject participation: Not Applicable.

Supplementary material

For supplementary material accompanying this paper visit
https://doi.org/10.1017/S136898002100358X

References

1. Ng M, Fleming T, Robinson M et al. (2014) Global, regional,
and national prevalence of overweight and obesity in chil-
dren and adults during 1980-2013: a systematic analysis
for the Global Burden of Disease Study 2013. Lancet 384,
766-781.

0.1017/5136898002100358X Published online by Cambridge University Press

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

5911

Martin-Rodriguez E, Guillen-Grima F, Marti A et al. (2015)
Comorbidity associated with obesity in a large population:
the APNA study. Obes Res Clin Pract 9, 435-447.

Vucenik I & Stains JP (2012) Obesity and cancer risk: evi-
dence, mechanisms, and recommendations. Ann NY Acad
Sci 1271, 37-43.

Wardle J & Cooke L (2005) The impact of obesity on psycho-
logical well-being. Best Pract Res Clin Endocrinol Metab 19,
421-440.

Hill JO, Wyatt HR & Peters JC (2012) Energy balance and
obesity. Circulation 126, 126-132.

Kirk SFL, Penney TL, McHugh TL et al. (2012) Effective
weight management practice: a review of the lifestyle inter-
vention evidence. Int J Obes 36, 178-185.

Greaves CJ, Sheppard KE, Abraham C et al. (2011)
Systematic review of reviews of intervention components
associated with increased effectiveness in dietary and physi-
cal activity interventions. BMC Public Health 11, 1-12.
Burke LE, Wang J & Sevick MA (2011) Self-monitoring in
weight loss: a systematic review of the literature. J Am Diet
Assoc 111, 92-102.

Yu Z, Sealey-Potts C & Rodriguez J (2015) Dietary self-mon-
itoring in weight management: current evidence on efficacy
and adherence. J Acad Nutr Diet 115, 1931-1938.

Vohs KD & Baumeister RF (2016) Handbook of Self-
Regulation: Research, Theory, and Applications. New
York: Guilford Publications.

Lemstra M, Bird Y, Nwankwo C et al. (2016) Weight loss
intervention adherence and factors promoting adherence:
a meta-analysis. Patient Prefer Adberence 10, 1547.
Fitzpatrick SL, Appel LJ, Bray B et al. (2018) Predictors of
long-term adherence to multiple health behavior recommen-
dations for weight management. Health Educ Bebav 45,
997-1007.

Burgess E, Hassmén P & Pumpa KL (2017) Determinants of
adherence to lifestyle intervention in adults with obesity: a
systematic review. Clin Obes 7, 123-135.

Teasdale N, Elhussein A, Butcher F et al. (2018) Systematic
review and meta-analysis of remotely delivered interventions
using self-monitoring or tailored feedback to change dietary
behavior. Am J Clin Nutr 107, 247-256.

Semper HM, Povey R & Clark-Carter D (2016) A systematic
review of the effectiveness of smartphone applications that
encourage dietary self-regulatory strategies for weight loss
in overweight and obese adults. Obes Rev 17, 895-906.
Cavero-Redondo I, Martinez-Vizcaino V, Fernandez-
Rodriguez R et al. (2020) Effect of behavioral weight
management interventions using lifestyle mHealth self-
monitoring on weight loss: a systematic review and meta-
analysis. Nutrients 12, 1977.

Bennett GG, Herring SJ, Puleo E et al. (2010) Web-based
weight loss in primary care: a randomized controlled trial.
Obesity 18, 308-313.

Lally P, Chipperfield A & Wardle J (2008) Healthy habits: effi-
cacy of simple advice on weight control based on a habit-
formation model. Int J Obes 32, 700-707.

Moher D, Liberati A, Tetzlaff J et al. (2009) Preferred report-
ing items for systematic reviews and meta-analyses: the
PRISMA statement. PLoS Med 6, €1000097.

Young MD, Morgan PJ, Plotnikoff RC et al. (2012)
Effectiveness of male-only weight loss and weight loss main-
tenance interventions: a systematic review with meta-
analysis. Obes Rev 13, 393-408.

AdachiY, Sato C, Yamatsu K et al. (2007) A randomized con-
trolled trial on the long-term effects of a 1-month behavioral
weight control program assisted by computer tailored advice.
Behav Res Ther 45, 459-470.

Appel 1], Clark JM, Yeh H-C et al. (2011) Comparative eftec-
tiveness of weight-loss interventions in clinical practice. N

Engl ] Med 365, 1959-1968.


https://doi.org/10.1017/S136898002100358X
https://doi.org/10.1017/S136898002100358X

Public Health Nutrition

oL

https://doi.o

5912
23.

24

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

30.

37.

38.

