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Abstract

Introduction: More than one-third of U.S. adults are obese, which
greatly increases their risks for type 2 diabetes, cardiovascular dis-
ease, and some types of cancer. Busy healthcare professionals need
effective tools and strategies to facilitate healthy eating and increase
physical activity, thus promoting weight loss in their patients.
Communication technologies such as the Internet and mobile devices
offer potentially powerful methodologies to deliver behavioral weight
loss interventions, and researchers have studied a variety of tech-
nology-assisted approaches. Materials and Methods: The literature
Sfrom 2002 to 2012 was systematically reviewed by examining
clinical trials of technology-assisted interventions for weight loss or
weight maintenance among overweight and obese adults. Results: In
total, 2,011 citations from electronic databases were identified; 39
articles were eligible for inclusion. Findings suggest that the use of
technology-assisted behavioral interventions, particularly those that
incorporate text messaging or e-mail, may be effective for producing
weight loss among overweight and obese adults. Conclusions: Only a
small percentage of the 39 studies reviewed used mobile platforms
such as Android® (Google, Mountain View, CA) phones or the
iPhone® (Apple, Cupertino, CA), only two studies incorporated cost
analysis, none was able to identify which features were most re-
sponsible for changes in outcomes, and few reported long-term
outcomes. All of these areas are important foci for future research.
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Introduction
ore than one-third of U.S. adults (35.7%) are obese,’
which greatly increases their risks for hypertension,
hyperlipidemia, type 2 diabetes, heart disease, stroke, and
some types of cancer. Even modest weight loss of 5-10%
of initial body weight can reduce the risk of these negative health con-
sequences.” Although research has demonstrated the efficacy of be-
havioral interventions on weight loss, promotion and maintenance of
such changes continue to be challenges.®~ The established interventions
are resource intensive and require frequent group or individual in-person
counseling sessions, which can create barriers for full participation and
ultimate translation. Busy health professionals need effective tools and
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strategies to facilitate healthy eating and increase physical activity in
their patients, especially those who are overweight or obese.

Communication technologies such as the Internet and mobile devices
offer a potentially powerful approach for addressing common barriers to
health behavior change through the delivery of convenient, individually
tailored, and contextually meaningful behavioral interventions. Several
systematic reviews of technology interventions for weight loss and
maintenance have evaluated this research.®™®

The 2011 scientific statement from the American Heart Associa-
tion concluded that the Internet holds promise as a tool to promote
weight loss; however, the data did not support the use of Internet
interventions for weight maintenance.® In addition, the authors
stated that it was premature to draw definitive conclusions about the
effectiveness of mobile phones.

Bacigalupo et al.® concluded that there was consistent strong
evidence from high-quality clinical trials that mobile technology
interventions produce short-term weight loss and moderate evidence
for their utility in longer-term weight loss. Coons et al.” stated that
technology-enhanced interventions may be effective in producing
weight loss regardless of the technology platform. However, it is
important to mention that only half of the reviewed trials reported
statistically significant weight loss among those randomized to the
technology interventions compared with controls. It was noted across
these systematic reviews that many of the trials reported high attri-
tion rates (20-80%), that they limited their analyses to those who
completed the trial rather than the more rigorous intention-to-treat
analysis, and that the majority of participants were white women.

We provide an updated review of the multiple types of technology-
assisted interventions for weight loss and weight maintenance
among obese adults focusing on the literature from 2002 through
2012 and completed in June 2013. We provide a summary of the
trials, descriptions of the results and trends based on the type of
technology-assisted intervention, evaluation of the risk of bias of the
trials, and recommendations for future research. Although prior
systematic reviews have addressed the effectiveness of technology-
based weight loss interventions, this systematic review focuses only
on randomized controlled trials, incorporates an evaluation of the
quality of the evidence, and takes a comprehensive approach across a
wide range of technology-based weight loss and weight maintenance
interventions, thereby making a unique contribution to the current
weight management literature. To examine whether the use of
technology-assisted interventions can improve weight management,
we reviewed randomized controlled trials that assessed the efficacy of
the use of technology as compared with traditional strategies for
weight loss and weight maintenance in overweight and obese adults.
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Materials and Methods
SEARCH STRATEGY AND STUDY SELECTION