39.

40.

41.

Becofsky K, Wing EJ, McCaffery J et al. (2017) A randomized
controlled trial of a behavioral weight loss program for
human immunodeficiency virus-infected patients. Clin
Infect Dis 65, 154-157.

Ahn]S, Lee H, KimJ et al. (2020) Use of a smartphone app for
weight loss versus a paper-based dietary diary in overweight
adults: randomized controlled trial. JMIR MHealth UHealth 8,
e14013.

Baer HJ, Rozenblum R, De La Cruz BA et al. (2020) Effect of
an online weight management program integrated with pop-
ulation health management on weight change: a randomized
clinical trial. JAMA 324, 1737-1746.

Beleigoli A, Andrade AQ, Diniz MDF et al. (2020)
Personalized web-based weight loss behavior change pro-
gram with and without dietitian online coaching for adults
with overweight and obesity: randomized controlled trial. J
Med Internet Res 22, e17494.

Duncan MJ, Fenton S, Brown WJ et al. (2020) Efficacy of a
multi-component m-health weight-loss intervention in over-
weight and obese adults: a randomised controlled trial. Int J
Environ Res Public Health 17, 26.

Beeken RJ, Leurent B, Vickerstaff V et al. (2017) A brief inter-
vention for weight control based on habit-formation theory
delivered through primary care: results from a randomised
controlled trial. Int J Obes 41, 246-254.

Bennett GG, Warner ET, Glasgow RE et al. (2012) Obesity
treatment for socioeconomically disadvantaged patients in
primary care practice. Arch Intern Med 172, 565-574.
Bennett GG, Foley P, Levine E et al. (2013) Behavioral treat-
ment for weight gain prevention among black women in pri-
mary care practice: a randomized clinical trial. JAMA Intern
Med 173, 1770-1777.

Bennett GG, Steinberg D, Askew S et al. (2018) Effectiveness
of an app and provider counseling for obesity treatment in
primary care. Am J Prev Med 55, 777-7806.

Burke LE, Conroy MB, Sereika SM et al. (2011) The effect of
electronic self-monitoring on weight loss and dietary intake:
a randomized behavioral weight loss trial. Obesity 19, 338-344.
Goldstein SP, Goldstein CM, Bond DS et al. (2019)
Associations between self-monitoring and weight change
in behavioral weight loss interventions. Health Psychol 38,
1128-1136.

Burke LE, Styn MA, Sereika SM et al. (2012) Using mHealth
technology to enhance self-monitoring for weight loss: a ran-
domized trial. Am J Prev Med 43, 20-26.

Chambliss HO, Huber RC, Finley CE etal. (2011
Computerized self-monitoring and technology-assisted feed-
back for weight loss with and without an enhanced behav-
ioral component. Patient Educ Couns 85, 375-382.

Collins CE, Morgan PJ, Jones P et al. (2012) A 12-week com-
mercial web-based weight-loss program for overweight and
obese adults: randomized controlled trial comparing basic
versus enhanced features. ] Med Internet Res 14, e57.
Crane MM, Lutes LD, Ward DS et al. (2015) A randomized
trial testing the efficacy of a novel approach to weight loss
among men with overweight and obesity. Obesity 23,
2398-2405.

Damschroder LJ, Lutes LD, Kirsh S et al. (2014) Small-
changes obesity treatment among veterans: 12-month out-
comes. Am J Prev Med 47, 541-553.

Dunn C, Olabode-Dada O, Whetstone L et al. (2016) Using
synchronous distance education to deliver a weight loss
intervention: a randomized trial. Obesity 24, 44-50.
Foster-Schubert KE, Alfano CM, Duggan CR et al. (2012)
Effect of diet and exercise, alone or combined, on weight
and body composition in overweight-to-obese postmeno-
pausal women. Obesity 20, 1628-1638.

Fukuoka Y, Gay CL, Joiner KL et al. (2015) A novel diabetes
prevention intervention using a mobile app: a randomized

9/10.1017/5136898002100358X Published online by Cambridge University Press

42.

43.

44.

45.

40.

47.

48.

49.

51.

54.

55.

58.

M Raber et al.

controlled trial with overweight adults at risk. Am J Prev
Med 49, 223-237.

Haapala I, Barengo NC, Biggs S et al. (2009) Weight loss by
mobile phone: a 1-year effectiveness study. Public Health
Nutr 12, 2382-2391.

Harvey-Berino J, West D, Krukowski R et al. (2010) Internet
delivered behavioral obesity treatment. Prev Med 51, 123~
128.

Hunter CM, Peterson AL, Alvarez LM et al. (2008) Weight
management using the internet: a randomized controlled
trial. Am J Prev Med 34, 119-126.