An agreed upon but unpublished protocol of the methods for this
review was developed prior to the initiation of the study. We
searched electronic databases (PubMed, CINAHL, Embase, and Co-
chrane) from 2002 to 2012 for English-language publications that
report the results of randomized trials using technology to promote
weight loss or maintenance in obese or overweight adults. We used
the following text word and medical subject heading terms: “tele-
communications” OR “Telephone” OR * iPhone” OR “iPad” OR
“smartphone” OR “smart phone” OR “Electronic Mail” OR “email”
OR “e mail” OR “e-mail” OR “Internet” OR “world wide web” OR
“social media” OR “personal electronic device” OR “PED” OR “PDA”
OR “personal digital assistant” AND “obesity” OR “overweight” OR
“weight gain” OR “weight loss” OR “body mass index” OR “waist-
hip ratio” OR “over weight” OR “fat overload syndrome” OR “obes”
OR “body mass ind” OR “waist-hip ratio” OR “skinfold thickness”
AND “adult” AND *“clinical trials” OR “clinical trial” OR “random”
OR “random allocation” OR “randomized controlled trial” OR
“randomized” OR “randomized trial.” The final search was com-
pleted on June 13, 2013.

All retrieved titles and abstracts were screened by the three authors
to determine eligibility. We excluded studies if they were not ran-
domized trials, did not report weight as a primary outcome, did not
use electronic technology as a major component of the intervention,
were systematic reviews or reports of study methods only, or were
self-described pilot studies. The three authors performed the initial
abstract reviews. After exclusion of duplicate articles, 57 full-text
articles were collected. Candidate articles were evaluated for inclu-
sion by author dyads. A third author independent reviewer resolved
any discrepancies between the dyads. Figure 1 provides a detailed
description of our search results.

DATA ABSTRACTION

The three author reviewers abstracted information about each
study, including the population studied (sample size, demographics),
description of the intervention and control conditions, retention rate,
outcome measures, and intervention results.

RISK OF BIAS ASSESSMENT

The risk of bias of each study was independently assessed by two of
the authors (J.K.A. and J.S.) using the criteria in the Cochrane risk of bias
tool® (Table 1). Each item was scored according to the following re-
commended rubric: yes=1; no=0; unclear=0. An acceptable dropout
rate was considered <20% for short-term follow-up studies (<6
months) and <300% for long-term studies (>6 months). Acceptable
compliance was considered >80% adherence. A study with at least 6 out
of the 12 criteria met is considered a study with a low risk of bias; a study
meeting fewer than 6 of the criteria or one with serious flaws (e.g., 80%
dropout rate) is considered at high risk of bias.® There was 95% agree-
ment between the two raters. Any initial disagreement in ratings of the
criteria for individual studies was resolved through discussion of the two
reviewers. A third reviewer to arbitrate a decision was not needed.

Results
STUDY SELECTION

In total, 2,011 citations from electronic databases were identified.
After initial screening of 155 abstracts, we reviewed 57 full-text articles
and excluded 18 of these studies. Table 2 presents a summary from the
39 unique randomized trials that were eligible for this systematic review.

DATA SYNTHESIS

Total sample sizes ranged from 51 to 2,862 participants. Most studies
(80%) included both men and women. Although 73% of the trials in-
cluded more than one ethnic group, only 22% included more than 40%
minorities. No studies reported results
by sex or ethnicity. A little over half of

Literature review search results

(n=2011)

l

Studies matching topic of technology assisted
weight loss intervention retrieved and
abstracts reviewed
(n=155)

the participants (58%) had a mean age
of >45 years. Approximately one-
quarter (23%) of the trials included
obese individuals only, whereas the
remaining 77% included both over-
weight and obese individuals.

A variety intervention strategies and
delivery modes were represented in the
trials; however, all of the interventions

l

Potentially relevant studies identified for full-
text review
(n=57)

l

Studies excluded, with reasons:
Technology not major part of intervention (n=7)
Not a randomized trial (n = 6)

Methods only paper (n=3)
Repeat article (n=1)
No weight data (n =1}

Total (n =18)

Total studies in systematic review
(n=39)

Fig. 1. CONSORT diagram of search methods used in this article.
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focused on providing information and/
or counseling on both diet and physi-
cal activity. Technology intervention
modes included online chat rooms
(109%), text messaging or e-mail (15%),
self-monitoring with smartphone/mo-
bile device (17.5%), and Web-based
(57.5%). Length of intervention periods
varied from 5 weeks to 24 months.
Adherence to the intervention was



Table 1. Sources of Risk of Bias

1. Was the method of randomization adequate?

2. Was the treatment allocation concealed?

3. Was the patient blinded to the intervention?

4. Was the care provider blinded by the intervention?

5. Was the outcome assessor blinded to the intervention?

6. Was the dropout rate described and acceptable?

7. Were all randomized participants analyzed in the group to which they were
allocated?

8. Are reports of the study free of suggestion of selective outcome reporting?

9. Were the groups similar at baseline regarding the most important
prognostic indicators?

10. Were co-interventions avoided or similar?

11. Was the compliance acceptable in all groups?

12. Was the timing of the outcome assessment similar in all groups?

Adapted from Furlan et al.?

described in 73% of the studies; however, studies varied greatly on how
adherence was defined. Attrition rates were reported in 34 (87%) of the
trials. Among those trials that described attrition rates, attrition rates
ranged from 1% to 849%, with 38% reporting attrition rates greater than
20%.