Jakicic JM, Davis KK, Rogers RJ et al. (2016) Effect of wear-
able technology combined with a lifestyle intervention on
long-term weight loss: the IDEA randomized clinical trial.
JAMA 316, 1161-1171.

Jebb SA, Ahern AL, Olson AD et al. (2011) Primary care refer-
ral to a commercial provider for weight loss treatment versus
standard care: a randomised controlled trial. Lancet 378,
1485-1492.

Johnston CA, Tyler C, McFarlin BK et al. (2007) Weight loss in
overweight Mexican American children: a randomized, con-
trolled trial. Pediatrics 120, e1450-e1457.

Jospe MR, Roy M, Brown RC et al. (2017) The effect of differ-
ent types of monitoring strategies on weight loss: a random-
ized controlled trial. Obesity 25, 1490-1498.

Laing BY, Mangione CM, Tseng C-H etal. (2014)
Effectiveness of a smartphone application for weight loss
compared with usual care in overweight primary care
patients: a randomized, controlled trial. Ann Intern Med
161, $5-S12.

Luley C, Blaik A, Gotz A et al. (2014) Weight loss by
telemonitoring of nutrition and physical activity in patients
with metabolic syndrome for 1 year. J Am Coll Nutr 33,
363-374.

McRobbie H, Hajek P, Peerbux S et al. (2016) Tackling
obesity in areas of high social deprivation: clinical effective-
ness and cost-effectiveness of a task-based weight manage-
ment group programme — a randomised controlled trial and
economic evaluation. Health Technol Assess 20, 1-150.
Melanson KJ, Summers A, Nguyen V et al. (2012) Body com-
position, dietary composition, and components of metabolic
syndrome in overweight and obese adults after a 12-week
trial on dietary treatments focused on portion control, energy
density, or glycemic index. NutrJ 11, 57.

Morgan PJ, Callister R, Collins CE et al. (2013) The SHED-IT
community trial: a randomized controlled trial of internet-and
paper-based weight loss programs tailored for overweight
and obese men. Ann Behav Med 45, 139-152.

Ozaki I, Watai I, Nishijima M et al. (2019) Randomized con-
trolled trial of Web-based weight-loss intervention with
human support for male workers under 40. J Occup Health
61, 110-120.

Paskett ED, Baltic RD, Young GS et al. (2018) A group ran-
domized trial to reduce obesity among Appalachian church
members: the walk by faith study. Cancer Epidemiol
Biomark Prev 27, 1289-1297.

Rock CL, Flatt SW, Byers TE et al. (2015) Results of the
Exercise and Nutrition to Enhance Recovery and Good
Health for You (ENERGY) Trial: a behavioral weight loss
intervention in overweight or obese breast cancer survivors.
J Clin Oncol 33, 3169-3176.

Shuger SL, Barry VW, Sui X et al. (2011) Electronic feedback
in a diet-and physical activity-based lifestyle intervention for
weight loss: a randomized controlled trial. Int J Behav Nutr
Phys Act 8, 41.

Spring B, Pellegrini CA, Pfammatter A et al. (2017) Effects of
an abbreviated obesity intervention supported by mobile
technology: the ENGAGED randomized clinical trial.
Obesity 25, 1191-1198.


https://doi.org/10.1017/S136898002100358X

Public Health Nutrition

s

https://doi.org/|

Dietary self-monitoring and weight loss

59.

60.

61.

62.

63.

64.

60.

67.

68.

69.

70.

71.

Stephens JD, Yager AM & Allen J (2017) Smartphone technol-
ogy and text messaging for weight loss in young adults: a ran-
domized controlled trial. J Cardiovasc Nurs 32, 39-46.
Svetkey LP, Batch BC, Lin P-H et al. (2015) Cell phone inter-
vention for you (CITY): a randomized, controlled trial of
behavioral weight loss intervention for young adults using
mobile technology. Obesity 23, 2133-2141.

Tanaka K, Sasai H, Wakaba K et al. (2018) Professional
dietary coaching within a group chat using a smartphone
application for weight loss: a randomized controlled trial. J
Multidiscip Healthc 11, 339-347.

Tate DF, Wing RR & Winett RA (2001) Using Internet technol-
ogy to deliver a behavioral weight loss program. JAMA 285,
1172-1177.

Tate DF, Jackvony EH & Wing RR (2006) A randomized trial
comparing human e-mail counseling, computer-automated
tailored counseling, and no counseling in an Internet weight
loss program. Arch Intern Med 166, 1620-1625.

Thomas JG, Leahey TM & Wing RR (2015) An automated
internet behavioral weight-loss program by physician refer-
ral: a randomized controlled trial. Diabetes Care 38, 9-15.
Thomas JG, Bond DS, Raynor HA et al. (2019) Comparison of
smartphone-based behavioral obesity treatment with gold
standard group treatment and control: a randomized trial.
Obesity 27, 572-580.

Turner-McGrievy G & Tate D (2011) Tweets, apps, and pods:
results of the 6-month mobile pounds off digitally (Mobile
POD) randomized weight-loss intervention among adults. /
Med Internet Res 13, e120.

Wang J, Sereika SM, Chasens ER et al. (2012) Effect of adher-
ence to self-monitoring of diet and physical activity on
weight loss in a technology-supported behavioral interven-
tion. Patient Prefer Adberence 6, 221-220.

Wang C-J, Fetzer SJ, Yang Y-C et al. (2012) The efficacy of
using self-monitoring diaries in a weight loss program for
chronically ill obese adults in a rural area. / Nurs Res 20,
181-188.

West DS, Bursac Z, Cornell CE ef al. (2011) Lay health edu-
cators translate a weight-loss intervention in senior centers: a
randomized controlled trial. Am J Prev Med 41, 385-391.
Whitelock V, Kersbergen I, Higgs S et al. (2019) A smart-
phone based attentive eating intervention for energy intake
and weight loss: results from a randomised controlled trial.
BMC Public Health 19, 611.

Wilson MG, Castro Sweet CM, Edge MD et al. (2017)
Evaluation of a digital behavioral counseling program for
reducing risk factors for chronic disease in a workforce. J
Occup Environ Med 59, e150-e155.

0.1017/5136898002100358X Published online by Cambridge University Press

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

5913

Morgan PJ, Lubans DR, Collins CE et a/. (2009) The SHED-IT
randomized controlled trial: evaluation of an internet-based
weight-loss program for men. Obesity 17, 2025-2032.
Morgan PJ, Collins CE, Plotnikoff RC et al. (2012) The impact
of a workplace-based weight loss program on work-related
outcomes in overweight male shift workers. / Occup Environ
Med 54, 122-127.

Jeffery RW, Wing RR, Thorson C et al. (1993) Strengthening
behavioral interventions for weight loss: a randomized trial of
food provision and monetary incentives. J Consult Clin
Psychol 61, 1038.

Patel ML, Hopkins CM, Brooks TL et al. (2019) Comparing
self-monitoring strategies for weight loss in a smartphone
app: randomized controlled trial. JMIR mHealth uHealth 7,
€12209.

Sherwood NE, Jeffery RW, Pronk NP et al. (2006) Mail and
phone interventions for weight loss in a managed-care
setting: weigh-to-be 2-year outcomes. Int J Obes 30,
1565-1573.

Thomas JG, Raynor HA, Bond DS et al. (2017) Weight loss in
weight watchers online with and without an activity tracking
device compared to control: a randomized trial. Obesity 25,
1014-1021.

Teeriniemi AM, Salonurmi T, Jokelainen T et al. (2018)
A randomized clinical trial of the effectiveness of a Web-
based health behaviour change support system and group
lifestyle counselling on body weight loss in overweight
and obese subjects: 2-year outcomes. J Intern Med 284,
534-545.

Michie S, Abraham C, Whittington C et al. (2009) Effective
techniques in healthy eating and physical activity interven-
tions: a meta-regression. Health Psychol 28, 690.

Lim S, O'Reilly S, Behrens H et al. (2015) Effective strategies
for weight loss in post-partum women: a systematic review
and meta-analysis. Obes Rev 16, 972-987.

Hoedjes M, van Stralen MM, Joe STA et al. (2017) Toward the
optimal strategy for sustained weight loss in overweight
cancer survivors: a systematic review of the literature. J
Cancer Surviv 11, 360-385.

Turner-McGrievy GM, Dunn CG, Wilcox S et al. (2019)
Defining adherence to mobile dietary self-monitoring and
assessing tracking over time: tracking at least two eating
occasions per day is best marker of adherence within two dif-
ferent mobile health randomized weight loss interventions. /
Acad Nutr Diet 119, 1516-1524.

Payne JE, Turk MT, Kalarchian MA et al. (2018) Defining
adherence to dietary self-monitoring using a mobile app: a
narrative review. | Acad Nutr Diet 118, 2094-2119.


https://doi.org/10.1017/S136898002100358X

	A systematic review of the use of dietary self-monitoring in behavioural weight loss interventions: delivery, intensity and effectiveness
	Methods
	Search methods
	Study selection
	Data extraction and quality assessment
	Data synthesis and analysis

	Results
	Search/screening results
	Study characteristics
	General study characteristics
	Quality assessment
	Dietary self-monitoring methods
	Dietary self-monitoring and weight loss


	Discussion
	Acknowledgements
	Supplementary material
	References