More than half of the trials (53%) reported statistically significant
weight loss in the intervention group as compared with the control
group. These results varied by technology mode: online chat rooms
(50%), text messaging or e-mail (67%), self-monitoring with tech-
nology (43%), and Web-based (48%). In total, 70% of the trials
completed an intention-to-treat analysis. Among those trials using
intention-to-treat analysis, 62% reported statistically significant
weight loss in the intervention compared with the control group.
Only two studies'®'! reported on cost-effectiveness along with the
main results.

The results of the Cochrane risk of bias scoring are presented in
Table 2. Thirty-one of the studies (79%) were assessed as having a low
risk of bias, and eight studies (21%) were assessed as presenting a
high risk of bias according to Cochrane direction.

Discussion

This systematic review suggests that technology-assisted inter-
ventions may be effective for weight loss among overweight and
obese adults. More specifically, a high proportion of the trials in-
corporating text messaging or e-mail showed that technology-
assisted behavioral interventions produced significantly greater
weight loss compared with controls. Receiving real-time feedback,
encouragement, and/or coaching appeared to be an important
component of the successful interventions. The lack of statistical
significance using other technology modalities may be due to small

© MARY ANN LIEBERT, INC.
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sample sizes, high attrition rates, inadequate intervention dose due to
lack of fidelity, or improved outcomes in the usual-care groups.
Translation of an effective intervention into clinical practice depends
largely on the cost-effectiveness of the intervention, yet there was
little attention paid to economic analysis. Unlike what has been re-
ported in other systematic reviews, the studies reviewed here had
diversity in terms of the sex and ethnicity of participants.

Evaluation of potential bias yielded scores ranging from 4 to 9,
with a large majority (79%) of studies rated as having a low risk of
bias. However, the most common deficiency for the majority of
studies across the rating criteria was a high rate of attrition, which is a
common challenge in telehealth studies. Although intention-to-treat
analyses were conducted in a majority of these studies, the impact of
high attrition rates on the ability to translate the results is of concern.

There was inconsistent reporting of intervention fidelity across
studies. For those who reported on adherence, various process mea-
sures were used, which makes it difficult to compare across studies.

Only a small percentage of the studies reviewed used mobile
platforms such as Android® (Google, Mountain View, CA) phones or
the iPhone® (Apple, Cupertino, CA) for the delivery of weight loss
interventions. As smartphone software technology becomes more
sophisticated and user-friendly and able to connect wirelessly with
other monitoring devices, the potential to enable the delivery of
behavioral weight loss interventions and monitor their effectiveness
is exciting and should be a focus of future research.

LIMITATIONS

There were several limitations to this systematic review. The
studies were too heterogeneous in intervention strategy to permit
pooling of data for meta-analysis, which might have provided ad-
ditional insights. The review was limited to the past 10 years, and the
sample size was small. We were unable to identify unpublished
studies or those not referenced in PubMed, CINAHL, or Embase. Thus,
the study characteristics and findings are limited to those found in
published reports. The inclusion criteria were somewhat stringent in
an effort to maximize the likelihood of unbiased results, which may
have resulted in the exclusion of some valuable studies.

IMPLICATIONS FOR FUTURE RESEARCH

The results of this systematic review raise several important
questions for future research in this area. What is the optimal com-
bination and dose of intervention strategies? Which features are most
responsible for changes in outcomes? What are the long-term out-
comes of the interventions? What subgroups benefit most/least
from the interventions? What is the cost- effectiveness of various
interventions? What are the results when translated into real-world
settings?

Conclusions

The findings of this review suggest that technology-assisted
weight loss interventions may result in clinically significant weight
loss among overweight and obese adults. Although there was con-
siderable variability in the content and structure of the technology-
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assisted interventions, some common behavior change strategies
included goal setting, self-monitoring, feedback, and support from
coaches. Providers should assure that these components are present
in technology-assisted weight loss interventions they recommend to
their patients. There have been only a few published reports of the
effectiveness of mobile phones for weight loss and maintenance. The
widespread use of smartphones could significantly change our ability
to deliver evidence-based weight loss interventions and empower
individuals to take charge of their health.

Disclosure Statement
No competing financial interests exist.
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